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September 10, 2020 
 
 
 
Gregg Galecki 
Canyon Fuel Company, LLC 
Skyline Mine 
HCR 35 Box 380 
Helper, UT 84526 
 
Subject: Evaluation of Potential Geomorphic Impacts of 
 Mine-Water Discharge into the Upper Portion of Electric Lake 
 
Dear Gregg: 
 
Pursuant to your request, I have evaluated the potential geomorphic impacts of discharging water from 
the Skyline Mine into the upper reaches of Electric Lake in Emery County, Utah.  It is my understanding 
that a new borehole will be drilled into the mine and water will be pumped through this borehole to the 
lake at a rate of up to 10,000 gallons per minute (“gpm”).  Although the discharge from the mine will 
likely vary with time, I assumed a flow at this rate to estimate worst-case conditions. 
 
I evaluated conditions at the two alternative discharge locations shown on Figure 1.  It is my 
understanding that the North site is the preferred location for the discharge.  Both alternative discharge 
locations may be upstream from or below the lake surface depending on normal, operational lake level 
fluctuations.  Since the discharge location may be upstream from the lake during periods of low lake 
level, I have prepared recommendations for energy dissipation to minimize impacts to the exposed 
stream channel and adjacent overbank areas during periods of lower lake level.  The results of my 
evaluation and design recommendations are provided below. 
 
Field Data Collection Methods 
 
Photographs taken during the site survey on August 25, 2020 are provided in Attachment A.  The cross 
section at each alternative discharge location was surveyed using a Topcon RL-H5A horizontal self-
leveling rotary laser with LS-80L receiver.  The surveys were shot using relative elevations, independent 
of each location.  Horizontal distances were measured using a Keson 100-foot heavy-duty fiberglass tape 
which was stretched to minimize sag.  Elevations and location data were collected at each important 
feature or change in grade (e.g., channel banks, historic lake levels, slope breaks, etc.). 
 
The longitudinal profile of the creek water surface was also surveyed at points 100 feet up- and 
downstream from the cross sections to establish hydraulic grade lines.  Based on observations made 
during the field survey, the stream channel lies beneath the elevation of the lake high-water line at least 
to the elevation of the top of the west terrace bank at the North location and to an elevation at least 2 
feet above the west terrace bank at the South location. 
 
  

Richard B. White, PE, PLLC 
13441 South Lone Peak Lane  Draper, Utah 84020  801-673-6647 
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Data Evaluation 
 
PacifiCorp has collected nearly continuous streamflow data since 2006 from the location shown on 
Figure 1 as UPL-10, upstream from the alternative discharge locations.  Although periods of no data 
have occurred sporadically during the period of record (most commonly during winter months), average 
daily flow records are available for the majority of the period. 
 
Average daily flow data are available for the period of record, but peak daily flow data are currently 
available only for the period of November 7, 2018 through the present.  Since flood frequency 
evaluation methods rely on peak daily flow data rather than average daily flow data, estimates of annual 
peak flows were derived for the years when peak flow data were unavailable by multiplying the annual 
maximum average daily flows by a correction factor.  The correction factor was determined by 
calculating the ratio of peak to average daily flow for the 20 days of highest peak flow in 2019 and 2020 
(i.e., the period when both average daily and peak daily flow data were available for the months when 
peak flows typically occur in the area).  The average of those ratios was 1.789.  The largest average daily 
flow for each year was then multiplied by this factor to obtain the estimated annual peak flow for that 
year.  The actual peak measured flows for 2019 and 2020 were used in the analysis. 
 
The annual peak flow estimates and data were entered into a spreadsheet developed by Yochum 
(2014)1.  This spreadsheet utilizes the Log-Pearson Type III Distribution to calculate peak flow rates at 
various return periods, as recommended by the Interagency Advisory Committee on Water Data (1982)2.  
Estimates that utilized the generalized skew were selected as being most representative of the site.  The 
resulting data and calculations are provided in Attachment B and summarized in Table 1. 
 
 

TABLE 1 
 

Discharge-Frequency Estimates for Upper Huntington Creek 
 

Return Period 
(yr) 

Peak Discharge 
(cfs) 

10 207 

25 269 

50 317 

100 366 

 
 

 
1 Yochum, S. 2014.  Log-Pearson Frequency Analysis Spreadsheet, Version 2.5, 6/2014. Excel spreadsheet available 
as a direct download via Google search. 
2 Interagency Advisory Committee on Water Data.  1982.  Guidelines for Determining Flood Flow Frequency.  
Bulletin #17B of the Hydrology Subcommittee. U.S. Geological Survey. Reston, VA. 
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The depth and average velocity of flow at each location were determined using the surveyed cross 
sections and Manning’s equation for open-channel flow.  Roughness coefficients were estimated based 
on professional judgment.  The surveyed cross section data were entered into a spreadsheet prepared 
by the Pima County Flood Control District3.  Flow depths and velocities were determined for each of the 
peak flows, both alone and with the addition of mine discharge at a rate of 10,000 gpm (22.28 cubic feet 
per second [“cfs]). 
 
The results of the open-channel flow calculations are provided in Attachment C, with flow depth 
calculations summarized in Figure 2 for the natural (no mine discharge) condition.  The effect of the 
mine-water discharge on the velocity and depth of flow in Upper Huntington Creek are shown in Figures 
3 and 4, respectively.  As indicated therein, discharging 10,000 gpm of mine water into the creek has the 
potential to increase the velocity of flow by 0.1 to 0.2 ft/s and increasing the flow depth by similar 
magnitudes (0.1 to 0.2 foot, depending on the flood frequency). 
 
Field observations indicate that the natural stone in the bottom of the channel ranges in size from about 
0.5 to 18 inches at the North location and 0.5 to 24 inches at the South location.  In both cases, the 
median diameter of the stone is estimated to be 4 to 6 inches. 
 
The erosional stability of the channel bed at each cross section was determined based on the maximum 
permissible velocity methods of the U.S. Natural Resources Conservation Service (2007)4.  For the 
channel bed, the maximum permissible velocity was set equal to the basic velocity of Figure 5.  Based on 
a stone diameter of 4 inches, the allowable velocity would be approximately 10.8 ft/s for sediment-
laden flow (i.e., the condition during a peak flow event).  Since the D75 is larger than the D50 of 4 to 6 
inches estimated in the field, the actual allowable velocity would be greater than 10.8 ft/s.  Figure 3 
indicates that the estimated velocities of flow, even with a mine-water discharge of 10,000 gpm, would 
be less than 6 ft/s.  Thus, I consider the channel bed in both locations to be erosionally stable. 
 
The stability of the banks was assessed based on field observations, professional judgment, and 
guidelines provided by Rosgen (2001)5.  Neither the North nor the South alternative location exhibited 
active erosion at the time of the field visit.  The east and west banks of the North location are well 
vegetated and stable.  The west bank immediately downstream from the potential discharge location 
was not vegetated but was well armored at its base.  Some erosion of that bank was evident, probably 
due to sloughing as a result of saturation of the bank during period of high lake level.  The erosion 
hazard in this reach is categorized as low. 
 

 
3 Pima County Regional Flood Control District. Normal Flow Discharge Using Manning’s Equation. Excel spreadsheet 
available as a direct download via Google search. 
4 U.S. Natural Resources Conservation Service.  2007.  Threshold Channel Design.  Chapter 8 of Part 654: Stream 
Restoration Design, National Engineering Handbook.  Washington, D.C. 
5 Rosgen, D.L. 2001. A Practical Method of Computing Streambank Erosion Rate. Proceedings of the Seventh 
Federal Interagency Sedimentation Conference. Volume I, Section II: Stream Restoration.  pp. II-9 through II-17. 
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The west bank of the creek at the South location was moderately-well armored with stone or 
vegetation.  However, the east bank (on an outside bend of the creek) exhibited active sloughing, again 
probably due to saturation of the bank during periods of high lake level.  The erosion hazard of this 
reach is categorized as moderate. 
 
Design Recommendations 
 
It is my understanding that the U.S. Forest Service (the land management agency in the Upper 
Huntington Creek area) has requested that the discharge location be below the high-water line of 
Electric Lake.  Field observations indicate that both of the potential discharge locations are below the 
high-water level.  This is verified by Figure 6, which is a Google Earth Image of the upper reach of Electric 
Lake taken in September 2011. 
 
The current design anticipates that the discharge line from the new boreholel will consist of 18-inch 
diameter HDPE.  The velocity of the discharge from this line was calculated based on straight-line 
distances from the probable borehole site to the alternative discharge locations, as well as elevations 
obtained from Google Earth.  The results of these calculations are presented in Attachment D.  As 
indicated therein, it is estimated that the velocity of flow at a discharge rate of 10,000 gpm will be 18.2 
ft/s at the North site and 17.9 ft/s at the South site. 
 
I recommend that the energy associated with those discharge velocities be dissipated using a riprap 
apron.  The design presented in Figure 7 is based on the recommendations of Thompson and Kilgore 
(2006)6 and the calculations presented in Attachment E.  The purpose of the apron will be to spread the 
flow and create roughness, thereby decreasing the velocity. 
 
The design calculations presented in Attachment E indicate that the riprap used to construct the apron 
should have a median diameter of 9 inches.  Based on the size distribution suggested by Haan et al. 
(1994)7, I recommend the riprap gradation contained in Table 2. 
 

TABLE 2 
 

Recommended Gradation for Riprap Apron 
 

Percent Finer Nominal Diameter (in) 

0 1.5 

20 4.5 

50 9 

100 18 

 
6 Thompson, P.L. and R.T. Kilgore. 2006. Hydraulic Design of Energy Dissipators for Culverts and Channels. 
Hydraulic Engineering Circular No. 14, Third Edition.  U.S. Federal Highway Administration. Arlington, VA. 
7 Haan, C.T., B.J. Barfield, and J.C. Hayes. 1994. Design Hydrology and Sedimentology for Small Catchments.  
Academic Press. San Diego, CA. 
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The apron should be installed at zero grade on relatively level ground immediately west of the active 
stream channel, on the local overbank area below the top of the adjacent, higher terrace (see Figure 2).  
I recommend that silt fencing be installed immediately downstream from the area where the apron is 
being installed to protect the stream channel during construction.  This silt fencing can be removed 
following installation of the apron. 
 
If the South discharge location is selected, additional riprap of the same dimension as the apron should 
be installed at the downstream edge of the apron to join and blend with the natural stone in the 
channel bottom.  This additional riprap will not be necessary at the North discharge location as long as 
the vegetation between the east edge of the apron and the west edge of the active stream channel 
remains undisturbed. 
 
I have appreciated the opportunity to assist with this project.  Please contact me if you have any 
questions. 
 
Sincerely, 
 

 
Richard B. White, P.E. 
Consulting Civil and Environmental Engineer 
 
Attachments: Figure 1 – Site Features 
  Figure 2 – Flow Elevations for Peak Flows with 10- and 100-Year Return Periods 
  Figure 3 – Effect of Mine Discharge on Flow Velocity 
  Figure 4 – Effect of Mine Discharge on Flow Depth 
  Figure 5 – Allowable Velocity in Channel Bed 
  Figure 6 – 2011 Aerial Image of the Upper Reach of Electric Lake 
  Figure 7 – Riprap Apron Design Details 
 
  Attachment A – Site Photographs Taken 25 Aug 2020 
  Attachment B – Results of Discharge Frequency Analyses 
  Attachment C – Results of Flow Depth and Velocity Analyses 
  Attachment D – Results of Pipe Discharge Analyses 
  Attachment E – Riprap Apron Design Calculations 

 



 
 

 
 SOURCE: GOOGLE EARTH IMAGE DATED 26 AUG 2019 

 
 

FIGURE 1. SITE FEATURES. 
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FIGURE 2. FLOW ELEVATIONS FOR PEAK FLOWS WITH 
         10- AND 100-YEAR RETURN PERIODS. 
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          FIGURE 3. EFFECT OF MINE DISCHARGE ON FLOW VELOCITY. 
 

