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Introduction

The Sedimentation and Drainage Control Plan for the Crandall Canyon Mine has been
designed according to the State of Utah R645- Coal Mining Rules, November 1, 1996.
All design criteria and construction will be certified by a Utah Registered Professional

Engineer.
This plan has been divided into the following three sections:
1) Design of Drainage Control Structures for the Proposed Construction

2) Design of Sediment Control Structures
3) Design of Drainage Control Structures for Reclamation

The general surface water control plan for this project will consist of the following:

(@)

(b)

The proposed pad expansion will necessitate modifications of a number of existing
hydrologic structures on the site. In an effort to clarify the new plan, the entire
sedimentation and drainage control plan has been re-evaluated for the site and

presented in this Appendix.

The general plan for the pad expansion is to divert undisturbed drainage from Crandall
Canyon above the minesite through a 6' diameter CMP culvert beneath the expansion
area and discharge below the disturbed area. As a result of the expansion, existing
culverts C-2, C-8, C-10 and Ditch DD-9 will be removed. 2 new ditches (DD-12 &
DD-13) and 3 new culverts (Main Canyon, C-11 and C-11A) will be added to provide
for drainage control for the expanded facility. The existing sediment pond will also be
expanded to contain additional runoff from the expansion area. All other existing
drainage controls will remain unchanged. All minesite drainage controls are shown on
Plate 7-5 “Drainage Map”. : ‘NCQRPOQATED
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CRANDALL CANYON MINE 07/97

SEDIMENTATION AND DRAINAGE CONTROL PLAN

(c) The main canyon culvert is sized to safely pass the runoff from a 100 year - 6
hour precipitation event. All other undisturbed diversions, disturbed ditches
and culverts are sized to safely convey runoff from a 10 year - 24 hour
precipitation event. The sediment pond is sized to contain runoff from a 10

year - 24 hour precipitation event, as required.
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DESIGN OF DRAINAGE CONTROL STRUCTURES

Design Parameters:
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CRANDALL CANYON MINE
SEDIMENTATION AND DRAINAGE CONTROL PLAN

Design Parameters:

2.1  Precipitation

07/97

The precipitation-frequency values for the area were taken from the existing

plan which lists Miller, et.al. (1973) as the sources.

Frequency - Duration

10 year-6 hour
10 year-24 hour
25 year-6 hour
100 year-6 hour
100 year-24 hour

Precipitation

5Lis5"
2.50"
1.90"
2.40"
3.70"
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CRANDALL CANYON MINE 07/97
SEDIMENTATION AND DRAINAGE CONTROL PLAN

L 22 Flon

Peak flows, flow depths, areas and velocities were calculated using the
computer program “Office of Surface Mining Watershed Model”, Storm
Version 6.21 by Gary E. McIntosh. All flow is based on the SCS - TR55
Method for Type II storms.

Time of concentration of storm events was calculated for each drainage area

using the following formula:

fir L0 Sen >
1900 Y*?
where: tc - Time of Concentration (hrs.)
. L = Lag Time (hrs.) = 0.6 ¢,
j - = Hydraulic Length of Watershed (ft.)
Y = Average Land Slope (%)
S = 1000 -10
CN
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CRANDALL CANYON MINE 07/97
SEDIMENTATION AND DRAINAGE CONTROL PLAN

l 2.3  Velocity

Flow velocities for each ditch structure were calculated using the Storm

computer program with Manning’s Formula:

V= L42 R2/3 S1/3

n
where: | 4 = Velocity (fps)
= Hydraulic Radius (ft.)
S = Slope (ft. per ft.)
n = Manning’s n; Table 3.1, p. 159,

“Applied Hydrology and Sedimentology for Disturbed Areas”, Barfield,
Warner & Haan, 1983.

Structure Manning’s n
Culverts (cmp) 0.020
Unlined Disturbed Area Ditches 0.035

2.4  Drainage Areas

All drainage areas were planimetered directly from Plate 7-5, Drainage Map,

and Plate 7-5C, Watershed Boundaries.

SOp—

. Note: The following Manning’s n were used in the calculations:
|
|
|
i
|

2.5  Slopes, Lengths AP #
__ EFFECTIVE:
;m.ﬂ»,‘.. e - » 67 " \3
. All slopes and lengths were measured directly from ;‘MUépt&mphy‘on Plate 7-
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2.6

ot

5, Drainage Map, and Plate 7-5C, Watershed Boundaries.

Runoff

Runoff was calculated using the SCS Formula for Type 1l Storms; using the

Storm Version 6.21 computer program:

0 =(P-0.285)*
P+08S

where: CN = Runoff Curve Number

o = Runoff in inches

= Precipitation in inches
S = 1000- 10
CN

Runoff Curve Numbers

Two curve numbers were utilized for the undisturbed areas. Average curve
numbers for the north facing and south facing slopes were determined from
curves presented in Figure 7-3 (Chapter 7), using measured cover densities as
reported in Chapter 3 and the northern half of lease area SL 062648,
assuming a hydrologic soil group of C. Curve numbers of 60 and 69 were
obtained for the north facing and south facing undisturbed areas, respectively,
using Chart A for Oak-Aspen and ground cover densities of 45 and 26 for
north facing and south facing areas, respectively. The above referenced

Figure 7-3 (Chapter 7) is included in this Appendix as Figure 9.

ateds wete selected
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Runoff curve numbers for reclaimed, disturbed and p

based on comparison with Table 2.20 (p. 82, Barfield,
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numbers previously approved in the M.R.P. A conservative number of 75 was
used for reclaimed areas within the disturbed boundary. Curve numbers of 90

and 95

were used for all disturbed areas and paved areas, respectively. See Plates 7-

5 and 7-5C for referenced areas.

The following is a summary of runoff curve numbers used in these calculations:

Watershed Runoff CN
Undisturbed (North Facing): 60
Undisturbed (South Facing): 69
Reclaimed: 75
Disturbed: 90
Paved: 95
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CRANDALL CANYON MINE 07/02
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2.8 Culvert Sizing

Minimum culvert sizing is based on the following Manning’s Equation; using the

Haestad Methods, Flowmaster I, Version 3.42 computer program:

2.16 9§ n 035
pe ()
J ¥ 3

where: D

Required Diameter (feet)

= QP = Peak Discharge (cfs)

= Roughness Factor (0.020 for cmp)
= Slope (ft. Per ft.)

B0

Using the above formula, minimum required culvert sizes were calculated for
each applicable area. Culverts were then selected above the required minimum,

. and these sizes were checked for adequacy against the Culvert Nomograph
included as Figure 1 of this report.

2.9 Culverts

As indicated in Section 1, the proposed pad expansion will necessitate
modifications of a number of existing hydrologic structures on the site, including
culverts. As a result of the expansion, existing culverts C-2, C-8 and C-10 will be
removed. Two new culverts (Main Canyon, C-11) were added to provide
drainage control for the expanded facility during phase I of the surface
expansion. One more (C-11A) will be added during the phase Il south portal

| construction. All other existing culverts on the site will remain unchanged.

Culverts have been sized according to the calculations previously described, af_;d

oy T

are summarized on the following tables. The culverts are“lygym&én Plate 7 5,
. Drainage Map. e et

e
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. All undisturbed diversions are labeled with a UD number (i.e. UD-1). Two of
these diversions are culverts (UD-1 and UD-3), and are clearly marked on
Plate 7-5. Contributing watersheds for undisturbed diversions are labeled with
a WSUD number, (i.e. WSUD-1) as shown on Plates 7-5 and 7-5C. All
undisturbed diversion culverts will be fitted with trash racks to minimize

plugging by rocks or other debris.

The proposed Main Canyon culvert is sized to carry runoff from a 100 year - 6
hour precipitation event for the Crandall Canyon area above the minesite. A
6' diameter C.M.P. culvert is proposed to carry the Crandall Canyon runoff
beneath the expanded pad area and discharge below the minesite.
Calculations in Table 10 show the proposed 6' diameter culvert to be more
than adequate to carry the expected peak flow. The culvert will be equipped
with an inlet headwall and trash rack and a properly sized outlet apron and
. energy dissipator for erosion protection. Runoff characteristics, flow and

culvert design are presented in this Appendix.

The remaining undisturbed culverts on the site (UD-1 and UD-3) are existing.
These culverts are adequate for a 10 year - 24 hour precipitation event, as

shown on Table 10 of this Appendix.

Culverts carrying disturbed drainage are designed with a C number (i.e. C-1).
Contributing watersheds for disturbed area culverts (and ditches) are
designated with a WSDD number (i.e. WSDD-1) shown on Plate 7-5. All
disturbed area drainage culverts have been designed tqéfﬁr;r_‘j_f vthe runoff from a

10 year - 24 hour precipitation event. All calculatian*jand design»rcﬁteria_ are

T

. j JUL 301997 2B
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‘ Existing culverts C-2, C-8 and C-10 will be removed during the pad extension,
and therefore are not included in this Appendix. These culverts are shown on

Plate 7-5C, dated 03/21/91.

All culverts will be inspected regularly, and cleaned as necessary to provide for
passage of design flows. Inlets and outlets shall also be maintained to prevent
plugging, undue restriction of water flow and erosion. Culvert outlets will be

rip-rapped where necessary to protect from erosion.

One culvert, UD-1, is considered a permanent diversion, and will remain in
place after reclamation. This culvert is sized to carry runoff in-excess of a 100
year - 6 hour storm. Justification for leaving it in place is provided in the

Reclamation Hydrology Section 4.1, of this Appendix.

All other culverts are considered temporary, and will be removed upon final
‘ reclamation, with the exception of the lower 300’ of the Main Canyon Culvert.

This portion of the culvert will be left in place until the sediment pond is

removed during Phase II Reclamation. The remaining portion of the culvert

will be removed at that time.
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CRANDALL CANYON MINE 07/97
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2.10 Ditches

The proposed pad expansion will necessitate modifications to hydrologic
structures, including ditches. As a result of the expansion, existing ditch DD-
9 will be eliminated. Two new ditches (DD-12 and DD-13) will be added to
provide drainage control for the expanded facility. All other existing ditches

on the site will remain unchanged.

Undisturbed diversions are designated with a UD number (i.e. UD-2). There is
only one undisturbed diversion ditch - (UD-2). This ditch is existing.
Contributing watersheds for the undisturbed diversion are labelled with a

WSUD number (i.e. WSUD-2), and are shown on Plate 7-5C.

Disturbed diversions (ditches) are designated with a DD number (i.e. DD-1).
Contributing watersheds for disturbed diversions are labelled with a WSDD
number (i.e. WSDD-1) as shown on Plates 7-5 and 7-5C. All disturbed

diversions carry runoff which ultimately goes to the sediment pond.

All ditches are designed to carry the expected runoff from respective
watersheds from a 10 year - 6 hour precipitation event, with a minimum
Jreeboard of 0.3'. Ditches were assumed to be unlined with a Manning’s No.
of 0.035. All ditches have been conservatively evaluated for size using the
computer program “Office of Surface Mining Watershed Model,” Storm,
Version 6.21, by Gary E. MIntosh, to calculate peak flows, which were then
routed into triangular shaped channels with 1:1 side slopes. This evaluation

shows conditions which are not uncommon at minesites.and which tend to

maximize required flow depths All ditches are destg’ngﬂ w;th the steeper (L: 1) ‘
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. required depth and cross-sectional area to carry the flow with required
Jfreeboard, the ditch is adequate.

Ditches with flow velocities of 5 fps or greater will be lined with properly sized

: rip-rap or other controls to protect from erosion.
All ditch slopes and lengths were taken from Plate 7-5, “Drainage Map”.

A typical ditch section, as well as a summary of flow depths and sizes is

provided in Figure 3 of this Appendix.

All ditches will be inspected regularly, constructed and maintained to the
minimum dimensions to provide adequate capacity for the design flow. All

ditches are temporary and will be removed during final reclamation.

Note: Ditches are adequate to carry runoff from the 10 year - 24 hour precipitation

event.

EFFECTIVE:
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. 2.11 Main Canyon Culvert

The proposed main canyon culvert will be placed to closely approximate the existing
stream alignment. In an effort to protect the natural channel, the area will be
covered with a filter fabric (geotextile material). An underdrain will then be installed
on the fabric, consisting of an 18" perforated drain pipe surrounded by a bed of clean
2" drain drainrock. The underdrain will be covered by a second layer of fabric which
in turn will be covered with a layer of marker material used to facilitate visibility
during final reclamation. A layer of bedding material will then be placed over the
marker material. The proposed 72" cmp culvert will then be installed on the bedding
material and backfilled and compacted throughout the length of the mine site -
approximately 1500'.

The culvert has been sized to safely carry the runoff from a 100 year - 6 hour
precipitation event for all of Crandall Canyon above the minesite. The 100 year - 6
. hour flow has been calculated at 222.79 cfs, as shown on Table 3. This flow can be
carried by a 3.75' minimum diameter culvert, as calculated by the Manning’s
Equation and shown in Table 10; therefore, the proposed 6' diameter culvert is more

than adequate.

There have been some questions raised as to previous main canyon flow calculations
which showed the expected runoff from the 100 year - 6 hour storm to be as high as
431 cfs. It appears this number was generated by using a computer program called

“Peak”, using slightly different parameters than those used in this report.

The runoff numbers in this Appendix were calculated using the “Office of Surface
Mining Watershed Model”, Storm Version 6.21, by Gary“E"’M'Tntosh All flows were
based on the SCS-TR55 Method for Type II storms. This Iéto}gram has been supphed

to the operators by the Division, and results have been tonsistently accepted by the

. agencies. ; JUL 30 1997 é?']B
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In an effort to make the runoff values more conservative, yet realistic, for design
purposes, some parameters, such as concentration time and SCS Upland Curve
numbers were placed on the conservative side in the program. Based on these
numbers, a very conservative flow of 222.79 cfs was obtained. It should be noted that
this flow agrees ciosely with a previous calculation using the equation of Thomas and

Lindskov (1983), which estimates the 100 year - 6 hour flow for the main canyon at
272 cfs.

Summary: It is obvious that the final number on the main channel flow is entirely
dependent upon which computer program or method is used. Since the OSM Storm
program has been used throughout calculations for this plan, and since it is a widely
accepted method, the more conservative figure of 222.79 cfs has been used in design

calculations for this plan.

Main Canyon Culvert Inlet Structure

The culvert inlet will be protected by an inlet section and trash rack, along with a rip-
rapped headwall. An additional trash rack will be installed upstream of the inlet at a
location convenient for maintenance and cleanout, as shown on Figure 10. Based on
the Culvert Nomograph, Figure 1, the expected flow will enter the culvert at slightly
over 1 diameter of head; therefore, additional headwall protection will be provided for
a minimum of 5' above and around the inlet structure. Headwall protection will be of

18" Dy, rip-rap, as shown on Figure 10.

A small side drainage enters Crandall Creek just west of the bypass culvert inlet. As the

drainage calculations took into consideration the runoff from this side canyon, the
bypass culvert and inlet riprap are adequately sized to handle drainage from this side

canyon. The riprap has been extended up tzslm Iraindge foriashort distance (see Map

5-3) in order to protect the culvert inlet are; EFFECTI Vh._,..,,
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2.13 Main Canyon Culvert - Qutlet Structure

The outlet of the 6' diameter main canyon culvert has been designed to flow into a
rip-rap apron to protect against scouring and for energy dissipation. The rip-rap
apron is designed to fit the natural channel configuration as closely as possible, and
will allow runoff to re-enter the natural channel at a reduced velocity which is no
greater than natural flow conditions. Runoff from the 100 year - 6 hour precipitation
event in the canyon above the minesite has been calculated at 222.79 cfs.
The rip-rap apron design is based on Figure 7-26, Design of Outlet Protection -
Maximum Tailwater Condition, “Applied Hydrology and Sedimentology for Disturbed
Areas”, Barfield, Warner and Haan, 1983. Based on the figure, the apron should be
a minimum of 22' in length, widening from 6' to 15', with a 0% slope. The proposed
length has been increased to 30', with an 18’ width, to ensure adequate time for
velocity reduction. The slope is kept at 0%. Rip-rap size is conservatively placed at

. 30" Dy, . Rip-rap will be placed to a depth of 1.5 D, and will be embedded in a 12"
layer of 2" drain rock filter. Rip-rap will also be placed on 1:1 side slopes to the
height of the culvert (6') at the culvert outlet tapering to 3' at the outlet of the apron.
This rip rap apron has been sized and designed to adequately dissipate energy from
Slow velocities of a 100 year, 24 hour precipitation event and resist dislodgement.
The drain rock filter bed will also serve to secure the rip rap boulders firmly in place,
to add an additional element of stability, and prevent scouring underneath the boulder
bed.

The natural channel below the proposed outlet has been measured from field surveys
to have a bottom width of approximately 17' at the proposed apron outlet, with side
slopes approximately 1:1. When the flow is routed from the f}f{]’f"t across the apron
to the natural channel, the velocity is reduced from 21 70 j;zs at the culvart outlet

to 10.83 fps at the outlet of the apron. Refer to 72" W&ilct ‘Rip-Rap Apron

. Flow Velocity Calculations in Section 4.6. Based ong actual gtedd epsurements, the
| B

————
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07/97

natural channel flow velocity would be approximately 11.02 fps at this location with

the same flow of 222.79 cfs.

Therefore, the velocity of the stream flow exiting the

rip rap apron will be less than the velocity in the naturally existing stream bed, at that

location, under similar conditions.

16A

EFFECTIVE:
[JuL 301997 1T




CRANDALL CANYON MINE 10/98

SEDIMENTATION AND DRAINAGE CONTROL PLAN

TABLE 1
WATERSHED SUMMARY

Watershed Type CN Acres Drains To Final
Crandall Undisturbed 69 3480.00 Main Culvert - Crandall Creek
WSUD-1 Undisturbed 69 84.88 Culvert UD-1 - Crandall Creek
WSUD-2 Undisturbed 69 1.39 Ditch UD-2 - Culvert UD-1
WSUD-3 Undisturbed 69 8.66 Culvert UD-3 - Natural Drainage
WSDD-1 Undisturbed 69 0.14 Ditch DD-1 - Sediment Pond
WSDD-1 Reclaimed 75 0.08 Ditch DD-1 - Sediment Pond
WSDD-2 Reclaimed 75 0.15 Ditch DD-1 - Sediment Pond
WSDD-3 Undisturbed 69 0.13 Ditch DD-3 - Sediment Pond
WSDD-3 Reclaimed 75 0.15 Ditch DD-3 - Sediment Pond
WSDD-3 Disturbed 90 0.26 Ditch DD-3 - Sediment Pond
WSDD-3 Paved 95 0.33 Ditch DD-3 - Sediment Pond
WSDD-4 Paved Road 95 0.11 Ditch DD-4 - Sediment Pond
WSDD-4 Disturbed 920 0.08 Ditch DD-4 - Sediment Pond
WSDD-5 Undisturbed 69 0.12 Ditch DD-5 - Sediment Pond
WSDD-5 Reclaimed 75 0.33 Ditch DD-5 - Sediment Pond
. WSDD-5 Paved Road 95 0.33 Ditch DD-5 - Sediment Pond
WSDD-7 Undisturbed 69 0.18 Ditch DD-7 - Sediment Pond
WSDD-7 Disturbed 90 0.17 Ditch DD-7 - Sediment Pond
WSDD-8 Undisturbed 69 3.59 Ditch DD-8 - Sediment Pond
WSDD-8 Reclaimed 75 0.15 Ditch DD-8 - Sediment Pond
WSDD-8 Disturbed 90 0.37 Ditch DD-8 - Sediment Pond
WSDD-8 Paved Road 95 0.25 Ditch DD-8 - Sediment Pond
WSDD-10 Undisturbed 69 0.07 Culvert C-4 - Sediment Pond
WSDD-10 Reclaimed 75 0.12 Culvert C-4 - Sediment Pond
WSDD-10 Disturbed 90 0.61 Culvert C-4 - Sediment Pond
WSDD-10 Paved Road 95 0.27 Culvert C-4 - Sediment Pond
WSDD-11 Undisturbed 69 2.09 Ditch DD-11 - Sediment Pond
WSDD-11 Reclaimed 75 0.15 Ditch DD-11 - Sediment Pond
WSDD-11 Disturbed 90 0.04 Ditch DD-11 - Sediment Pond
WSDD-12 Undisturbed 60 8.82 Ditch DD-12 - Sediment Pond
WSDD-12 Disturbed 90 2.29 Ditch DD-12 - Sediment Pond
WSDD-13 Undisturbed 60 17.72 Ditch DD-13 - Sediment Pond
WSDD-13 Disturbed 90 3.70 Culvert C-13 Sediment Pond
WSDD-13 Paved 95 0.27 Culve "l[ CmR ]?5@ 'll?\om
WSDD-14  Disturbed 90 0.89 jﬁ \ D
WSDD-14  Undisturbed 60 0.78 Sediment PoEd, EFFES bkt Popd E
. WSDD-14 Paved 95 0.02 Sediment Pohd -  Sediment Plfnd '
WSDD-15 Paved Road 95 0.09 Ditch DD-7| DEL %&uithint Pand
i Jdape |
b
17 UrtaH DivisioN O1L, Gas AND MINING §
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TABLE 2
WATERSHED PARAMETERS
Watershed Type CN Acres Hyd. Length (ft.) Land Slope (%) Elev. Change(ft.)
Crandall Und. 69 3480.00 16,500 17:58 2900
WSUD-1 Und. 69 84.88 3,100 S jsols) 1660
WSUD-2 Und. 69 1.39 320 78.13 250
WSUD-3 Und. 69 8.66 1300 T4 b 920
WSDD-1 Und. 69 0.14 100 40.00 40
WSDD-1 Recl. 73 0.08 120 25.00 30
WSDD-2 Recl. 7 0.15 200 25.00 50
WSDD-3 Und. 69 0.13 80 50.00 40
WSDD-3 Recl. ) 0.15 100 48.00 48
WSDD-3 Dist. 90 0.26 125 56.00 70
WSDD-3 Paved 95 0.33 100 3.00 3
WSDD-4 Paved 95 0.11 250 8.33 20
WSDD-4 Dist. 90 0.08 100 10.00 10
WSDD-5 Und. 69 0.12 60 50.00 30
WSDD-5 Recl. o 0.33 80 50.00 40
WSDD-5 Paved 95 0.33 300 8.33 29
WSDD-7 Und. 69 0.18 100 78.00 78
WSDD-7 Dist. 90 0.17 120 66.67 80
WSDD-8 Und. 69 3.59 700 65.71 460
WSDD-8 Recl. 740 0.15 80 62.50 50
WSDD-8 Dist. 920 0.37 60 65.71 39
WSDD-8 Paved 95 0.25 560 5.36 30
WSDD-10 Und. 69 0.07 45 62.22 28
WSDD-10 Recl. 75 0.12 50 72.00 36
WSDD-10 Dist. 90 0.61 120 62.50 75
WSDD-10 Paved 95 0.27 335 537 18
WSDD-11 Und. 69 2.09 570 64.91 370
WSDD-11 Recl. 75 0.15 30 66.67 20
WSDD-11 Dist. 90 0.04 35 66.67 23
WSDD-12 Und. 60 8.82 1600 42.50 680
WSDD-12 Dist. 920 2.29 80 72:73 58
WSDD-13 Und. 60 1772 2100 53.81 1130
WSDD-13 Dist. 920 3.70 650 9.09 IS | | RO
WSDD-13 Paved 95 0.27 40
WSDD-14 Dist. 90 0.89 140 " LN wlﬁgﬁ% ©%\ AT@D
| CTIVE

WSDD-14 Und. 60 0.78 380 245
WSDD-14 Paved 95 0.02 30 ,gp 9 ¢ 100" g 1
WSDD-15 Paved 95 0.09 150 } 43+ ' j 5

Urak Division O, Gas AND MINING
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Diversion Main Culvert UD-1 UD-2 UD-3

Watershed Crandall Canyon WSUD-1 WSUD-2 WSUD-3

Area (Acres) 3480.0 84.88 1.39 8.66

Runoff CN 69 69 69 69

10 year/6 hour

Rainfall (in.) .55 185 1.58 1.55

Peak Flow

10/6 (cfs) N/A 1.91 0.04 0.23

25 year/6 hour

Rainfall (in.) 1.90 1.90 1.90 1.90

Peak Flow

25/6 (cfs) N/A 3.68 0.08 0.43

100 year/6 hour :

Rainfall (in.) 2.40 2.40 2.40 2.40

Peak Flow

100/6 (cfs) 222.79 6.81 0.21 0.89

10 year/24 hour s

Rainfall (in.) .~ NA 2.50 2.50 JECORP AL

. ENERCTIVE

Runoff Volume e ﬂ( W

. 10/24 (ac.ft.) N/A 2.98 0.05 0&3&UL 3 0189/

CRANDALL CANYON MINE

SEDIMENTATION AND DRAINAGE CONTROL PLAN

TABLE 3
RUNOFF SUMMARY
UNDISTURBED DIVERSIONS

I9

UtaH D1visioN U

S R T

B——

07/97

-

B




CRANDALL CANYON MINE

SEDIMENTATION AND DRAINAGE CONTROL PLAN

TABLE 4

RUNOFF SUMMARY
DRAINAGE TO SEDIMENT POND

07/97

Peak Flow-cfs

(}['—1 B

10 year/24 hour 10 year/24 hour 10 year/6 hour 2S5 year/6 hour
Watershed Type Volume-ac.ft. Peak Flow-cfs Peak Flow-cfs
WSDD-1 Undisturbed 0.02 0.10 0.04 0.06
WSDD-1 Reclaimed 0.01 0.04 0.01 0.01
WSDD-2 Reclaimed 0.01 0.06 0.01 0.03
WSDD-3 Undisturbed 0.00 0.03 0.00 0.01
WSDD-3 Reclaimed 0.01 0.05 0.01 0.02
WSDD-3 Disturbed 0.03 0.18 0.08 0.12
WSDD-3 Paved 0.05 0.32 0.17 0.22
WSDD-4 Paved 0.02 0.12 0.07 0.09
WSDD-4 Disturbed 0.01 0.08 0.04 0.05
WSDD-5 Undisturbed 0.00 0.03 0.00 0.01
WSDD-5 Reclaimed 0.02 0.10 0.02 0.04
WSDD-5 Paved 0.05 0.39 0.21 0.27
WSDD-7 Undisturbed 0.01 0.05 0.00 0.01
WSDD-7 Disturbed 0.02 0.12 0.05 0.07
WSDD-7 Paved 0.02 0.11 0.06 0.08
WSDD-8 Undisturbed 0.13 0.75 0.10 0.20
WSDD-8 Reclaimed 0.01 0.05 0.01 0.02
WSDD-8 Disturbed 0.05 0.23 0.10 0.14
WSDD-8 Paved 0.04 0.37 0.20 0.26
WSDD-10 Undisturbed 0.00 0.03 0.00 0.01
WSDD-10 Reclaimed 0.01 0.03 0.01 0.01
WSDD-10 Disturbed 0.08 0.42 0.19 0.27
WSDD-10 Paved 0.04 0.35 0.19 0.24
WSDD-11 Undisturbed 0.07 0.47 0.06 0.12
WSDD-11 Reclaimed 0.01 0.04 0.01 0.02
WSDD-11 Disturbed 0.01 0.06 0.03 0.04
WSDD-12 Undisturbed 0.13 0.25 0.04 0.16
WSDD-12 Disturbed 0.29 3.33 1.51 2.10
WSDD-13 Undisturbed 0.26 0.49 0 ALy
WSDD-13 Disturbed 0.47 5.39 TP AT T 3.39
WSDD-13 Paved 0.04 0.20 LN\ INIC U B g
WSDD-14 Disturbed 0.11 0.78 0.35. EFFECTIVE 49
WSDD-14 Undisturbed 0.01 0.03 0. 0.02
WSDD-14 Paved 0.02 0.07 0.9 JUL 3 0 1995

i

Totals 2.06 15.13 6.23
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CRANDALL CANYON MINE 07/02
SEDIMENTATION AND DRAINAGE CONTROL PLAN

