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July 12, 2023 

ELECTRONIC DELIVERY 

 

 

Mr. Elliott Russell 

Environmental Protection Specialist 

Colorado Department of Natural Resources 

Division of Reclamation, Mining and Safety 

Office of Mined Land Reclamation 

1313 Sherman Street, Room 215 

Denver, Colorado 80203 

 

Re: Permit No. M-1980-244; Cripple Creek & Victor Gold Mining Company; Cresson Project; 

Technical Revision 137 – Second Adequacy Review Response   

 

 

Dear Mr. Russell: 

 

On July 10, 2023, Newmont Corporation’s Cripple Creek and Victor Gold Mining Company (CC&V) 

received the Division of Reclamation, Mining and Safety (DRMS) second adequacy review of Technical 

Revision (TR) 137 to Permit M-1980-244, regarding the WHEX Clay Borrow Source. Below are DRMS 

comments in bold and CC&V’s response in italics. 

 

4. Flow Path and Lag Time:  The response was not adequate. A quick review of the lag time 

calculations shows the three down chute analyses have acceptable lag times between 11 and 16 

minutes. Yet the single watershed WHEX Pond lag time is nearly 57 minutes for very little 

extra travel distance.  An investigation of the WHEX Pond lag time calculation revealed 2.5 

miles of total travel time distance. Referencing Figure 2, the total runoff travel distance is on 

the order of 3,200 feet. Please correct this error and resubmit. 

 

The WHEX Pond hydrology calculations in our previous submittal double-counted the flow lengths 

and overestimated the estimated watershed lag time. Revised lag time calculations and HEC-HMS 

results are attached. The revised flow lengths correctly distinguish between the overland sheet flow 

length (calculated), the concentrated shallow flow along the hillside, and the channel flows (a) along 

the roadside, (b) within the rock chute, and (c) in the rock chute outlet. The total flow length is 3,250 

feet and the calculated watershed lag time is 15.44 minutes. This value is in alignment with the lag 

times calculated for the down chute analyses, with variation due to the watershed lengths and slopes. 

 

The HEC-HMS model for the WHEX pond was updated with the revised lag time, resulting in a 

greater peak flow. The total volume of runoff reporting to the WHEX pond is unchanged. Separate 

hydrologic and hydraulic calculations were used to size the three rock chutes and the recommended 

channel design has not been amended.  

 

 

 

 

DocuSign Envelope ID: 4E344DF4-C4D1-4C0B-9764-036E37364CA1

http://www.newmont.com/


 

  C R I P P L E  C R E E K  &  V I C T O R   

PO Box 191 

100 N. 3rd Street 

Victor CO  80860 

 

 

newmont.com 

 

Should you require further information, please do not hesitate to contact Johnna Gonzalez at (719)851-

4190, Johnna.Gonzalez@Newmont.com, or myself at (719) 237-3442 or Katie.Blake@newmont.com. 

 

Sincerely, 

 

 

 

Katie Blake 

Sustainability & External Relations Manager  

Cripple Creek & Victor Gold Mining Co 

 

EC: 

M. Cunningham – DRMS 

T. Cazier – DRMS 

N. Gagnon - DRMS 

D. Swallow – Teller County 

J. Gonzalez – CC&V 

K. Blake – CC&V 

N. Townley – CC&V 

 
Attachments:  Pond Sizing Calculations 
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4. Results from HEC‐HMS were used in rock chute calculations to verify that they would function adequately.

P:\Projects\0106.056 VLF2 Phase 3a CQA\H‐CALCULATIONS\WHEX Pit Pond\[Whex Pond hydrology.xlsx]Hec Calc Cover

REFERENCES
1. AutoCAD Civil 3D version 2022. 

2. U.S. Department of Agriculture (USDA), Natural Resources Conservation Service (NRCS).  “Part 630 Hydrology 

National Engineering Handbook.”  210‐vi, NEH, May 2010.

3. United States Army Corps of Engineers. Hydrologic Modeling System (HEC‐HMS) Version 4.10, Computer 

Program (April 2023)

CONCLUSIONS
1. See attached tables for channel and culvert sizing.