 



 

 
 

 
 
 
 

     FIGURE 4. EFFECT OF MINE DISCHARGE ON FLOW DEPTH. 
 

 



 

 
 
 
 
 
 
 
 
 

 
 

SOURCE: U.S. NATURAL RESOURCES CONSERVATION SERVICE (2007) 

 
 
 
 
 
 
 
 
 

FIGURE 5. ALLOWABLE VELOCITY IN CHANNEL BED. 

 



 
 

 
 SOURCE: GOOGLE EARTH IMAGE DATED 14 SEP 2011. 

 
 

FIGURE 6. 2011 AERIAL IMAGE OF THE UPPER REACH OF ELECTRIC LAKE. 
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NOTE: DRAWING PREPARED BY TAYLON EARL, CANYON FUEL COMPANY. 

 
 

FIGURE 7. RIPRAP APRON DESIGN DETAILS. 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT A 
 

Site Photographs Taken 25 Aug 2020 
  



 

 
 

Photo 1 – Upstream view of North site. Riprap apron would be installed in the grassy area on the left. 
 
 

 
 

Photo 2 – Downstream view of North site. 



 

 
 

Photo 3 – View east from terrace at North site.  High lake level is approximately at the terrace level. 
 
 

 
 

Photo 4 - Upstream view of North site. Riprap apron would be installed on the left overbank area. 



 

 
 

Photo 5 – Downstream view of the South site. 
 
 

 
 

Photo 6 - View east from terrace at South site.  High lake level is visible on east bank. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT B 
 

Results of Discharge Frequency Analyses 
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 NRCS Log-Pearson Frequency Analysis Spreadsheet, Version 2.0, 3/2003 Page 1 of 3

Project: Skyline Mine - Electric Lake Discharge
Streamgage: Upper Huntington Creek

Date: 9/4/2020 Performed By: RB White

Without Generalized Skew

Average: 4.5417 Recurrence Percent K-Value Ln(Q) Peak
(4)

Standard Deviation: 0.63105551 Interval
(2)

Chance Discharge Upper Lower

Skew Coefficient
(1)

: -0.0182119 (years) (cfs) (cfs) (cfs)

200 0.5 2.559 6.1565 472 1,050 301
100 1 2.313 6.0010 404 840 265

50 2 2.044 5.8317 341 662 231

Length of systematic record: 15 25 4 1.745 5.6427 282 509 198
Number of historic peaks: 0 10 10 1.280 5.3493 210 341 154

Length of Data Record: 15 5 20 0.843 5.0735 160 237 121
Length of Historic Record:

(5) ---- 2 50 0.003 4.5437 94 125 71
1.25 80 -0.841 4.0110 55 73 37

With Generalized Skew

Recurrence Percent K-Value Ln(Q) Peak
(4)

Generalized Skew Coefficient
(3)

: -0.2500 Interval
(2)

Chance Discharge Upper Lower
MSE Generalized Skew

(3)
: 0.0320 (years) (cfs) (cfs) (cfs)

A: -0.328543 200 0.5 2.361 6.0315 416 876 272
B: 0.935265 100 1 2.157 5.9026 366 731 245

station skew: -0.018212 50 2 1.929 5.7590 317 598 218
MSE Station Skew: 0.32119219 25 4 1.669 5.5951 269 477 190

Weighted skew coefficient
(1)

: -0.2289995 10 10 1.254 5.3332 207 334 152
5 20 0.851 5.0787 161 238 121
2 50 0.038 4.5656 96 128 73

1.25 80 -0.828 4.0190 56 74 38

(1) Station and generalized skews must be between -2.00 and +3.00 in this spreadsheet.

(2) Considering the relatively short length of most gage records, less frequent peak estimates need to be used with
      considerable care.
(3) Computed one of four ways (see "generalized skew coefficient" worksheet): Mean and variance (standard deviation2)
      of station skews coefficients in region; skew isolines drawn on a map or regions; skew prediction equations; read

      from Plate 1 of Bulletin 17B (reproduced in this spreadsheet), with MSE Generalized Skew = 0.302.

(4) Results are automatically rounded to three significant figures, the dominant number of significant figures

      in the K-Value table.
(5) Historic frequency analysis assumes that intervening years reflect systematic record.

Comments:

Peak Timing:

Month Count

1 0
2 1
3 0
4 3
5 9
6 2
7 0
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9 0

10 0
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12 0
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 NRCS Log-Pearson Frequency Analysis Spreadsheet, Version 2.0, 3/2003 Page 2 of 3

Project: Skyline Mine - Electric Lake Discharge
Streamgage: Upper Huntington Creek

Date: 9/4/2020 Performed By: RB White

Input Data Station ID: UPL-10 Latitude, Longitude: -- --
Drainage Area (mi

2
): 0 County: Emery

Number of low outliers eliminated: 0 State: Utah

Date Discharge Date Discharge Date Discharge

(cfs) (cfs) (cfs)

1 05/20/2006 126 n n 51 ---- ---- n n 101 ---- ---- n n
2 05/13/2007 66 n n 52 ---- ---- n n 102 ---- ---- n n
3 05/20/2008 143 n n 53 ---- ---- n n 103 ---- ---- n n

4 04/24/2009 291 n n 54 ---- ---- n n 104 ---- ---- n n
5 06/04/2010 64 n n 55 ---- ---- n n 105 ---- ---- n n

6 06/07/2011 148 n n 56 ---- ---- n n 106 ---- ---- n n
7 05/03/2012 48 n n 57 ---- ---- n n 107 ---- ---- n n

8 05/15/2013 62 n n 58 ---- ---- n n 108 ---- ---- n n

9 05/19/2014 72 n n 59 ---- ---- n n 109 ---- ---- n n
10 05/07/2015 43 n n 60 ---- ---- n n 110 ---- ---- n n

11 05/17/2016 143 n n 61 ---- ---- n n 111 ---- ---- n n
12 04/27/2017 131 n n 62 ---- ---- n n 112 ---- ---- n n
13 05/10/2018 31 n n 63 ---- ---- n n 113 ---- ---- n n
14 04/29/2019 215 n n 64 ---- ---- n n 114 ---- ---- n n

15 02/10/2020 106 n n 65 ---- ---- n n 115 ---- ---- n n
16 ---- ---- n n 66 ---- ---- n n 116 ---- ---- n n
17 ---- ---- n n 67 ---- ---- n n 117 ---- ---- n n
18 ---- ---- n n 68 ---- ---- n n 118 ---- ---- n n
19 ---- ---- n n 69 ---- ---- n n 119 ---- ---- n n
20 ---- ---- n n 70 ---- ---- n n 120 ---- ---- n n

21 ---- ---- n n 71 ---- ---- n n 121 ---- ---- n n
22 ---- ---- n n 72 ---- ---- n n 122 ---- ---- n n

23 ---- ---- n n 73 ---- ---- n n 123 ---- ---- n n
24 ---- ---- n n 74 ---- ---- n n 124 ---- ---- n n

25 ---- ---- n n 75 ---- ---- n n 125 ---- ---- n n

26 ---- ---- n n 76 ---- ---- n n 126 ---- ---- n n

27 ---- ---- n n 77 ---- ---- n n 127 ---- ---- n n
28 ---- ---- n n 78 ---- ---- n n 128 ---- ---- n n
29 ---- ---- n n 79 ---- ---- n n 129 ---- ---- n n
30 ---- ---- n n 80 ---- ---- n n 130 ---- ---- n n
31 ---- ---- n n 81 ---- ---- n n 131 ---- ---- n n
32 ---- ---- n n 82 ---- ---- n n 132 ---- ---- n n
33 ---- ---- n n 83 ---- ---- n n 133 ---- ---- n n
34 ---- ---- n n 84 ---- ---- n n 134 ---- ---- n n
35 ---- ---- n n 85 ---- ---- n n 135 ---- ---- n n
36 ---- ---- n n 86 ---- ---- n n 136 ---- ---- n n
37 ---- ---- n n 87 ---- ---- n n 137 ---- ---- n n
38 ---- ---- n n 88 ---- ---- n n 138 ---- ---- n n

39 ---- ---- n n 89 ---- ---- n n 139 ---- ---- n n
40 ---- ---- n n 90 ---- ---- n n 140 ---- ---- n n
41 ---- ---- n n 91 ---- ---- n n 141 ---- ---- n n
42 ---- ---- n n 92 ---- ---- n n 142 ---- ---- n n
43 ---- ---- n n 93 ---- ---- n n 143 ---- ---- n n
44 ---- ---- n n 94 ---- ---- n n 144 ---- ---- n n
45 ---- ---- n n 95 ---- ---- n n 145 ---- ---- n n
46 ---- ---- n n 96 ---- ---- n n 146 ---- ---- n n
47 ---- ---- n n 97 ---- ---- n n 147 ---- ---- n n
48 ---- ---- n n 98 ---- ---- n n 148 ---- ---- n n
49 ---- ---- n n 99 ---- ---- n n 149 ---- ---- n n
50 ---- ---- n n 100 ---- ---- n n 150 ---- ---- n n
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 NRCS Log-Pearson Frequency Analysis Spreadsheet, Version 2.0, 3/2003 Page 3 of 3

Project: Skyline Mine - Electric Lake Discharge
Streamgage: Upper Huntington Creek

Date: 9/4/2020 Performed By: RB White

Discharge-Frequency, with Gage Skew
Upper Huntington Creek

Discharge-Frequency, with Generalized Skew
Upper Huntington Creek
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ATTACHMENT C 
 

Results of Flow Depth and Velocity Analyses 
  



 NORMAL FLOW DISCHARGE USING MANNING'S EQUATION

  Flood Event

  Site

  Preparer

11  (min of 7, max of 100)
95.08  ft

  0.0096  ft/ft
0.040  dim GOVERNING EQUATIONS: n =  Manning's roughness coefficient D =  flow depth

0.075  dim Q =  V A A =  flow area T =  topwidth

  CHNL 1 CHNL 2 R =  A / P P =  wetted perimeter Q =  discharge

  16.0  ft V =  (1.49 R0.66 S0.5) / n R =  hydraulic radius g =  gravitational acceleration

45.0  ft F =  V / (g A / T)0.5
V =  flow velocity  =  denotes incremental value

  207  cfs
  PNT STA (ft) ELEV (ft) n (dim) R(ft) V (ft/s)  Q cfs DV

2

0 0.0 100.0 OB CH 1 CH 2 OB CH 1 CH 2  OB OB CH 1 CH 2 OB CH 1 CH 2 OB OB

0 5.0 97.9 0.075 0.0 0.0 0.0
0 11.0 96.0 0.075 0.0 0.0 0.0
0 16.0 95.3 0.075 0.0 0.0 0.0
0 17.5 93.6 0.040 0.0 1.0 0.0 2.0 1.48 1.3
0 24.0 93.1 0.040 0.0 11.3 0.0 6.5 2.01 6.5
0 34.0 93.6 0.040 0.0 17.4 0.0 10.0 2.01 10.0
0 45.0 94.0 0.040 0.0 13.9 0.0 11.0 1.46 11.0
0 54.0 97.7 0.075 1.4 0.0 0.0 2.8 0.49 1.21 1.06 2.6 1.7 2
0 56.0 99.8 0.075 0.0 0.0 0.0
0 100.0 99.9 0.075 0.0 0.0 0.0

Elmin = 93.1 FROUDE R(ft) V (ft/s) Q (cfs) DV
2

Elmax = 100.0 NUMBER OB CH 1 CH 2 OB CH 1 CH 2   OB CH 1 CH 2 OB CH 1 CH 2   

OVERBANK VALUES = 0.00 1.4  2.8 0.49 0.00 1.06   2.6 2 0.0

CHNL 1 VALUES = 0.68 43.5 29.5 1.47 4.72 2.01 28.8 205 44.7

CHNL 2 VALUES = 0.0 0.0 0.00 0.00 0.00 0.0 0 0.0

AVG SECTION VALUES = 0.68 44.9 32.3 4.61 2.01 31.4 207 42.7

CRITICAL FLOW VALUES = 274.8 665

Tuesday, September 8, 2020

10-year Peak, Natural Event
Discharge calc for an ASSUMED WSEL & CHNL SLOPE.  Up to two chnls may be defined for an IRREGULAR  section by providing BANK STA 
LEFT, RIGHT. Manning's equ is not subdivided w/i defined chnl(s), where COMPOSITE CHNL n is used.  Roughness coeff (n) automatically 
entered in purple based on BANK STAs & COMPOSITE / OVERBANK n; this may be overwritten by preparer, but equations in purple area are 
then lost.