. TABLE 5

RUNOFF CONTROL STRUCTURE

WATERSHED SUMMARY
Structure Type Contributing Watersheds
Main Culvert Culvert Crandall Canyon Above Mine
UD-1 Culvert WSUD-1
UD-2 Culvert WSUD-2
UD-3 Culvert WSUD-3
DD-1 Ditch WSDD-1, WSDD-2
DD-3 Ditch WSDD-1, WSDD-2, WSDD-3
DD-4 Ditch WSDD-1, WSDD-2, WSDD-3, WSDD-4, WSDD-8, WSDD-12
DD-5 Ditch WSDD-1, WSDD-2, WSDD-3, WSDD-4, WSDD-5, WSDD-8,
WSDD-12
DD-7 Ditch WSDD-7, WSDD-11
DD-8 Ditch WSDD-8
. DD-11 Ditch WSDD-11
DD-12 Ditch WSDD-12
DD-13 Ditch WSDD-13
DD-14 Sheet Flow WSDD-14
C-1 Culvert WSDD-1, WSDD-2, WSDD-3, WSDD-8
C-3 Culvert WSDD-7, WSDD-11, WSDD-15
C-4 Culvert WSDD-10
C-5 Culvert WSDD-11
- C-6 Culvert WSUD-2
C-7 Culvert WSDD-1, WSDD-2, WSDD-3
C-9 Culvert WSDD-4, WSDD-12
C-11 Culvert WSDD-12
C-114 Culvert WSDD-12
C-12 Culvert WSDD-1,2,3,4,5,8 12 \NCORPOP‘AT ED
C-13 Culvert WSDD-13 on A 22773
C-14 Slot Culvert ~ WSDD-4 ki
C-15 Slot Culvert WSDD-15 v OF OIL GAS & MINING
C-16 Culvert WSDD-13
. C-17 Culvert WSDD-13

Sediment Pond Pond WSDD-1,2,3,4,5, 7,8 10,11, 12, 13, 14

21




CRANDALL CANYON MINE 07/02
SEDIMENTATION AND DRAINAGE CONTROL PLAN

. TABLE 6

RUNOFF CONTROL STRUCTURE
FLOW SUMMARY

10year/6 hour  10year/24 hour 25 year/6 hour 100 year/6 hour

Structure Type Peak Flow-cfs  Peak Flow-cfs Peak Flow-cfs Peak Flow-cfs

Main Culvert Culvert - - - 222.79

UD-1 Culvert  1.91 ‘ 3.68 6.81

UD-2 Ditch  0.04 : 0.08 0.21

UD-3 Culvert 0.23 : 0.43 0.89

DD-1 Ditch  0.06 0.20 0.10 .

DD-3 Ditch  0.32 0.78 0.47 .

DD-4 Ditch  2.39 5.96 3.49 .

DD-5 Ditch ~ 2.62 6.48 3.81 -

DD-7 Ditch 021 0.85 0.34 .

DD-8 Ditch 041 1.40 0.62 27
. DD-11 Ditch  0.10 0.57 0.18 :

DD-12 Ditch  1.55 . 358 2.26 .

DD-13 Ditch  2.62 6.08 3.83 -

DD-14 Sht Flw  0.39 0.88 0.56 -

Cil Culvert 0.73 2.18 1.09 -

C-3 Culvert 021 0.85 0.34 _ -

C-4 Culvert 3.01 6.79 4.02 -

(5% Culvert  0.10 0.57 0.18 -

C-6 Culvert  0.04 ‘ 0.08 -

7 Culvert 0.32 0.78 0.47 . -

C-9 Culvert 0.11 0.20 0.14 -

C-1l Culvert 155 3.58 2.26 ¢

C-114 Culvert 1.55 3.58 2.26 -

C-12 Culvert  2.62 5.96 L 2 - B

C-13 Culvert  2.62 6.08 3.83 A NGC’*P’P‘ YRR e

C-14 Slot Cul. 0.11 0.20 0.14 g

C.I5 Slot Cul. 0.06 0.11 0.08 PR

C-16 Culvert ~ 2.62 6.08 3.83 s RGN
. Car Culvert 2.62 6.08 3.83 g

Sediment Pond Pond 6.23 513 9.07 -




CRANDALL CANYON MINE 07/97
SEDIMENTATION AND DRAINAGE CONTROL PLAN

TABLE 7

. DISTURBED DITCH DESIGN SUMMARY
Ditch DD-1 DD-3 DD-4 DD-5 DD-7 DD-8 DD-11
Slope (%) 30.77  3.00 11.91 4.50 3.33 3.59 3.00
Length (ft.) 130 i) 168 628 142 557 173
Manning’s No. 0.035 0.035 0.035 0.035 0 035 0.035 0.035
Side Slope (H:V) 1:1 11 P& | 1:1 1: 1:1 1:1
*Bottom Width (ft.) 0 0 0 0 0 0 0

Peak Flow 10/6 (cfs) 0.06 0.32 2.39 2.62 0.21 0.41 0.10
. Peak Flow 10/24 (cfs) 0.20 0.78 5.96 6.48 0.85 1.40 0.57
Flow Depth (ft.) 10/6 0.14 0.40 0.66 0.75 0.33 0.47 0.26
Flow Depth (ft.) 10/24  0.22 0.56 0.92 1.06 0.57 0.67 0.50
Flow Area (ff')10/6 0.02 0.16 0.43 0.57 0.11 0.18 0.07

Flow Area (ff')10/24 0.05 0.31 0.85 1.12 0.32 0.45 0.25

Velocity (fps)10/6 3.15 2.00 3.55 4.61 1.87 2.28 1.50
Velocity (fps) 10/24 4.26 2.50 6.97 5.78 2.66 3.10 2.31
Rip-Rap Req’d (Y/N) N N Y Nl N N 1
g . { \
. | ANCOQUIK AR
Rip-Rap D, ~ - 6" 0 - EFFECTIVE: -
P e e v f |
. * All ditches are triangular. 3 JUL 301997 ﬁﬂ% |
Note: Slope/Lengths from Plate 7-5. »‘, b i
UTAH D

% NO \ ND MINING ¢
23 { i |
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CRANDALL CANYON MINE 07/02
. SEDIMENTATION AND DRAINAGE CONTROL PLAN
TABLE 7
(Continued)
DISTURBED DITCH DESIGN SUMMARY
Ditch DD-12 DD-13 DD-13
(MIN.) (MAX)
Slope (%) 3.29 179 50.00
Length (ft.) 50 280 80
Manning’s No. 0.035 0.035 0.035
Side Slope (H:V) o 11 2.1
Bottom Width (ft.) 0 0 2
Peak Flow 10/6 (cfs) 1.55 2.62 2.62
. Peak Flow 10/24 (cfs) 3.58 6.08 6.08
Flow Depth (ft.) 10/6  0.71 0.97 0.15
Flow Depth (ft.) 10/24 0.97 £33 0.24
Flow Area (ff’) 10/6 0.50 0.94 0.34
Flow Area (ff’) 1024  0.94 k77 0.60
Velocity (fps) 10/6 3.07 2.79 7.66
Velocity (fps) 10/24 3.79 3.44 10.12
Rip-Rap Req’d (YN) N N 4
INCORPORATED
s . " APRO2:T3
. * All ditches are triangular.
Note: Slope/Lengths from Plate 7-5. DIV GF Ol GAS & 1y
Note: DD-12 is shortened due to construction of the south portal access ramp/fan pad
24




CRANDALL CANYON MINE 07/97
SEDIMENTATION AND DRAINAGE CONTROL PLAN

TABLE 8
. UNDISTURBED DITCH DESIGN SUMMARY
Ditch UD-2
Slope (%) 12,5
Length (ft.) 400
Manning’s No. 0.035
Side Slope (H:V) 11
Bottom Width (ft.) 0
Peak Flow-10/6 (cfs) 0.04
. Flow Depth (ft.) 0.14
Flow Area (fY) 0.02
Velocity (fps) 2.03
Lined (Y/N) N
Rip-Rap Req’d (Y/N) N
/ ~ZFFECTIVE,
. | YUL 30 1997 A1
Note: Slope/Lengths from Plate 7-5. { SRS B




CRANDALL CANYON MINE 07/02
SEDIMENTATION AND DRAINAGE CONTROL PLAN

TABLE 9
DISTURBED CULVERT DESIGN SUMMARY

Culvert C-1 C-3 C-4 C-5 C-6 C-7 C-9 C-11 C-114 C-12  C-13 C-14 C-15 C-16 C-17
Slope (%) 16.67 800 25.07: 3714 1720 3.00 390 . 390 150 450 3.00 1.00 1.00 25.00 20.00
Length (ft.) 60 360 69 120 12 80 18 30 60 330 100 40 30 40 60

Manning’s No. 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 002 . 002 0.02 0.02 0.02 0.02

Peak Flow 0.73 0.21 3:01 0.10 0.04 0.32 0.11 L5 L5 262 202 0.11 0.06 2.62 2.62
10/6 (cfs)

Peak Flow 2.18 0.85 6.79 0.57 N/A 0.78 020 . 358 3.58 596 6.08 0.20 0.11 6.08 6.08
10/24 (cfs)

Min. Diam. 0.41 0.28 0.60 0.14 0.13 0.39 0.25 0.68 0.80 0.79 085 0.32 0.25 0.57 0.60
Req'd (ft.)

10/6 _

Min. Diam. 0.62 0.46 0.82 0.28 N/A 0.54 0.32 0.93 1.09 108" 117 0.40 0.32 0.79 0.82
Reqd (ft.)

10/24

Diam. 5o %t ad 1wl 1w 199 200 200 “:lo@ 160 167 1%
Installed (ft.)

Velocity (fps) %55 333 - 1054 61> 3.11 271 2.20 4.27 3.10 533 499 1.38 118 0. 17 935
10/6

Velocity (fps) 7.30 5.01 1291  9.47 N 539 2.56 3.26 3.83 6.96 = 5.07 1.60 1.38 12,55 11.54
10/24

Rip-Rap Dy, 6" - 12¢ 6" - - - - - 6" - - - 725 12!

Note: Slope/Lengths from Plate 7-5. INCORPOR ATED
Source: (Haestad Methods, Flowmaster I, Version 3.42) ;

PR 07 2003
26



CRANDALL CANYON MINE
SEDIMENTATION AND DRAINAGE CONTROL PLAN

TABLE 10

UNDISTURBED CULVERT DESIGN SUMMARY

07/97

Culvert : *Main Canyon UD-1 UD-3
Slope (%) 8.00 23.33 11.96
Length (ft.) 1500 270 460
Manning’s No. 0.02 0.02 0.02
Peak Flow 100/6 (cfs) 222.79 - -
Peak Flow 10/6 (cfs) - 1.91 0.23
Min. Diam. Req’d (ft.) 3.7§ 0.52 0.26
Diam. Installed (ft.) 6.00 3.50 2.00
Velocity (fps) 20.14 9.16 4.20

* Culvert to be installed under expansion plan.
All other undisturbed culverts are existing.

Note: Slope/Lengths from Plate 7-5.
Source: (Haestad Methods, Flowmaster I, Version 3.43)

2/




CRANDALL CANYON MINE 5/01
SEDIMENTATION AND DRAINAGE CON TROL PLAN

. Design Specifications:

Tables:

Figures:

3.1 Design Specification for Expanded Sedimentation Pond

. Sediment Yield

3.3 Sediment Pond Volume

Table 11 Sediment Pond Design

Table 12 Sediment Pond Stage Volume Data

Table 13 Sediment Pond Stage Discharge Data

3.4 Sediment Pond Summary

Figure 4 Soil Erodibility Chart - Disturbed Areas

Figure 5 Soil Erodibility Chart - Undisturbed/Reclaimed Areas

Figure 6 Sediment Pond Stage-Volume Curve

Figure 7 Sediment Pond Stage-Discharge Curve
INCORPORATED

AUG 23 2001
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CRANDALL CANYON MINE : 5/01
SEDIMENTATION AND DRAINAGE CONTROL PLAN

3.1 Design Specification for Expanded Sediment Pond

The sedimentation pond located in Crandall Canyon has been redesigned and
reconstructed to control the additional storm runoff from the pad extension and
Jrom the undisturbed drainage areas above the pad extension. The “As-
Constructed” topography and cross sections of the pond design are shown on Plate
7-3.

The pond has been sized to meet the requirements of R645-301-742.221.33
(DOGM), which stipulates that sedimentation ponds be capable of containing or
treating the 10-year 24-hour precipitation event. According to Miller, et al (1973),
the 10-year, 24-hour design storm for Crandall Canyon is 2.5 inches. The design
storm calculations for the sedimentation pond are presented in Table 4 of this
Appendix. These calculations include the proposed pad extension, the additional
watersheds above the pad extension, the existing pad and reclaimed areas, and the

undisturbed watersheds above the existing pad.

' As required by R645-301-742.223, the 25 year-6 hour precipitation event was routed
through the sedimentation pond to determine the adequacy of the spillway.
Overflow from the pond is discharged to Crandall Creek. Total precipitation from
the 25 year-6 hour storm is 1.9 inches (Miller, et al, 1973). The 25 year-6 hour flow
is calculated at 9.07 cfs. Based on the calculations, the primary spillway is more
than adequate to carry the expected runoff from a 25 year-6 hour event.

‘ 4 INCORPORATED
AUG 23 2001

DIV OF OIL GAS & MINING




CRANDALL CANYON MINE 5/01
SEDIMENTATION AND DRAINAGE CONTROL PLAN

‘ 3.2 Sediment Yield

The Universal Soil Equation (USLE) was used to estimate sediment yield from all
drainage areas contributing to the pond. All soil loss from this area was assumed to

be delivered to, and deposited in the sedimentation pond.

Erosion rate (A) in tons-per-acre-per-year is determined using the USLE as follows:
A=(R) (K) (LS) (CP)

Where the variables R, K, LS, and CP are defined as follows:

Variable “R” is the rainfall factor which can be estimated from R = 27P**; where P
is the 2-year, 6-hour precipitation value. P for the Crandall Canyon area is
estimated at 1.00" based on Figure 5.4, page 315, Barfield, et.al. 1983. Therefore,
the estimated value of “R” for this area is 27.00.

Variable “K” is the soil erodibility factor. For disturbed areas, the “K” value is
' taken as 0.06 as determined from soils samples and shown on the soil erodibility
chart, Figure 4. K is estimated to be 0.15 for undisturbed and reclaimed areas,

based on soils data and the soil erodibility chart, Figure 5.

Variable “LS” is the length-slope factor. This figure was determined by calculating
a weighted average slope length and percentage for the undisturbed, reclaimed and
disturbed areas, respectively. The slope length and percentage were then substituted
into the following equation to determine the LS Factor:

Ls= (" _ym( 430 x°+ 30 xs 0 43 )
sk 1.0 6.613
T " Field slope length in feet;
el 0.5 if S is 5% or greater;
x = sin O;
0 = Angle of slope in degrees.

. INCORPORATED
AUG 2 3 2001
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CRANDALL CANYON MINE

SEDIMENTATION AND DRAINAGE CONTROL PLAN

5/01

Variable “CP” is the control practice factor, which can be divided into a cover and
practice factor. Values were determined from Appendix 5A, Barfield, et.al., 1983.

Site CP Factor
Disturbed Areas 1.20
Reclaimed Areas 0.100
Undisturbed Areas 0.003

The sediment volume is based on a density of 100 pounds per cubic foot of sediment.

SEDIMENT YIELD CALCULATIONS - USLE

Slope

Length
Drainage R K Acres Feet % LS i S b Yield**
Undisturbed 27.00 015 3359 1700 53 79.60 0.003 00.967 0.015
Reclaimed 27.00  0.15 122 90 33 18l 0.10 07.213 0.004
Disturbed 27.00 0.06 8.92 350 26 11.69 1200 22.725 0.093
T N SO L V07 (0T iciivsivipiicssipiansasisbiiootinoiilivsessdinbhndui o 0.112
LNl DR O Vs THO L) i sibisssamisbssrs illiivinmon cosvalibesseiiiiiieainmiauibibaniadl 0.336
* A =tons/acre-year
** Yield = acre-ft/year

INCORPORATED
- AUG 23 2001
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CRANDALL CANYON MINE - 501
SEDIMENTATION AND DRAINAGE CONTROL PLAN

3.3 Sediment Pond Volume

The volumes shown in Table 11 are from the volumes calculated from the
precipitation, runoff and sediment yield for a 10 year-24 hour precipitation event.
The volumes were calculated based on the disturbed areas (and contributing
undisturbed areas) runoff values, developed using the design parameters

described in this section.

The sediment pond has been reconstructed, and the sediment pond volumes on

Table 11, Table 12 and Figure 6 all represent the “As-Constructed” pond.

|NCORPOF€/~RT )

AUG 23 2001
DIV OF OIL GAS & MINING




CRANDALL CANYON MINE : 5/01
SEDIMENTATION AND DRAINAGE CONTROL PLAN

Expanded Area Pond Requirement
3 Year Sediment Storage

TABLE 11
SEDIMENT POND DESIGN

1. Use 2.50" for 10 year-24 hour event.

2. Runoff Volume (from Table 4, 10 yr/24 hr) = 2.060 ac. ft.

3.  Sediment Storage Volume

USLE 0.112 ac.ft./yr. x 3 yrs. = 0.336 ac. ft.

4.  Direct Precipitation into Pond

0.441 acres x 2.50" / 12 in./ft. = 0.092 ac. ft.

h Total Required Pond Volume

2.060 + 0.336 + 0.092 = 2.488 ac. ft.
6.* Peak Flow (25 yr. - 6 hr. event) = 9.070 cfs

7. Pond Actual Volume @ Principle Spillway =
(See Table 12) 3.572 ac. ft.

i Peak Flow values from Table 4.

INCORPORATED
33 AUG 23 2001
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CRANDALL CANYON MINE
SEDIMENTATION AND DRAINAGE CONTROL PLAN

TABLE 12
SEDIMENT POND
STAGE | VOLUME DATA

Elev. Area Volume Acc. Volume (ac.ft.) Remarks

7766 1756.67 .0000 .0000 Bottom of Pond

7767 3706.92 2731.80 0.063

7768 5119.14 4413.03 0.164

7769 5857.00 5488.07 0.290 Sediment Cleanout Level
7770 6949.54 6403.32 0.437 Maximum Sediment Level
7771 7806.54 7378.14 0.606

7772 8894.51 8350.53 0.798

7773 9905.02 9399.77 1.014

7774 11055.91 10480.47 1.254

7775 12153.06 11604.49 1.520

7776 13120.22 12636.64 1.810

7777 14084.05 13602.14 2123 ; s
7778 15043.33 14563.69 2.457 Al b’
7779 15984.66 15514.00 2.813 o e

7780 16934.94 16459.15 3.191

7780.81  17669.26 14014.70 3.513 Principal Spillway

7781 17868.13 3376.05 3.591

7781.81 18661.53 15028.20 3.936 Emergency Spillway
7782 18848.42 3430.08 4.012

7783 19886.14 19367.28 4.457

7784 2HIZ55 20499.85 4.927

7785 22110.39 21611.97 5.423 Top of Embankment
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CRANDALL CANYON MINE ; 5/01
SEDIMENTATION AND DRAINAGE CONTROL PLAN

. TABLE 13

SEDIMENT POND
STAGE / DISCHARGE DATA

Q (¢fs) 0 (cfs) 0 (cfs)
Head (ft) Weir Controlled  Orfice Controlled  Pipe Flow Controlled
0.0 - i« -
0.2 1.69 6.77 17.14
0.4 4.77 9.57 17.32
0.6 8.76 11,72 17.50
0.8 13.49 13.53 17.68
1.0 18.85 1313 17.86
Note: 1- 25 year-6 hour flow = 9.070 cfs.

2-  Flow will be weir controlled at a head of 0.62' over riser inlet.
Weir Controlled

Q=CLH" ; where: C=3.0, L = Circumference of Riser = 6.2832'

Orifice Controlled

Q= C’a (2gH) " ; where : C = 0.6, a =Area of Riser = 3.1416 f¥, g = 32.2 ft/sec’

Pipe Flow Controlled

Q= _a(2gH’)0.5 ; where a=Areaof Pipe=1.77f

(1+Ke+Kb+KcL)" H’ = Head = H + 9.1 (At outlet of Riser)
Ke=1.0
Kb =0.5
Kc=0.043
L=290' ”
. . INCORPORATED
AUG 23 2001
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CRANDALL CANYON MINE 501
SEDIMENTATION AND DRAINAGE CONTROL PLAN

3.4 Sediment Pond Summary

a)

b)

¢

d)

The sedimentation pond has been designed and constructed

to contain the disturbed area (and contributing undisturbed area) runoff
from a 10 year-24 hour precipitation event, along with 3 years of sediment
storage capacity. Runoff to the pond will be directed by various ditches and

culverts as described in the plan.

The required volume for the sediment pond is calculated at 2.488 acre feet,

including 3 years of sediment storage. The existing sediment pond size is

3.572 acre feet (at the principle spillway), which is more than adequate.

The pond will meet a theoretical detention time of 24 hours. It is equipped
with a culvert principle spillway and an open-channel emergency spillway.
Any discharge from the pond will be in accordance with the approved

UPDES Permit. The pond will be decanted as needed by a portable pump.

The pond inlets will be protected from erosion, and the spillway will

discharge into the main Crandall Canyon drainage.

The pond is temporary, and will be removed upon final reclamation of the

properiy.

The pond expansion was constructed according to the regulations and

under supervision of a Registered, Professional Engineer.

INCORPORATED
AUG 23 2001
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CRANDALL CANYON MINE - 3/01
SEDIMENTATION AND DRAINAGE CONTROL PLAN

. g)  The pond volume has been increased at the request of the Forest Service to
provide a greater level of protection for the forest resources down stream
from the mine site. The enlarged capacity (3.572 acre ft.) is over- designed

to handle the following storm events :

Storm Event Pond Volume Required Pond Capacity Provided
10 yr./ 24 hr. 2.06 acre ft. 173%
100 yr./ 6hr. 1.93 acre ft. 185%
50 yr./24 hr. 3.53 acre ft. 101%
100 yr./ 24 hr. 4.51 acre ft. 79%
. |NCORPORATED
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CRANDALL CANYON MINE 07/97
SEDIMENTATION AND DRAINAGE CONTROL PLAN

DESIGN OF DRAINAGE CONTROL STRUCTURES
FOR
" RECLAMATION

Reclamation Hydrology:
4.1 General (Phasel)
4.2 General (Phase II)
4.3 Reclamation - Disturbed Drainage Control
4.4 Restored Channels
4.5 Sediment Pond
4.6 Calculations

Tables:
Table 14  Reclamation - Phase I Runoff Summary Drainage to Sediment Pond
Table 15 Reclamation - Phase I Runoff Control Structure / Watershed Summary
Table 16 Reclamation - Phase I Runoff Control Structure / Flow Summary
Table 17 Reclamation - Phase I Reclaimed Ditch Design Summary

Figures:

Figure 8 Reclamation Channel RD-1 Typical Section
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CRANDALL CANYON MINE 07/97
SEDIMENTATION AND DRAINAGE CONTROL PLAN

Reclamation Hydrology
4.1 General (Phase I)

During Phase I of reclamation, all disturbed area culverts and ditches will be
removed except as shown on Plate 5-16. Undisturbed diversions UD-2 and UD-
3 will also be removed, and the drainage from those areas will be directed to the
sediment pond. Undisturbed diversion UD-1 will remain in place as a

permanent structure for the following reasons:

(1) The diversion is necessary to continue to divert runoff from the reclaimed
site, the U.S. Forest Service turnaround area and beneath the U.S. Forest
Service Road; |

(2) The 10 year-24 hour storm runoff from WSUD-1 is approximately 2.98
acre feet, which combined with runoff from the reclaimed site, exceeds the
holding capacity of the sediment pond;

(3)  The existing diversion is a 42" full-round C.M.P. pipe, which is well in
excess of the size required to carry runoff from a 100 year-6 hour storm

event for the area (See Table 10).

The main canyon 72" culvert will also be removed during Phase I reclamation,
except for the lower approximately 300', which will be left in place to divert
undisturbed and treated runoff beneath the sediment pond. Once the main
canyon culvert is removed, Crandall Creek will be directed back to the original

drainage channel through the area. Silt fences will be installed on both sides of

M it -

LD S—

the restored channel to treat runoff from the réclaimfgd’pad"arqas, as shown on i

Plate 5-16. | EFFECTIVE: |

AR |

| TIVE
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CRANDALL CANYON MINE 07/97
SEDIMENTATION AND DRAINAGE CONTROL PLAN

4.2

4.3

The U.S. Forest Service Road will be left as a permanent feature. A berm and
ditch (RD-1) will be established along the road. This ditch will direct all runoff
Jrom areas above the road to the sediment pond. The sediment pond will

remain in place until Phase II of reclamation.