3. HEC‐HMS was used to model the storm events using the SCS Type II storm event.

Pond Sizing  Calculations C

CALCULATION OBJECTIVE
1. Estimate the peak runoff from upstream watersheds to design the sediment pond.

ASSUMPTIONS

2. Determine the required size of the diversion channels and erosion protection (if necessary)

1. Composite SCS Curve numbers are calculated based on ground type.

2. Storm events will be sized according to previous meteorological studies.

METHODOLOGY
1. Area and length measurements were determined using AutoCAD Civil 3D.

2. Lag time was calculated using the velocity method.

CALCULATION COVER SHEET

Cripple Creek & Victor Gold Mining Company Roxanne Li

VLF2 Phase 3 Jay Moore



Whex Pond Hydrology

Whex Clay Excavation Pond

Watershed Characteristics







Variables

y Avg. Watershed Slope (%)

CN Composite Curve Number

S 1000/CN‐10 (in.)

Ia Initial Abstraction (0.2*S)

inputs

Watershed Area (mi2) CN y S Ia

Area 1 0.123 67 22.3% 4.94 0.99

Watershed Characteristics

Cripple Creek and Victor Gold Mining Company

Whex Pond Hydrology

Watershed Characteristics



Sheet Flow

1. Calculate length of sheet flow:

where:

l = sheet flow length, ft

S = slope of land surface, ft/ft

n = Manning's roughness coefficient 

(Table 15‐1)

S: 0.095 ft/ft

n: 0.15

l: 205 ft

2. Calculate sheet flow travel time:

where:

P2 = 2‐year, 24‐hour rainfall, in

Tt = travel time, h

P2: 1.77 in

Tt: 0.21 h

Cripple Creek and Victor Gold Mining Company

WHEX Pond Hydrology

Lag Time Calculation
WHEX Pond



Shallow Concentrated Flow:

1. Estimate velocity from Figure 15‐4

1st Segment: 2nd Segment:

Velocity: 2.6 ft/s Velocity: 1.9 ft/s

2. Calculate shallow concentrated flow travel time:

1st Segment: 2nd Segment:

l: 151 ft l: 522.8 ft

Tt: 0.02 h Tt: 0.08 h



Open Channel Flow:

1. Calculate hydraulic radius:

r = a/Pw

where:

r = hydraulic radius, ft

a = cross sectional flow area, ft2

Pw = wetted perimeter, ft

1st Segment 2nd Segment 3rd Segment

a: 60 ft2 a: 43.2 ft2 a: 43.2 ft2

Pw 85 ft Pw 48.9 ft Pw 48.9 ft

r 0.7 ft r 0.9 ft r 0.9 ft

1. Calculate average flow velocity and travel time:

where:

V = average velocity, ft/s

s = channel slope, ft/ft

n = Manning's n for open channel flow

1st Segment 2nd Segment 3rd Segment

s: 0.057 ft/ft s: 0.322 ft/ft s: 0.008 ft/ft

n: 0.05 n: 0.05 n: 0.05

V: 5.6 ft/s V: 15.6 ft/s V: 2.5 ft/s

2. Calculate open channel flow travel time:

1st Segment 2nd Segment 3rd Segment

l: 1,896 ft l: 214 ft l: 261 ft

Tt: 0.09 h Tt: 0.00 h Tt: 0.03 h

Time of Concentration:

Tc = Tt(sheet) + Tt(shallow) + Tt(channel)

Tc: 0.43 h

Lag Time:

L: 0.26 h

15.44 min



Hydraulic Element Drainage Area (Mi2)

Peak 

Discharge 

(ft3/s)

Volume 

(acre‐ft)

Area‐1 0.123 152.8 18.4

Whex Pond 0.123 152.8 18.4

Cripple Creek & Victor Gold Mining Company

Whex Pond Sizing Calculations

Watershed Summary

500 Year‐24 Hour Hec‐HMS Results



Cripple Creek & Victor Gold Mining Company

Whex Pond Sizing Calculations

 Hec‐HMS Overall View



Variables

y Avg. Watershed Slope (%)

CN Composite Curve Number

S 1000/CN‐10 (in.)