Skyline Mine Discharge to Huntington Creek - North Option

Select approproate button to set up geometry & nbr of ground pnts.  IRREGULAR button expands spreadsheet to nbr of gnd pnts, which may 
then be entered in blue-shaded area.  Other buttons develop gnd pnts & bank sta for simple cross sections.  Then enter CHNL SLOPE, n & vary 
WSEL to get desired normal flow DISCHARGE.  CRIT FLOW button is effective once desired normal flow DISCHARGE is established, & applies 
to entire cross section.

NBR GROUND PNTS = 

ASSUMED WSEL =

CHNL SLOPE =

D (ft)  T (ft)

 A (ft
2
)  P (ft) MAXIMUM D (ft)  T (ft)

RB White

 A (ft
2
)  P (ft)

COMPOSITE CHNL n = 

OVERBANK n = 

 BANK STA LEFT = 

 BANK STA RIGHT = 

DISCHARGE = 
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 NORMAL FLOW DISCHARGE USING MANNING'S EQUATION

  Flood Event

  Site

  Preparer

11  (min of 7, max of 100)
95.18  ft

  0.0096  ft/ft
0.040  dim GOVERNING EQUATIONS: n =  Manning's roughness coefficient D =  flow depth

0.075  dim Q =  V A A =  flow area T =  topwidth

  CHNL 1 CHNL 2 R =  A / P P =  wetted perimeter Q =  discharge

  16.0  ft V =  (1.49 R0.66 S0.5) / n R =  hydraulic radius g =  gravitational acceleration

45.0  ft F =  V / (g A / T)0.5
V =  flow velocity  =  denotes incremental value

  230  cfs
  PNT STA (ft) ELEV (ft) n (dim) R(ft) V (ft/s)  Q cfs DV

2

0 0.0 100.0 OB CH 1 CH 2 OB CH 1 CH 2  OB OB CH 1 CH 2 OB CH 1 CH 2 OB OB

0 5.0 97.9 0.075 0.0 0.0 0.0
0 11.0 96.0 0.075 0.0 0.0 0.0
0 16.0 95.3 0.075 0.0 0.0 0.0
0 17.5 93.6 0.040 0.0 1.1 0.0 2.1 1.58 1.4
0 24.0 93.1 0.040 0.0 12.0 0.0 6.5 2.11 6.5
0 34.0 93.6 0.040 0.0 18.4 0.0 10.0 2.11 10.0
0 45.0 94.0 0.040 0.0 15.0 0.0 11.0 1.56 11.0
0 54.0 97.7 0.075 1.6 0.0 0.0 3.1 0.54 1.28 1.16 2.8 2.1 2
0 56.0 99.8 0.075 0.0 0.0 0.0
0 100.0 99.9 0.075 0.0 0.0 0.0

Elmin = 93.1 FROUDE R(ft) V (ft/s) Q (cfs) DV
2

Elmax = 100.0 NUMBER OB CH 1 CH 2 OB CH 1 CH 2   OB CH 1 CH 2 OB CH 1 CH 2   

OVERBANK VALUES = 0.00 1.6  3.1 0.54 0.00 1.16   2.8 2 0.0

CHNL 1 VALUES = 0.68 46.4 29.6 1.57 4.91 2.11 28.9 228 50.8

CHNL 2 VALUES = 0.0 0.0 0.00 0.00 0.00 0.0 0 0.0

AVG SECTION VALUES = 0.68 48.0 32.7 4.78 2.11 31.7 230 48.3

CRITICAL FLOW VALUES = 274.8 665

Tuesday, September 8, 2020

10-year Peak with 10,000 gpm Mine Water Discharge
Discharge calc for an ASSUMED WSEL & CHNL SLOPE.  Up to two chnls may be defined for an IRREGULAR  section by providing BANK STA 
LEFT, RIGHT. Manning's equ is not subdivided w/i defined chnl(s), where COMPOSITE CHNL n is used.  Roughness coeff (n) automatically 
entered in purple based on BANK STAs & COMPOSITE / OVERBANK n; this may be overwritten by preparer, but equations in purple area are 
then lost.

Select approproate button to set up geometry & nbr of ground pnts.  IRREGULAR button expands spreadsheet to nbr of gnd pnts, which may 
then be entered in blue-shaded area.  Other buttons develop gnd pnts & bank sta for simple cross sections.  Then enter CHNL SLOPE, n & vary 
WSEL to get desired normal flow DISCHARGE.  CRIT FLOW button is effective once desired normal flow DISCHARGE is established, & applies 
to entire cross section.

NBR GROUND PNTS = 

ASSUMED WSEL =

CHNL SLOPE =

D (ft)  T (ft)

 A (ft
2
)  P (ft) MAXIMUM D (ft)  T (ft)

RB White

Skyline Mine Discharge to Huntington Creek - North Option

 A (ft
2
)  P (ft)

COMPOSITE CHNL n = 

OVERBANK n = 

 BANK STA LEFT = 

 BANK STA RIGHT = 

DISCHARGE = 
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 NORMAL FLOW DISCHARGE USING MANNING'S EQUATION

  Flood Event

  Site

  Preparer

11  (min of 7, max of 100)
95.34  ft

  0.0096  ft/ft
0.040  dim GOVERNING EQUATIONS: n =  Manning's roughness coefficient D =  flow depth

0.075  dim Q =  V A A =  flow area T =  topwidth

  CHNL 1 CHNL 2 R =  A / P P =  wetted perimeter Q =  discharge

  16.0  ft V =  (1.49 R0.66 S0.5) / n R =  hydraulic radius g =  gravitational acceleration

45.0  ft F =  V / (g A / T)0.5
V =  flow velocity  =  denotes incremental value

  269  cfs
  PNT STA (ft) ELEV (ft) n (dim) R(ft) V (ft/s)  Q cfs DV

2

0 0.0 100.0 OB CH 1 CH 2 OB CH 1 CH 2  OB OB CH 1 CH 2 OB CH 1 CH 2 OB OB

0 5.0 97.9 0.075 0.0 0.0 0.0
0 11.0 96.0 0.075 0.0 0.0 0.0
0 16.0 95.3 0.075 0.0 0.0 0.0 0.1 0.01 0.09 0.02 0.1 0.0 0
0 17.5 93.6 0.040 0.0 1.3 0.0 2.3 1.74 1.5
0 24.0 93.1 0.040 0.0 13.0 0.0 6.5 2.27 6.5
0 34.0 93.6 0.040 0.0 20.0 0.0 10.0 2.27 10.0
0 45.0 94.0 0.040 0.0 16.7 0.0 11.0 1.72 11.0
0 54.0 97.7 0.075 2.1 0.0 0.0 3.5 0.61 1.40 1.32 3.2 3.0 3
0 56.0 99.8 0.075 0.0 0.0 0.0
0 100.0 99.9 0.075 0.0 0.0 0.0

Elmin = 93.1 FROUDE R(ft) V (ft/s) Q (cfs) DV
2

Elmax = 100.0 NUMBER OB CH 1 CH 2 OB CH 1 CH 2   OB CH 1 CH 2 OB CH 1 CH 2   

OVERBANK VALUES = 0.00 2.1  3.6 0.59 0.00 1.32   3.4 3 0.0

CHNL 1 VALUES = 0.69 51.0 29.8 1.71 5.21 2.27 29.0 266 61.5

CHNL 2 VALUES = 0.0 0.0 0.00 0.00 0.00 0.0 0 0.0

AVG SECTION VALUES = 0.69 53.1 33.4 5.05 2.27 32.4 269 58.0

CRITICAL FLOW VALUES = 274.8 665

RB White

 A (ft
2
)  P (ft)

COMPOSITE CHNL n = 

OVERBANK n = 

 BANK STA LEFT = 

 BANK STA RIGHT = 

DISCHARGE = 

D (ft)  T (ft)

 A (ft
2
)  P (ft) MAXIMUM D (ft)  T (ft)

Tuesday, September 8, 2020

25-year Peak, Natural Event
Discharge calc for an ASSUMED WSEL & CHNL SLOPE.  Up to two chnls may be defined for an IRREGULAR  section by providing BANK STA 
LEFT, RIGHT. Manning's equ is not subdivided w/i defined chnl(s), where COMPOSITE CHNL n is used.  Roughness coeff (n) automatically 
entered in purple based on BANK STAs & COMPOSITE / OVERBANK n; this may be overwritten by preparer, but equations in purple area are 
then lost.

Skyline Mine Discharge to Huntington Creek - North Option

Select approproate button to set up geometry & nbr of ground pnts.  IRREGULAR button expands spreadsheet to nbr of gnd pnts, which may 
then be entered in blue-shaded area.  Other buttons develop gnd pnts & bank sta for simple cross sections.  Then enter CHNL SLOPE, n & vary 
WSEL to get desired normal flow DISCHARGE.  CRIT FLOW button is effective once desired normal flow DISCHARGE is established, & applies 
to entire cross section.