Watersheds are shown on Plates 7-5 and 7-5C. Reclamation drainage details
are shown on Plates 5-16 and 5-17.

General (Phase II)

Once the criteria for Phase II Bond Release are met, the sediment pond will be
removed and, the area recontoured and reseeded according to the plan. The
remaining 300’ of the main canyon 72" culvert will also be removed at this
time. At the discretion of the U.S. Forest Service, the berm along the road can
also be removed at this time, or left in place. If the berm if left in place,
reclaimed ditch RD-1 will be extended through the reclaimed pond area to the

main channel.

e Pl b o i

Drainage from all contributing watersheds above the U.S. Forest Service Road,
except WSUD-1, will be collected in a reclamation ditch (RD-1) and diverted
into the sediment pond during Phase I reclamation. Drainage from the
reclaimed areas and contributing watersheds below the road, will be treated
through silt fences along the restored natural main channel, during Phase I

P A o e

RN TR (ARt i |
f LK ;‘];AJ}\» Y 1D\ | .“7 i

} EBFFECTIVE: =~ |
Approximately 300' of the main canyon culyert will Fr’ii&'iii’“ih'ﬁl‘déé‘b“émeath th?

q B

sediment pond area during Phase I. E JUL 3 01997 //H 2 |




CRANDALL CANYON MINE 07/97
SEDIMENTATION AND DRAINAGE CONTROL PLAN

' Upon Phase II reclamation, the sediment pond will be removed and the area
restored. The remaining portion of the main canyon culvert will also be
removed at this time. Silt fences along the previously reclaimed channel section
may also be removed during Phase II; however, additional silt fences will be

installed along the 300’ section of culvert removal channel restoration.

Undisturbed diversion UD-1 will remain in place as a permanent diversion, as

mentioned previously.

4.4 Restored Channels

Upon final reclamation, the main canyon drainage will be returned to the
natural channel. During construction, this channel is to be covered by filter
Jabric and an underdrain system. The culvert will then be placed over the
. protected channel. Upon removal of the culvert, filter fabric will also be
removed, exposing the natural channel. Construction in this manner will have
a temporary effect on the riparian vegetation; however, this can readily be
restored upon reclamation. Flow characteristics, bedding and other natural
Jeatures of the natural channel will not be changed appreciably; therefore, no

actual channel reconstruction or reclamation (beyond revegetation) is proposed.

No other channels are proposed to be restored within the reclaimed minesite.
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CRANDALL CANYON MINE 07/97
SEDIMENTATION AND DRAINAGE CONTROL PLAN

4.5

4.6

Sediment Pond

The sediment pond will remain in place during Phase I reclamation. The pond
will be removed during Phase II and all drainage will be returned to the Main

Crandall Canyon channel at that time.

Calculations show the sediment pond to be adequately sized to contain the
runoff from contributing watersheds from a 10 year-24 hour precipitation event,
along with a minimum of 3 years of sediment storage. The principle and
emergency spillways are each capable of passing the runoff from a 25 year-6

hour event, as required.
Calculations

For ease of calculation and to ensure a conservative runoff requirement for
sediment pond adequacy, no curve numbers for contributing watersheds were
changed for reclamation purposes. Contributing watershed characteristics and
Sflows were taken from Tables 1 through 4 of this report. Watersheds and pre-
reclamation drainage control are shown on Plates 7-5 and 7-5C. Phase I and

Phase II drainage control are shown on Plates 5-16 and 5-17, respectively.

§ EFFECTIVE: |
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CRANDALL CANYON MINE : 07/97
SEDIMENTATION AND DRAINAGE CONTROL PLAN

I TABLE 14

RECLAMATION - PHASE I
RUNOFF SUMMARY
DRAINAGE TO SEDIMENT POND

10 year/24 hour 10 year/ 6 hour 25 year/6 hour

Watershed Volume-ac.ft. Peak Flow-cfs Peak Flow-cfs
WSUD-2 0.05 0.04 0.08
WSUD-3 0.30 0.23 0.43
WSDD-1 0.03 0.05 0.07
WSDD-2 0.01 0.01 0.03
WSDD-3 0.09 0.26 0.37

. WSDD-4 0.03 0.11 0.14
WSDD-5 0.07 0.23 0.32
WSDD-7 0.05 0.11 0.16
WSDD-8 0.23 0.41 0.62
WSDD-10 0.13 0.39 0.53
WSDD-11 0.09 0.10 0.18
WSDD-14 0.13 0.39 0.56
Totals 1.21 . 2.33 3.49
Note: Volumes and flows are totals from respective watersheds on Tables 3 and

4 of this report. . ik et L
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CRANDALL CANYON MINE 07/97
SEDIMENTATION AND DRAINAGE CONTROL PLAN

I TABLE 15

RECLAMATION - PHASE 1
RUNOFF CONTROL STRUCTURE

WATERSHED SUMMARY
Structure Type Contributing Watersheds
Main Channel Silt Fence WSDD-12, WSDD-13
UD-1 Culvert WSUD-1
RD-1 Ditch WSUD-2, WSUD-3, WSDD-1 thru WSDD-11
Sediment Pond Pond WSUD-2, WSUD-3, WSDD-1 thru WSDD-11
and WSDD-14
n———
| i
. zlmw; ;
{ Py s rva—y i
& | | UL 30 1997 ’7179
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CRANDALL CANYON MINE

07/97

SEDIMENTATION AND DRAINAGE CONTROL PLAN

Structure

TABLE 16

RECLAMATION - PHASE 1
RUNOFF CONTROL STRUCTURE
FLOW SUMMARY

Type 10 year/6 hour 25 year/6 hour 100 year/6 hour
Peak Flow (cfs) Peak Flow (cfs) Peak Flow (cfs)

Main Channel
UD-1
RD-1
Sediment Pond

Silt Fence 373 5.44 -
Culvert 1.91 3.68 6.81
Ditch 1.94 293 -
Pond 2.9 3.49 -




CRANDALL CANYON MINE 07/97
SEDIMENTATION AND DRAINAGE CONTROL PLAN

TABLE 17

RECLAMATION - PHASE 1
RECLAIMED DITCH DESIGN SUMMARY

Ditch RD-1
Slope (%) 10.10
Length (ft.) 990
Manning’s No. 0.035
Side Slope (H:V) 1.5
Bottom Width (ft.) 0
Peak Flow 10/6 (cfs) 1.94
Flow Depth (ft.) 0.52
Flow Area (fY) 0.40
Velocity (fps) 4.85
Lined (Y/N) N
Rip Rap Req’d (Y/N) N

Note: Slope / Length from Plate 5-16
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DESIGN OF SMALL DAMS
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RIP-RAP CHART

STONE WEIGHT, IN POUNDS
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UNDISTURBED AND DISTURBED DITCH
TYPICAL SECTION

_______ R

0.3' MINIMUM FREEBOARD

FLOW DEPTH
VARIES

DITCH SIZING
10 YEAR 6 HOUR STORM * 10 YEAR 24 HOUR STORM
DITCH FLOW DEPTH | FLOW AREA DITCH FLOW DEPTH| FLOW AREA
up-2 0.74 0.02 up-2 = =
DD—-1 0.74 0.02 DD—1 0.22 0.05
DD-3 0.40 0.16 DD-3 0.56 0.31
DD—4 0.66 0.43 DD—4 0.92 0.85
DD-5 0.75 0.57. DD-5 1.06 1.7.2
DD-7 a.33 o017 DD—-7 Q.57 0.32
DD-8 0.47 0.18 DD-8 0.67 0.45
oD—-11 0.26 0.07 oD—-11 0.50 025
DD—-12 8.71 a.50 DD—-12 0.97 0.94
DD—-13 0.56 (.32 DD—-13 077 0.59
T Iié‘}‘}:( "TIVE:
E; '(,‘
f JUL 3 01997 ﬂ%

DITCH CONFIGURATIONS MAY VARY IN FIELD; HOWEVER, MINIMUM FLOW DEPTHS P«ND AREAS WILLBE MAINTAINED:
* FOR REFERENCE ONLY.
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FIGURE 4
(DISTURBED AREAS)

SOIL ERODIBILITY CHART
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FIGURE 5
SOIL ERODIBILITY CHART (UNDISTURBED/RECLAIMED AREAS)
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DISCHARGE (CFS)
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RECLAMATION DITCH  RD-1
TYPICAL SECTION

12
MINIMUM
BERM
USFS ROAD
1" BOTTOM WIDTH
DITCH SIZING
DITCH FLOW DEPTH | FLOW AREA
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DITCH CONFIGURATIONS MAY VARY IN FIELD; HOWEVER, MINIMUM FLOW DEPTHS. AND'AREAS Vs 6 “WARTANED.
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TYPICAL UNDERDRAIN CONSTRUCTION
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CRANDALL CANYON MINE 04/97
SEDIMENTATION AND DRAINAGE CONTROL PLAN

| J1

3 EFFECTIVE

2 — 3

1 ; . :

! | JUL 301007 {01115

4 5 \
!

o 5,

|

W o

T PR A SR T L 5T

DITCH FLOW CALCULATIONS




Title sof Tun: DD-1(10/6)
T e e g o b St G R S
Triangle
Flowhdepth «(EE)w o da. . uod
Fireb Side Blope. ..., .. i,
Second Side slope..........
Slope of giversion. ... . ....
g s (e R SR
CEB sy e e
Cross section area (sqgft)..
Wrdsuslic radius. . .. ... 00
SRS EREN R  SR T

RErovdermumber oo an, o sael

Depth Normal

03077

0.035

0.05

z{‘ii ¢ 1
| F JUL 301cc (AN
-g ,2 ‘,
¢ Urau D i
L




Pala of run: DD-1 (10/24)

BOLVRNRE Bl b R

Triangle
FIOW. GRPER (BB . o v s
Firgt S8ide glope. . ... .i.é
Second Side slope..........
Slope of diversion........:
ety s T R SR S s
CRS L o TS e

Cross section area (sqft)..
Hysrunlic vadaus. .. ... ..«
PRR L e i e e b

Froude number: . o= 0oty o0 i

Depth Normal

0.3077

0.035

0.08

T ——

2
Eﬂ-"
| \
E ' eFFECTI] w $
a—— /7 |
" 2
| JuL 30199 ,
{ ; I
. | e
|
| y MINING
i {Jtag DIvISIO!
?\ , eaes’
; B B e

o AR
I




Tatrle of run: DD-3 (10/6)

SORVREE TR o e s = Depth Normal
Triangle PR Ay ;
FiOwdenth 188 .00, = 0.40 | INCORPOR A TED |
: 3 EFFECTIVE ;
FIXaL Side ploph........ .. = %0 ‘ g e ¢
. | ? ///'%
Second Side slope.......... = 1.0 ! i JUL 3 0 1007
g i
Siope of diversion....... .. = 0.0300 , e 5
|
Utas Dy SION O1 GAs AND MININ
MRORENaTE B . oy e = 0.035 | b e f
g = 0.32 i
Cross section area (sqft)..= 0.16
Hydruslic radius. . ....:: ... = 0.14
T e D R O AN = 2.00
Froude mumber . covoiani L0 = 0.94




atle of run: DD-3 (10/24)

BOlNAng oy, .0 e

Triangle
PO OEDED fXE) L s i
Fivgt 8ide mlope.. ... ... ...
Second Side slope..........
Sitpe of diversion...... ...
MORNGENETE 1. e
RS s e e s e

Cross section area (sqft)..
Syarualic wadiue ... Lo
o S e O RO S g G

Froude number | . ... ... .00

Depth Normal

0.0300

0035

0.20

g i
EFFECTIVE: ;

rme;;‘ b |

| “ . Za\=
| JuL 301007 |
‘
% Utanl Division O1L, Gas AND MINING |
;




Tatle of run: DD-4 (10/6)

BOLVANE SO . el = Depth Normal
Triangle

Flbw Qupth (E8) ... . v = 0.66 " i =
Fivet Bide sivpe. .......... = 1.0 ; 3; ~A 9 |
Second Side slope.......... = 1.0 g i el |
Slops of diversion......... = 0.3191 % EJUL 3 0 1007 yfTEgé
b B G i S = 0.035 % - —— i
i WL RIS L e Sl = 2.39 é Utas D ) NI
Cross section area (sqft)..= 0.43 f "
Bytirsslic radiel. . oo o = g.23

o R SRR ORI R O R = 555

Bronde DUBDRL .. .. L oe e = $.,03




mitle of 'run: Bb-4 (10/24)

Balvinm ton. .o .o U e

Triangle
oo aepel (TE) . ... v e 0u =
PLEAE SUOe glope. Ll Lare 2
Second Side slope.. ... .... 5
Slope of diversion......... =
MANDIONEE 1 - S ie e s =
GRS ot an s e =

Cross section area (sqgft)..=

Hvdrualic . ragiug. .. ... .0 i
2o BT L VR R W S =
FIOUGE BumBer . ...l . . s =

Depth Normal

0.1191

0035

0.33

WW‘“& ’_ i o « mn}
\
o ) 1l o i £ %
EFFECTIVE: __ {
o Vid\%
& 7 s
EJUL 301
! :
"a/“‘ I NIN(C
TAH D) 19




Title of run: DD-5 (10/6)

SO PO i ada oo, = Depth Normal
Triangle ——
W’MM"
Flew deoch (B ..o oioii E 0.75 t . ; E
L DN ENE i
8 ¥ ) " FEECTIVE ¥
Brrasti Sade slepa. . .ol = 150 w_*ﬁ‘ﬂ e <
. H \ RV e\
Second Side-slope.......... = 1.0 | E JUL 3 01007 '
[ | ¥
Slope of diversion....... ..} = 0.0682 \ L 2
: \ J ~ 1« Ann MINING
LT G i S R ) = 0.035 | Uran Division Ot B4 \
ORE e = 2.62 —_—
Cross section area (sqft)..= 057
Hydendlic vadiius. . ... .0 vua = 0.27
EEB ey i o e i = 4.61
Eroudesimamber . (v w0 i = 157




i~

Ty

le of run: DD-5 (10/24)

Radvinn - Low. - i nl s

angle

Fiow gGenth (Tr).. ... . cicels
Falst Ride glope.. ... .0 an
Second Side slope..........
Slope of diversion.....:...
PAORANETS 0. .. e
Acniol S e e O e e S e

Cross section area (sqgft)..
Rrualic v8liue... . L0000
R ke g M o CN Y g G

Froude numbers. . v i na b

]

Depth Normal

0.0682

035

Q.37

Bl
{ ”‘"} N / i M"“m’.\
1\}’; SCTT 4 o
/| YUL 30 1007 ANB
U AH & ik
. lining
— ' ‘“J



Title of run: DD-7 (10/6)

DOLMRRE TOT . el = Depth Normal
Triangle P 2y §
e e o ot ERGEE R T = 0.33 : EFFECTIVE: il E
poe- i IR %
Pirst Side slepa.. . ... ... . = 1.0 | E e jOTWEﬁz
Second Side slope.......... = 50 g SRR '
Slope of diversion......... = 0.0333 | Uran Division O1L. Gas AND MINING t
: g
MEBOARE e 1. . ... i o = 0.035 o SR ot
@uiciie N R W SR e e = Q2
Cross section area (sqgft)..= 0.11
Wdrualic radium. .. ... 0 - 0.12
o GHRRORL N R A S PR e o = 187
FLONGE BIMDEeY . L. e = 0.96




le of run: DD-7 (10/24)

POIRINE TOF . i v D i

Triangle
FAON MRDED 1LEE) .o a i =
Firgt 3308 BlOER. . .. oL =
Second Side slope........ .. %
S8lope of diversion. . ....... =
e By 8 R e O =
CHS il L s S e e =

Cross section area (sqft)..

Bydrualic yadine . ... . o0 o =
e RSV R B L IS R e I =
Froude amber. . .. ... =

Depth Normal

010385

0.035

0.20




Title of run: DD-8 (10/6)
SO Tar., ... ania. LR = Depth Normal

Triangle
pleowndepth (EL) oo b 0 ea = 0.42
Piret ide i slops. . .00, h = 1.0 I : : i
Second Side slope.......... = 1.0 ;Luw;;;ﬁﬁuﬁ“HQm;wﬁ ;

; : | " | A

Slope of diversion......... = 0.0359 | JUL 3 01997 | :
T e G SN R R = 0.035 ' imwmm“mMMMMMW@ %
GHS s o L e e R = 0.41 Utan Division O1L, GAs AND MINING ?
Cross section area (sgft)..= 018 %wmm“~‘ o .
Sydmuslac oraliue. .00 0 = k0.15
e e R A SN T R = 2028
VEDUSE BUMDEY i = 1.04

&




Totle of run: DD-8 (10/24)

DOSVEND RO s s

Triangle
Raow SR (Th) L,
Firpl Bide glope.o...... .. %
Second Side slope..........
Blope Of diversion.........
e S DR SRR N
LS G TR P s

Cross section area (sqft)..
BVaral o radlum i s vl
7 - SRR L e a0 e

Froude nmber. .. o . Lol

Depth Normal

0.45

0.24

; fE-k: § ‘ |
EFFECTIVI
?wm i ehA ]
¢ 715
| | JuL 301997 A
Utan | ( A MININC
[




Tatle of run: DD-11 (10/6)

e B BT e o R R e G T

Triangle
FIOW Gty (80 . il b
Yirmt Sice slope. . ..o
Second Side slope..........
Slope ©of divergion.........
R e B s SRR T R B
SaGt o i S el e e

Cross section area (sqgft)..
Byaraslic radius. .. ol o
it ey VSR e e e R S

Froude mumber . . .. . v s

Depth Normal

0.0300

0.035

0.09

g DU ARIERTT
i : -
EFF ECTIVE:
—
f
| JUL 301997
f Uran Dny i
i
L

e S,

T —————ca



Zeatle of run: DD-11 (10/24)

T T o e SR T A

Triangle
 ate AT G e o O S =
Pirst Bide-alope. .. ... . 0. =
Second Side slope.......... =
Slope of diversion......... =
e e g G« SO SR e S ORI =
QRS s enn i ar e B e Rt =

Cross section area (sqgft)..=

Rydruslic radiug........ 4. =
S el S RO I B AP =
Broude NUMber. o oo v . oL =

Depth Normal

0.0300

0.035

0.18

E EFFECTIN “ 5

1 2 cQ7 /Y\Eﬁi

: 190 4.

a; | JUL 30
i i Bk | ;
z fr |
1 MINING |
% UTAt )1 I %
; PO 5. —")
3’1,,.“)*,» S TR




Titrle of run: DD-12 (10/6)

BPOLVAR RO L v s = Depth Normal
Triangle
FaOW QREEN (EE) C o a e i = O A g“”*mm
| 7 %mwﬂm~%~n
Pirek Bide slape.. .. ..... .. = 10 L AN IF . ]
Ty 18 | G ) &
cRFFECTIVE.
Second Side sglope.......... = 30 il el e g
/ ] : | |
Slope of diversion......... = - 0.0329 { | JUL 301997 [ANE
3 ; St ’
PEnadagye o, .. ol = 0.035 g B o .
| Uit B I
o DR R B S = 1.55 { - GAS ANd Mg
T — g - E
Cross section area (sqgft)..= 0.50 T —)
Hydraalic raakus. ... .56 0. = 0.25
e et e Y, RS N e = 3207
PrOoude BURBeY. .. ... iie s s = 1:.08




BREARG TOE. . s = Depth Normal
Triangle

Flow gepeh (TE) .. Colve el = 0.97 gnji Py e e e
Firet side slopes . ... .. .. = 1.0 e ‘iﬁﬁgﬁﬁs;y; )0 g
Second Side slope.......... = 8 | gJUL o gyrwﬁ%;
S8lope of diversion......... = 0.0329 ” ;MummMmWw“N_; |
Manning"s Bt i v vinens v s = 0.035 | Unubusion D 6o | b o E
o S R SR S = 3.58 Koo — -
Cross section area (sqft)..= 0.94

Rydenalic vadiug. .. ... = 0.34

SRR e e R RO = 379

TEOROE BOMERY .. . e = 1.14

itle of run: DD-12 (10/24)
i
\
\
|
|




Takle of run: DD-13 (10/6)

CVRETER g o e e e D R = Depth Normal
Triangle

Plow aeEel () il . - 086 b i et

Piret Side slope.. .. ... ... = 1.0 i gﬁ@h(?ﬂiim;v 1 E
‘ — i f /\E;?

Second Side slope.......... = <[5 | JUL 3 0 1097 ) ;

Slope of divergion......... » 0.22850 | P i i) |

T TR R R N R N = 0.035 Uil V\UE,,_‘Aymhuv;z

GRS oty i T L B e = 218 L,..m S -t

Cross section area (sqgft)..= .32

Byarusaliic radius. ... ... 0., @ 0.20

5 of LAY AR R A e B R S = 6.88

Reoudernumber » oo ool ooy = 2002




aa-le of run: DD-13 (10/24)

SOINEEE 20T . i i e = Depth Normal
Triangle
Blowadeptl: (EE) e e o = Q77
Fivet B3de Blope... ..., = 2.0
Second 8ide slope.......... = 1.0
Slope of diversion......... s v 0.2280
MERRENETE B ... i e s = 0.035
DL SISO W e Tl e G R = 5005
Cross section area (sqft)..= 0.59
Byasusiile saddug, vl = 0.27
o SR R R IR D DR S = 8.49
FIOUNe BUMET . L e = 2.87

g---‘f S s ‘-»,wmm.am'g

TR é
d | )

o) t ; { ivVEe: é

b AP |

| JUL 301997 |

T P e—— — 3\

UtaH Division O AND MINING |




Tatle of run: UD-2 (10/6)

RalwaNe TOF .. s

Triangle
FlOow aepkh (f8) . . in. .8
Pivsr S1de slope. ... . . .00
Seécond S8ide mlope..........
Slope of diversion.........
Lo B O C I
GRS g e s

Cross section area (sqft)..
Bvdruslic radius. . . ... . 5.
o AR R s G AR e

Froude'nuhber. «4 . . oo L iy

Depth Normal

0.1250

0.035

0..05

‘m : a
¥ ey
i f‘[ | :{
EFFE( "TIVI g
i R g
By
[ JUL 3¢ 100> WNE |
| !
R— L R 13
{ : |
UTtan Dy i
Z TAH Dy I ( T 3 ;
P




Tetle of run: UD-2 (100/6)

B T e L e TRl = Depth Normal
Triangle
PAOW BRpEN tER) L el U = 0.26
Pigst Bid6 #1008, ... 00 = 1.0 ey
s R R E
Second Side slope.......... = 1.0 IC O L) g
Slope of diversion......... = 0.1250 —— a5 E5?
Lo aubast 1 1188)
T S O R = 0.035 % E JUL 3 0 1997 A |
| A i
Bl deiaie de e et IR R = 0321 3 i E
: | i Di A\ND MINING  §
Cross section area (sqft)..= 0.0%7 o |
1 P ———
Pyivunlie radive ... L0 = 0.09 R A
R s SRR i D B = 3408
FEOUGE DUBDer . . .. .. L5 v = 1478




Title of:run: DITCH RD-1

R et TR L BRI SR S

Triangle
FLOM SRPER [BE) .. sy = B.52
Pirgt Bide - nlope. ... ... ... = 1.8
Second Side slope.......... = 148
Slope of diversion........ . = 0.1010
Lo T T R R e B Ek = 0.035
ERS T e s el e e = 1.94
Cross section area (sqgft)..= 0.40
Bydryslic radium. . . .00 .0 = 8.21
DR e R e e = 4 .85

FEoude NHmbad - o o s e o = 185

Depth Normal

,
B =
o




CRANDALL CANYON MINE 04:97
SEDIMENTATION AND DRAINAGE CONTROL PLAN

i

i i b

| | JUL 301007 AN

| |
UtaH | oN O1 \ \D MINING |

CULVERT FLOW CALCULATIONS




Circular Channel Analysis & Design
. Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: GENWAL CULVERT
Comment : CRANDALL - MAIN CANYON (100/6)
Solve For Full Flow Diameter

Given Input Data:

cpe. -t MR TE S 00800, £fE/EE § ]
Marinang's 8...: .. 0.020 P By |
DiBgRNTae. . ... ., 222719 efs ; ( ?
i 1 f ‘
Computed Results: > i 4 : 5 ‘
pFull Flow Diameter..... 3.5 £t f | JUL 301997 CA/WE?
Full Flow Depeh. .. .. ... ol ﬁ fooc et e ;
Velooihw o, . i e 20.14 fps ! T ; i
Flow Baee..... .. .. 1106 sf ] ki Mining |
Critical Depth. .. 3T00FE : ; ;
Critical. 8laope. ... 00780 LL/ L0 Rttt o
Parcents Buld .. L 100.00 %
Mall Capscivy. .. .. 222.79 cfs
MR 94D . .. . sl 239,66 cfs
. Froude Number..... FULL

Open Channel Flow Module, Version 3.43 {c)-1993
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Circular Channel Analysis & Design
. Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: GENWAL CULVERTS

BEERE IV
S 1V

S e

Comment : CULVERT UD-1 (100/6)

Solve For Full Flow Diameter

Given Input Data: ] L i
Slopei. .t Sl 0.2333 Ft/ft ;
Mapning's B, ..., 0 024 f T IR, WOAS AARD I g
Discharge. /.. ¢, BBl iR e |

Computed Results:

Full Flow Diameter..... 0835 E0

Fulls Bhow BDepth .o ik, 083 ft
VaLOgIby L 12458 T8
Flow Bxrea. . i i & o, 0.54 st
crititaliDepth. . . 0783 Lt
Critical Siope ... 0.2206 Et/fE
Peraatit, Furliale o (0 100.00 %
Fuld Capacivy... .. 6.81 ¢cis
QMAXE @, 94D . Ui sy 7.333cts

. Froude Number..... FULL

Open Channel Flow Module, Version 3.43 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Circular Channel Analysis & Design
. Solved with Manning's Equation

Open Channel - Uniform flow

preida .