Ia Initial Abstraction (0.2*S)

inputs

Watershed Area (mi2) CN y S Ia

West WHEX Pond Channel 0.004 64 11.7% 5.72 1.14

East WHEX Pond Channel 0.011 76 23.7% 3.17 0.63

NW WHEX Pond Channel 0.059 75 16.0% 3.33 0.67

Cripple Creek and Victor Gold Mining Company

Whex Pond Inlet Channel Hydrology

Watershed Characteristics

Watershed Characteristics



Sheet Flow

1. Calculate length of sheet flow:

where:

l = sheet flow length, ft

S = slope of land surface, ft/ft

n = Manning's roughness coefficient 

(Table 15‐1)

S: 0.018 ft/ft

n: 0.15

l: 89 ft

2. Calculate sheet flow travel time:

where:

P2 = 2‐year, 24‐hour rainfall, in

Tt = travel time, h

P2: 1.77 in

Tt: 0.21 h

Cripple Creek and Victor Gold Mining Company

WHEX Pond Hydrology

Lag Time Calculation
West WHEX Pond Channel



Shallow Concentrated Flow:

1. Estimate velocity from Figure 15‐4

1st Segment: 2nd Segment:

Velocity: 1.3 ft/s Velocity: 1.6 ft/s

2. Calculate shallow concentrated flow travel time:

1st Segment: 2nd Segment:

l: 305 ft l: 356 ft

Tt: 0.07 h Tt: 0.06 h



Open Channel Flow:

1. Calculate hydraulic radius:

r = a/Pw
where:

r = hydraulic radius, ft

a = cross sectional flow area, ft2

Pw = wetted perimeter, ft

1st Segment 2nd Segment

a: 32.4 ft2 a: 3.1 ft2

Pw 68 ft Pw 6.3 ft

r 0.5 ft r 0.5 ft

1. Calculate average flow velocity and travel time:

where:

V = average velocity, ft/s

s = channel slope, ft/ft

n = Manning's n for open channel flow

1st Segment 2nd Segment

s: 0.034 ft/ft s: 0.03 ft/ft

n: 0.03 n: 0.024

V: 5.6 ft/s V: 6.8 ft/s

2. Calculate open channel flow travel time:

1st Segment 2nd Segment

l: 315 ft l: 91 ft

Tt: 0.02 h Tt: 0.004 h

Time of Concentration:

Tc = Tt(sheet) + Tt(shallow) + Tt(channel)

Tc: 0.36 h

Lag Time:

L: 0.21 h

12.81 min



Sheet Flow

1. Calculate length of sheet flow:

where:

l = sheet flow length, ft

S = slope of land surface, ft/ft

n = Manning's roughness coefficient 

(Table 15‐1)

S: 0.042 ft/ft

n: 0.15

l: 137 ft

2. Calculate sheet flow travel time:

where:

P2 = 2‐year, 24‐hour rainfall, in

Tt = travel time, h

P2: 1.77 in

Tt: 0.21 h

Cripple Creek and Victor Gold Mining Company

WHEX Pond Hydrology

Lag Time Calculation
East WHEX Pond Channel



Shallow Concentrated Flow:

1. Estimate velocity from Figure 15‐4

1st Segment 2nd Segment

Velocity: 3.2 ft/s Velocity: 3.3 ft/s

2. Calculate shallow concentrated flow travel time:

1st Segment 1st Segment

l: 560 ft l: 117 ft

Tt: 0.05 h Tt: 0.01 h



Open Channel Flow:

1. Calculate hydraulic radius:

r = a/Pw
where:

r = hydraulic radius, ft

a = cross sectional flow area, ft2

Pw = wetted perimeter, ft

1st Segment 2nd Segment

a: 3.9 ft2 a: 3.1 ft2

Pw 11.27 ft Pw 6.3 ft

r 0.3 ft r 0.5 ft

1. Calculate average flow velocity and travel time:

where:

V = average velocity, ft/s

s = channel slope, ft/ft

n = Manning's n for open channel flow

1st Segment 2nd Segment

s: 0.03 ft/ft s: 0.024 ft/ft

n: 0.05 n: 0.024

V: 2.5 ft/s V: 6.1 ft/s

2. Calculate open channel flow travel time:

1st Segment 2nd Segment

l: 354 ft l: 51 ft

Tt: 0.04 h Tt: 0.002 h

Time of Concentration:

Tc = Tt(sheet) + Tt(shallow) + Tt(channel)

Tc: 0.31 h

Lag Time:

L: 0.19 h

11.12 min



Sheet Flow

1. Calculate length of sheet flow:

where:

l = sheet flow length, ft

S = slope of land surface, ft/ft

n = Manning's roughness coefficient 

(Table 15‐1)

S: 0.095 ft/ft

n: 0.15

l: 205 ft

2. Calculate sheet flow travel time:

where:

P2 = 2‐year, 24‐hour rainfall, in

Tt = travel time, h

P2: 1.77 in

Tt: 0.21 h

Cripple Creek and Victor Gold Mining Company

WHEX Pond Hydrology

Lag Time Calculation
Northwest WHEX Pond Channel



Shallow Concentrated Flow:

1. Estimate velocity from Figure 15‐4

1st Segment: 2nd Segment:

Velocity: 2.6 ft/s Velocity: 1.9 ft/s

1.9

2. Calculate shallow concentrated flow travel time:

1st Segment: 2nd Segment:

l: 760 ft l: 685 ft

Tt: 0.08 h Tt: 0.10 h



Open Channel Flow:

1. Calculate hydraulic radius:

r = a/Pw
where:

r = hydraulic radius, ft

a = cross sectional flow area, ft2

Pw = wetted perimeter, ft

1st Segment 2nd Segment 3rd Segment

a: 3.1 ft2 a: 24.3 ft2 a: 3.1 ft2

Pw 6.3 ft Pw 53.1 ft Pw 6.3 ft

r 0.5 ft r 0.5 ft r 0.5 ft

1. Calculate average flow velocity and travel time:

where:

V = average velocity, ft/s

s = channel slope, ft/ft

n = Manning's n for open channel flow

1st Segment 2nd Segment 3rd Segment

s: 0.036 ft/ft s: 0.035 ft/ft s: 0.033 ft/ft

n: 0.024 n: 0.03 n: 0.024

V: 7.4 ft/s V: 5.5 ft/s V: 7.1 ft/s

2. Calculate open channel flow travel time:

1st Segment 2nd Segment 3rd Segment

l: 42 ft l: 1,236 ft l: 54 ft

Tt: 0.002 h Tt: 0.06 h Tt: 0.002 h

Time of Concentration:

Tc = Tt(sheet) + Tt(shallow) + Tt(channel)

Tc: 0.46 h

Lag Time:

L: 0.27 h

16.44 min



Hydraulic Element Drainage Area (Mi2)

Peak 

Discharge 

(ft3/s)

Volume 

(acre‐ft)

East Channel 0.011 10.7 0.8

Northwest Channel 0.059 38.2 4.1

West Channel 0.004 1.6 0.2

Hydraulic Element Drainage Area (Mi2)

Peak 

Discharge 

(ft3/s)

Volume 

(acre‐ft)

East Channel 0.011 18.3 1.4

Northwest Channel 0.059 66.9 6.9

West Channel 0.004 3.5 0.3

Hydraulic Element Drainage Area (Mi2)

Peak 

Discharge 

(ft3/s)

Volume 

(acre‐ft)

East Channel 0.011 30.0 2.2

Northwest Channel 0.059 112.7 11.4

West Channel 0.004 6.9 0.6

100 Year‐24 Hour Hec‐HMS Results

500 Year‐24 Hour Hec‐HMS Results

25 Year‐24 Hour Hec‐HMS Results

Cripple Creek & Victor Gold Mining Company

Whex Channel Sizing Calculations

Watershed Summary



Cripple Creek & Victor Gold Mining Company

Whex Channel Sizing Calculations

 Hec‐HMS Overall View
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