NBR GROUND PNTS = 

ASSUMED WSEL =

CHNL SLOPE =
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 NORMAL FLOW DISCHARGE USING MANNING'S EQUATION

  Flood Event

  Site

  Preparer

11  (min of 7, max of 100)
95.43  ft

  0.0096  ft/ft
0.040  dim GOVERNING EQUATIONS: n =  Manning's roughness coefficient D =  flow depth

0.075  dim Q =  V A A =  flow area T =  topwidth

  CHNL 1 CHNL 2 R =  A / P P =  wetted perimeter Q =  discharge

  16.0  ft V =  (1.49 R0.66 S0.5) / n R =  hydraulic radius g =  gravitational acceleration

45.0  ft F =  V / (g A / T)0.5
V =  flow velocity  =  denotes incremental value

  292  cfs
  PNT STA (ft) ELEV (ft) n (dim) R(ft) V (ft/s)  Q cfs DV

2

0 0.0 100.0 OB CH 1 CH 2 OB CH 1 CH 2  OB OB CH 1 CH 2 OB CH 1 CH 2 OB OB

0 5.0 97.9 0.075 0.0 0.0 0.0
0 11.0 96.0 0.075 0.0 0.0 0.0
0 16.0 95.3 0.075 0.0 0.0 0.0 0.8 0.05 0.28 0.11 0.8 0.0 0
0 17.5 93.6 0.040 0.0 1.5 0.0 2.3 1.83 1.5
0 24.0 93.1 0.040 0.0 13.6 0.0 6.5 2.36 6.5
0 34.0 93.6 0.040 0.0 20.9 0.0 10.0 2.36 10.0
0 45.0 94.0 0.040 0.0 17.7 0.0 11.0 1.81 11.0
0 54.0 97.7 0.075 2.4 0.0 0.0 3.7 0.65 1.46 1.41 3.4 3.5 3
0 56.0 99.8 0.075 0.0 0.0 0.0
0 100.0 99.9 0.075 0.0 0.0 0.0

Elmin = 93.1 FROUDE R(ft) V (ft/s) Q (cfs) DV
2

Elmax = 100.0 NUMBER OB CH 1 CH 2 OB CH 1 CH 2   OB CH 1 CH 2 OB CH 1 CH 2   

OVERBANK VALUES = 0.00 2.5  4.5 0.55 0.00 1.41   4.2 4 0.0

CHNL 1 VALUES = 0.70 53.6 29.8 1.80 5.38 2.36 29.0 289 68.4

CHNL 2 VALUES = 0.0 0.0 0.00 0.00 0.00 0.0 0 0.0

AVG SECTION VALUES = 0.71 56.1 34.3 5.21 2.36 33.2 292 64.0

CRITICAL FLOW VALUES = 274.8 665

RB White

 A (ft
2
)  P (ft)

COMPOSITE CHNL n = 

OVERBANK n = 

 BANK STA LEFT = 

 BANK STA RIGHT = 

DISCHARGE = 

D (ft)  T (ft)

 A (ft
2
)  P (ft) MAXIMUM D (ft)  T (ft)

Tuesday, September 8, 2020

25-year Peak with 10,000 gpm Mine Water Discharge
Discharge calc for an ASSUMED WSEL & CHNL SLOPE.  Up to two chnls may be defined for an IRREGULAR  section by providing BANK STA 
LEFT, RIGHT. Manning's equ is not subdivided w/i defined chnl(s), where COMPOSITE CHNL n is used.  Roughness coeff (n) automatically 
entered in purple based on BANK STAs & COMPOSITE / OVERBANK n; this may be overwritten by preparer, but equations in purple area are 
then lost.

Skyline Mine Discharge to Huntington Creek - North Option

Select approproate button to set up geometry & nbr of ground pnts.  IRREGULAR button expands spreadsheet to nbr of gnd pnts, which may 
then be entered in blue-shaded area.  Other buttons develop gnd pnts & bank sta for simple cross sections.  Then enter CHNL SLOPE, n & vary 
WSEL to get desired normal flow DISCHARGE.  CRIT FLOW button is effective once desired normal flow DISCHARGE is established, & applies 
to entire cross section.

NBR GROUND PNTS = 

ASSUMED WSEL =

CHNL SLOPE =
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 NORMAL FLOW DISCHARGE USING MANNING'S EQUATION

  Flood Event

  Site

  Preparer

11  (min of 7, max of 100)
95.52  ft

  0.0096  ft/ft
0.040  dim GOVERNING EQUATIONS: n =  Manning's roughness coefficient D =  flow depth

0.075  dim Q =  V A A =  flow area T =  topwidth

  CHNL 1 CHNL 2 R =  A / P P =  wetted perimeter Q =  discharge

  16.0  ft V =  (1.49 R0.66 S0.5) / n R =  hydraulic radius g =  gravitational acceleration

45.0  ft F =  V / (g A / T)0.5
V =  flow velocity  =  denotes incremental value

  317  cfs
  PNT STA (ft) ELEV (ft) n (dim) R(ft) V (ft/s)  Q cfs DV

2

0 0.0 100.0 OB CH 1 CH 2 OB CH 1 CH 2  OB OB CH 1 CH 2 OB CH 1 CH 2 OB OB

0 5.0 97.9 0.075 0.0 0.0 0.0
0 11.0 96.0 0.075 0.0 0.0 0.0
0 16.0 95.3 0.075 0.1 0.0 0.0 1.4 0.10 0.42 0.20 1.4 0.1 0
0 17.5 93.6 0.040 0.0 1.6 0.0 2.3 1.92 1.5
0 24.0 93.1 0.040 0.0 14.2 0.0 6.5 2.45 6.5
0 34.0 93.6 0.040 0.0 21.8 0.0 10.0 2.45 10.0
0 45.0 94.0 0.040 0.0 18.7 0.0 11.0 1.90 11.0
0 54.0 97.7 0.075 2.7 0.0 0.0 4.0 0.69 1.52 1.50 3.7 4.2 3
0 56.0 99.8 0.075 0.0 0.0 0.0
0 100.0 99.9 0.075 0.0 0.0 0.0

Elmin = 93.1 FROUDE R(ft) V (ft/s) Q (cfs) DV
2

Elmax = 100.0 NUMBER OB CH 1 CH 2 OB CH 1 CH 2   OB CH 1 CH 2 OB CH 1 CH 2   

OVERBANK VALUES = 0.00 2.9  5.4 0.54 0.00 1.50   5.0 4 0.0

CHNL 1 VALUES = 0.70 56.2 29.8 1.89 5.56 2.45 29.0 312 75.6

CHNL 2 VALUES = 0.0 0.0 0.00 0.00 0.00 0.0 0 0.0

AVG SECTION VALUES = 0.72 59.1 35.2 5.36 2.45 34.0 317 70.3

CRITICAL FLOW VALUES = 274.8 665

RB White

 A (ft
2
)  P (ft)

COMPOSITE CHNL n = 

OVERBANK n = 

 BANK STA LEFT = 

 BANK STA RIGHT = 

DISCHARGE = 

D (ft)  T (ft)

 A (ft
2
)  P (ft) MAXIMUM D (ft)  T (ft)

Tuesday, September 8, 2020

50-year Peak, Natural Event
Discharge calc for an ASSUMED WSEL & CHNL SLOPE.  Up to two chnls may be defined for an IRREGULAR  section by providing BANK STA 
LEFT, RIGHT. Manning's equ is not subdivided w/i defined chnl(s), where COMPOSITE CHNL n is used.  Roughness coeff (n) automatically 
entered in purple based on BANK STAs & COMPOSITE / OVERBANK n; this may be overwritten by preparer, but equations in purple area are 
then lost.

Skyline Mine Discharge to Huntington Creek - North Option

Select approproate button to set up geometry & nbr of ground pnts.  IRREGULAR button expands spreadsheet to nbr of gnd pnts, which may 
then be entered in blue-shaded area.  Other buttons develop gnd pnts & bank sta for simple cross sections.  Then enter CHNL SLOPE, n & vary 
WSEL to get desired normal flow DISCHARGE.  CRIT FLOW button is effective once desired normal flow DISCHARGE is established, & applies 
to entire cross section.

NBR GROUND PNTS = 

ASSUMED WSEL =

CHNL SLOPE =
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 NORMAL FLOW DISCHARGE USING MANNING'S EQUATION

  Flood Event

  Site

  Preparer

11  (min of 7, max of 100)
95.60  ft

  0.0096  ft/ft
0.040  dim GOVERNING EQUATIONS: n =  Manning's roughness coefficient D =  flow depth

0.075  dim Q =  V A A =  flow area T =  topwidth

  CHNL 1 CHNL 2 R =  A / P P =  wetted perimeter Q =  discharge

  16.0  ft V =  (1.49 R0.66 S0.5) / n R =  hydraulic radius g =  gravitational acceleration

45.0  ft F =  V / (g A / T)0.5
V =  flow velocity  =  denotes incremental value

  339  cfs
  PNT STA (ft) ELEV (ft) n (dim) R(ft) V (ft/s)  Q cfs DV

2

0 0.0 100.0 OB CH 1 CH 2 OB CH 1 CH 2  OB OB CH 1 CH 2 OB CH 1 CH 2 OB OB

0 5.0 97.9 0.075 0.0 0.0 0.0
0 11.0 96.0 0.075 0.0 0.0 0.0
0 16.0 95.3 0.075 0.3 0.0 0.0 2.0 0.14 0.52 0.28 1.9 0.1 0
0 17.5 93.6 0.040 0.0 1.7 0.0 2.3 2.00 1.5
0 24.0 93.1 0.040 0.0 14.7 0.0 6.5 2.53 6.5
0 34.0 93.6 0.040 0.0 22.6 0.0 10.0 2.53 10.0
0 45.0 94.0 0.040 0.0 19.6 0.0 11.0 1.98 11.0
0 54.0 97.7 0.075 3.0 0.0 0.0 4.2 0.73 1.58 1.58 3.9 4.8 4
0 56.0 99.8 0.075 0.0 0.0 0.0
0 100.0 99.9 0.075 0.0 0.0 0.0

Elmin = 93.1 FROUDE R(ft) V (ft/s) Q (cfs) DV
2

Elmax = 100.0 NUMBER OB CH 1 CH 2 OB CH 1 CH 2   OB CH 1 CH 2 OB CH 1 CH 2   

OVERBANK VALUES = 0.00 3.3  6.1 0.54 0.00 1.58   5.8 5 0.0

CHNL 1 VALUES = 0.71 58.6 29.8 1.96 5.71 2.53 29.0 334 82.4

CHNL 2 VALUES = 0.0 0.0 0.00 0.00 0.00 0.0 0 0.0

AVG SECTION VALUES = 0.72 61.9 36.0 5.48 2.53 34.8 339 76.0

CRITICAL FLOW VALUES = 274.8 665

RB White

 A (ft
2
)  P (ft)

COMPOSITE CHNL n = 

OVERBANK n = 

 BANK STA LEFT = 

 BANK STA RIGHT = 

DISCHARGE = 

D (ft)  T (ft)

 A (ft
2
)  P (ft) MAXIMUM D (ft)  T (ft)

Tuesday, September 8, 2020

50-year Peak with 10,000 gpm Mine Water Discharge
Discharge calc for an ASSUMED WSEL & CHNL SLOPE.  Up to two chnls may be defined for an IRREGULAR  section by providing BANK STA 
LEFT, RIGHT. Manning's equ is not subdivided w/i defined chnl(s), where COMPOSITE CHNL n is used.  Roughness coeff (n) automatically 
entered in purple based on BANK STAs & COMPOSITE / OVERBANK n; this may be overwritten by preparer, but equations in purple area are 
then lost.

Skyline Mine Discharge to Huntington Creek - North Option

Select approproate button to set up geometry & nbr of ground pnts.  IRREGULAR button expands spreadsheet to nbr of gnd pnts, which may 
then be entered in blue-shaded area.  Other buttons develop gnd pnts & bank sta for simple cross sections.  Then enter CHNL SLOPE, n & vary 
WSEL to get desired normal flow DISCHARGE.  CRIT FLOW button is effective once desired normal flow DISCHARGE is established, & applies 
to entire cross section.