Worksheet Name: GENWAL CULVERT T D e v el ke

Comment: CULVERT UD-1
Solve For Full Flow Diameter

Given Input Data:

————.

SIobe L 0.2333 £t} £¥ran Division O, Gas AND MINING
Manning's n....... GuBRlr R e
DigcNargn . ... 20l 181 -cfs A
Computed Results:

Full Flow Diameter..... Qpdlsion e

Pull Flow Depth. . ... .. QurE2a Et
Veshocatar i e 916 fps
Flow Aves.. ... .. Ou2le st
Criticsl Deoth. . .. @51 Tt
Gritical Slope.. 0. Q2186 Lt/LE
Bercent kgl il o ] 100.00 %
Full Capacity. ... 15891 cfe
OQUIDXS '@ 94D o weine 2505 ¢cts

' Froude Number..... FULL

Open Channel Flow Module, Version 3.43 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Circular Channel Analysis & Design
' Solved with Manning's Equation

Open Channel - Uniform flow

T

.
i
H

Worksheet Name: GENWAL CULVERT INCQOR ED |

Comment : CULVERT UD-3 | e \PL
; ;é < ) (, o 7
Solve For Full Flow Diameter ! | JUL 3 0 1007 L //5
| ¢ i
Given Input Data: ! . [
BP0 LT 0.1196 ﬁtﬁf&wi. b MbinG.
Massing ' & 0. s, o goon . i
RDleChurae. ... 000 0 .23 Cf S —r————— |
Computed Results:
Full Flow Diameter..... Q26 it
FULY Flow Depth. .. .. .. 0526 Lt
NQISBILY | oo 4.20 fps
Flow Brem. . ... .. 0405 st
Critical Depth. ... D49 £t
Critical Slopm. ... 0::1047 fE/ Tk
Paercentalull, oo b 10000 %
Full Capacity, .. Ui83 rfa
OMAX @ 94D . o er 025 cfs
' Froude Number..... FULL

Open Channel Flow Module, Version 3.43 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow re———— s =

Worksheet Name: GENWAL CULVERT ijfffkiﬁﬂbww; 2
@ = |

Comment : CULVERT C-1 (10/6) : §JUL 3 0 1007 CQ/Uﬁ7$

Solve For Full Flow Diameter | !

Given Input Data: §  Urtan Division O As AND MINING
SIome. . .otk 04367 Feitt ) i
Manning's n.. . .. 0.020 T i O
Rigeharye. . i Qi3 ials

Computed Results:

Full Flow Diameter..... Q40 ' ft

Fulg riow Depth. il 041 £t
NBRIGOLEN . o Gl 5855 fos
Blow Afdar . o i Q713 b
Critical Depth.. . : Q4B tt
Critical Slope.. . 0. 1038 fe/ik
Perdent’ Full s 100.00 %
Full Cepacitw. .. .. 0.73 I8
QMAXe @ 94D - ..ol . 0. 79 cts

‘ Froude Number..... FULL

Open Channel Flow Module, Version 3.43 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Circular Channel Analysis & Design

. Solved with Manning's Equation
Cpen Channel: - Uniform [oouem. i
EFFECTIVt f
Worksheet Name: GENWAL CULVERT it o e |
! IN B |
Comment : CULVERT C-1 (10/24) i LUl 3 0mer | b e
\ i
Solve For Full Flow Diameter S L SR R Tt %
Given Input Data: i e ot s e o ?
Slepe. -t s el 0.1167 ft/ft
Mannioo's n. ..o, 0.::020
Bigcharge. ... -4 2.18 ¢cfe

Computed Results:

Full Flow Diameter..... QuiB2uEE

Full Flow D8pth. .. ..... 0. 621k
NS LGOI ey ool 8 7:30 fps
FElow ‘Akea. ... . 0.30 st
Critical Depghy. ... 060 £
Critical Slope.... 0.31043 fE/fE
Percant Bull | .o 10000 %
Pusl-Capicity. ... 2. 18 ofs
OMAX @, 94D 1.\ 2.350af8

' Froude Number..... FULL

Open Channel Flow Module, Version 3.43 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform f1low; e : 3
y e

Worksheet Name: GENWAL CULVERT __EFFECTIVE
Comment : CULVERT C-3 (10/6)

Solve For Full Flow Diameter

Given Input Data:

SLORe oL
Mopoming ‘s n. ...
RDiescharge... ...

Computed Results:

Full Flow Diameter..
Full Flow Depth.....
Velpoity ., ...
Flow Area......
Lritical Depth....
Critical Slope..«.
Percemt WUl 'l .
Full Capacity. .
OMBX @..94D . ...,

. o e

o« s e
..

s .

£ FULL

[ JUL 801007l
|

g UTas Divite s 0y,
N O1, Gas Anp M

.0800 ft/ift

R —

; O 2 O S SR — e v g e — Sl TR
sl e fe

[—
p=
o
/ |
B S

E
g
|

.

E

-

0.

28 Rt

§eo2i B

L1530 tbs

Q6 gf

126 FE
0692 Fr/Et
S0 %

121 efs

uZas o f o

BO GO0 0IWO0

Open Channel Flow Module, Version 3.43 (c) 1991

Haestad Methods, Inc.

* 37 Brookside Rd * Waterbury, Ct 06708




Circular Channel Analysis & Design
. Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: GENWAL CULVERT

Camment:. GULVERT € -3, 1.0 /24)

A A AT LA~
—
e

Solve For Full Flow Diameter ;

Given Input Data: §
.0800 fr/ft

o e o AR S SO i 0 L b Mining
Banping '& Do o Qi02:0 1+ oy
Pimdherae . ..., 0L88  of Auiici . —
Computed Results:

Full Flow Diameter..... 0.46 ft

Fold PIow Depth.. . ... Qa6 LG
VeIoeivy. i 5.01 fps
Flow Rxes. ... ..... 0517wt
Critical ‘Bepth. ... 0.44 ft
Critical Slope. ... 0,0693 Lt/ ft
Pepcent Fuldie: = 100.00 %
Full Capacity. . o BL88 et
GMAX @, 94D . 7 . Q9d gofs

' Froude Number..... FULL

Open Channel Flow Module, Version 3.43 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

e T O - A

; - |
Worksheet Name: GENWAL CULVERT ? ITNCO)] : LD § |
" EFFECTIVE |
Comment: CULVERT €-4 (10/6) rmj#7 S L b
« |
Solve For Full Flow Diameter i EJUL 3 0 1997 (=
Given Input Data: : s R E
Sleme .. o U807 FELER i e ]
Manning s 0.0 D00 e, T
Digcharge. ... u. .. T 0O R i
Computed Results:
Full Flow Diameter..... G, 60 IL |
Fuld Flow Bapth. ... ... 0.60 £t |
NOLOORrY ... i 10.54 fps
Flow Area. .......: 0.29 sf
Critical Depch.... Uie0 It
Critical Blope. ... D.2366 £Erite
Pepcent Full, ... 100.00 %
Foll QCapacity. ... 3.0 ctu
OMAX @ 94D . o e 324 .cfs
. Froude Number..... FULL

Open Channel Flow Module, Version 3.43 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

]
‘




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flQW.s E
| Ty |
Worksheet Name: GENWAL CULVERT | ERTECLIVE: -
A’mm» i1 B
% | /AT \/ -
i 4 g £ gt - /) Beg
Comment : CULVERT C-4 (10/24) § b JUL 301997 28\~
Solve For Full Flow Diameter % iﬂwwWU“WWWM“MJ !
} |
Given Input Data: % UtaH Division O, Gas AND MINING |
DO e 0.2507 ERfte e
Manging's.n.. ... 0020 R S R :
Dhasthardge ... .u s 6.79 g
Computed Results:
Full Flow Diameter..... 0.82 Lt
Pull Flow Depth......., g.82 It
b ool A AGEEEURE L ie 12.91 fps
Filow Area. ... .04 0.83 st
Craticat Depth ... Q282 9Lt
Grirical Blope.. .. G 2370 FritE
Percent Budil s i, 100.00 %
FRll Capgcity. . .. 6.79 efs
QMAX @9 Ay - e 7:30 cfs
' Froude Number..... FULL

Open Channel Flow Module, Version 3.43 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Circular Channel Analysis & Design
Solved with Manning's Equation

‘ ; Open Channel - Uniform f lOfNN s "
| |
| EEET

Worksheet Name: GENWAL CULVERT ; e . u g
| §
Comment : CULVERT C-5 (10/6) { i JUL 3 ¢ 1007 /TWEég
]
Solve For Full Flow Diameter ; el !
Given Input Data: B Ny Ve g
Slope. o0 sl ok 0.5714 ft/dbemmm Sk
Mannineg's n.... 5. .. 0.020 o
Discharae. . .. ... 0430 cis
Computed Results:
Full Flow Diameter..... 0xX4: £
Sull Plow Depth. . .00, Nsle Tt
L 2o e T R o 8.13.Ipn
Flow Bvew. .. .00 Dt af
Critical Depth.... 0. 14-0Ft
Critical - Slope. ... DLB4A83 Fb/TE
Fearoant-Farl oo 100.00 %
Fudl Chpaeivsc 0:10 cfs
QUAX - @.94D ... .. ... tell ofg
‘ Froude Number..... FULL

Open Channel Flow Module, Version 3.43 (e 1991
Haestad Methods, Inc. * 37 Brookside R4 * Waterbury, Ct 06708




Circular Channel Analysis & Design

‘ Solved with Manning's Equation
Open Channel - Uniform flow
‘M.m“_.]. S 4 SR ST T T I R AT R e S T S
Worksheet Name: GENWAL CULVERT i i
Comment : CULVERT C-5 (10/24) A __ EFFECTIVI 5
1 | 7 x
Solve For Full Flow Diameter z % JUL 3 n 1007 L7r\f7;
Given Input Data: i QNNWWWMM,MW.W %
CE e R S L S .S¥14 fr/ArE |
Mgnning's N 0 0 . 020 Urtan Division O1 AS AND MINING  §
Blacharge. . .. 0.5% cts ,,mj
Computed Results:
Full Flow Diameter..... 0.38 %0
Eulil: Bilow: Depthy ¢ oo Qe 28506k
Velocatye, @ m s 9.47 fps
PlowRrea. . .. .iv Q.06 af
CGritreal i Dephhy .. | 028 fE
Critical Slope.... 0.5527 ft/fe
Beraent Fuld .. 100.00 "%
Pull Capacity. . .. ¢899 0%n
OMAX @ 794D | L Labiie .61 .cf8
‘ Froude Number..... FULL

Open Channel Flow Module, Version 3.43 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow
o=
Worksheet Name: GENWAL CULVERT VNI b ioid
EFFECTIVE: i
Comment : CULVERT C-6 (10/6) P T ey
. | JUL 301007 (T 12
Solve For Full Flow Diameter i i 3 ‘ ;
; SRR ST !
Given Input Data: % i
REDDE. . oL G 720 f%/ﬁmnrm 10N O1L, Gas AND MINING §
Mannioe's oo 0.020 i .
Digeliasge v o 0.04 cfs T e o
Computed Results:
Full Flow Diameter..... 0033 £t
Full Flow Depth. . ... gl s G o
Solavivy.. o 3. 31 fpa
Fiow Avea. .. ... .., R.0% et |
Critical Depth... a2 it |
Critical Slope.. .. 03520 Fe /it
Percene Full.. .. .. 100.00 %
FuLl CaSBecity. ... 0.04 cfs
GMAX @.894D . ... ... 0.04 cfs
‘ Froude Number..... FULL

Open Channel Flow Module, Version 3.43 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Circular Channel Analysis & Design
Solved with Manning's Equation

. Open Channel - Uniform ftlmdiv

RSB AT B3

;
EFFECTIVE:
Worksheet Name: GENWAL CULVERT % e

Comment': CULVERT C-7 ' (10/6)

......

e A
|
, R
=
O
<
g e
! 0 .
i o i
{ ~
i
e
—
Fin

}5
Solve For Full Flow Diameter |
g T7
;

Utan Division O y A ND MINING

T T B IR

Given Input Data:

Slopai . . onas 0. 0300 Bl
MENnIaG'® B, sl 0.020
DRochHares. ... L Q32 ¢cL8
Computed Results:

Full Flow Diameter..... Q.39 £¢

Full Flow Deprh, .. .. 0. Q.39 It
Nelawmatyr . o oo 2.71 tps
Plowkrea. .. ..., 0.12: st
critical Depth.. .. (2 e s Bt o
Qritical-Slope... O..0aRL Peite
Parcent Pull . .. 100.00' %
Full Capacity. .. 032 . cfs
WAK @.54D. .. 0.34 cfs

. Froude Number..... FULL

Open Channel Flow Module, Version 3.43 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Circular Channel Analysis & Design
Solved with Manning's Equation

‘ Open Channel - Uniform flow

T 6 VPR g AT

Worksheet Name: GENWAL CULVERT

Comment : CULVERT C-7 (10/24) f _ EFFECTIVE:

e —

! | R i
i i
Solve For Full Flow Diameter | é JUL 30 1007 ,&TWE§1
Given Input Data: .’ e
Blope.. . o .0 o 0.0300 %t/ft &
Mamnivig'e B, ... 0.020 § UtauDn Or ND MiNtva
Disoharae .. /.. U788 cfL % o
Computed Results:
Full Flow Diameter..... e 54t
Fall Flow Depth. ... .. .. 0.54 Lk
Nedooibe, .. a0 3.39 fps
Tlow Afea. .. . 50 @ .23 st
Critical Depth. ... 0.44 ft
Critical Slope.... 0.0305 FE/ft
Peboent Bull e sl LOBI0 0%
Full Cabmeicy. ... 0,78 cfa
OMBXC @ 94D - 0.84 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.43 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

I‘




Circular Channel Analysis & Design
Solved with Manning's Equation

. Open Channel - Uniform flow
! i e — —
I INC«r e
Worksheet Name: GENWAL CULVERT ; Bt 4\ Tirmy |
Comment : CULVERT C-9 (10/6) * | — |
i F N ‘ —
Solve For Full Flow Diameter | } JUL 3 0 1007 ‘fjjﬁ?,
y e ——— )
Given Input Data: J o e T Eoney i
Blape. . i 0.0350 £4/£€ ¥ OVISIoN O, Gguq 4o :
MeMning's noo . 0.020 — P MiNing !
Discharge. ... v @11 okEn BRI o SRR @.j
Computed Results:
Full Flow Diameter..... 0: 251 At
FRll Flow Depth. ... .. . Q.25 ft
NRlocary ..o ul 2.20 fps
Flow Axea. ... ..., 0.05 sf
Critical Depth..'. . 210 g o
Critical Slase . .. .93 Te/in
Fercent Puld .. .00 LO0 00 %
Full Capadary. i D.1d ¢S
PMAX (@ 94D . il 2cfe
. Froude Number..... FULL

Open Channel Flow Module, Version 3.43 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Circular Channel Analysis & Design
Solved with Manning's Equation

’ Open Channel - Uniform flow
T RS i |
Worksheet Name: GENWAL CULVERT g HANRURA N bt o sush
] a HFHeCLIVE L %
Comment : CULVERT C-9 (10/24) | r ,/4’1%:
i JUL 3 n 1907 i
Solve For Full Flow Diameter : ! i
| S i !
Given Input Data: ! {
Sispe. . 0.0350 ?ftf/ﬁ«tf"w oN OrL, Gas AND MINING E
Manwisig s ni.. .00 0020 3 Sha
Dipglarae .. .. ..., G 20 ¢ . o ;
Computed Results:
Full Flow Diameter..... G342 2t
Full Flow Depth.... ..., 0.32 %%
bk el o, D R 2.56 fon
Flow Mxes .. ...... 0.08 sf
Critical Depth.. i, Q25 tt
Critivel Slope... 00360 fo/Le
Eereemt Bulde - oo 100.00 %
Fell Capscity. .. .0 .cfa
OQMAN @e3d4D. . 022 cfs
‘ Froude Number..... FULL

Open Channel Flow Module, Version 3.43 (c) 1991
Haestad Methods, Inc. * 37 Brookside R4 * Waterbury, Ct 06708




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: GENWAL CULVERT [o— &l
i 1L
Comment : CULVERT C-11 (10/6) % Y R TV i
L) A B B
— :
Solve For Full Flow Diameter i i ; [z
! I JUL 301907 W=
Given Input Data: ¢ ! | i
Bloew . ..o o 0.0350 fgt LEE . el %
Manning's o.oia 0.020 1 s s ANpMmNING |
Daschayge: . ..... .. 185 cfs? " 1% |
Computed Results: =
Full: Flow Diameter. . ... QLGB 2fE
Full Plow BDepth. . .. . .., 0.68 ft
i 8 Vol G T A 4.27 fps
Fliow Rxes .. ... ... 0:36:sf
Critical Depth.... 0z 58% £t
Critical Slope.. .. D<0328 ft/fx
reroent Full ... ‘o 100.00 %
Full Capagibvy. . ., 1.385 cfa
OMBX 2@ 94D ot ok 1,67 ¢f8
' Froude Number..... FULL

Open Channel Flow Module, Version 3.43 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform fl

Worksheet Name: GENWAL CULVERT
Comment : CULVERT C-11 (10/24)
Solve For Full Flow Diameter

Given Input Data:

SO o 0
Marmsng's n.o 0 0.020
PDESchatge .. . .y, . 3B chg
Computed Results:

Full Flow Diameter..... 9 B K o

Full Plow Depth. ... .. CEUS S A
Velolsby, o v 5.26 fps
Flow Afea . ... 0000 6 8Y 5t
Qritical Depth.. .. U8l fr
Critienl Slode . 0. 8319 fr/fte
Peroent Full. ... 100.00 %
Full Capatity. ... 3.58 ¢itn
SMRE @.94D ., ... . 3:851afs
Froude Number..... FULL

Open Channel Flow Module, Version 3.43
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Circular Channel Analysis & Design
. Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: GENWAL CULVERTS
Comment : CULVERT C-4 (10/6)
Solve -For Full Flow Diameter

Given Input Data:

R e ot R GLR507 fr/ft
Manning's n. /i .ol 05020
Pageharges., Lol 089 efs

Computed Results:

Full Flow Diameter..... 028 £t

Pull Plow Depth: . ... .. 028 Lt
Velotity. .. 0.5 6582 fpas
Elow Arca. . .0k 0.06 sf
Critical ‘Depth.. .y Q428 Ft
Gritital Slope .. 0.2329 fejtt
Pereent -Rull . & 3. F00.,00 &
Full Capaeity: ., 0::39 efs
OMBX. @ Q4D 050 i 242 cks

. Froude Number..... FULL

Open Channel Flow Module, Version 3.43 (¢

Haestad Methods, Inc. * 37 Brookside Rd 1.N%§%:%jﬁ%ﬂ?@ﬁ QﬁVﬁé?H: 1

EFFECTIVE: _ |

DEC 29198

?w_._ e —-“
58

Utak Division O, Gas AND MINING
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Circular Channel Analysis & Design
Solved with Manning's Equation

. Open Channel - Uniform flow

Worksheet Name: GENWAL CULVERTS
Comment : CULVERT C-4 (10/24)
Solve For Full Flow Diameter

Given Input Data:

Bione: . 02507 fr/fe
Manning's o o. ... 0::020
Bisehargen . i . . 0.83 cks

Computed Results:

Full Flow Diameter..... Q8% it

Yull Flow Depeh. ... ... . @237 fit
Neloclitye s wir, o 764 tpg
RElowsAxea .’ ... 2. Grll ‘st
Gritical Depth.... 037 Ik
Lrikieal Sitpe . | 0.2344 ft/ft
Baroent Fuldli. Jo- 5 100.00 %
Full Capacity ... = D838 et
OMAX. @, 94D . ol .89 cfs

. Froude Number..... FULL

Open Channel Flow Module, Version 3.43 31~ T ¢
Haestad Methods, Inc. * 37 Brookside Rd * Wﬁ@gibg%%ﬁPgQ %%& 5 E)
FFECTIVE:

i

] [
; 3 :
| DEC 2 9139 186

|
|
b

i

UtaH Division O1L, Gas AND MINING

P e———
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Circular Channel Analysis & Design
Solved with Manning's Equation

. Open Channel - Uniform flow

Worksheet Name: GENWAL CULVERTS
Comment : CULVERT C-9 (10/6)
Solve For Full Flow Diameter

Given Input Data:

BapE. o s L D B3S0-FTE/EE
MEnibg s B 0020
PiEchayge . .. 1466 cfg
Computed Results:

Full Flow Diameter..... Q70 CEL

it Flow Depth. .. 0. 70 £t
Velabaty. . s 4.34 fps
FiDoWw BEBA. ..oy 0. 38 st
Critical: Debls. ., Q.60 .ttt
CeiticaliB8lope.... D032 7 S/ EL
Percent eBirld o usa 100:00: %
Fuli“Capacity s . 14664 cks
OMAX. @.94D" . % . 1+79 ¢fs

. Froude Number..... FULL

et cicnitenibiaiie.

P@%@YKLD>

FIVEt 06708 |

. DEC 2 9 199° |ARE
‘ ! {

Uragr Division O1L, GAs AND MINING

Open Channel Flow Module, Version 3.43 (&)
Haestad Methods, Inc. * 37 Brookside Rd *

e —————
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Circular Channel Analysis & Design
Solved with Manning's Equation

‘ Open Channel - Uniform flow

Worksheet Name: GENWAL CULVERTS
Comment : CULVERT C-9 (10/24)
Solve For Full Flow Diameter

Given Input Data:

22 10T L 040350 ft/ft
Meaminogts n. . .0 0.020
Digcharpe . .., 3.8
Computed Results:
Full Plow Diameter. ... . Q.95 F ¢
Pull Flow Depth. ... ... . Bl ol e
Yelooulew . o0 L 533 fps
Plow Hxea o, . =i 07 %4 - 3E
Critical . Depth. ., . Q.83 ft
Critical Slope. ... 0. 0318 gttt
PereasrE il oo b 100:00 %
Pull Capacity.. o, 3.78 cfis
: QMAX @ 94B v '. . o 407 efs
. Froude Number..... FULL

s

Open Channel Flow Module, Version 3.43 [(c)IN&: i)ﬁﬁp /K7P7£E>
Haestad Methods, Inc. * 37 Brookside Rd] * Waterbq$p@T
A ,

DEC 2 9 19¢ | E

S

g—n»—-ﬁ_ i

s

UM,HH SION J‘L,\_A’x AND MINING

N

e
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Circular Channel Analysis & Design
. Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: GENWAL CULVERTS
Comment : CULVERT C-12 (10/6)
Solve For Full Flow Diameter

Given Input Data:

il L B Bl S 0.04a50 fr/ft
Mannang's n.o L o 02020
Diseharge. ... .. ; 2:.62 cts
Computed Results:

Full Flow Diameter..... 079 F£t

Pull Flow Depth.. ... 0L 79 +ft
NElORiEY. .. e 5,356 #fps
Frow Rren. ... A 0.49 st
Critical Depth. .. R i
Critdcal Slops.. .. Q0396 ELALE
Percent sFull a2 100:00:%
Full -Capacity: ... 2.62 ofs
QMAX @ D4R e e 2582 ¢fs

. Froude Number..... FULL

i@e&@\\ PO IReASEBTED “

_ EFFECTIVE:

& % 50
| | DEC 29180 (RE |

Haestad Methods, Inc. * 37 Brookside R4 *

Open Channel Flow Module, Version 3.43 g

J

s B i

UTak Division Or, Gas ANp Mining g

e —
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Circular Channel Analysis & Design
Solved with Manning's Equation

. Open Channel - Uniform flow

Worksheet Name: GENWAL CULVERTS
Comment.. CEULEVERT C©-12 . (1@/24)

Solve For Full Flow Diameter

Given Input Data:

CaT. e TR e R Qe0850 £t/ L
Manpnang'ssn. ... a8, . 0,020
Digchaxyge ... . .5 5496 «cfs
Computed Results:

Full Flow Diameter..... 1208 Ft

Full Floaw Beptly ... . . 1.08 Ft
VeloC Bty i von il 6.56 fps
Piow Rrea. ... ... 0.91 ar
Celtical Depth. . 4 098 £t
Critical Blope.. .. 0.0392 ftyir
Percent Full...... 100.00 %
Full Capecity... .. 5968 cbs
OMAX "@uOADy - .~ o 641 ofs

. Froude Number..... FULL

LNCO \xJP@lm LD

| EFFECTIVE:
Open Channel Flow Module, Version-3.43 |(c) 1

Haestad Methods, Inc. * 37 Brookside v G Waterbur§ %héa 708

| f e

Utagr Drvision O1L, Gas AND MINING

T ——— e e
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Circular Channel Analysis & Design
. Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: GENWAL CULVERTS
Comment : CULVERT C-13 (10/6)
Solve For Full Flow Diameter

Given Input Data:

Bluve. .o 0 s Q.0300. £/t
MannEnc e ned e 28 0::020
Dischagge. . .. ... 262 ¢fs
Computed Results:

Full Flow Diameter..... 0385 ft

Full Flow Depth.. s ... . Qi8BE Bt
Vedroa e s o vad 4.59 fps
Flow Aren, ... . QST 'St
C¥itieal Depth.: . Q.2
Criticei Slope.. .. 0.0288 £t /1%
Bercont Pulils o 100.00 %
Fadl Casacity. . .. Qisgp ofg
OMAX. @« 94D 5 o uin 2082 cty

. Froude Number..... FULL

HRIZYMNTD IDMN \[_\ A 7 B »«\«\‘

INCORPORATEID
Open Channel Flow Module, Version 3.43 (c) 1991 E',FFECTIVE:4_i
Haestad Methods, Inc. * 37 Brookside Rd *EWaterTury, Ct 0670

3

i 1

] | 1
i i
|

Utag Division O1L, Gas AND MINING k

S Sty
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Circular Channel Analysis & Design
Solved with Manning's Equation

. Open Channel - Uniform flow

Worksheet Name: GENWAL CULVERTS
Comment : CULVERT C-13 (10/24)
Solve For Full Flow Diameter

Given Input Data:

e SRS Q. 0300 Fe/Tk
Melning'a noo o @020
Dissharge. ... v 6. 08 cfs
Computed Results:

Pull Flow Diameter....; Toley £

Padl Blow Paptl .- . o i T
g 7 Ca b S G S L 5367 tos
Flow. bhrea. ... . .... 4607 s f
Ceitdical Depth. .. 100 1kt
LCritical Slesd. . . i 0279 FELEE
Peneent. FPUl lal s . 100400 %
Fukd Capacity . oy, 6.08 cfs
OMAX S@L 94D o oo Gi:5de ofg

. Froude Number..... FULL

N \\ D) ('\'7
Open Channel Flow Module, Version 3.43 (& li%@lﬁm ]P Tﬁf\q %Hw
Haestad Methods, Inc. * 37 Brookside R4 ! Wate&é&%?ﬁcwnmﬁ6708

@ . | DEC 2919ec PRE |
| |
s ; f

' B R

UTAH Division O1L, Gas AND MINING




Circular Channel Analysis & Design
. Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: GENWAL CULVERTS
Comment : CULVERT C-14 (10/6)
Solve For Full Flow Diameter

Given Input Data:

SIspey. o 0.0100 ft/ft
Maping'd 0. L 00 0.020
Distharde. ... .. ... Ol Gfs
Computed Results:

Full Flow Diameter..... ol 28 4

Pull Flow Depth... ...+, wB2) T
Veloemty .o ool o 1. 38 fps
Fiow Area. ... .... 008" st
Critiecal Depth. ... 19 gt
Criticel Slcbe ... 0. 0233 g /ir
HeEceliE MRl I o0 100.00: %
Full Capagity.. ... 011 cfg
OMAX. @ 94T .. ., .. ik 2 o

. Froude Number..... FULL

D A RIS
RATED |

L TR DM
Open Channel Flow Module, Version 3.43 (%ﬁﬂﬁﬂngdP&)
Haestad Methods, Inc. * 37 Brookside * WngfEﬁE@Tﬂ@t 06708

e I
|

]
! ! e
. | | DEC 29100 FIRE

i @

Utar Division O1, GAs AND MINING

e ————

e s e




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: GENWAL CULVERTS
Comment: CULVERT C-14 (10/24)
Solve For Full Flow Diameter

Given Input Data:

BROPR .. .o 0:0X00 fu/fE
Mamning's n..... .3 0.020
Blechayee .. ...+ .. 020 cots
Computed Results:

Full Flow Diameter..... 0 A0 BE

PRl Flow Bepth. .o ..:.¢ .40 £k
Welaocitw: . | 0. .a. . 1.60=fba
Flow Area.,......: 0% 13- "gf
Critical Depth,: . . 0424 .ft
Critical Slope. ¢, . 00320 ft/kL
Peroerntapidl ] o g o 100400 %
Full Capaciry. . .. 0420 cts
QMAX: @+:94Die 10 - b .22 crs
Froude Number..... FULL

Open Channel Flow Module, Version 3.43
Haestad Methods, Inc. * 37 Brookside Rd

IS QORP
W fer
b
I Ep 2
; DEC 2
f»\}vff !r\v\‘

<u RATIE
b\g

? AG-=
9 19¢ M‘i:v

=

» Gas AND MINING

10/98

B ————




10/98
Circular Channel Analysis & Design
. Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: GENWAL CULVERTS
Comment : CULVERT C-15 (10/6)
Solve For Full Flow Diameter

Given Input Data:

Blopgh. .« a2 D 040100 ft/ft
Mannins's . .0 05 020
Digcharge. .. o . 0206 cfs
Computed Results:

Full Flow Diameter..... Q.25 ft

Full/ Flow Deprh. . .00« O.85 £
i EaTen Cagd SRR R T 1:18 fp=
Plow - Aten. ... . o 0 J05uak
Critical Depeh. . . P15 Skt
Celitical Slope ., . 0iaRes fr/ ft
Pereent w0 10000 %
Fall Capacity. | . QiL06cfs
OMAX ‘@5 94D .l i 0.06 ckts

. Froude Number..... FULL

Open Channel Flow Module, Version '3.43
Haestad Methods, Inc. * 37 Brookside Rd

ugw@%mm%m

FCTIVE:
| r ]
| i ‘) N
H | ¢ . N i =
‘ ; | DEC 29198 |41&F
i | H
Utar Division O1L, Gas AND MINING

L ——————
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Circular Channel Analysis & Design
Solved with Manning's Equation

. Open Channel - Uniform flow

Worksheet Name: GENWAL CULVERTS
Comment : CULVERT C-15 (10:/24)
Solve For Full Flow Diameter

Given Input Data:

P e a  Sl 0L 0100 £t/
MabaiNgte N, Ll 05020
Disehayas . .. .. 0Ll Chs
Computed Results:

Full Flow Diameter..... 032 b

#ull Flow Depth, o @ - 0B 2ir b
Velbelby. . i2iei. L:384fpg
Flow Axea ... 0o 8 0208 sf
Critical Depthi..: B 19 bt
Critical Siopd. .- 00283 £L/1L
Pedeent Pull. .. 1005 000%
Full Cabacity. ... . O« et
OMAX Hg<94p .0 i 0.2 ecihs

. Froude Number..... FULL

INCORPORATE
Open Channel Flow Module, Version 3q43”¢b%“y;Siﬁ&JﬁxfxsaﬂgE)
Haestad Methods, Inc. * 37 Brookside Rd *ﬁ@&@rﬂ:ﬁu&lyb;g_g‘ 06708

r Laco 3
. | DEC 2910 O35 |
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Circular Channel Analysis & Design
Solved with Manning's Equation

' Open Channel - Uniform flow

Worksheet Name: GENWAL CULVERTS
Comment : CULVERT C-16 (10/6)
Solve For Full Flow Diameter

Given Input Data:

SiUEln. e . 2500 S/ E0
Manning's no.. ..o 0.:020
iacharte . 00 2uER ofg
Computed Results:

Full Flow Diameter..... D5 Tl

Pull Plow:Depth.: . . . Q.57 £
VeIoCay. ..o 10«17 Eps
Flow Area.. ... . & 0 226st
Critical Depth.; 057 't
Critieal Sleope . .. 0L2357 v/t
Percent Fuld e 100.00 %
Full Capacisy. .. . 2962- cfs
Rl B.BAD . . 2,82 cfs

. Froude Number..... FULL

OR L ORATED
FFFFLTTVE

DEC 291 998 ; ?Bt

bio |

Tynh/v W O1L, GAs AND MINING

Open Channel Flow Module, Version 3.43 (c) 199
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, -Gt 06708
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Circular Channel Analysis & Design
Solved with Manning's Equation

. Open Channel - Uniform flow

Worksheet Name: GENWAL CULVERTS
Comment: CULVERT C-16 (1:0/.22)
Solve For Full Flow Diameter

Given Input Data:

o ¥ T S e e e ey 0. 2500 it /€t
MBuning's nii . ooan 0.020
Discharge. .. . ... 6.080ets
Computed Results:

Full Flow Diameter..... G299 £t

Full Plow Depth. .o, <. .. 0129 BE
Neloeity. | e o L2155 fpE
Filow - Ax@a ... ..i .. 0.48 sf
Critical - DEpth. . . Qs' 78
Critiecal Slope: ;.. Q. 2370 . .foife
Perngent Falila . o 100.00 %
Fall Capacits . . .. 6:.08 cfs
OMAX @ QARG i 6354 cfg

. Froude Number..... FULL

R ATRI
’ i

et/ 0 /A
EFFECTIVE:
] S

UTaH Division Or, Gas AND MINING
Open Channel Flow Module, Version 3.43 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




10/98
Circular Channel Analysis & Design
‘ Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: GENWAL CULVERTS
Comment : CULVERT C-17 (10/6)
Solve For Full Flow Diameter

Given Input Data:

SIOPa. . Live o 0.2000 fe/ft
Mangong's n.. e 0.020
Rigeharge. i, .. i 2.620¢cfs

Computed Results:

Full Flow Diameter. i .- Q.60 ft

Pulkl Flow Depth..u.. ... 0607 £t
Nplosatw. .00 Q35 fps
Blow . Areal. o 7~ 0128 of
Cr¥tical Depth.... 0.69 5t
Critical Slopa. . .. 0.1861 FL7/LE
Pereenge Pl e o 100 .00 %
ENil Capacity . ... %62 cfs
OMAX @ 94D », v o, 282 afe

. Froude Number..... FULL

}
]
I
¥

Open Channel Flow Module, Version 3.43 (c)UP§&vision Ow, Gas Axo Ming
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




10/98

Circular Channel Analysis & Design
Solved with Manning's Equation

' Open Channel - Uniform flow

Worksheet Name: GENWAL CULVERTS
Comment : CULVERT C-17 (0 /2u)
Solve For Full Flow Diameter

Given Input Data:

Slopeus. (i "o s 02000 fEY BE
Manning's niee. . o 02020
RDischarge. .. ...5. 6.08 cfs
Computed Results:

Full Flow Diameter..... Qo808 £

Full Blow Depth. .. .3 Os 812 £t
Velocitye, o oo 840 fps
Blow.-Area. ... .., 0453 gf
Critical Depth.. .. 0L.81+ it
Critical ‘Slope. .. Q. 1874 fr/ft
Peraemt sl -t o 100800 %
Fuls Cobacity. . 6:08 cfs
QUMIRX @ . 9B . .~ .. 6,54 Cfs

. Froude Number..... FULL

M{‘\Jﬁi@‘\a JE’(u‘ta U[“FD

EFFFCTIVE.
DEC 29 ':sﬂﬂ%
L i

UrtaH Division O1, Gas AND MINING

TS ——————

Open Channel Flow Module, Version 3.43 (c¥=1991
Haestad Methods, Inc. * 37 Brookside R4 * Waterbury, Ct 06708




CRANDALL CANYON MINE

0497
SEDIMENTATION AND DRAINAGE CONTROL PLAN
‘ smw ~a¢%w“ff”"‘*~"“”“ 8 o {
8 ,7,”’ —
i & cadni WARGUL
| JUL 301997 [
¥
: | NING E’
: ]

WATERSHED RUNOFF CALCULATIONS




Broject ‘Titile = CRANDALL - MAIN - UNDISTURBED (100/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
. Structure type: Null

-- Watershed data for watershed s f

il AT
s
O PWTRa TiAE

Curve number = 69.0 \ 17 (4

Area = 3480.0 acres | JUL 30 1c0Q? [ﬂ\?};
Hydraulic length = 16500.00 Feet ! {
Elevation change =+ 290010 feet | é TR O b
Concentration time % 1.09 hours : ST ;
Concentration time type = SCS Upland Curves| Utan Division i e %
Unit hydrograph type = Forested S R

moeTotgl Areq = 3480.0 acres

== Stomm data
Total precipitation
Storm type
Peak Discharge

2.4 inches
SCS 6 hour design storm
222,090 cfs

Discharge volume =01 0808 iacre fE




ProjectiTitle = WSUD-1 (UNDISTURBED 10/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1
Curve number = 69.0 e
Area 84 .9 acres 3
Hydraulic length 3100.00 Feet !
Elevation change 1660.0 feet. j

-

Il

oo .

R s ]

Concentration time = 0.47 hours
Concentration time type SCS Upland Curv
Unit hydrograph type Forested

JUL 301007 IRZ|

b

']

v

!
r
£
i
;

=i ToEal Area 84 .9 acres

UTAH D)

R L —
e

~—iStorm data

Total precipitation = 1.5 inches e —
Storm type = SCS 6 hour design storm

Peak Discharge = 1.9 cfg

Discharge volume = 058 acre ft




Project Title =
WATERSHED HYDROGRAPH
Enflow!into 'gsEructure & .1

SEructure type:

Watershed data for watershed # 1

Curve number

Area

Hydraulic length
Elevation change
Concentration time

Concentration time type

Unit hydrograph type
Total Area

Storm data

Total precipitation
Storm type

Peak Discharge
Discharge volume

WSUD-1 (UNDISTURBED 25/6)

Null

= 690
84 .9 acres
3100.00 Feet
1660.0 feet.
— 04 shours

Forested

SCS Upland Curvedg UrasDivision O

TR Y

84 .9 acres

1.9 inches
SCS 6 hour design storm
4. 68 icfg
1:29 acre - ft




Project Title = WSUD-1 (UNDISTURBED 100/6)
WATERSHED HYDROGRAPH
iAaflow . into structure § 1
. Structure type: Null e : : T

-- Watershed data for watershed # 1

§
R R

H )

Curve number = 69.0 | %JUL 3 () 1007 ‘/’WEE;
Area = 84.9 acres i ! i
Hydraulic length = 3100.00 Feet Rl
Elevation change «: 1660.0 feet. P : i
Concentration time = 0.47 hours | A Division O, Gas Ao MininG |
Concentration time type = SCS Upland Curves e 1 ATCMADRRI R
Unit hydrograph type = Forested

-- Total Area 84 .9 acres

—= "Stermidata
Total precipitation 2.4 inches
Storm type SCS 6 hour design storm
Peak Discharge = Gi 8k iafs
Discharge volume = 2.66 decre ft




Project Title = WSUD-1

WATERSHED HYDROGRAPH

IRt low linto sEructure # 1

. Structure type:

Null

-- Watershed data for watershed # 1

Curve number

Area

Hydraulic length
Elevation change
Concentration time
Concentration time type
Unit hydrograph type

-- Total Area

-= ' 8torm data
Total precipitation
Storm type
Peak Discharge
Discharge volume

= 69.0
84 .9 acres
3100.00 Feet
1660.0 feet.
0.47 hours

= SCS Upland Cur Ve s mmmmmmres——————

= Forested

84 .9 acres

2.5 inches
SCS: Type 2 'storm,

804 cfs

2.98 acre ft

T —

T S

(UNDISTURBED 10/24)

ek S T I — T

EFFECTIVE:
CTIVE

—

e —

24 hour sEorm

o v e

JUL 801007 )15

TSR,




Project Title = WSUD-2 (UNDISTURBED 10/6)
WATERSHED HYDROGRAPH
Infilowsinte structure ¢ 1
. SEructure ‘type: Null

reaom,

-- Watershed data for watershed # 1
Curve number £ 69.0
Area = 1.4 acres
Hydraulic length 2200 00 Peet
Elevation change 2500 feat.
Concentration time = 004 Hours
Concentration time type SCS Upland Curve
Unit hydrograph type Forested

L7 S ——
>

1.4 acres

- - Total Area

-- Storm data
Total precipitation
Storm type SCS 6 hour design storm
Peak Discharge 0.04 cfs
Discharge volume = 0.01 acre ft

1.5 inches

RN 2 TS

G




Project Title = WSUD-2 (UNDISTURBED 25/6)

WATERSHED HYDROGRAPH & :
I n f l ow i nt o t ruc t. ure # 1 9 'v ""’}x’,:ﬁ.ft:.}:ﬁ:f."ﬁ"tx".h'.«“‘-‘.‘!é":vﬂé’,'Tmr&ﬁ)m‘a‘*..‘..q.fIMW&‘?{\‘«\;«-‘,. ..g.g-_.-mt,i
‘ Structure type: Null ‘

B —
R SR

JUL 301000 AT

T A

-- Watershed data for watershed # 1

Curve number = 69.0 i
Area 1.4, 'agres ; e —— — :
Hydraulic length = 320.00 Feet Foae i
Elevation change = 250.0 feet. fr INING |
Concentration time = 0.04 hours SRRt s S ﬁ
Concentration time type = SCS Upland Curves T
Unit hydrograph type = Forested

-- Total Area = 1.4 acres

-- Storm data
Total precipitation
Stoxrm ‘type
Peak Discharge
Discharge volume

1.9 inches

SCS 6 hour design storm
gL 08 ofs
0.02 acre ft




Project Title =
WATERSHED HYDROGRAPH
Inblow into stricture &

Structure type:

Watershed data for watershed # 1

Curve number

Area

Hydraulic length
Elevation change
Concentration time

Concentration time type

Unit hydrograph type
Total Area

Storm data

Total precipitation
Storm type

Peak Discharge
Discharge volume

WSUD-2 (UNDISTURBED 100/6)

5S¢

il

Null e

s

A ST 7

69.0
1.4 acres
320.00 Feet
250.0 feet.
0.04 hours | Urtanl
SCS Upland Curves_

R T

e -

P ——

PR SRR N

EFEEECTIVE:

s

JUL 301007 AN

Forested

1.4 acres

2.4 inches
S 6 hour design storm
.25 wis

0..04 acxre ftt




Project Title =
WATERSHED HYDROGRAPH
Inflow:into istructure #

Serdcture typee

WSUD-2

3
Null

Watershed data for watershed # 1

Curve number

Area

Hydraulic length
Elevation change
Concentration time

Concentration time type

Unit hydrograph type
Total Area

Storm data

Total precipitation
Storm type

Peak Discharge
Discharge volume

SES " Type 2 'storm,

69.0
1.4 acres
320.00 Feet
250.0 feet.
0.04 hours

SCS pland Curves

Forested

1.4 deres

2.5 inches

QzBdvots
0 05 acre £t

24

(UNDISTURBED 10/24)

et 3 skt St it

§——

2 A M R O

t JUL

[

o LU B s S

hour storm

301007 1N

|




Project Title = WSUD-3 (UNDISTURRED 10/6)
WATERSHED HYDROGRAPH
Infiow into -gtructure # 1

' Structure type: Null
R e " FPRED) VIS B 993 i LU “2
| D |
-- Watershed data for watershed # 1 EEFECTIVE- 7 %
Curve number # 69.0 ‘ r»*” = S :
Area = 8.7 acres i i i
Hydraulic length = 1300.00 Feet | E JUL 3 0 1007 /4—\\2;
Elevation change = 920.0 feet. ; ! _ |
Concentration time = .17 hours R PR T R s i
Concentration time type = SCS Upland Curves Ge 1 : i
Unit hydrograph type = Forested ; Uras Division O, Gas AND MINING i
1 b

= TMotalvArea 8.7 acres

-=UStorm data

Total precipitation = 1.5 inches

Storm type = SCS 6 hour design storm
Peak Discharge = Q28 ats

Discharge volume = 0. 086 acre Et




Project Title = WSUD-3 (UNDISTURBED 25/6)
WATERSHED HYDROGRAPH

3 f l Oow i nto structure # 1 g WS B 0 N e
. Structure type: Null . ;*
. ‘ L IGIL) |
-l"
| |

e

e —

JUL 301007 N2

-- Watershed data for watershed # 1

ey

Curve number = 69...0 : i
Area - 8.7 acres | ,
Hydraulic length = 1300.00 Feet i A |
Elevation change = 920.0 feet. ! UranDn . GAs Avihian .
Concentration time = V.37 hours | B L
Concentration time type = SCS Upland Curveg s ee—— il

Forested

Unit hydrograph type

8.7 acres

-- Total Area

-~ Storm data
Total precipitation 1.9 inches
Storm type SCS 6 hour design storm
Peak Discharge = 0.43 cfs
Discharge volume = 0113 acre ft




Progect Title = WSUD-3 (UNDISTURBED 100/6)
WATERSHED HYDROGRAPH
Inflow into structure # 1
. Structure type: Null

R o —
Y TR s B L T ere——

-- Watershed data for watershed # 1 R ,i

Curve number = £2.0 FEEECTIVE.

Area = 8.7 acres i Pt T i

Hydraulic length = 1300.00 Feet 3 ; - %

Elevation change = 920.0 feet. ] i JUL 30 1007 &T7E%§

Concentration time = 0.17 hours § f | }

Concentration time type = SCS Upland Curves Tl f

Unit hydrograph type = Forested L. Usuitie M ?

i “I1AH VI D MINING |

-- Total Area = 8.7 acres IS mmmmw%mwa%ﬁm%ﬂ%tw,«aj
#=- Storm data

Total precipitation = 2.4 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.890cfs

Discharge volume = 027 decre £t




Project Title =
WATERSHED HYDROGRAPH

ol ow irtor structure
’ Structure type:

- Watershed data for watershed # 1

Curve number

Area

Hydraulic length
Elevation change
Concentration time

Concentration time type

Unit hydrograph type
- Total Area

- Storm data
Total precipitation
Storm type
Peak Discharge
Discharge volume

WSUD-3

a5
Null

e

6.9 .0
gullacres
1300.00 Feet
920.0 feet.
0:17 hours |
SCS Upland Curves
Forested !

s i RN

8.7 acres R

2.5 inches

SCS Type 2 storm, 24

1:388.cft8
@.30 acre ft

(UNDISTURBED 10/24)

e A T P R T PO
» s R P AT R

i

A -
Utan Di 1O )y S AND MININC

SE——————— NS

hour storm

>
Xo)

o)
=
i
W

.
i
:
E
i
¥




Project Title = WSDD-1 (DISTURBED - 10/6)

WATERSHED HYDROGRAPH
ImElew 1HEC struchure '# 21

Structure type: Null
-- Watershed data for watershed # 1 ph v )  Al

Curve number = 90.0 o EFFECT]

Area = 0.1 acres i

Hydraulic length =.:7100.00 Feet i B

\ f JUL 83n1007 A

Elevation change = 40.0 feet. J JUL 301 ;4M}B?

0200 hours :

Concentration time =
Concentration time type = SCS Upland Curves

Unit hydrograph type = Disturbed

B e ———
3
]

B S —
v W

-- Total Area = 0.1 acres

-~ Storm data
Total precipitation
Storm type
Peak Discharge
Discharge volume =

1.5 dinches

SCS 6 hour design storm
0.04 cfs
G201 acrertt




Project /Title

WSDD-1

= (DISTURBED - 25/6)
WATERSHED HYDROGRAPH
Inflowiinto structure #. 1
Structure type: Null

|
i

-- Watershed data for watershed # 1
Curve number 90.0

Area 0.1 acres
Hydraulic length 100.00 Feet

Elevation change 40.0 feet.
Concentration time 0.00 hours

Concentration time type SCS Upland Curve
Unit hydrograph type Disturbed

I
ST R T &

Total Area 0.1 acres

Storm data

Total precipitation
Storm type

Peak Discharge
Discharge volume

1.9 inches

SCS 6 hour design storm
0206 cfs

Qo vacre fE

]

|

AH D1y

R AR Y

A \ND MINING

RS




Project Title = WSDD-1 (DISTURBED -~ 10/24)

WATERSHED HYDROGRAPH
Intlow inte. structire # 1

. Structure type: Null

-- Watershed data for watershed # 1 LN P! IN=AD)
Curve number = 9850 _ EFFECTIVE:
Area - 0.1 acres ' . Qrizgoes:
Hydraullc length = 100.00 Feet I JUL 3 0 1007 (4‘1&93
Elevation change = 40.0 Teey, ; f YUl 90199
Concentration time * 0.00 hours R R
Concentration time type = SCS Upland Curves g
Unit hydrograph type = Disturbed ¥ UTaH Division On G oD M

; I
- Total ‘Area = 0.1 acres e —————————

=~ Stoeorm-data
Total precipitation 2.5 inches
Storm type SCS " Type 2 storm, 24 hour -Btorm
Peak Discharge = G Lo offs
Discharge volume = 0.02 acre ' ft

c—

e —




Project Title = WSDD-1 (RECLAIMED
WATERSHED HYDROGRAPH

Iriflow into structure # I
. Structure type: Null

10/6)

-- Watershed data for watershed # 1
Curve number = 750
Area 0.1 acres
Hydraulic length 120.00 Feet
Elevation change 30.0 feet.
Concentration time = 0..01: Hours
Concentration time type SCS Upland Curve
Unit hydrograph type Disturbed

E

P T3 e i b B L b S SOF | R b 2T L S|

o

e ST

RSESSPT - P ———
-
|
H
§

-- Total Area 0.1 acres UTan Division OrL, GAs AND MINING

Srmamer e

-- Storm data

Total precipitation 1.5 inches

Storm type = SCS 6 hour design storm
Peak Discharge = Qegdscts
Discharge volume = 0.00 acre ft




Project Title = WSDD-1 (RECLAIMED - 25/6)
WATERSHED HYDROGRAPH

Inlow into lstrictire # | &
‘ Structure’ type: Null

R N 1 o s

) i
¥ ' i
E . 5
e ) TRbl| .

Elevation change 30.0 feet.
Concentration time = 0. 01 hours
Concentration time type SCS Upland Curves
Unit hydrograph type Disturbed

-- Watershed data for watershed # 1 PR sl i "““4'§
Curve number = 18 <0 { L e :
Area % 0l .acres i i '
Hydraulic length = 120.00 Feet | § JUL 8 n 1007 éﬁ~]E;;

MINING |

S M L SN S

-- Total Area 0.1 acres

-- Storm data
Total precipitation
Storm  type
Peak Discharge

1.9 inches
SCS 6 hour design storm
0.8 crs

Discharge volume = 0400 denre tt




Project Title =. WSDD~1 (RECLATIMED:-
WATERSHED HYDROGRAPH
Intlow into strictute i ' 1

®

-- Watershed data for watershed # 1

Strugture tLype:

Curve number

Area

Hydraulic length
Elevation change
Concentration time

Concentration time type

Unit hydrograph type
Total Area

Storm data

Total precipitation
Storm type

Peak Discharge
Discharge volume

Null

= 75:0
0.1 acres
120.00 Feet
30.0 feet.
0.0l hours

Disturbed

0.1 acres

2.5 inches
SCS Type 2 storm,

0.04 cfs

Q.01 acre £t

10/24)

R T LI VAT L e e

§

EFFECTIVE:
Sy
&
1

| JUL 3 0 100

e o O ——

BN s

e
ITAH Division O1.. Ga

£
!

(o -

A NI

e

|

MINING

SCS Upland Curves

24 hounh storm

S

B S —.

|




Broject ' Title =
WATERSHED HYDROGRAPH

WSDD-2 (RECLAIMED - 10/6)

[ntlow intorstructure ' # «a

Structure type:

Null

== Watershed data for watexrshed # 1

Curve number

Area

Hydraulic length
Elevation change
Concentration time

Concentration time type

Unit hydrograph type
-- Total Area

w2 TSt Orm data
Total precipitation
Storm type
Peak Discharge
Discharge volume

= 7540 e ——

= 0.2 acres ! :
200.00 Feet

= 50.0 feet.

S0 hours
SCS Upland Curves|
Disturbed b

0.2 acres

17

B

]
!

1.5 dnches I

SCS 6 hour design storm
001 cfs
000 derecft

LUTAH

—
. e S g
R

TSRO TS e

MINING

oy

——

11 %

L




Project Title = WSDD-2 (RECLAIMED - 25/6)
WATERSHED HYDROGRAPH
I Inflow: intoistructure # . 1

Structure type: Null

-- Watershed data for watershed # 1 ;U-*~”«¢  el LBl E
Curve number B 75.0 __ EFFECTIVE: :
Area = 0.2 acres [ ‘ f
Hydraulic length = 200.00 Feet ; | JUL 3 0 1007 éTWE%f
Elevation change = 50.0 feet. 4 ] w8 ‘ i
Concentration time = 0.0 thours L ey E
Concentration time type = SCS Upland Curves ¢
Unit hydrograph type = Disturbed Utan Division O1L, Gas AND MINING f

f

TR £ T PN R v T

-- Total Area

0.2 acres

- Storm data
Total precipitation
Storm type SCS 6 hour design storm
Peak Discharge 0.03 ofs
Discharge volume = 0.00dere £t

1.9 1inches




Project. Title = WSDD-2
WATERSHED HYDROGRAPH

Inflow: into struckture # 2

(RECLAIMED - 10/24)

' Structure type: Null e S ——]
-- Watershed data for watershed # 1 ey i :
Curve number = 75.0 i ! P ‘ﬁT\E}E
Area = 0.2 acres | %JUL 301 |
Hydraulic length = 200.00 Feet ¢§ Pl !
Elevation change = 50.0 feet. | T i
Concentration time = 0.01 hours | .. Dvision O, Gas Ano MG |
Concentration time type = SCS Upland Curyes i
Unit hydrograph type = Disturbed Y o — R ——

-- Total Area

0.2 acres

= Storm data
Total precipitation 2.5 incheg

Storm type SCS Type 2 gtorm, 24 hour sStorm
Peak Discharge = Q0B fcfs

Discharge volume

= 0201 ~acre £t




ProjectiTit e = WSUD-3 (UNDISTURBED - 10/6)
WATERSHED HYDROGRAPH

it low dnbtodstwiicture e L e —————
‘ Structure type: Null } . |
LN LG |
EFFECTIVE: i
zmw‘._ ; 3
-- Watershed data for watershed # 1 i ! - w
Curve number . e L JuL 301007 (A1)
Area = 8.8 acres |
Hydraulic length = 1300.00 Feet - % %
Elevation change = 920.0 feet. | Uran Division Oi. Gas Axpo Minmng |
Concentration time = .17 hours  } !
‘Concentration time type = SCS Upland CurVes— el
Unit hydrograph type = Forested
-- Total Area = 8.8 acres

-- Storm data
Total precipitation
Storm type
Peak Discharge
Discharge volume

1.5 inches
SCS 6 hour design storm
@. 28 cfs
0. 06 acre £t




Project Title = WSUD-3 (UNDISTURBED - 25/6)
WATERSHED HYDROGRAPH

' Infllewsinto. struetire # . 4

S t ru C t, u r e t Yp e : Nu l l S S T I TR o Tt TR ki e ey ““;

)l TED |

. EFFECT] s é

-- Watershed data for watershed # 1 \ i Eaf

Curve number = 69.0 : t JUL 301907 o\ §

Area # 8.8 acres : 00 Ly : i

Hydraulic length = 1300.00 Feet i RN AR G ;

Elevation change = FRQ. D faat: e 4 |

Concentration time = 0.17 hours | Utas Division O1, GAS AND MINING )

Concentration time type = SCS Upland Curves | gl gt R M§
Unit hydrograph type = Forested
-==Total Area - 8.8 acres

-- Storm data
Total precipitation
Stermitype SCS 6 hour design storm
Peak Discharge 0.43 cfs
Discharge volume = @.13wacre £t

1.9 inches

]




Project Title = WSUD-3 (UNDISTURBED - 100/6)
WATERSHED HYDROGRAPH
Inflow 1into structure H# @ 1
' Strlicture type: Null

- AT D D T PSS L
e Rt it R SRR A AT =
5 T A Al AR

R

|
|
-- Watershed data for watershed # 1 S EFFECTIVI
Curve number = 69.0 g e
Area = 8.8 acresg i i aa7 fq/Hf7
Hydraulic length = 1300.00 Feet | ! JUukL 301
Elevation change = 920.0 feet. i B R R {
Concentration time = 0.17 houzrs | e E
Concentration time type = SCS Upland Curveg eas Pvision OIL, GAs AND MINING |
Unit hydrograph type = Forested Tigoii |
-- Total Area = 8.8 acres

-- Storm data
Total precipitation
Storm type SCS 6 hour design storm
Peak Discharge 0.90 cts
Discharge volume = 027 acreift

2.4 inches

I




Project Title = WSUD-3 (UNDISTURBED - 10/24)

WATERSHED HYDROGRAPH
Inelow rnrerstructure «# ]

' Structure type: Null

B S R —

e |

I
EFFECTIVE 5
|

-- Watershed data for watershed # 1

B S

Curve number = 69 .0 P T
Area 8.8 acres ] o % g
Hydraulic length = 1300.00 Feet | JUL 3 0 1007 ( 7[
Elevation change = 920.0 feet, Lo = g
Concentration time e 0.17 hours i |
Concentration time type = SCS Upland Curve§ UTAH Division O AS AND MiNiva i
Unit hydrograph type = Forested '““g
== Total ‘Area = 8.8 acres

== Storm data
Total precipitation
Storm type
Peak Discharge
Discharge volume

2.5 inches

SCS Tvpe: 2 gtorm, 24 Hour storm
1.40 cfs
Q.34 acre £t

[




Project Title = WSDD-3 (UNDISTURBED - 10/6)

WATERSHED HYDROGRAPH T
Intlow inte structurer s 9 i
Structure type: Null

R MR A

It

-- Watershed data for watershed # 1
Curve number = 6§90

JUL 301007 [ANE

e ——

Area = 0.1 acres i ;
Hydraulic length = 80.00 Feet ! UrauD Minee 1
Elevation change = 40.0 feet. § gt
Concentration time = 0.01 hours e

Concentration time type = SCS Upland Curves
Unit hydrograph type Forested

-- Total Area = 0.1 acres

== Storm data
Total precipitation
Storm type SCS 6 hour design storm
Peak Discharge 0..00 ¢fs
Discharge volume = 0uli0acre £t

1.5 inches




Project Title = WSDD-3 (UNDISTURBED - 25/6)
WATERSHED HYDROGRAPH

Iniflow inhto structure. # 1 R o T T A
‘ Structure type: Null

ZaA

&
‘;“r -
- arrmseme——]

A SR T P
po

N %

-- Watershed data for watershed # 1 § JUL 3 n1eey :?
Curve number = 69.0 : ! \ 1
Area - B acTaes 3 s s s oo s masermesmen ;
Hydraulic length = 80.00 Feet bl ol < ke WSS %
Elevation change = 40.0 feet. B b i
Concentration time = 0.01 hours ! e T S e RV

Concentration time type SCS Upland Curves
Unit hydrograph type = Forested

-- Total Area = 0.1 acres

== Storm data
Total precipitation 1.9 inches

Storm type SCS 6 hour design storm
Peak Discharge = i 0lons

Discharge volume = 0.00  acpe £t




BrejectPitle = WSDD-3 (UNDISTURBED - 10/24)
WATERSHED HYDROGRAPH

Thflow into structure & 1

. Structure type: Null e —

Y

EFFECTIVE

-- Watershed data for watershed # 1

S

Curve number = § 9.0 : t JUL 301007 447E%;
Area = Oul acres 1 |

Hydraulic length = 80.00 Feet % e
Elevation change = 40.0 feet. ;

Concentration time ~ Q01 ‘hours ¢ Uran Division O, Gas AND MINING

Concentration time type
Unit hydrograph type

SCS Upland Curves
Forested

N e ™ T O A RN R M 5 S T RS

-- Total Area

0.1 acres

- - .Storm data
Total precipitation
Storm type 8Cs Type 2 gtorm, 24 Hour stdsm
Peak Discharge 04 08: ofis
Discharge volume = 0.00 acre ft

25 inches

]




Project Title = WSDD-3 (RECLAIMED - 10/6)

WATERSHED HYDROGRAPH
Inflow into structure

‘ Structure type:

-- Watershed data for watershed # 1

Curve number

Area

Hydraulic length
Elevation change
Concentration time
Concentration time type
Unit hydrograph type

-- Total Area

~= SEorm data
Total precipitation
Storm type
Peak Discharge
Discharge volume =

]

#

SCS 6 hour design storm

1
Null

T

50 ]
0.2 acres |
100.00 Feet ]
48.0 feet.
0.00 hours -
SCS Upland Curves
Disturbed

0.2 acres

125 incdhes

@i0l ofs
0L 00 acre £t




Project Title = WSDD-3 (RECLAIMED - 25/6)
WATERSHED HYDROGRAPH
Intiow dnto . structire # 1
Structure type: Null e s S S ———
-- Watershed data for watershed # 1 f ?V : ,7§
Curve number = 750 EoL R 1o 0TWE7;
Area = 0.2 acres ] o :
Hydraulic length = 100.00 Feet | E—————
Elevation change = 48.0 feet. 1
Concentration time = 0.00 hours | Urtanl 10N Ori, GAs AND MINING
Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed
-- Total Area = 0.2 acres

~-- Storm data

Total precipitation
Storm type

1.9 inches
SCS 6 hour design storm

Il

Peak Discharge = Q.0 2actg
Discharge volume = 0.00 acre ft

Rmssmer o oaTa:




Brogeet. Title = WSDD-3 (RECLAIMED - 10/24)
WATERSHED HYDROGRAPH

Infiow into structure 4§ 2
‘ Structure type: Null

EeRea i SRR N ERRE YA
—— R S
Mt i

a |
2w g o
s L T ITVIE
s v
8
i
B g
|

-- Watershed data for watershed # 1

e e o

Curve number = 750 ! .
Area % 0.2 acres  { 1 JUL 30 1007 =
Hydraulic length = 100.00 Feet i f |
Elevation change = 48.0 feet. | s MRS §
Concentration time = 0.00 hours 5 e |
Concentration time type = SCS Upland Curves pa 'S AND Mining |
Unit hydrograph type = Disturbed b = 3
-- Total Area = 042 acres

= Storm data
Total precipitation
Storm type SCS Type 2 storm; 24 hour storm
Peak Discharge G508 ¢f s
Discharge volume = 0401 ‘acre: £C

2..5%arches




Project Title =

WATERSHED HYDROGRAPH
Inflow inte sEructiire #

Structure type:

WSDD-3

(DISTURBED 10/6)

1

Null

Watershed data for watershed # 1

Curve number

Area

Hydraulic length
Elevation change
Concentration time

Concentration time type

Unit hydrograph type
Total Area

Storm data

Total precipitation
Sterm type

Peak Discharge
Discharge volume

SCS 6 hour design storm

90.0
0.3
12500

acres
Feet
70.0 feet.
0,00« bhours
SCS Upland Curves
Disturbed

0.3 acres

1.5 inches

0. 08" cfsg
0:02 tacre ft

et s

SRR

e RN ST

|

R AR I

S

s

JUL 3 0 1007 Z2mi=3

| |
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D MINING
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Project Title = WSDD-3

(DISTURBED 25/6)
WATERSHED HYDROGRAPH

T S B SR S T

y

i

Inflow into structure # 1 ¢ < g

y |

. Structure type: Null o B PR o i

=

t JUL 3 01007 1/][;§

-- Watershed data for watershed # 1 ?4’“M”wmwyquJ é

Curve number = 90.0 | A

Area = 0.3 acres £ O1L. Gas AND MINING

Hydraulic length = 125.00 Feet : -
Elevation change = 70.0 feet. ' R

Concentration time

0.00 hours
Concentration time type = SCS Upland Curves

Unit hydrograph type = Disturbed

-- Total Area = 0.3 acres

= Stormi.data
Total precipitation
Storm type
Peak Discharge
Discharge volume

1.9 inches
SCS 6 hour design storm
G.d@r cfs
0-.02 acre ft




Project Title = WSDD-3 (DISTURBED 10/24)
WATERSHED HYDROGRAPH
Intlow dinto structure # 1 o .
‘ Structure type: Null ‘

roncei st

FEFFECTIVE

| JUL 301007 ATTE®

i

-- Watershed data for watershed # 1 ;
Curve number = 90.0 [
Area = 0.3 ‘aecres
Hydraulic length 125.00 Feet
Elevation change 70.0 feet.

Concentration time = Q.. 00 :hours

N ——

Ko i R o e |

JTAH Division O \s AND MINING

i R R

g
|
|
&
|

Concentration time type = SCS Upland Curves e — e ——————————
Unit hydrograph type = Disturbed
-- Total Area = 0.3 acres

-- Storm data

Total precipitation 2.5 inches

Storm type = SCS Type 2 storm, 24 hour storm
Peak Discharge = 0.18 cfs
Discharge volume = 0:.08 ‘acre Tt




Project Title
WATERSHED HYDROGRAPH

Sbructure stype:

Curve number
Area

Hydraulic length
Elevation change

Concentration time
Concentration time type

= WSDD-3

Unit hydrograph type

Total Area

Storm data

Total precipitation

Storm type
Peak Discharge
Discharge volume

Inflow inte structure #

Watershed data for watershed # 1

SCS 6 hour design storm

(PAVED 10/6)
e
Null

950

{.3acres |

#0000 Feet !
3.0 feet.

g0 hours

SCS Upland Curveé

Disturbed

0.3 acres

1.5 inches

Orlddiie fg
0w 03 acre ft

e

|
e

e

e

¥

MINING

R e——




Project Title = WSDD-3 (PAVED 25/6)
WATERSHED HYDROGRAPH

‘ Int low: 1rnte strueture #. 1

S Cructu Y ype . NU. l l A N S *
E T3 , AIDE
z EFFECTIVE: . %
-- Watershed data for watershed # 1 i | ~H2;
Curve number - 95.0 ! { JUL 30 1007 é4 {
Area = 0.3 acres | P oo {
Hydraulic length = 100.00 Feet | I i
Elevation change e 3.0 feet. ; : o
Concentration time = 0.01 hours | UranDivision Or, GAs AND MINING  }
Concentration time type = SCS Upland Curves Sl e i e BORGA |
Unit hydrograph type = Disturbed G

-- Total Area

= N3 acres
-- Storm data
Total precipitation .= 1.9 inches
Storm type = SCS 6 hour design storm
Peak Discharge = .22, CEts
Discharge volume = 0.04 acre ft




Project Title = WSDD-3 (PAVED 10/24)
WATERSHED HYDROGRAPH

Inflew into structure § 1 st e A S
. Structure type: Null n ;
% t ( £ ¥
3 KW ol ; F:
-- Watershed data for watershed # 1 é ! 1L 3 0 1007 :ﬁﬁ‘l’%
Curve number = 95.0 : P
Area = 0.3 areen - 3 I
Hydraulic length = 100.00 Feet | - ‘
Elevation change = 3.0 feet. %1 UranDivision OiL, GAs AND MINING
Concentration time = Q.01 hours R S LNE R L R
Concentration time type = SCS Upland Curve8

Unit hydrograph type Disturbed

-- Total Area 0.3 acres

-- Storm data
Total precipitation
Storm type
Peak Discharge

2.5 inches
SCS Type 2 storm, 24 hour storm
0.32¢ cts

Discharge volume = 0.05 acre ft




Project Title =
WATERSHED HYDROGRAPH

Total Area

= WSDD-4 (PAVED 10/6)

Inflow into structure # 1
Struecture type: Null

Watershed data for watershed # 1
Curve number & 95:.0

Area 0.1 acres
Hydraulic length = 250.00 Feet

Elevation change = 20.0 feet.
Concentration time = 0. 01 “houxrs

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

1
¥
;
%
|
1
1
|

0.1 acres

Storm data

Total precipitation
Storm type

Peak Discharge
Discharge volume

1.5 inches
SCS 6 hour design storm
0x0 cts
= 0+ 01 acre ft
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Project Title = WSDD-4 (PAVED 25/6)
WATERSHED HYDROGRAPH
taflow into structure § 1
. Structurestype: Null

e 2 T R — e
£ T .

H
-- Watershed data for watershed # 1

Curve number = IS0 |
Area 0.1 dcres - i
Hydraulic length 250.00 Feet | E.H!L:%ﬂ1caﬁ‘;“TWE%?
Elevation change 20.0 feet. | i §
Concentration time = 0.01 hours !
Concentration time type SCS Upland Curvesaun;
Unit hydrograph type Disturbed !

-0 T 1\/
CTiIV]

v

o
SO ——
sy

I

i
Sad

s AND MINING

R -m,,,.,,g

-- Total Area 0.1 acres

-- Storm data

Total precipitation 1.9 inches

Stoxm: type = SCS 6 hour design storm
Peak Discharge = 0. 088 . cfts
Discharge volume = Q.01 acre ft




Project Title = WSDD-4 (PAVED 10/24)
WATERSHED HYDROGRAPH

Inflew'into, stkdcture #: 1
‘ S B iabiecinig e t Yp e: NLl l l g A T N TSR i

A BT RN TR o8 i sey
s : By
LN i
E K T I o é
-- Watershed data for watershed # 1 ‘ E“‘ o 5
Curve number = 95 .0 : b 121
Area = 0.1 acres g ;JUL 301997 | (7&55
Hydraulic length = 250.00 Feet ' L | |
Elevation change = 20.0 feet. e A S i
Concentration time = 0.01 hours Utal Division Or. Gas Ans M - 1
Concentration time type = SCS Upland Curves | ' Bt st
Unit hydrograph type = Disturbed “WW““MWWMWMMWWWMWMM“ﬁwmmj

-- Total Area = 0.1 acres

-- Storm data
Total precipitation
Sto¥xm type SCS Type 2 storm, 24 hour storm
Peak Discharge eeldiefs
Discharge volume £ @5 02 cacrer £t

2l “inches




Project Title = WSDD-4 (DISTURBED 10/6)
WATERSHED HYDROGRAPH

Inflow into Structure # 1

Structure type: Null
. 1 O o W R T MRS 4-.,«-%'?1”--0.‘»»\%,@?
-- Watershed data for watershed # 1 j ;{+;p;mqi l
Curve number = 90.0 i — — i
Area = 0.1 acres { ' L i
g ¥ ¢ i d |
Hydraulic length = 100.00 Feet 1 i JUL 30 1007 ﬂﬂij;;
Elevation change = 10.0 feet. { ! ; g
Concentration time = 0.01 hours ! I T !
Concentration time type = 8Cs Upland Curves | AT : A e %
Unit hydrograph type = Disturbed e j S Mj
17 . lotal lArea = 0.1 acres
== Stormidata
Total precipitation = 1.5 inches
Storm type = SCS 6 hour design storm
Peak Discharge = QL4 cf g
Discharge volume = 0.01 acre ft




Project Title =
WATERSHED HYDROGRAPH

Inflow dntoistmicture
‘ Structure type:

Curve number

Area

Hydraulic length
Elevation change
Concentration time
Concentration time type
Unit hydrograph type

Total Area =
= Storm data

Total precipitation
Storm type

Peak Discharge
Discharge volume

WSDD-4

Watershed data for watershed # 1

(DISTURBED 25/6)

fhiy et
Null

= 90.0

= 0.1 acres EFFECTIN

100.00
100
0. 01

Feet {
feet. ] E
| »

hours

Disturbed

0.1 acres !

SR P Y T3 N AR R N

1.9 inches
SCS 6 hour design storm
@08 cfs
0.01 acre ft

SCS Upland Curves AR AR

T

B mompsgans e s e oy




Project {Title = WSDD-4 (DISTURBED 10/24)
WATERSHED HYDROGRAPH
Infilow . dinto sbructitre. # L
. Structure type: Null
| LENUAUINIE RN >

-- Watershed data for watershed # 1 EFFECTIVE:
Curve number = 90.0 e = !
Area - 0.1 dcres « § b o R Z, §
Hydraulic length = 100,00 Feet = |} | JUL 3 01907 ﬂ‘—l%
Elevation change = 10.0 feet. :WWMmewmmme: §
Concentration time = 0.01 hours g i
Concentration time type = SCS Upland Curves yrau Division Oi, Gas AND MINING é
Unit hydrograph type = Disturbed :

-- Total Area

Ol agres

-- Storm data

Total precipitation 2.5 inches

Storm type = SCS Type 2 storm, 24 hour storm
Peak Discharge = 008 cfig
Discharge volume = @.01 dcre'ft




Broject olfitle =
WATERSHED HYDROGRAPH
Tnflow anto structure \#

Structure type:

WSDD-5 (UNDISTURBED

1
Null

Watershed data for watershed # 1

Curve number

Area

Hydraulic length
Elevation change
Concentration time

Concentration time type

Unit hydrograph type
Total Area

Storm data

Total precipitation
Storm type

Peak Discharge
Discharge volume

69.0
0.1 acres
60.00 Feet
30.0 feet.
0.01 hours

SCS Upland Curve$

Forested

0.1 acres

15 anches

10/6)

S

SCS 6 hour design storm

0..00 cfs
0::00 acre £t
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Project Title =
WATERSHED HYDROGRAPH
Infdow inte struecture '

StEhcture type:

Curve number

Area

Hydraulic length
Elevation change
Concentration time
Concentration time t
Unit hydrograph type

Total Area

Storm data

Total precipitation
Stormatyvpe

Peak Discharge
Discharge volume

WSDD -

Watershed data for watershed # 1

Il

I

ype

5 (UNDISTURBED -

I
Null

i A e S SRS T T T

5950
Beil
60.00

acres |

Heet i
30.0 feet.
Qi0l s hours

SCS Upland Curves

Forested

0.1 acres

1.9 inches

SCS 6 hour design storm

D@1 refs
0.00wacre ftt
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Project Title = WSDD-5 (UNDISTURBED - 10/24)
WATERSHED HYDROGRAPH
Inflow into structure # 1
‘ Structure Cype : Null

-- Watershed data for watershed # 1 __ EFFECTIVE:

Curve number = 69.0 ‘ | :
Area * 0.1 acres | { IUL 3 0 1007 ;Lﬁ’)E;g
Hydraulic length = 60.00 Feet i R it ol i
Elevation change = 30.0 feet. ! S —— \
Concentration time = 0.01 hours I t
Concentration time type = SCS Upland Curves| UTAHDuvision On, Gas Ao Mining
Unit hydrograph type = Forested ! il

e —— e

s "ToralArea = Oulsderes

-- Storm data
Total precipitation
Storm type SCS Type 2 storm, 24 hour storm
Peak Discharge 0203 ¢fs
Discharge volume = Q.00 .acre ft

2.6 inches




Projecti Title = WSDD-5 (RECLAIMED 10/6)
WATERSHED HYDROGRAPH

inflow . into structure #: 1

Structure type: Null NG
; - f N,,%w?uway‘g
[ i TR
-- Watershed data for watershed # 1 ,5 gm»LrMﬁ””'?Mw, j
i ; ] ! ¥
Curve number = 7550 i : ; il
Area ‘ = 0.3 ‘acres { f IUL 3 n 1007 ’54—7E5?
Hydraulic length & 80.00 Feet , ’ !
Elevation change = 40.0 feet. § e | {
Concentration time = 0.00 hours A E
Concentration time type = SCS Upland Curvies) = NUIL, Gas AND MiNInG |
Unit hydrograph type = Disturbed ————— ‘J
-- Total Area = 0.3 acres

== *Storm.idata
Total precipitation
Storm type SCS 6 hour design storm
Peak Discharge 0.02.cfs
Discharge volume = 0i01iacre fE

IS anehes




Project Title = WSDD-5

WATERSHED HYDROGRAPH
Ehflew 1nbto Structure #

-- Watershed data for watershed # 1

Structure type:

Curve number

Area

Hydraulic length
Elevation change
Concentration time

Concentration time type

Unit hydrograph type
Total Area

Storm data

Total precipitation
Storm type

Peak Discharge
Discharge volume

Il

(RECLAIMED -

1

Null

75850
0.3 acres
80.00 Feet
40.0 feet.
D0 chelurs

25 /6}

SCS Upland Curves

Disturbed

0.3 acres

1.9 inches

SCS 6 hour design

.04 afs
B0l vacre -t

storm

ey
¥

e e —




Project Title =
WATERSHED HYDROGRAPH
Iniflew into structure &

Strllcture type:

WSDD-5 (RECLAIMED

1
Null

-- Watershed data for watershed # 1

Curve number

Area

Hydraulic length
Elevation change
Concentration time

Concentration time type

Unit hydrograph type
Total Area

Storm data

Total precipitation
Storin type

Peak Discharge
Discharge volume

750

0.3 acres
80.00 Feet
40.0 feet.
0.00 hours
SCS Upland Curves

Disturbed

0.3 acres

2uBiinches

SC& W Pype 2 ‘storm,

G0 efs
g.02 acre. ftt

R ———————y
e ]

10/24)

24 ‘hour: storm
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Project Title = WSDD-5 (PAVED

WATERSHED HYDROGRAPH
Infllowiinto . sEriicture.# /1

. Structure type: Null

- - Watexrshed data' for watershed # 1

Curve number = 95.:0
Area = 03
Hydraulic length = 300.00
Elevation change = 250
Concentration time = Slvila

Concentration time type
Unit hydrograph type

- 10/6)

acres
Feet

feet.
hours

SCS Upland Curves
Disturbed

-- Total Area = 0.3 acres

= Stormidata
Total precipitation
Storm type

1.5 inches
SCS 6 hour design storm

Peak Discharge = 0.21scfs
Discharge volume = 0h.08 dcre ft

i U

JUL 801007 1]

D) (sAS AND F\“M],\Jﬁ

e

|
|
1

W

B e —i

e
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25/6)

Project Title = WSDD-5 (PAVED

WATERSHED HYDROGRAPH
Inflow into structure # 1
‘ Strcture "Eype: Null

-- Watershed data for watershed # 1

Curve number = 950
Area = 0.3 acres
Hydraulic length = 300.00 Feet
Elevation change = 25.0 feet.
Concentration time = 0.01 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Total Area = 0.3 acres

-- Storm data
Totall precipitation = 1.9 inches
Storm type = SCS 6 hour design storm
Peak Discharge = Bz crg
Discharge volume = 0.04 acre ft

S DRCHP—
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Project Title = WSDD-5 (PAVED - 10/24)
WATERSHED HYDROGRAPH
Inklow into strlucture #i. 1
. Structure type: Nl ol

-- Watershed data for watershed # 1
Curve number = 950
Area = 0.3 acres
Hydraulic length = 300.00 Feet
Elevation change = 25.0 feet.
Concentration time - 0=01 holirs

Concentration time type
Unit hydrograph type

Il

SCS Upland Curves
Disturbed

-- Total Area

0.3 acres

- = 'Stommidata
Total precipitation

2.5 dinehes

Storm type = SCS Type 2 storm, 24 hour storm
Peak Discharge = Q- 38¥ab o
Discharge volume — 0. 05 acke £t
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Project Title = WSDD-7

WATERSHED HYDROGRAPH
Irflow: inte: structutre  #

StruckEures type:

(UNDISTURBED 10/6)

il

Null

Watershed data for watershed # 1

Curve number

Area

Hydraulic length
Elevation change
Concentration time

Concentration time type

Unit hydrograph type
Total Area

Storm data

Total precipitation
StoIm rype

Peak Discharge
Discharge volume

SCS 6 hour design storm

69.0

0.2 acres
100.. 00 Feet

78.0 feet.