NBR GROUND PNTS = 

ASSUMED WSEL =

CHNL SLOPE =
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 NORMAL FLOW DISCHARGE USING MANNING'S EQUATION

  Flood Event

  Site

  Preparer

11  (min of 7, max of 100)
95.70  ft

  0.0096  ft/ft
0.040  dim GOVERNING EQUATIONS: n =  Manning's roughness coefficient D =  flow depth

0.075  dim Q =  V A A =  flow area T =  topwidth

  CHNL 1 CHNL 2 R =  A / P P =  wetted perimeter Q =  discharge

  16.0  ft V =  (1.49 R0.66 S0.5) / n R =  hydraulic radius g =  gravitational acceleration

45.0  ft F =  V / (g A / T)0.5
V =  flow velocity  =  denotes incremental value

  368  cfs
  PNT STA (ft) ELEV (ft) n (dim) R(ft) V (ft/s)  Q cfs DV

2

0 0.0 100.0 OB CH 1 CH 2 OB CH 1 CH 2  OB OB CH 1 CH 2 OB CH 1 CH 2 OB OB

0 5.0 97.9 0.075 0.0 0.0 0.0
0 11.0 96.0 0.075 0.0 0.0 0.0
0 16.0 95.3 0.075 0.5 0.0 0.0 2.7 0.19 0.64 0.38 2.6 0.3 0
0 17.5 93.6 0.040 0.0 1.9 0.0 2.3 2.10 1.5
0 24.0 93.1 0.040 0.0 15.4 0.0 6.5 2.63 6.5
0 34.0 93.6 0.040 0.0 23.6 0.0 10.0 2.63 10.0
0 45.0 94.0 0.040 0.0 20.7 0.0 11.0 2.08 11.0
0 54.0 97.7 0.075 3.4 0.0 0.0 4.4 0.78 1.64 1.68 4.1 5.6 5
0 56.0 99.8 0.075 0.0 0.0 0.0
0 100.0 99.9 0.075 0.0 0.0 0.0

Elmin = 93.1 FROUDE R(ft) V (ft/s) Q (cfs) DV
2

Elmax = 100.0 NUMBER OB CH 1 CH 2 OB CH 1 CH 2   OB CH 1 CH 2 OB CH 1 CH 2   

OVERBANK VALUES = 0.00 3.9  7.1 0.56 0.00 1.68   6.7 6 0.0

CHNL 1 VALUES = 0.71 61.5 29.8 2.06 5.89 2.63 29.0 362 91.4

CHNL 2 VALUES = 0.0 0.0 0.00 0.00 0.00 0.0 0 0.0

AVG SECTION VALUES = 0.73 65.4 36.9 5.63 2.63 35.7 368 83.4

CRITICAL FLOW VALUES = 274.8 665

RB White

 A (ft
2
)  P (ft)

COMPOSITE CHNL n = 

OVERBANK n = 

 BANK STA LEFT = 

 BANK STA RIGHT = 

DISCHARGE = 

D (ft)  T (ft)

 A (ft
2
)  P (ft) MAXIMUM D (ft)  T (ft)

Tuesday, September 8, 2020

100-year Peak, Natural Event
Discharge calc for an ASSUMED WSEL & CHNL SLOPE.  Up to two chnls may be defined for an IRREGULAR  section by providing BANK STA 
LEFT, RIGHT. Manning's equ is not subdivided w/i defined chnl(s), where COMPOSITE CHNL n is used.  Roughness coeff (n) automatically 
entered in purple based on BANK STAs & COMPOSITE / OVERBANK n; this may be overwritten by preparer, but equations in purple area are 
then lost.

Skyline Mine Discharge to Huntington Creek - North Option

Select approproate button to set up geometry & nbr of ground pnts.  IRREGULAR button expands spreadsheet to nbr of gnd pnts, which may 
then be entered in blue-shaded area.  Other buttons develop gnd pnts & bank sta for simple cross sections.  Then enter CHNL SLOPE, n & vary 
WSEL to get desired normal flow DISCHARGE.  CRIT FLOW button is effective once desired normal flow DISCHARGE is established, & applies 
to entire cross section.

NBR GROUND PNTS = 

ASSUMED WSEL =

CHNL SLOPE =
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 NORMAL FLOW DISCHARGE USING MANNING'S EQUATION

  Flood Event

  Site

  Preparer

11  (min of 7, max of 100)
95.77  ft

  0.0096  ft/ft
0.040  dim GOVERNING EQUATIONS: n =  Manning's roughness coefficient D =  flow depth

0.075  dim Q =  V A A =  flow area T =  topwidth

  CHNL 1 CHNL 2 R =  A / P P =  wetted perimeter Q =  discharge

  16.0  ft V =  (1.49 R0.66 S0.5) / n R =  hydraulic radius g =  gravitational acceleration

45.0  ft F =  V / (g A / T)0.5
V =  flow velocity  =  denotes incremental value

  389  cfs
  PNT STA (ft) ELEV (ft) n (dim) R(ft) V (ft/s)  Q cfs DV

2

0 0.0 100.0 OB CH 1 CH 2 OB CH 1 CH 2  OB OB CH 1 CH 2 OB CH 1 CH 2 OB OB

0 5.0 97.9 0.075 0.0 0.0 0.0
0 11.0 96.0 0.075 0.0 0.0 0.0
0 16.0 95.3 0.075 0.7 0.0 0.0 3.2 0.22 0.71 0.45 3.1 0.5 0
0 17.5 93.6 0.040 0.0 2.0 0.0 2.3 2.17 1.5
0 24.0 93.1 0.040 0.0 15.8 0.0 6.5 2.70 6.5
0 34.0 93.6 0.040 0.0 24.3 0.0 10.0 2.70 10.0
0 45.0 94.0 0.040 0.0 21.5 0.0 11.0 2.15 11.0
0 54.0 97.7 0.075 3.7 0.0 0.0 4.6 0.81 1.69 1.75 4.3 6.3 5
0 56.0 99.8 0.075 0.0 0.0 0.0
0 100.0 99.9 0.075 0.0 0.0 0.0

Elmin = 93.1 FROUDE R(ft) V (ft/s) Q (cfs) DV
2

Elmax = 100.0 NUMBER OB CH 1 CH 2 OB CH 1 CH 2   OB CH 1 CH 2 OB CH 1 CH 2   

OVERBANK VALUES = 0.00 4.4  7.8 0.57 0.00 1.75   7.4 7 0.0

CHNL 1 VALUES = 0.72 63.5 29.8 2.13 6.02 2.70 29.0 382 98.0

CHNL 2 VALUES = 0.0 0.0 0.00 0.00 0.00 0.0 0 0.0

AVG SECTION VALUES = 0.74 67.9 37.6 5.73 2.70 36.4 389 88.6

CRITICAL FLOW VALUES = 274.8 665

RB White

 A (ft
2
)  P (ft)

COMPOSITE CHNL n = 

OVERBANK n = 

 BANK STA LEFT = 

 BANK STA RIGHT = 

DISCHARGE = 

D (ft)  T (ft)

 A (ft
2
)  P (ft) MAXIMUM D (ft)  T (ft)

Tuesday, September 8, 2020

100-year Peak with 10,000 gpm Mine Water Discharge
Discharge calc for an ASSUMED WSEL & CHNL SLOPE.  Up to two chnls may be defined for an IRREGULAR  section by providing BANK STA 
LEFT, RIGHT. Manning's equ is not subdivided w/i defined chnl(s), where COMPOSITE CHNL n is used.  Roughness coeff (n) automatically 
entered in purple based on BANK STAs & COMPOSITE / OVERBANK n; this may be overwritten by preparer, but equations in purple area are 
then lost.

Skyline Mine Discharge to Huntington Creek - North Option

Select approproate button to set up geometry & nbr of ground pnts.  IRREGULAR button expands spreadsheet to nbr of gnd pnts, which may 
then be entered in blue-shaded area.  Other buttons develop gnd pnts & bank sta for simple cross sections.  Then enter CHNL SLOPE, n & vary 
WSEL to get desired normal flow DISCHARGE.  CRIT FLOW button is effective once desired normal flow DISCHARGE is established, & applies 
to entire cross section.

NBR GROUND PNTS = 

ASSUMED WSEL =

CHNL SLOPE =
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 NORMAL FLOW DISCHARGE USING MANNING'S EQUATION

  Flood Event

  Site

  Preparer

13  (min of 7, max of 100)
90.82  ft

  0.0095  ft/ft
0.040  dim GOVERNING EQUATIONS: n =  Manning's roughness coefficient D =  flow depth

0.035  dim Q =  V A A =  flow area T =  topwidth

  CHNL 1 CHNL 2 R =  A / P P =  wetted perimeter Q =  discharge

  26.0  ft V =  (1.49 R0.66 S0.5) / n R =  hydraulic radius g =  gravitational acceleration

51.0  ft F =  V / (g A / T)0.5
V =  flow velocity  =  denotes incremental value

  207  cfs
  PNT STA (ft) ELEV (ft) n (dim) R(ft) V (ft/s)  Q cfs DV

2

0 0.0 98.7 OB CH 1 CH 2 OB CH 1 CH 2  OB OB CH 1 CH 2 OB CH 1 CH 2 OB OB

0 7.0 96.1 0.035 0.0 0.0 0.0
0 14.0 93.2 0.035 0.0 0.0 0.0
0 20.0 91.4 0.035 0.0 0.0 0.0
0 26.0 90.7 0.035 0.0 0.0 0.0 0.8 0.05 0.56 0.10 0.8 0.0 0
0 26.1 89.0 0.040 0.0 0.1 0.0 1.8 1.86 0.1
0 28.0 88.7 0.040 0.0 3.7 0.0 1.9 2.08 1.9
0 37.0 89.0 0.040 0.0 17.6 0.0 9.0 2.08 9.0
0 51.0 89.8 0.040 0.0 20.2 0.0 14.0 1.82 14.0
0 58.0 92.0 0.035 1.8 0.0 0.0 3.5 0.51 2.64 1.07 3.3 4.7 7
0 69.0 94.5 0.035 0.0 0.0 0.0
0 85.0 96.3 0.035 0.0 0.0 0.0
0 100.0 96.8 0.035 0.0 0.0 0.0

Elmin = 88.7 FROUDE R(ft) V (ft/s) Q (cfs) DV
2

Elmax = 98.7 NUMBER OB CH 1 CH 2 OB CH 1 CH 2   OB CH 1 CH 2 OB CH 1 CH 2   

OVERBANK VALUES = 0.00 1.8  4.3 0.42 0.00 1.07   4.1 5 0.0

CHNL 1 VALUES = 0.66 41.6 26.7 1.56 4.87 2.08 25.0 203 49.3

CHNL 2 VALUES = 0.0 0.0 0.00 0.00 0.00 0.0 0 0.0

AVG SECTION VALUES = 0.69 43.4 31.0 4.77 2.08 29.1 207 47.4

CRITICAL FLOW VALUES = 274.8 665

Tuesday, September 8, 2020

10-year Peak, Natural Event
Discharge calc for an ASSUMED WSEL & CHNL SLOPE.  Up to two chnls may be defined for an IRREGULAR  section by providing BANK STA 
LEFT, RIGHT. Manning's equ is not subdivided w/i defined chnl(s), where COMPOSITE CHNL n is used.  Roughness coeff (n) automatically 
entered in purple based on BANK STAs & COMPOSITE / OVERBANK n; this may be overwritten by preparer, but equations in purple area are 
then lost.