01 hours

SCS Upland Curves

Forested

0.2 acres

1.5 inches

0.00 ks
0.00 acre ft
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Project Title = WSDD-7 (UNDISTURBED 25/6)
WATERSHED HYDROGRAPH
Inflow into structure Hona

‘ Structure type: Null

-- Watershed data for watershed # 1
Curve number = 690
Area = 0.2 acres
Hydraulic length 100.00 Feet
Elevation change 78.0 feet.
Concentration time 0.01 hours
Concentration time type SCS Upland Curves
Unit hydrograph type Forested

oo Total Aresn

0.2 acres

== Stormiidata
Total precipitation
Storm type SCS 6 hour design storm
Peak Discharge Q08 tfs
Discharge volume = 0.00 acre ft

1.9 inches

[— BN SR S T
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ProjectiTitle = WSDD-7 (UNDISTURBED 10/24)
WATERSHED HYDROGRAPH
Inflow into: structure % - 1
‘ Styutture Lype Null

-- Watershed data for watershed # 1

Curve number = 9.0
Area = U 2iiacres
Hydraulic length = 100.00 Feet
Elevation change = 78.0 feet.
Concentration time = 0:.01 “heurs
Concentration time type = SCS Upland Curves
Unit hydrograph type = Forested

-- Total Area = 0.2 acres

-- Storm data
Total precipitation
Storm Ctype SCS Type 2 storm, 24 hour storm
Peak Discharge 0,05 -cfsg
Discharge volume = G801 acre [t

2.5 inches

e
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Project Title = WSDD-7 (DISTURBED 10/6)
WATERSHED HYDROGRAPH

‘ Tnfiliow irntoe stricture # 1
Structure type: Null

-- Watershed data for watershed # 1
Curve number = 90.0
Area
Hydraulic length
Elevation change
Concentration time
Concentration time type
Unit hydrograph type

= 0.2 acres
120.00 Feet
80.0 feet.
0.00 hours
SCS Upland Curves
Disturbed

-- Total Area — 0.2 acres

-- Storm data
Total precipitation

Storm type SCS 6 hour design storm
Peak Discharge 005 cfs

Discharge volume == 0101 acre £t

1.5 inches

o A ST Y
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Project |Title = WSDD-7 (DISTURBED 25/6)
WATERSHED HYDROGRAPH
Tnfilow Jdntoe ‘structure # 71
‘ Structure . Eype: Null

-- Watershed data for watershed # 1
Curve number = 9.0
Area = 0.2 acres
Hydraulic length 120.00 Feet

Elevation change = 80.0 feet.
Concentration time = 0.00 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Total Area = 0.2 acres

-- Storm data

Total precipitation 1.9 inches

Stoxm type = SCS 6 hour design storm
Peak Discharge = Q. 0%icts
Discharge volume = Q.01 dexre It

S ———

UTtan Division On ¥ A ND MINING
Al { A D NINC




Project Title = WSDD-7 (DISTURBED 10/24)
WATERSHED HYDROGRAPH

. Tnfleow into striucture # 1
Strlicture type: Null

-- Watershed data for watershed # 1
Curve number = 90.0
Area = g ir2iia@res
Hydraulic length 120004 Peet
Elevation change 80.0 feet.
Concentration time = 0100 heuxrs
Concentration time type SCS Upland Curves
Unit hydrograph type Disturbed

I

-- Total Area = 0.2 acres

-- Storm data

Total precipitation
Storm type

245 inches
SCS Type 2 storm, 24 hour storm

]

Peak Discharge = Ol et

Discharge volume = 0502 acre It
i EFFE( B §
| s i 5 :
! t JUL 3010097 ! >
] : i
1
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Project Title = WSDD-7 (PAVED 10/6)
WATERSHED HYDROGRAPH

Tntlow into, stEructure # 1
‘ Structure type: Null

Watershed data for watershed # 1

Curve number = 950

Area = Oilvacres
Hydraulic length =..150.00 Feet
Elevation change = 5.0 feet.
Concentration time = 0 ..01 'hours
Concentration time type = SCS Upland Curves

Unit hydrograph type = Disturbed

-- Total Area

0.1 acres

-- Storm data
Total precipitation
Storm type
Peak Discharge
Discharge volume

1.6 inches
SCS 6 hour design storm
0:.06 cEs
0.01 acre ft
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Project Title = WSDD-7 (PAVED 25/6)
WATERSHED HYDROGRAPH
Infilow into strlucture # 1
. Structure type: Null

-- Watershed data for watershed # 1
Curve number = 960
Area = Yol i geres
Hydraulic length 150.00 Feet
Elevation change 5.0 feet.
Concentration time = 0.01 hours
Concentration time type SCS Upland Curves
Unit hydrograph type Disturbed

-- Total Area

0.1 acres

-- Storm data

Total precipitation 1.9 inches

Storm type = SCS 6 hour design storm
Peak Discharge = .08 ¢fa
Discharge volume = 0.01 acre ft
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Project Title = WSDD-7 (PAVED 10/24)
WATERSHED HYDROGRAPH
Inflow - into- ‘structure # 1
‘ Strtucture type: Null

-- Watershed data for watershed # 1
Curve number = 9550
Area = 0.l acres
Hydraulic length 150.00 Feet
Elevation change 5.0 feet.
Concentration time - 0.01 hours
Concentration time type SCS Upland Curves
Unit hydrograph type Disturbed

-- Total Area 0.1 acres

-- Storm data

Total precipitation 2.5 inches

]

Storm type = SCS Type 2 storm, 24 hour storm
Peak Discharge = Ol ccfs
Discharge volume = Q.02 acre ft
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Project Title = WSDD-8
WATERSHED HYDROGRAPH

snflow into structure #. 1
‘ structure ‘bype: Null

(UNDISTURBED 10/6)

Watershed data for watershed # 1
Curve number = 69.0

Area 3.6 acres
Hydraulic length 700.00 Feet

Elevation change 460.0 feet.
Concentration time = 0.09 hours

Concentration time type = SCS Upland Curves

Unit hydrograph type = Forested

-- Total Area = 3.6 acres

-- Storm data

Total precipitation
Storm type

Peak Discharge
Discharge volume

1.5 inches
SCS 6 hour design storm
Q.10 efs
0.02 acre ft
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ProgjeatiTitle = WSDD-8 (UNDISTURBED 25/6)
WATERSHED HYDROGRAPH

Intlow intosstriucttre # 1
. Structure type: Null

-- Watershed data for watershed # 1
Curve number = 69.0

Areg = 3.6 deres
Hydraulic length 700.00 Feet

Elevation change = 460.0 feet.
Concentration time = 0.09 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Forested

-- Total Area 3.6 acres

-~ Storm data
Total precipitation

1.9 inches

Storm type = SCS 6 hour design storm
Peak Discharge = 0520 cfis
Discharge volume = 0. 087acre ft




Project+Title =
WATERSHED HYDROGRAPH

giructure: types

Curve number

Area

Hydraulic length
Elevation change
Concentration time
Concentration time type
Unit hydrograph type

Total Area

Storm data

Total precipitation
Storm type

Peak Discharge
Discharge volume

]

= WSDD-8

Inflow irto strueture #

SCE iLype 2" storm,

(UNDISTURBED 10/24)

1
Null

Watershed data for watershed # 1

69 .0
346
G 00
460.0 feet.
0.09 hours
Ses Upland Curves
Forested

acres
Feet

3.6 acres

2.5 inches

24 hour storm
9/ BT AH Y i -

0ndi3 acre: £t
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Project Title = WSDD-8 (RECLAIMED 10/6)
WATERSHED HYDROGRAPH
Inflow into  gstructure #. .1
‘ Structure ' type.: Null

-- Watershed data for watershed # 1

Curve number = 150

Area = Q.2 acres
Hydraulic length = 80.00 Feet

Elevation change = 50.0 feet.

Concentration time
Concentration time type
Unit hydrograph type

0.00 hours
SCS Upland Curves
Disturbed

-- Total Area = 0.2 acres

-- Storm data

Total precipitation 1.5 inches

Storm type = SCS 6 hour design storm
Peak Discharge = gy cis
Discharge volume = 0.00 ‘acre ft
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Project Title = WSDD-8 (RECLAIMED 25/6)
WATERSHED HYDROGRAPH
Infiow . into structure #

Strueture: type:

Watershed data for watershed # 1

Curve number

Area

Hydraulic length
Elevation change
Concentration time

Concentration time type

Unit hydrograph type
Total Area

Storm data

Total precipitation
Storm type

Peak Discharge
Discharge volume

s
Null

R SR M

780
0.2 acresj
80.00 Feet |
50.0 feet.|
0. 00 hours] ..

SES Upland Curves“

Disturbed

0.2 acres

1.9 inches

| i
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SCS 6 hour design storm

.02 cfs
0,00 acre £t
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Project Title = WSDD-8 (RECLAIMED 10/24)
WATERSHED HYDROGRAPH
InElow dntre striycture #+ 1
‘ Structure type: Null

-- Watershed data for watershed # 1

Curve number = 80

Area = 0.2 acres
Hydraulic length = 80.00 Feet

Elevation change = 50.0 feet.
Concentration time = 0. 0.0 “hours

Concentration time type = SCS Upland Curves
Unit hydrograph type Disturbed

-- Total Area = 0.2 acres

-- Storm data

Total precipitation 2.5 inches

Storm type = SCS Type 2 storm, 24 hour storm
Peak Discharge = 005 cis
Discharge volume = 0001 acre ft
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Project Title = WSDD-8 (DISTURBED 10/6)
WATERSHED HYDROGRAPH
Imfbow - inte.struckure # 1
. Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90,0

Area = 0.4 acres
Hydraulic length = 60.00 Feet

Elevation change = 39.0 feet.

Concentration time = 0.00 hours
Concentration time type SCS Upland Curves
Unit hydrograph type Disturbed

-- Total Area 0.4 acres

-- Storm data

Total precipitation = 1.5 inches

Storm type = SCS 6 hour design storm
Peak Discharge = Q410 cfs

Discharge volume = 0.02 acre ft
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Project: Tiftle = WSDD-8 (DISTURBED 25/6)
WATERSHED HYDROGRAPH
lntlew inteo structurery 1
' Structure type: Null

-- Watershed data for watershed # 1
Curve number = 2040
Area 0.4 acres
Hydraulic length 60.00 Feet
Elevation change 39.0 feet.
Concentration time — @i. 00 hours
Concentration time type SE€S UplandiiCurves
Unit hydrograph type Disturbed

-- Total Area = 0.4 acres

-- Storm data

Total precipitation 1.9 inches

]

Storm type = SCS 6 hour design storm
Peak Discharge = 0.14 cfs
Discharge volume = 0.03 acre ft

!
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Progcct. Ml tlie = WSDD-8 (DISTURBED 10724 )
WATERSHED HYDROGRAPH
Inflow into structure e
. Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90:.0

Area = 0.4 acres
Hydraulic length = 60.00 Feet

Elevation change = 39.0 feet.

Concentration time = (.00, hours
Concentration time type SCS Upland Curves
Unit hydrograph type Disturbed

= Total® Area

0.4 acres

T Stommidata
Total precipitation
Storm type
Peak Discharge
Discharge volume

2.5 inches

SCS Type 2 storm, 24 hour storm
R+43:¢fs
0.05 acre ft
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Project Title = WSDD-8 (PAVED 10/6)
WATERSHED HYDROGRAPH

Intliow into structure # 1
. Structure type: Null

-- Watershed data for watershed # 1
Curve number = 95 0
Area = 0Bl acres
Hydraulic length 560.00 Feet
Elevation change 30.0 feet.
Concentration time = 0.03 hours
Concentration time type SCS Upland Curves
Unit hydrograph type Disturbed

-- Total Area 0.3 acres

-- Storm data

Total precipitation 1.5 inches

]

Storm type = SCS 6 hour design storm
Peak Discharge = 04220 cfs
Discharge volume = 0.02 acre ft

JUL 301007 196
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Project Title = WSDD-8 (PAVED 25/6)
WATERSHED HYDROGRAPH
‘ Inflow into structure # 1

Structure ‘Lype:s Null

-- Watershed data for watershed # 1

Curve number = 95.0
Area = 0.3 acres

Hydraulic length 560.00 Feet
Elevation change = 30.0 feet.
Concentration time = 0,03 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

0.3 acres

-- Total Area

-- Storm data
Total precipitation
Storm. type
Peak Discharge
Discharge volume =

1.9 inches

SCS 6 hour design storm
B 2606 s
0.03 acre ft
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Project Fitile = WSDD-8 (PAVED 10/24)
WATERSHED HYDROGRAPH

Inflow into structure # 1
. Structure type: Null

-- Watershed data for watershed # 1

Curve number = a5 0
Area = 0.3 ‘acres

Hydraulic length = 560.00 Feet
Elevation change 30.0 feet.
Concentration time = 0.03 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

0.3 acres

1

= Potal s Aead

== Storm data
Total precipitation
Storm type
Peak Discharge
Discharge volume

208 inches

SCS Type 2 storm, 24 hour storm
Q.37 cfs
0.04 acre ft
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Project Title = WSDD-10 (UNDISTURBED - 10/6)
WATERSHED HYDROGRAPH
‘ Inflow dntesstructure:#. L

Strnucture type: Nuad L

-- Watershed data for watershed # 1

Curve number = 6920

Area = gilsacres
Hydraulic length = 45.00 Feet
Elevation change = 28.0 feet.

Concentration time 0701 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Forested

0.1l lacres

-- Total Area

-- Storm data
Total precipitation
Storm type
Peak Discharge
Discharge volume

L.5 inches

SCS 6 hour design storm
Q.00 cfs
0.00 acre ft
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BEbpect Takle = WSDD-10 (UNDISTURBED

WATERSHED HYDROGRAPH

Intliow into structure # 31
‘ Structure type: Null

-- Watershed data for watershed # 1

Curve number = 69.0

Area = 0.1 acres
Hydraulic length = 45.00 Feet

Elevation change = 28.0 feet.

Concentration time
Concentration time type
Unit hydrograph type

0.01 “hours

Forested

-- Total Area = 0Ll acres
-- Storm data
Total precipitation
Storm type
Peak Discharge
Discharge volume

1.9 inches

Qi dicfs
PiE0 acre £t

TSR I AT 7 USRI LAV e TR wm-@

SCS Upland Curves

25/6)

SCS 6 hour design storm




Project Title = WSDD-10

WATERSHED HYDROGRAPH

Inflow inte structure #

. Structure type:

i
Null

-- Watershed data for watershed # 1

Curve number

Area

Hydraulic length
Elevation change
Concentration time

Concentration time type

Unit hydrograph type

-- Total Area

~= Storm. data
Total precipitation
Storm type
Peak Discharge
Discharge volume

]

69.0

0.1 acres
45.00 Feet
28.0 feet.
0.01 hours

(UNDISTURBED

- 10/24)

SCS Upland Curves

Forested

0.1 acres

2.5 1nches

SCS Type 2 storm,

QBB cfa
0.00 acre ft

B e S ST T

R B et ¢

24 holar

storm




Project Title = WSDD-10 (RECLAIMED - 10/6)
WATERSHED HYDROGRAPH

Imfleow dnteoistructure # .1
. Structure type: Null

-- Watershed data for watershed # 1

Curve number = F54 0

Area = 0.1 acres
Hydraulic length = 50.00 Feet

Elevation change = 36.0 feet.

Concentration time
Concentration time type
Unit hydrograph type

0,00 hours
SCS Upland Curves
Disturbed

-- Total Area = 0.1 acres

-- Storm data
Total precipitation
Storm type SCS 6 hour design storm
Peak Discharge 0L 01 ieEs
Discharge volume = 0.00 acre ft

1.5 inches

oy
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Project Title =
WATERSHED HYDROGRAPH
Intlow dntonstructure # 1

Strueture type:

WSDD-10 (RECLAIMED - 25/6)

Null

-- Watershed data for watershed # 1

Curve number

Area

Hydraulic length
Elevation change
Concentration time

Concentration time type

Unit hydrograph type
Total Area

Storm data

Total precipitation
Storm: Lype

Peak Discharge
Discharge volume

I

il

0.1 acres
50.00 Feet

36.0 feet.
= 0.00 hours
SCS Upland Curves
Disturbed

Il

0.1 acres

1.9 1nches

SCS 6 hour design storm

=01  efs
0000 acre £
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Project Title =
WATERSHED HYDROGRAPH
Inflow intolstructure #

Structure type:

WSDD-10 (RECLAIMED

it
Null

-- Watershed data for watershed # 1

Curve number

Area

Hydraulic length
Elevation change
Concentration time

Concentration time type

Unit hydrograph type
Total Area

Storm data

Total precipitation
Storm type

Peak Discharge
Discharge volume

I

Il

540

0.1 acres
50.00 Feet
36.0 feet.
0.00 hours

SCS Upland Curves

Disturbed

0.1 acres

255 dinches

- 10/24)

SCSy Type 2 gtorm, 24

@3l cts
0:.01 'acre ft

hour storm

g




Project Title = WSDD-10 (DISTURBED 10/6)
WATERSHED HYDROGRAPH

Infillow intoistructiure i# 1
Structure type: Null

-- Watershed data for watershed # 1

Curve number = 2050

Area = fib6 acres
Hydraulic length 120.00 Feet
Elevation change 95,00 Teet"
Concentration time = 0.00 hours
Concentration time type SCS Upland Curves
Unit hydrograph type Disturbed

Total Area = 0.6 acres

Storm data

Total precipitation 1.5 inches

Storm type = SE€S' 6. hour design storm
Peak Discharge = 0L 19 vfs
Discharge volume = 0.04 acre ft
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Project Title =
WATERSHED HYDROGRAPH
Inflow into structure #

SEEhature type:

WSDD-10

i
Null

-- Watershed data for watershed # 1

Curve number

Area

Hydraulic length
Elevation change
Concentration time

Concentration time type

Unit hydrograph type
Total Area

Storm data

Total precipitation
Storm type

Peak Discharge
Discharge volume

I

90::0
0.6 acres
120.00 Feet
75.0 feet.
0200 hours

SCS Upland Curves

Disturbed

0.6 acres

1.9 inches

(DISTURBED 25/6)

SCS 6 hour design storm

027 cfs
05 racresft
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Project Title = WSDD-10
WATERSHED HYDROGRAPH
Infleow into structluire # 4 1

(DISTURBED 10/24)

Structure Lype: Null

-- Watershed data for watershed # 1

Curve number =
Area =
Hydraulic length
Elevation change
Concentration time
Concentration time type
Unit hydrograph type

S
D

I

-- Total Area = 0

-- Storm data
Total precipitation
SEorm type
Peak Discharge 0
Discharge volume = 0

90'.0

0.6 acres
120,00 PFeet

75.0 feet.

0,00 ‘hours
CS Upland Curves
isturbed

.6 acres

2.5 1inches

SCs;Type 2 storsm, 24

A2ccfts
.08 acre ft

hour storm
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Project Title = WSDD-10 (PAVED 10/6)
WATERSHED HYDROGRAPH
‘ Inflow into Strlcture #

Structure . type: Null

-- Watershed data for watershed # 1
Curve number = 95 ;0
Area = 07 3 acxres
Hydraulic length 335000 Feet
Elevation change 18 .0 teek
Concentration time > 0,02 hours
Concentration time type SEs. Upland Curves
Unit hydrograph type Disturbed

-- Total Area 0.3 acres

-- Storm data

Total precipitation 1.5 inches

Storm type = SCS 6 hour design storm
Peak Discharge = g 9 cts
Discharge volume = 002 acre ft
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Project Title
WATERSHED HYDROGRAPH

Inflow into struecture. #

SEmcture type-

Curve number

Area

Hydraulic length
Elevation change
Concentration time
Concentration time type
Unit hydrograph type

Total Area

Storm data
Total precipitation
sStorm. type
Peak Discharge
Discharge volume

WSDD-10

(PAVED 25/6)

S
Null

Watershed data for watershed # 1

95.0
i3
335000

acres
Feet
18.0 feet.
.02 hours
SEstUpland Curves
Disturbed

Il

Il

0.3 acres

1.9 inches

SCS 6 hour design storm
Qo 2deof's
0.03 acre ft
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Project Title = WSDD-10 (PAVED 10/24)
WATERSHED HYDROGRAPH

. Inflow into structure # 1
Structure type: Null

-- Watershed data for watershed # 1

Curve number &= 95 50

Area = 0.3 acres
Hydraulic length = 335.00 Feet

Elevation change = 18.0 feet.
Concentration time = Q02 hours

Concentration time type
Unit hydrograph type

SCS Upland Curves
Disturbed

-- Total Area = 0.3 acres

==iStorm-data
Total precipitation

Storm type SES \Type 2 'storm, 24 hour storm
Peak Discharge QR 36 cES

Discharge volume = 0.04 acre ft

2 samdches
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Project Title =
WATERSHED HYDROGRAPH
Inflow into«struckture #

sStructure. type:

WSDD-11 (UNDISTURBED 10/6)

aF
Null

Watershed data for watershed # 1

Curve number

Area

Hydraulic length
Elevation change
Concentration time

Concentration time type

Unit hydrograph type
Total Area

Storm data

Total precipitation
storm type

Peak Discharge
Discharge volume

Il

SCS 6 hour design storm

69.0
2.1 acres
570.00 Feet
370.0 feet.
0 LB Hours
SCS Upland Curves
Forested

2.1 acres

1.5 inches

0:06..cfS
00l acre £t
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Project Title =
WATERSHED HYDROGRAPH
Inflow into structure #

Sgructure ‘bype.:

Watershed data for watershed # 1

Curve number

Area

Hydraulic length
Elevation change
Concentration time

Concentration time type

Unit hydrograph type
Total Area

Storm data

Total precipitation
Stormi type

Peak Discharge
Discharge volume

WSDD-11 (UNDISTURBED 25/6)

I

1k
Null

6190
2.1 acres
570.00 Feet
370.0 feet.
0.08 hours
8Cs Upland Curves
Forested

Sl S XD

S NI i AR

2.1 acres

1.9 inches

SCS 6 hour design storm

Quilizvicts
0,03 acre £t
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Project Title = WSDD-11 (UNDISTURBED 10/24)

WATERSHED HYDROGRAPH
Inflow into structure # 1

‘ Structure type: Null

e ek T TR T A e —

| |
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-- Watershed data for watershed B

e —

Curve number & 69.0 a— i
Area » 2.1 acres ;
Hydraulic length = 570.00 Feet | UranDivision O D MINING |
Elevation change = S70.0" feet . | - s i
Concentration time = 0.08 hours B e e g e o

Concentration time type
Unit hydrograph type

SCS Upland Curves
Forested

=~ Poral Area 2.1 acres

== Sterm.data
Total precipitation

2.5 nehes

Storm type = SCS Type 2 storm, 24 hour storm
Peak Discharge = 0.47 cfs
Discharge volume = 0.07 acre ft




Project Title = WSDD-11 (RECLAIMED 10/6)

WATERSHED HYDROGRAPH
Inflow 1nto-sErueture #

Structure type: Null

-- Watershed data for watershed # 1 5 FRE( — g
Curve number = 75.0 ; s — i
Area = 02 aeres i i — 1
Hydraulic length = 30.00 Feet g | JUL 3 0 1007 57’7t>f
Elevation change = 20.0 feet. { RO I
Concentration time = 0..00 ‘hours E B i
Concentration time type = SCS Upland Curves | UrtanDivision O S :
Unit hydrograph type = Disturbed i DG -

0.2 acres

I

-- Total Area

-- Storm data
Total precipitation
Stermstype
Peak Discharge
Discharge volume

1.5 inches

SCS 6 hour design storm
0.0l cts

= 0.00 acre ft




Project Title = WSDD-11 (RECLAIMED 25/6)
WATERSHED HYDROGRAPH

tnfilow iptosgtiucture . i
‘ Structure type: Null

v i

uL 30107 (179

N
R AR e

-- Watershed data for watershed # 1

ST T

Curve number % 79,0 i ‘ |
Area = 0.2 acres | n 4 |
Hydraulic length = 30.00 Feet oo i
Elevation change = 20.0 feet. B et i, GAs AND MINING
Concentration time = 0.00 hours e SR e

SCS Upland Curves
Disturbed

Concentration time type
Unit hydrograph type

0.2 acres

-- Total Area

-- Storm data
Total precipitation
Storm type SCS 6 hour design storm
Peak Discharge 0.02¢ ¢t
Discharge volume = 0.00 acre ft

1.9 inches




Project Title =
WATERSHED HYDROGRAPH

WSDD-11

ThfElow. intd structure-#.0 1

Structbure: type:

Null

-- Watershed data for watershed # 1

Curve number

Area

Hydraulic length
Elevation change
Concentration time
Concentration time type
Unit hydrograph type
Total Area =

Storm data
Total precipitation
Storm type
Peak Discharge
Discharge volume

= 75040

= 0.2 actes

30.00 Feet
20.0 feet.

= 0.00 hours

Il

= Disturbed

0.2 acres

2.5 inches
S8 Type 2 storm,

0.04 cts

0.01 acre ft

(RECLAIMED 10/24)

SCS Upland Curves

24 hour storm




Project Title = WSDD-11 (DISTURBED 10/6)
WATERSHED HYDROGRAPH

Inflow intostructure . i

Structures types: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.1 dores
Hydraulic length = 35.00 Feet
Elevation change = 23.0 feet.
Concentration time = 0:00 hours

SEs Upland Curves
Disturbed

Concentration time type
Unit hydrograph type

-- Total Area = 0.1 acres

-- Storm data
Total precipitation
Sterm type
Peak Discharge
Discharge volume

1.5 inches

SCS 6 hour design storm
Q0 ofg
0,01 acre: Tt
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Project Title
WATERSHED HYDROGRAPH

‘ Inflow into structure #

Stricture ‘type:

Curve number
Area

Hydraulic length
Elevation change
Concentration time
Concentration time type
Unit hydrograph type

-- Total Area

-- Storm data

Total precipitation
Storm type

Peak Discharge
Discharge volume

= WSDD-11

Watershed data for watershed # 1

(DISTURBED 25/6)

: Rt
Null .