Skyline Mine Discharge to Huntington Creek - South Option

Select approproate button to set up geometry & nbr of ground pnts.  IRREGULAR button expands spreadsheet to nbr of gnd pnts, which may then 
be entered in blue-shaded area.  Other buttons develop gnd pnts & bank sta for simple cross sections.  Then enter CHNL SLOPE, n & vary WSEL 
to get desired normal flow DISCHARGE.  CRIT FLOW button is effective once desired normal flow DISCHARGE is established, & applies to entire 
cross section.

NBR GROUND PNTS = 

ASSUMED WSEL =

CHNL SLOPE =

D (ft)  T (ft)

 A (ft
2
)  P (ft) MAXIMUM D (ft)  T (ft)

RB White

 A (ft
2
)  P (ft)

COMPOSITE CHNL n = 

OVERBANK n = 

 BANK STA LEFT = 

 BANK STA RIGHT = 

DISCHARGE = 
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 NORMAL FLOW DISCHARGE USING MANNING'S EQUATION

  Flood Event

  Site

  Preparer

13  (min of 7, max of 100)
90.92  ft

  0.0095  ft/ft
0.040  dim GOVERNING EQUATIONS: n =  Manning's roughness coefficient D =  flow depth

0.035  dim Q =  V A A =  flow area T =  topwidth

  CHNL 1 CHNL 2 R =  A / P P =  wetted perimeter Q =  discharge

  26.0  ft V =  (1.49 R0.66 S0.5) / n R =  hydraulic radius g =  gravitational acceleration

51.0  ft F =  V / (g A / T)0.5
V =  flow velocity  =  denotes incremental value

  229  cfs
  PNT STA (ft) ELEV (ft) n (dim) R(ft) V (ft/s)  Q cfs DV

2

0 0.0 98.7 OB CH 1 CH 2 OB CH 1 CH 2  OB OB CH 1 CH 2 OB CH 1 CH 2 OB OB

0 7.0 96.1 0.035 0.0 0.0 0.0
0 14.0 93.2 0.035 0.0 0.0 0.0
0 20.0 91.4 0.035 0.0 0.0 0.0
0 26.0 90.7 0.035 0.2 0.0 0.0 1.7 0.10 0.89 0.20 1.7 0.1 0
0 26.1 89.0 0.040 0.0 0.1 0.0 1.8 1.96 0.1
0 28.0 88.7 0.040 0.0 3.9 0.0 1.9 2.18 1.9
0 37.0 89.0 0.040 0.0 18.5 0.0 9.0 2.18 9.0
0 51.0 89.8 0.040 0.0 21.6 0.0 14.0 1.92 14.0
0 58.0 92.0 0.035 2.1 0.0 0.0 3.8 0.56 2.80 1.17 3.6 5.9 9
0 69.0 94.5 0.035 0.0 0.0 0.0
0 85.0 96.3 0.035 0.0 0.0 0.0
0 100.0 96.8 0.035 0.0 0.0 0.0

Elmin = 88.7 FROUDE R(ft) V (ft/s) Q (cfs) DV
2

Elmax = 98.7 NUMBER OB CH 1 CH 2 OB CH 1 CH 2   OB CH 1 CH 2 OB CH 1 CH 2   

OVERBANK VALUES = 0.00 2.3  5.5 0.42 0.00 1.17   5.3 6 0.0

CHNL 1 VALUES = 0.67 44.1 26.7 1.65 5.06 2.18 25.0 223 55.8

CHNL 2 VALUES = 0.0 0.0 0.00 0.00 0.00 0.0 0 0.0

AVG SECTION VALUES = 0.70 46.4 32.2 4.94 2.18 30.3 229 53.3

CRITICAL FLOW VALUES = 274.8 665

Tuesday, September 8, 2020

10-year Peak with 10,000 gpm Mine Water Discharge
Discharge calc for an ASSUMED WSEL & CHNL SLOPE.  Up to two chnls may be defined for an IRREGULAR  section by providing BANK STA 
LEFT, RIGHT. Manning's equ is not subdivided w/i defined chnl(s), where COMPOSITE CHNL n is used.  Roughness coeff (n) automatically 
entered in purple based on BANK STAs & COMPOSITE / OVERBANK n; this may be overwritten by preparer, but equations in purple area are 
then lost.

Skyline Mine Discharge to Huntington Creek - South Option

Select approproate button to set up geometry & nbr of ground pnts.  IRREGULAR button expands spreadsheet to nbr of gnd pnts, which may then 
be entered in blue-shaded area.  Other buttons develop gnd pnts & bank sta for simple cross sections.  Then enter CHNL SLOPE, n & vary WSEL 
to get desired normal flow DISCHARGE.  CRIT FLOW button is effective once desired normal flow DISCHARGE is established, & applies to entire 
cross section.

NBR GROUND PNTS = 

ASSUMED WSEL =

CHNL SLOPE =

D (ft)  T (ft)

 A (ft
2
)  P (ft) MAXIMUM D (ft)  T (ft)

RB White

 A (ft
2
)  P (ft)

COMPOSITE CHNL n = 

OVERBANK n = 

 BANK STA LEFT = 

 BANK STA RIGHT = 

DISCHARGE = 
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 NORMAL FLOW DISCHARGE USING MANNING'S EQUATION

  Flood Event

  Site

  Preparer

13  (min of 7, max of 100)
91.09  ft

  0.0095  ft/ft
0.040  dim GOVERNING EQUATIONS: n =  Manning's roughness coefficient D =  flow depth

0.035  dim Q =  V A A =  flow area T =  topwidth

  CHNL 1 CHNL 2 R =  A / P P =  wetted perimeter Q =  discharge

  26.0  ft V =  (1.49 R0.66 S0.5) / n R =  hydraulic radius g =  gravitational acceleration

51.0  ft F =  V / (g A / T)0.5
V =  flow velocity  =  denotes incremental value

  270  cfs
  PNT STA (ft) ELEV (ft) n (dim) R(ft) V (ft/s)  Q cfs DV

2

0 0.0 98.7 OB CH 1 CH 2 OB CH 1 CH 2  OB OB CH 1 CH 2 OB CH 1 CH 2 OB OB

0 7.0 96.1 0.035 0.0 0.0 0.0
0 14.0 93.2 0.035 0.0 0.0 0.0
0 20.0 91.4 0.035 0.0 0.0 0.0
0 26.0 90.7 0.035 0.6 0.0 0.0 3.1 0.18 1.34 0.37 3.1 0.8 1
0 26.1 89.0 0.040 0.0 0.1 0.0 1.8 2.13 0.1
0 28.0 88.7 0.040 0.0 4.3 0.0 1.9 2.35 1.9
0 37.0 89.0 0.040 0.0 20.0 0.0 9.0 2.35 9.0
0 51.0 89.8 0.040 0.0 24.0 0.0 14.0 2.09 14.0
0 58.0 92.0 0.035 2.8 0.0 0.0 4.3 0.64 3.06 1.34 4.1 8.5 13
0 69.0 94.5 0.035 0.0 0.0 0.0
0 85.0 96.3 0.035 0.0 0.0 0.0
0 100.0 96.8 0.035 0.0 0.0 0.0

Elmin = 88.7 FROUDE R(ft) V (ft/s) Q (cfs) DV
2

Elmax = 98.7 NUMBER OB CH 1 CH 2 OB CH 1 CH 2   OB CH 1 CH 2 OB CH 1 CH 2   

OVERBANK VALUES = 0.00 3.3  7.4 0.45 0.00 1.34   7.2 9 0.0

CHNL 1 VALUES = 0.68 48.4 26.7 1.81 5.38 2.35 25.0 260 68.0

CHNL 2 VALUES = 0.0 0.0 0.00 0.00 0.00 0.0 0 0.0

AVG SECTION VALUES = 0.73 51.7 34.1 5.21 2.35 32.2 270 63.9

CRITICAL FLOW VALUES = 274.8 665

Tuesday, September 8, 2020

25-year Peak, Natural Event
Discharge calc for an ASSUMED WSEL & CHNL SLOPE.  Up to two chnls may be defined for an IRREGULAR  section by providing BANK STA 
LEFT, RIGHT. Manning's equ is not subdivided w/i defined chnl(s), where COMPOSITE CHNL n is used.  Roughness coeff (n) automatically 
entered in purple based on BANK STAs & COMPOSITE / OVERBANK n; this may be overwritten by preparer, but equations in purple area are 
then lost.

Skyline Mine Discharge to Huntington Creek - South Option

Select approproate button to set up geometry & nbr of ground pnts.  IRREGULAR button expands spreadsheet to nbr of gnd pnts, which may then 
be entered in blue-shaded area.  Other buttons develop gnd pnts & bank sta for simple cross sections.  Then enter CHNL SLOPE, n & vary WSEL 
to get desired normal flow DISCHARGE.  CRIT FLOW button is effective once desired normal flow DISCHARGE is established, & applies to entire 
cross section.

NBR GROUND PNTS = 

ASSUMED WSEL =

CHNL SLOPE =

D (ft)  T (ft)

 A (ft
2
)  P (ft) MAXIMUM D (ft)  T (ft)

RB White

 A (ft
2
)  P (ft)

COMPOSITE CHNL n = 

OVERBANK n = 

 BANK STA LEFT = 

 BANK STA RIGHT = 

DISCHARGE = 
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 NORMAL FLOW DISCHARGE USING MANNING'S EQUATION

  Flood Event

  Site

  Preparer

13  (min of 7, max of 100)
91.18  ft

  0.0095  ft/ft
0.040  dim GOVERNING EQUATIONS: n =  Manning's roughness coefficient D =  flow depth

0.035  dim Q =  V A A =  flow area T =  topwidth

  CHNL 1 CHNL 2 R =  A / P P =  wetted perimeter Q =  discharge

  26.0  ft V =  (1.49 R0.66 S0.5) / n R =  hydraulic radius g =  gravitational acceleration

51.0  ft F =  V / (g A / T)0.5
V =  flow velocity  =  denotes incremental value

  292  cfs
  PNT STA (ft) ELEV (ft) n (dim) R(ft) V (ft/s)  Q cfs DV

2

0 0.0 98.7 OB CH 1 CH 2 OB CH 1 CH 2  OB OB CH 1 CH 2 OB CH 1 CH 2 OB OB

0 7.0 96.1 0.035 0.0 0.0 0.0
0 14.0 93.2 0.035 0.0 0.0 0.0
0 20.0 91.4 0.035 0.0 0.0 0.0
0 26.0 90.7 0.035 0.9 0.0 0.0 3.9 0.23 1.55 0.46 3.8 1.4 1
0 26.1 89.0 0.040 0.0 0.1 0.0 1.8 2.22 0.1
0 28.0 88.7 0.040 0.0 4.4 0.0 1.9 2.44 1.9
0 37.0 89.0 0.040 0.0 20.8 0.0 9.0 2.44 9.0
0 51.0 89.8 0.040 0.0 25.3 0.0 14.0 2.18 14.0
0 58.0 92.0 0.035 3.2 0.0 0.0 4.6 0.68 3.20 1.43 4.4 10.1 15
0 69.0 94.5 0.035 0.0 0.0 0.0
0 85.0 96.3 0.035 0.0 0.0 0.0
0 100.0 96.8 0.035 0.0 0.0 0.0

Elmin = 88.7 FROUDE R(ft) V (ft/s) Q (cfs) DV
2

Elmax = 98.7 NUMBER OB CH 1 CH 2 OB CH 1 CH 2   OB CH 1 CH 2 OB CH 1 CH 2   

OVERBANK VALUES = 0.00 4.0  8.5 0.47 0.00 1.43   8.2 11 0.0

CHNL 1 VALUES = 0.69 50.6 26.7 1.90 5.55 2.44 25.0 281 75.1

CHNL 2 VALUES = 0.0 0.0 0.00 0.00 0.00 0.0 0 0.0

AVG SECTION VALUES = 0.73 54.7 35.2 5.35 2.44 33.2 292 69.8

CRITICAL FLOW VALUES = 274.8 665

Tuesday, September 8, 2020

25-year Peak with 10,000 gpm Mine Water Discharge
Discharge calc for an ASSUMED WSEL & CHNL SLOPE.  Up to two chnls may be defined for an IRREGULAR  section by providing BANK STA 
LEFT, RIGHT. Manning's equ is not subdivided w/i defined chnl(s), where COMPOSITE CHNL n is used.  Roughness coeff (n) automatically 
entered in purple based on BANK STAs & COMPOSITE / OVERBANK n; this may be overwritten by preparer, but equations in purple area are 
then lost.

Skyline Mine Discharge to Huntington Creek - South Option

Select approproate button to set up geometry & nbr of ground pnts.  IRREGULAR button expands spreadsheet to nbr of gnd pnts, which may then 
be entered in blue-shaded area.  Other buttons develop gnd pnts & bank sta for simple cross sections.  Then enter CHNL SLOPE, n & vary WSEL 
to get desired normal flow DISCHARGE.  CRIT FLOW button is effective once desired normal flow DISCHARGE is established, & applies to entire 
cross section.

NBR GROUND PNTS = 

ASSUMED WSEL =

CHNL SLOPE =

D (ft)  T (ft)

 A (ft
2
)  P (ft) MAXIMUM D (ft)  T (ft)

RB White

 A (ft
2
)  P (ft)

COMPOSITE CHNL n = 

OVERBANK n = 

 BANK STA LEFT = 

 BANK STA RIGHT = 

DISCHARGE = 
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 NORMAL FLOW DISCHARGE USING MANNING'S EQUATION

  Flood Event

  Site

  Preparer

13  (min of 7, max of 100)
91.28  ft

  0.0095  ft/ft
0.040  dim GOVERNING EQUATIONS: n =  Manning's roughness coefficient D =  flow depth

0.035  dim Q =  V A A =  flow area T =  topwidth

  CHNL 1 CHNL 2 R =  A / P P =  wetted perimeter Q =  discharge

  26.0  ft V =  (1.49 R0.66 S0.5) / n R =  hydraulic radius g =  gravitational acceleration

51.0  ft F =  V / (g A / T)0.5
V =  flow velocity  =  denotes incremental value

  319  cfs
  PNT STA (ft) ELEV (ft) n (dim) R(ft) V (ft/s)  Q cfs DV

2

0 0.0 98.7 OB CH 1 CH 2 OB CH 1 CH 2  OB OB CH 1 CH 2 OB CH 1 CH 2 OB OB

0 7.0 96.1 0.035 0.0 0.0 0.0
0 14.0 93.2 0.035 0.0 0.0 0.0
0 20.0 91.4 0.035 0.0 0.0 0.0
0 26.0 90.7 0.035 1.3 0.0 0.0 4.7 0.28 1.76 0.56 4.7 2.3 2
0 26.1 89.0 0.040 0.0 0.1 0.0 1.8 2.32 0.1
0 28.0 88.7 0.040 0.0 4.6 0.0 1.9 2.54 1.9
0 37.0 89.0 0.040 0.0 21.7 0.0 9.0 2.54 9.0
0 51.0 89.8 0.040 0.0 26.7 0.0 14.0 2.28 14.0
0 58.0 92.0 0.035 3.6 0.0 0.0 5.0 0.73 3.35 1.53 4.7 12.1 17
0 69.0 94.5 0.035 0.0 0.0 0.0
0 85.0 96.3 0.035 0.0 0.0 0.0
0 100.0 96.8 0.035 0.0 0.0 0.0

Elmin = 88.7 FROUDE R(ft) V (ft/s) Q (cfs) DV
2

Elmax = 98.7 NUMBER OB CH 1 CH 2 OB CH 1 CH 2   OB CH 1 CH 2 OB CH 1 CH 2   

OVERBANK VALUES = 0.00 4.9  9.7 0.51 0.00 1.53   9.4 14 0.0

CHNL 1 VALUES = 0.69 53.1 26.7 1.99 5.73 2.54 25.0 304 83.3

CHNL 2 VALUES = 0.0 0.0 0.00 0.00 0.00 0.0 0 0.0

AVG SECTION VALUES = 0.74 58.0 36.4 5.49 2.54 34.4 319 76.6

CRITICAL FLOW VALUES = 274.8 665

Tuesday, September 8, 2020

50-year Peak, Natural Event
Discharge calc for an ASSUMED WSEL & CHNL SLOPE.  Up to two chnls may be defined for an IRREGULAR  section by providing BANK STA 
LEFT, RIGHT. Manning's equ is not subdivided w/i defined chnl(s), where COMPOSITE CHNL n is used.  Roughness coeff (n) automatically 
entered in purple based on BANK STAs & COMPOSITE / OVERBANK n; this may be overwritten by preparer, but equations in purple area are 
then lost.

Skyline Mine Discharge to Huntington Creek - South Option

Select approproate button to set up geometry & nbr of ground pnts.  IRREGULAR button expands spreadsheet to nbr of gnd pnts, which may then 
be entered in blue-shaded area.  Other buttons develop gnd pnts & bank sta for simple cross sections.  Then enter CHNL SLOPE, n & vary WSEL 
to get desired normal flow DISCHARGE.  CRIT FLOW button is effective once desired normal flow DISCHARGE is established, & applies to entire 
cross section.

NBR GROUND PNTS = 

ASSUMED WSEL =

CHNL SLOPE =

D (ft)  T (ft)

 A (ft
2
)  P (ft) MAXIMUM D (ft)  T (ft)

RB White

 A (ft
2
)  P (ft)

COMPOSITE CHNL n = 

OVERBANK n = 

 BANK STA LEFT = 

 BANK STA RIGHT = 

DISCHARGE = 
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 NORMAL FLOW DISCHARGE USING MANNING'S EQUATION

  Flood Event

  Site

  Preparer

13  (min of 7, max of 100)
91.36  ft

  0.0095  ft/ft
0.040  dim GOVERNING EQUATIONS: n =  Manning's roughness coefficient D =  flow depth

0.035  dim Q =  V A A =  flow area T =  topwidth

  CHNL 1 CHNL 2 R =  A / P P =  wetted perimeter Q =  discharge

  26.0  ft V =  (1.49 R0.66 S0.5) / n R =  hydraulic radius g =  gravitational acceleration

51.0  ft F =  V / (g A / T)0.5
V =  flow velocity  =  denotes incremental value

  341  cfs
  PNT STA (ft) ELEV (ft) n (dim) R(ft) V (ft/s)  Q cfs DV

2

0 0.0 98.7 OB CH 1 CH 2 OB CH 1 CH 2  OB OB CH 1 CH 2 OB CH 1 CH 2 OB OB

0 7.0 96.1 0.035 0.0 0.0 0.0
0 14.0 93.2 0.035 0.0 0.0 0.0
0 20.0 91.4 0.035 0.0 0.0 0.0
0 26.0 90.7 0.035 1.7 0.0 0.0 5.4 0.32 1.93 0.64 5.3 3.3 2
0 26.1 89.0 0.040 0.0 0.2 0.0 1.8 2.40 0.1
0 28.0 88.7 0.040 0.0 4.8 0.0 1.9 2.62 1.9
0 37.0 89.0 0.040 0.0 22.4 0.0 9.0 2.62 9.0
0 51.0 89.8 0.040 0.0 27.8 0.0 14.0 2.36 14.0
0 58.0 92.0 0.035 4.0 0.0 0.0 5.2 0.77 3.46 1.61 5.0 13.8 19
0 69.0 94.5 0.035 0.0 0.0 0.0
0 85.0 96.3 0.035 0.0 0.0 0.0
0 100.0 96.8 0.035 0.0 0.0 0.0

Elmin = 88.7 FROUDE R(ft) V (ft/s) Q (cfs) DV
2

Elmax = 98.7 NUMBER OB CH 1 CH 2 OB CH 1 CH 2   OB CH 1 CH 2 OB CH 1 CH 2   

OVERBANK VALUES = 0.00 5.7  10.6 0.54 0.00 1.61   10.3 17 0.0

CHNL 1 VALUES = 0.70 55.1 26.7 2.06 5.87 2.62 25.0 324 90.3

CHNL 2 VALUES = 0.0 0.0 0.00 0.00 0.00 0.0 0 0.0

AVG SECTION VALUES = 0.75 60.8 37.3 5.60 2.62 35.3 341 82.2

CRITICAL FLOW VALUES = 274.8 665

Tuesday, September 8, 2020

50-year Peak with 10,000 gpm Mine Water Discharge
Discharge calc for an ASSUMED WSEL & CHNL SLOPE.  Up to two chnls may be defined for an IRREGULAR  section by providing BANK STA 
LEFT, RIGHT. Manning's equ is not subdivided w/i defined chnl(s), where COMPOSITE CHNL n is used.  Roughness coeff (n) automatically 
entered in purple based on BANK STAs & COMPOSITE / OVERBANK n; this may be overwritten by preparer, but equations in purple area are 
then lost.

Skyline Mine Discharge to Huntington Creek - South Option

Select approproate button to set up geometry & nbr of ground pnts.  IRREGULAR button expands spreadsheet to nbr of gnd pnts, which may then 
be entered in blue-shaded area.  Other buttons develop gnd pnts & bank sta for simple cross sections.  Then enter CHNL SLOPE, n & vary WSEL 
to get desired normal flow DISCHARGE.  CRIT FLOW button is effective once desired normal flow DISCHARGE is established, & applies to entire 
cross section.