90 .0

0.1 acres
312.400" Feet |
23.0 feet. 1

i UranD
0.00 hours ;

SE8iUpland: Curves

= Disturbed

0.1 acres

1.9 inches

SCS 6 hour design storm

008 cfg
0.0 acre. tt
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Progect Title =
WATERSHED HYDROGRAPH
Infilew into structure #

Structure type:

WSDD-11

Al
Null

-- Watershed data for watershed # 1

Curve number

Area

Hydraulic length
Elevation change
Concentration time

Concentration time type

Unit hydrograph type
Total Area

Storm data

Total precipitation
Storm type

Peak Discharge
Discharge volume

Il

Il

SCS Type 2 :storm,

9050

0.1 acres
35.00 Feet
23.0 feet.
000 hHours

(DISTURBED 10/24)

s SN T IR

SCS Upland Curves

Disturbed

0.1 acres

2.5 1nehes

0506 cfs
.0l lacre £t

24 hour storm




Project Title
WATERSHED HYDROGRAPH
Inflow into structure #

Structiure: types

Curve number
Area

Hydraulic length
Elevation change
Concentration time
Concentration time type
Unit hydrograph type

Total Area

Storm data
Total precipitation =

Storm. cype
Peak Discharge
Discharge volume

= WSDD-12

Watershed data for watershed # 1

(UNDISTURBED 10/6)

ik
Null

RN AT

= 60.0

= 8.8 agres
=.1600.00 ‘Peet
= 080.0 feel. 4
027 hours g

PN

= Forested

8.8 acres

1.5 inches

SCS 6 hour design storm
0ui0dicts
000 acre:. £t

T A

SCS Upland Curvies!/Tan D

B S—




Project Title = WSDD-12 (UNDISTURBED 25/6)
WATERSHED HYDROGRAPH

Infiow into striucture # 1
‘ Structure type: Null

SO

-- Watershed data for watershed # 1
Curve number = 6020
Area = 8.8 acres |
Hydraulic length 1600.00 Feet :
Elevation change 680.0 feet.
Goneentration time 01227 hou#s
Concentration time type SCS Upland Curves
Unit hydrograph type Forested

Il

Il

-~ Tokbal Area = 8.8 acres

=2 Storm data
Total precipitation

Jsgivinohes

Storm type = SCS 6 hour design storm
Peak Discharge = 46 efg
Discharge volume = 0B Acre: £t

Ty
[ oS A .

MINING




Project Title = WSDD-12 (UNDISTURBED 10/24)
WATERSHED HYDROGRAPH

‘ Inflow into structure # 1
Structure type: Null |

-- Watershed data for watershed # 1
Curve number = 6050

S Crpa T

JUL 3 0 1007
Area = g8 aeres i
Hydraulic length = 1600.00 Feet { TR S MNEA S
Elevation change = 680.0 feet. ]
Concentration time = Q27 hours # UrtaaD
Concentration time type = SCS Upland Curves | CE PRk AR BB ] S 11 R

Unit hydrograph type

Forested

-- Total Area

8.8 acres

-- Storm data
Total precipitation
Storm type SCS Type 2 storm, 24 hour storm
Peak Discharge @25 cis
Discharge volume = Q13 acre-ft

2.5 inches

B

R TR A




Project Title = WSDD-12 (DISTURRBED 10/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

B e B s 2 T s

’ T TRr—
¥

¢

-- Watershed data for watershed # 1 ‘ ; :
Curve number = 90.0 , o PEALIN G
Area = 2.3 acres 3 i [ o
Hydraulic length 450.00 Feet i P JUL 3 0 1007 éTWE?ﬁ

|
|
|

Elevation change = 20.0 feet. ‘
Concentration time = 0.06 hours i e — !
Concentration time type = SCS Upland Curves (g |
Unit hydrograph type = Disturbed ‘ ) MINING |
|
-- Total Area = 2.3 acres B R s

-- Storm data

Total precipitation 1.5 inches

Storm type = SCS 6 hour design storm
Peak Discharge = Al e
Discharge volume = 0.14 acre ft




Project Title = WSDD-12 (DISTURBED 25/6)
WATERSHED HYDROGRAPH

. tnfleow inte Structure ¢ 1
Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 2.3 acres
Hydraulic length = 450.00 Feet

Elevation change = 20.0 feet.
Concentration time = 0R.06 hours

Concentration time type
Unit hydrograph type

I

SCS Upland Curves
Disturbed

I

-- Total Area 2.3 acres

-~- Storm data
Total precipitation
Storm type SCS 6 hour design storm
Peak Discharge 20t cf s
Discharge volume = QidBiacre: ft

1.9 inches

Il

Il

TR O YA S e N AT SN AR
z - o ¥
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Brojedg:fhitile
WATERSHED HYDROGRAPH

Inflow into structure # 1
‘ Structure type: Null

= WSDD-12 (DISTURBED 10/24)

-- Watershed data for watershed # 1
Curve number

= 90 ..0

Area = 2.3 acres
Hydraulic length = 450.00 Feet

Elevation change = 20.0 feet.
Coneentration time =

0.06 hours

SCS Upland Curves
= Disturbed

Concentration time type
Unit hydrograph type

= Nfotal Aresn

2.3 acres
== StEorm data

Total precipitation
Storm type

Peak Discharge
Discharge volume

2 Ssainehes

SCS Type 2 storm,
3.3F als

Q.29 gcre ft

24 hour storm

JuL 301981

b A A -
=
|
i
i

e

—

£
—

Cias AND MINING
Or1.. > £\ t
R—

TS
——
" TR T




Project Title - WSDD-13 (UNDISTURBED - 10/6)
6TERSHED HYDROGRAPH

Inflow into structure # 1
Sthueture type: Null

-- Watershed data for watershed # 1
Curve number = 60.0
Area il il iaeres
Hydraulic length 210000 Feet
Elevation change 1130 ;0 fteet.
Concentration time = 0.8 1 heurs
Concentration time type SCS Upland Curves
Unit hydrograph type Forested

Il

-= Total Area = 17.7 acres

-- Storm data
Total precipitation

Storm type SCS 6 hour design storm
Peak Discharge 0 07cts

Discharge volume = 0.01 acre ft

1.5 inches

T




Project Title = WSDD-13 (UNDISTURBED - 25/6)

WATERSHED HYDROGRAPH
‘ Inflow inteo Btructure #. 1
St rueture bypes Null

-- Watershed data for watershed # 1
Curve number = 600
Area
Hydraulic length
Elevation change
Concentration time
Concentration time type
Unit hydrograph type

2100 00 Feel
1130.0 feet.

I

Il

Forested

-- Total Area = 17 .9 acres
-- Storm data
Total precipitation
Storm rype
Peak Discharge = Q301 cts
Discharge volume OxDilvdcre £

Il

1.9 inches

I

17 acresg

B34 hours
S@s. Upland Curves

T

SCS 6 hour design storm

Urtan Di




Project Title = WSDD-13 (UNDISTURBED - 10/24)
WATERSHED HYDROGRAPH

Inflew into: structure # 1

Struckure: type: Null

-- Watershed data for watershed # 1
Curve number = 60.0
Area = e el deres
Hydraulic length 2100 200 Feet
Elevation change 1130.0 Feet |
Concentration time 0,31 hours
Concentration time type g@s. Upland Curves
Unit hydrograph type Forested

-- Total Area = 17.7 acres

-- Storm data
Total precipitation

2.5 inches

Storm: type = SCS Type 2 storm, 24 hour storm
Peak Discharge = 0.49 cfs
Discharge volume = 0.26 acre ft

i
N

‘ A T A
i ik ! j

| JuL 301007 |47




Project Title -~ WSDD-13 (DISTURBED - 10/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1

Structture type: Null

-- Watershed data for watershed # 1
Curve number = 90 6
Area = At acres
Hydraulic length 650,00 "Feel
Elevation change 59.0 feet.
Concentration time = 0.06 hours
Concentration time type SCS Upland Curves
Unit hydrograph type Disturbed

Il

-- Total Area = 3.7 acres

-- Storm data
Total precipitation
Storm type
Peak Discharge
Discharge volume

1.5 inches
SCS 6 hour design storm
2.44 cfs
Q.22 /acre ft

"' EFFECTIVE:

S pdea7 ¥

S

I
Patus

T i |

UtaH DivisioN O1




Broject Title = WSDD-13 (DISTURBED - 25/6)
8TERSHED HYDROGRAPH

Frfilow: invo st riucture # 1
SErugture (type: Null

-- Watershed data for watershed # 1
Curve number

st SA M T

S T

e
s |

,M.f
c
(A
i =
O
O
AT

= 90.0
Area = 3 Wil acrer
Hydraulic length = 65000 Peet
Elevation change = 59.0 feet. 1
Concentration time - 0.06 hours g o
Concentration time type = SCS Upland Curves ™"
Unit hydrograph type = Disturbed

-- Total Area = 3.7 acres

-- Storm data
Total precipitation

Storm type SCS 6 hour design storm
Peak Discharge 339 ohg

Discharge volume = .31 acre It

1.9 inches

Il

I——
B T e

— .
AT




Project Title = WSDD-13 (DISTURBED - 10/24)
ATERSHED HYDROGRAPH
6 Enflow dnto. structiure # L
Structure type: Null

g
5

-- Watershed data for watershed # 1 rwf*;wti"{;mﬂ
Curve number = 900 § :
Area = 3.7 acres | | JUL 30 1007 KT &

Hydraulic length 650.00 Feet

Elevation change = 59.0 feet. | e ;
Concentration time = 0.06 hours : Lo
Concentration time type = SCS Upland CuryedJTan Division O, GAs AND MINING |}
Unit hydrograph type = Disturbed g 1 .

-- Total Area = 3.7 acres

-- Storm data

Total precipitation 2.5 inches

Storm type = SCB Type 2 storm, 24 hour Btorm
Peak Discharge = 5:39 Ccfs
Discharge volume = 0.47 acre ft




Project Title = WSDD-13 (PAVED - 10/6)
WATERSHED HYDROGRAPH

InfFlow. into strueture # 1

Strugture type: Null

.g;u.nm»'l-wva,mxué!‘wwh G T e

-- Watershed data for watershed # 1 i : ]
Curve number = 95.0 ; e Lo S i
Area = 0.3 acres { | 5]
Hydraulic length = 40.00 Feet { ! JUL 3 0 1997 10T1£}2
Elevation change = 2.0 feet. J e T el i
Concentration time = 0.00 hours § i A SRR b {
Concentration time type = SCS Upland Curves i _ §
Unit hydrograph type = Disturbed i UranD O AS AND MINING §

-- Total Area = 0.3 acres A e

-- Storm data
Total precipitation 1.5 1nches

Storm type SCS 6 hour design storm
Peak Discharge = 0ol ofg

Discharge volume = 0.02 acre ft




Project Title = WSDD-13 (PAVED - 25/6)
WATERSHED HYDROGRAPH
. Irtlow into strliicture H#+ i e ——— T S AT,
Structure type: Null

S RN T

% | i 24
-- Watershed data for watershed # 1 | a 0 1007 §T1%71
Curve number = 95 40 f | JUL 001 :

Area e 0.3 acres

e

Hydraulic length = 40.00 Feet |

Elevation change = 2.0 feet. V UranDi MINING
Concentration time = 0500 hours 1 : i
Concentration time type = SCS Upland CUY V@@=

Unit hydrograph type = Disturbed

-- Total Area 0.3 acres

-- Storm data
Total precipitation
Stormabybe
Peak Discharge
Discharge volume

1.9 inches
SCS 6 hour design storm
B lid afls
QL3 tacrertt




Project Title = WSDD-13 (PAVED - 10/24)
WATERSHED HYDROGRAPH
‘. Inflew into structure @ 1

Struekure type: Null e ——s

L S—

R, S—

-- Watershed data for watershed # 1

Curve number = 55,0 ] s, /) f
| ] |1 )7 e (& ~ 8

Area e 3 - dores i ,/ J UL o ”,‘ 10Q7 /19

Hydraulic length = 40.00 Feet 1 L

Elevation change = 2.0 feet. ‘

Concentration time = 0 .00 ‘hours ! Uras

e e

Concentration time type = SCS Upland Curves e \S AND MINING
Unit hydrograph type = Disturbed e —
-- Total Area = 0.3 /agres

-- Storm data
Total precipitation
Stormitype SCS Type 2 storm, 24 hour B8torm
Peak Discharge ge20:crs
Discharge volume = 0.04 acre ft

2.5 inches

I

e —




Project Title = WSDD-14 (DISTURBED 10/6)
WATERSHED HYDROGRAPH

Inflow intolstructure # 1
. Structure type: Null

. w

!
i
-- Watershed data for watershed # 1 §
i
§

Curve number = 90.0
Area = 0.9 acres
Hydraulic length = 140.00 Feet
Elevation change = 23.0 feet. |
Concentration time - 0.01 hours {
Concentration time type = SCS Upland Curves f
Unit hydrograph type = Disturbed

-- Total Area = 0.9 acres

-- Storm data

Total precipitation 1.5 inches

SCS 6 hour design storm

Storm type =
Peak Discharge = Q.35 8
Discharge volume — 0.05 acre ft

T S N oy

T

§
H

e e

Le .

b T —

S —




Project Title = WSDD-14 (DISTURBED 25/6)

WATERSHED HYDROGRAPH

Intlow 1nbol structure " i
. Null

Structure type:

-- Watershed data for watershed # 1

Curve number

Area

Hydraulic' length
Elevation change
Concentration time
Concentration time type
Unit hydrograph type

-- Total Area

—~ Storm datd
Total precipitation
Storm type
Peak Discharge
Discharge volume =

90.0
0.9 acres ]
140.:00 Feel |
23.0 feet. |

SCS Upland Curves |
Disturbed

0.9 acres

1.9 inches

SCS 6 hour design storm
0.49 cfs
007 raere it

0.01 hours ! Y D

SN

ND MINING

T TR SRS Y

.

S ——




Project Title = WSDD-14 (DISTURBED 10/24)

WATERSHED HYDROGRAPH
Fntilow 1hnto structure o I

S8tructure type:

Null

S —

-- Watershed data for watershed # 1

Curve number

Area

Hydraulic length
Elevation change
Concentration time

Concentration time type

Unit hydrograph type
Total Area

Storm data
Total precipitation
Storm type
Peak Discharge
Discharge volume

= 90 0

= U 9 igeres ]

140.00 Feet |

= 23.0 feet. '
0.. 01 "houxrs

SCS Upland Curves

= Disturbed

0.9 acres

2.5 inches

S ——

S
PP A n

L ——

SCS Type 2 storm, 24 hour storm

0 .78 ¢cfs
Goliltacre Bl

JUL 30

1007

L ——

- S—




Project TrEle = WSDD-14 (UNDISTURBED 10/6)

WATERSHED HYDROGRAPH

‘ Inflow into structure # 1
Structure type: Null

B e o e e e —

-- Watershed data for watershed # 1

Concentration time = 0.05 hours
SCS Upland Curves
Forested

Curve number = 60.0 | | JUL 301007 Lﬂ/?E%

Area = 0.8 acres }

Hydraulic length = 380.00 Feet . G TR ot ;

Elevation change = 245.0 feet. é s . %
? rau D) Y ) \ IVIINING

Concentration time type
Unit hydrograph type

-- Total Area = 0.8 acres

-- Storm data
Total precipitation
Storm type SCS 6 hour design storm
Peak Discharge .00 cfs
Discharge volume = 0.00 acre ft

1.5 inches




Project Title = WSDD-14 (UNDISTURBED 25/6)
WATERSHED HYDROGRAPH

‘ afiow ipte structute ' 1 L rem——
Structure type: Null pmm———

-- Watershed data for watershed # 1

Curve number = 60.0 | P JUL 3019
Area = 0.8 acres { b
Hydraulic length = 380.00 Feet 1 ¢
Elevation change = 245.0 feet. i ( D MININC
Concentration time = .05 ‘hours i Urtan U
Concentration time type = SCS Upland Curves) i ————
Unit hydrograph type = Forested gy 4
-- Total Area = 0.8 acres

-- Storm data

Tokad: precipikakbion: = 1.9 inches

Storm type = S3CS 6 hour design storm
Peak Discharge = 0, 02:¢ ks

Discharge volume = 000 acre. ft

A

Brraunzss

|
|




Project Title = WSDD-14 (UNDISTURBED 10/24)

WATERSHED HYDROGRAPH i e e i
. Infiow inte strudture # 1 |
Structure type: Null N ‘ )

S BB AR AT

-- Watershed data for watershed # 1
Curve number 2 6000
Area = 0.8 acres
Hydraulic length 380.00 Feet

G
e
o
0
O
<
AN
i)

I

= N

Elevation change = 245.0 feet.
Concentration time = 0.05 hours : 5 PRI CRR R T R
Concentration time type = SCS Upland Curves
Unit hydrograph type = Forested
-- Total Area = 0.8 acres
-- Storm data
Totadl precipitatisn = 2.5 inches
Storm type = SCS Type 2 storm, 24 hour storm
Peak Discharge = .03 ctfs
Discharge volume = 0.0t acre ft




Project Title = WSDD-14 (PAVED - 10/6)

WATERSHED HYDROGRAPH R T S R
. Inflow into structure # 1

Structure type: Null

B TR 7

s — s a—

| JuL 301007 |17 4
-- Watershed data for watershed # 1 3 ! ]
Curve number - 95.0 ; ARSI G Sl S

L
Ared = 0.1 aeres , , Lo ;
Hydraulic length = 30.00 Feet | UmaHD N OIL, GAS AND MINING -
Elevation change = 1.0 teet  §. oo i

0.00 hours
SCS Upland Curves
Disturbed

Concentration time
Concentration time type
Unit hydrograph type

-- Total Area = 0.1 acres

~= Storm data
Total precipitation
Storm type
Peak Discharge
Discharge volume

1.5 inches
SCS 6 hour design storm
0.04 cfs
0101 ‘acre ft




Project Title = WSDD-14 (PAVED - 25/6)
WATERSHED HYDROGRAPH

Inflow 1nto structire #  1 e P e e
. Structure type: Null '

| wii wg oy o

-- Watershed data for watershed # 1 g JUL 8 0 1007 &TTE%?

Curve number = 95.0 | %
Area = 0.1 acres . A EASRISL SR
Hydraulic length = 30.00 Feet
Elevation change = 1.0 feet. ! Uraul {INING
Concentration time = 0.00 hours i e
Concentyation time type » BUS Usland Chrves e
Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation 1.9 inches

Storm type = SCS 6 hour design storm
Peak Discharge = e/ Fohii=
Discharge volume — 0..01 &acre ft

P

S R T T



Project Title = WSDD-14

WATERSHED HYDROGRAPH
Inflew into structure. # 1

Structure type:

Null

-- Watershed data for watershed # 1

Curve number

Area

Hydraulic length
Elevation change
Concentration time

Concentration time type

Unit hydrograph type
Total Area

Storm data

Total precipitation
Storm type

Peak Discharge
Discharge volume

I

950
0.1 acres
30.00 Feet
1.0 feet.
0200 hours

Il

I

Disturbed

0.1 acres

2.5 inches
SCS. Type .2 (8torm,

0. 07 ofs

002 acre ft

SCS Upland Curves

(PAVED - 10/24)

it s T R S —

R S — L
¥

3

24 Hour ‘stokrm
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CRANDALL CANYON MINE 06/97

SEDIMENTATION AND DRAINAGE CONTROL PLAN

|
i
i 3
i - :
| JUL 301007 A1

5 ]
i ;
|
¥ \ I \ §

T

DITCH FLOW CALCULATIONS




Title of’run: DD=33 " (MIN. 10/6)

Solvirig Lot
Triangle
Hiimwe deolh (B0 e oo 0 0
Hipae Sidealope s | L s
Sedoiid Side slepe . i
Slope of diversion
Manning"s n
ATV SRR P b L Rl R
Cross section area (sqft)..
RS ekl 70 radame i s
RS T s agl e e sl
Biroude mumber. e ety

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

Depth Normal

0D

0.0
)

DN O O-N)

140
1440
il
035
.62
.94
.34
79
.84

kST Ty
£

o

e YR
rengTe? -

TSN

B

B




Titlewof wun: PH-13 . (MIN. 10 /24)

SO livaiimer Bonm. e Renal T = Depth Normal
ilangle

et B s i B og o 6 S SRR R = 3.33
Piint Bige slobe. ... i = 1:0
SecondSade  Sleopa. . cas i el = 10,0
Slopelof diversion. csmih ol = 00179
Merrtrnanerdisio m ol ac g L B = 04035
1SS o D S e B S B = 6.08
Cross section area (sqgft)..= o/
Byidimaline uraditias co s e = 0.47
e SRS e B RS e R e = 3.44
Proudesmumbens i o L aal ial s o = 9189

- D PR
AT ST B
BS———

TSR AN




Bitle ofvrld i DD=136 (MAX 1560/ 6)
Sedlvatolofitider sl et G B il e T =

'apede ziod
FLOW Bleprho REY L e =
Barsic! Shde islignelin oot =
second Side slape: ... 0.0 &
Boeom wideh AL8) o -ulod =
Slope af.disrersiernc e oo =
Manmn gl s didisio. 8 L LT =
RSy L8 o e i e =
Cross section: area (sgft)..=
Hydegal 1o padims e o aian —
2eTSH A SRR T e =
Froudernumbess b o e o L =

Depth Normal

Qds
20
PAENG,

26010

0.5000
0. 885
6
34,
il
.66
BT

W -JgoonN

]
5 I
i =
i P JUI
:
{




Tt

@

leofirun+ . DD-13: (MAX. :10/24)
Slotliprat o hehalt i s S s
pedeziod

BiEawsdepih i LR o e s =
Pizal Bage Bilome. ..o v =
Secong Side BLODe ... i =
Bomtens WadE R (et ie | o =
Slemewob diveraa onl oo =
Manptiegia i gl 08 D 0L g =
WisASd I GO IR e L T R e =
Cross. section area (sqgft)..=
Hydpall semvaclibige o . oo i, =
PSS =
Hroutie nmbe® .l e e oo =

= Depth Normal

0

2
QL5
015

.24
240
200

i) &
000
035

.08

1610

1.9

el

.04

B
o A s
o

e vt




CRANDALL CANYON MINE 05/97

SEDIMENTATION AND DRAINAGE CONTROL PLAN

% o
| JUL 301007 1A
72" CULVERT OUTLET
RIP-RAP APRON

FLOW VELOCITY CALCULATIONS




Title of run: BEGIN APRON (ZONE A)

MOE VN e i s = Depth Ncrmal
Trapedeziod

Elow GREUR Ee e 0D = 208

Firsc S008 slome. ... ... = 150

Second Sia8 slope., . .0o0000 = 140

Borrom wIgER (FTE) .. 0 00l = 6.00

Biope - of diversion. . ... ... = 0.0667

ekt il g DR SRS A = Q035

@9 2T fan e Lot B o R R S =222 079

Crogs aection area (sqft) . .= 1.6:.29

HVEZURLSe sRddus. 0. .. a0 = 1439

el SN e RO R R = 1368

FProucs gumeee . . . ... 00 = 2.05
| ! k
| | JUL 301007 |13
g UTtal MININC :

e —




Title of rurn: MIDBLE APRON (15')
BOLPiag TOF. s il wivie éis =

Trapedeziod
Filow aepth (ECl s, . ool . =
Riyot Side igleope vl ik o =
Secpnd Side ‘slape. (.. 4. . =
Hoerom widehd $E80 .5 o0 v =
Slope of divexsion...... .. =
ManisrRoiigi R Sl L =
i o SR B Ll Bt G B =

ross section

area (sgft)..

Hudbunlic 2adaum. .. ...+ ...

o SRR
Froude number

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

I

]

(ZONE B)
Depth Normal

i e G

12

1= 0
10
-00

0.0667

0

Q35

222 5h9

. S XSl 6 M F

e

18

i

12

Ly

58
16
i
95




Ticle ofirun: ENBLAPRON (30!)
BOTving TOX . onia i i ek v R

Trapedeziod
Flow Qepth TEBIGn Suia iy
Firag iSide slope il a0,
Second Side slope it .o
Bovvom wigbl dRC) ..
Sitpe of diversaon.. .. .....
Mannnerligaiioo e loe ol S essl

GRS oaie ) v Beh B R o Y
Cross section area (sqft)..

Bydrualic radiug. i, . e

B0 e e el e R
Bratde  numbar. ool ol

(ZONE C)

= Depth Normal
= 1,08
= 10
= L0
= 18.00
=00 05066+
= 0.483%
= 2299
= 20 54
= 0.98
= 10:.:83
= 1393

; ;
] 1 2 . F’
| uL 30007 A1
i i | i
i — —— |

g

|

3 ‘ i
r T1rax N TIN(




T.tle of run: NATURAL CHANNEL
SeTviae TBE . o L e v = Depth Normal

Traredeziod
Flow depth 1E8) 5 . 6.0 00 - Jeraid o)
FigetSidedsieres . o oo = 16 e
SecondSidersiope. ..o 0. . = 1.0
Boccom wiakk LR ) .. 0 ki = 17.00
Siocpe of diversion, .. ... = 0.0667
Memniherisimhs aotiie gL L0l o = 2035
CESe i saatifuu e e S0 G0 ndea b =i 22085409
Cross secticn area (sgft)..= 20522
Hydrual ic: Tastaug. .. . .0 0. = 1.00
Boat s e w J3Eed

Erondesnumbe i (0, @0 fae st = 1.94