NBR GROUND PNTS = 

ASSUMED WSEL =

CHNL SLOPE =

D (ft)  T (ft)

 A (ft
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2
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OVERBANK n = 

 BANK STA LEFT = 

 BANK STA RIGHT = 
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 NORMAL FLOW DISCHARGE USING MANNING'S EQUATION

  Flood Event

  Site

  Preparer

13  (min of 7, max of 100)
91.45  ft

  0.0095  ft/ft
0.040  dim GOVERNING EQUATIONS: n =  Manning's roughness coefficient D =  flow depth

0.035  dim Q =  V A A =  flow area T =  topwidth

  CHNL 1 CHNL 2 R =  A / P P =  wetted perimeter Q =  discharge

  26.0  ft V =  (1.49 R0.66 S0.5) / n R =  hydraulic radius g =  gravitational acceleration

51.0  ft F =  V / (g A / T)0.5
V =  flow velocity  =  denotes incremental value

  367  cfs
  PNT STA (ft) ELEV (ft) n (dim) R(ft) V (ft/s)  Q cfs DV

2

0 0.0 98.7 OB CH 1 CH 2 OB CH 1 CH 2  OB OB CH 1 CH 2 OB CH 1 CH 2 OB OB

0 7.0 96.1 0.035 0.0 0.0 0.0
0 14.0 93.2 0.035 0.0 0.0 0.0
0 20.0 91.4 0.035 0.0 0.0 0.0 0.0 0.00 0.12 0.01 0.0 0.0 0
0 26.0 90.7 0.035 2.2 0.0 0.0 6.0 0.37 2.12 0.73 6.0 4.7 3
0 26.1 89.0 0.040 0.0 0.2 0.0 1.8 2.49 0.1
0 28.0 88.7 0.040 0.0 4.9 0.0 1.9 2.71 1.9
0 37.0 89.0 0.040 0.0 23.2 0.0 9.0 2.71 9.0
0 51.0 89.8 0.040 0.0 29.1 0.0 14.0 2.45 14.0
0 58.0 92.0 0.035 4.5 0.0 0.0 5.5 0.81 3.59 1.70 5.2 16.0 22
0 69.0 94.5 0.035 0.0 0.0 0.0
0 85.0 96.3 0.035 0.0 0.0 0.0
0 100.0 96.8 0.035 0.0 0.0 0.0

Elmin = 88.7 FROUDE R(ft) V (ft/s) Q (cfs) DV
2

Elmax = 98.7 NUMBER OB CH 1 CH 2 OB CH 1 CH 2   OB CH 1 CH 2 OB CH 1 CH 2   

OVERBANK VALUES = 0.00 6.7  11.6 0.58 0.00 1.70   11.3 21 0.0

CHNL 1 VALUES = 0.70 57.4 26.7 2.15 6.03 2.71 25.0 346 98.5

CHNL 2 VALUES = 0.0 0.0 0.00 0.00 0.00 0.0 0 0.0

AVG SECTION VALUES = 0.76 64.0 38.3 5.72 2.71 36.3 367 88.8

CRITICAL FLOW VALUES = 274.8 665

Tuesday, September 8, 2020

100-year Peak, Natural Event
Discharge calc for an ASSUMED WSEL & CHNL SLOPE.  Up to two chnls may be defined for an IRREGULAR  section by providing BANK STA 
LEFT, RIGHT. Manning's equ is not subdivided w/i defined chnl(s), where COMPOSITE CHNL n is used.  Roughness coeff (n) automatically 
entered in purple based on BANK STAs & COMPOSITE / OVERBANK n; this may be overwritten by preparer, but equations in purple area are 
then lost.

Skyline Mine Discharge to Huntington Creek - South Option

Select approproate button to set up geometry & nbr of ground pnts.  IRREGULAR button expands spreadsheet to nbr of gnd pnts, which may then 
be entered in blue-shaded area.  Other buttons develop gnd pnts & bank sta for simple cross sections.  Then enter CHNL SLOPE, n & vary WSEL 
to get desired normal flow DISCHARGE.  CRIT FLOW button is effective once desired normal flow DISCHARGE is established, & applies to entire 
cross section.

NBR GROUND PNTS = 

ASSUMED WSEL =

CHNL SLOPE =

D (ft)  T (ft)
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 NORMAL FLOW DISCHARGE USING MANNING'S EQUATION

  Flood Event

  Site

  Preparer

13  (min of 7, max of 100)
91.52  ft

  0.0095  ft/ft
0.040  dim GOVERNING EQUATIONS: n =  Manning's roughness coefficient D =  flow depth

0.035  dim Q =  V A A =  flow area T =  topwidth

  CHNL 1 CHNL 2 R =  A / P P =  wetted perimeter Q =  discharge

  26.0  ft V =  (1.49 R0.66 S0.5) / n R =  hydraulic radius g =  gravitational acceleration

51.0  ft F =  V / (g A / T)0.5
V =  flow velocity  =  denotes incremental value

  388  cfs
  PNT STA (ft) ELEV (ft) n (dim) R(ft) V (ft/s)  Q cfs DV

2

0 0.0 98.7 OB CH 1 CH 2 OB CH 1 CH 2  OB OB CH 1 CH 2 OB CH 1 CH 2 OB OB

0 7.0 96.1 0.035 0.0 0.0 0.0
0 14.0 93.2 0.035 0.0 0.0 0.0
0 20.0 91.4 0.035 0.0 0.0 0.0 0.3 0.04 0.47 0.08 0.3 0.0 0
0 26.0 90.7 0.035 2.6 0.0 0.0 6.0 0.44 2.38 0.80 6.0 6.3 5
0 26.1 89.0 0.040 0.0 0.2 0.0 1.8 2.56 0.1
0 28.0 88.7 0.040 0.0 5.1 0.0 1.9 2.78 1.9
0 37.0 89.0 0.040 0.0 23.9 0.0 9.0 2.78 9.0
0 51.0 89.8 0.040 0.0 30.0 0.0 14.0 2.52 14.0
0 58.0 92.0 0.035 4.8 0.0 0.0 5.7 0.84 3.69 1.77 5.5 17.8 24
0 69.0 94.5 0.035 0.0 0.0 0.0
0 85.0 96.3 0.035 0.0 0.0 0.0
0 100.0 96.8 0.035 0.0 0.0 0.0

Elmin = 88.7 FROUDE R(ft) V (ft/s) Q (cfs) DV
2

Elmax = 98.7 NUMBER OB CH 1 CH 2 OB CH 1 CH 2   OB CH 1 CH 2 OB CH 1 CH 2   

OVERBANK VALUES = 0.00 7.5  12.1 0.62 0.00 1.77   11.7 24 0.0

CHNL 1 VALUES = 0.70 59.1 26.7 2.21 6.15 2.78 25.0 364 105.2

CHNL 2 VALUES = 0.0 0.0 0.00 0.00 0.00 0.0 0 0.0

AVG SECTION VALUES = 0.76 66.6 38.8 5.82 2.78 36.7 388 94.2

CRITICAL FLOW VALUES = 274.8 665

Tuesday, September 8, 2020

100-year Peak with 10,000 gpm Mine Water Discharge
Discharge calc for an ASSUMED WSEL & CHNL SLOPE.  Up to two chnls may be defined for an IRREGULAR  section by providing BANK STA 
LEFT, RIGHT. Manning's equ is not subdivided w/i defined chnl(s), where COMPOSITE CHNL n is used.  Roughness coeff (n) automatically 
entered in purple based on BANK STAs & COMPOSITE / OVERBANK n; this may be overwritten by preparer, but equations in purple area are 
then lost.

Skyline Mine Discharge to Huntington Creek - South Option

Select approproate button to set up geometry & nbr of ground pnts.  IRREGULAR button expands spreadsheet to nbr of gnd pnts, which may then 
be entered in blue-shaded area.  Other buttons develop gnd pnts & bank sta for simple cross sections.  Then enter CHNL SLOPE, n & vary WSEL 
to get desired normal flow DISCHARGE.  CRIT FLOW button is effective once desired normal flow DISCHARGE is established, & applies to entire 
cross section.

NBR GROUND PNTS = 

ASSUMED WSEL =

CHNL SLOPE =

D (ft)  T (ft)

 A (ft
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OVERBANK n = 
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80

84

88

92

96

100

0 10 20 30 40 50 60 70 80 90 100

E
le

v
a
ti

o
n

 (
fe

e
t)

Station (feet)

100-year Peak with 10,000 gpm Mine Water Discharge - South Alternative

Ground Points Assumed WSEL Left Channel Pts Right Channel Pts



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT D 
 

Results of Pipe Discharge Analyses 
  



Partially Full Pipe Flow Calculations  -  U.S. Units 

II. Calculation of Discharge, Q, and average velocity, V 

    for pipes more than half full 
         

Instructions:  Enter values in blue boxes.  Calculations in yellow 
 

ELECTRIC LAKE NORTH DISCHARGE ALTERNATIVE 
  

Inputs         Calculations     

                  

Pipe Diameter, D = 18
 in   Pipe Diameter, D = 1.5

 ft 

Depth of flow, y = 11.78
 in   Pipe Radius, r = 0.75

 ft 

     (must have y > D/2)               

          Circ. Segment Height, h = 0.518
 ft 

Full Pipe Manning               

roughness, nfull = 0.012
     Central Angle, q = 2.51

 radians 

Channel bottom       Cross-Sect. Area, A = 1.23
 ft2  

slope, S = 0.090
 ft/ft           

          Wetted Perimeter, P = 2.8
 ft 

Calculations         Hydraulic Radius, R = 0.43
 ft 

                 n/nfull  =   1.1727777
     Discharge, Q = 22.29

 cfs 

Partially Full Manning         Ave. Velocity, V = 18.19
 ft/sec 

roughness, n =   0.014
             

                pipe % full [(A/Afull)*100%] =  69.3%
   

              
  

Source: https://www.engineersedge.com/fluid_flow/partially_full_pipe_flow_calculation/partiallyfullpipeflow_calculation.htm  

https://www.engineersedge.com/fluid_flow/partially_full_pipe_flow_calculation/partiallyfullpipeflow_calculation.htm


Partially Full Pipe Flow Calculations  -  U.S. Units 

II. Calculation of Discharge, Q, and average velocity, V 

    for pipes more than half full 
         

Instructions:  Enter values in blue boxes.  Calculations in yellow 
 

ELECTRIC LAKE SOUTH DISCHARGE ALTERNATIVE 
  

Inputs         Calculations     

                  

Pipe Diameter, D = 18
 in   Pipe Diameter, D = 1.5

 ft 

Depth of flow, y = 11.94
 in   Pipe Radius, r = 0.75

 ft 

     (must have y > D/2)               

          Circ. Segment Height, h = 0.505
 ft 

Full Pipe Manning               

roughness, nfull = 0.012
     Central Angle, q = 2.48

 radians 

Channel bottom       Cross-Sect. Area, A = 1.24
 ft2  

slope, S = 0.086
 ft/ft           

          Wetted Perimeter, P = 2.9
 ft 

Calculations         Hydraulic Radius, R = 0.44
 ft 

                 n/nfull  =   1.1683333
     Discharge, Q = 22.29

 cfs 

Partially Full Manning         Ave. Velocity, V = 17.92
 ft/sec 

roughness, n =   0.014
             

                pipe % full [(A/Afull)*100%] =  70.4%
   

 
Source: https://www.engineersedge.com/fluid_flow/partially_full_pipe_flow_calculation/partiallyfullpipeflow_calculation.htm  

https://www.engineersedge.com/fluid_flow/partially_full_pipe_flow_calculation/partiallyfullpipeflow_calculation.htm


 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT E 
 

Riprap Apron Design Calculations 



RIPRAP APRON DESIGN

Method: Thompson, P.L. and R.T Kilgore. 2006. Hydraulic Design of Energy Dissipators
for Culverts and Channels. Hydraulic Engineering Circular No. 14,
Third Edition. Federal Highway Administration. Arlington, VA.

Equation: 4/3 Q Where D50 = median riprap diameter (ft)

TW D =  culvert diameter (ft)
Q = design discharge (cfs)
g = acceleration due to gravity (ft/s2)
TW = tailwater depth (ft)

Client:
Site:
Proj. No.:
Designer:

Calculations:

D = 1.5 ft
Q = 22.3 cfs
g = 32.2 ft/s2

TW = 0.982 ft

D50 = 0.74 ft

= 8.8 in Use a D50 of 9 inches.

Typical Apron Dimensions (from pg. 10‐18 of HEC‐14)

Apron
Class D50 (in) Length

1 5 4D

2 6 4D

3 10 5D

4 14 6D

5 20 7D

6 22 8D
D = culvert diameter

D50 = 0.2D
SQRT(g)*D2.5

Q

Apron
D50 (mm) Depth

125 3.5D50

150 3.3D50

550 2.0D50

250 2.4D50

350 2.2D50

500 2.0D50
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