
 

305 Denver Avenue, Suite D • Fort Lupton, CO 80621 • Ph: 303-857-6222 

 
 
June 10, 2024 
 
 
Holcim Group | Holcim – WCR, Inc. 
ATTN: Wyatt Webster 
1687 Cole Blvd., Suite 300 
Golden, CO 80401 
 
 
RE: Irwin-Thomas Mine Pit Side Riprap Protection Sizing 
 
Mr. Webster, 
 
On June 4, 2024 J&T Consulting and Holcim met with Patrick Lennberg with the 
Colorado Division of Reclamation, Mining and Safety to discuss the requirements for 
river bank and/or pit side protection for the Irwin-Thomas mine in Longmont, Colorado. 
At this meeting a drawing reviewed with Mr. Lennberg that depicted the perimeter of 
Cell 2 of the mine relative to the river bank of St. Vrain Creek. It was agreed upon by all 
parties that pit side slope protection only would be acceptable for Cell 2 of the mine for 
the perimeter that will be within 400 feet of the river bank. 
 
The perimeter length of Cell 2 that lies within 400 feet of the St. Vrain Creek bank is 103 
feet. Using this length, we calculated the size of riprap required for the pit side 
protection using Version 4.03 of the Rock Chute design spreadsheet obtained from the 
Natural Resource Conservation Service. This spreadsheet is based on “Design of Rock 
Chutes” by Robinson, Rice, and Kadavy, ASAE Vol. 41(3), pp 621-626, 1998. 
 
The spreadsheet calculated that a minimum D50 (mean rock size) riprap size of 12.7 
inches is required for the pit side slope protection. We selected the closest Urban 
Drainage & Flood Control District (UDFCD) D50 riprap gradation larger than this size, 18 
inches, as our basis in determining the thickness of the pit side slope protection riprap 
and underlying bedding. Per UDFCD guidelines the riprap thickness required is 2 x D50, 
or 36 inches, with an underlying Type II (CDOT Class A) bedding thickness of 12 
inches. 
 
Attached are the Rock Chute design calculations, UDFCD “Technical Review 
Guidelines for Gravel mining & Water Storage Activities”, Figure 2.5 pit side slope 
protection detail, and UDFCD “Urban Storm Drainage Criteria Manual Volume 1”, Figure 
8.3, including riprap gradation table, bedding gradation table, and bedding thickness 
table. 
 
Please contact us if you have any questions or need any additional information. 



 

305 Denver Avenue, Suite D • Fort Lupton, CO 80621 • Ph: 303-857-6222 

 
 
Regards, 
 
 

 
 
 
J.C. York, P.E. 
Principal/Owner 
 
 
 
Attachments: 

1. Rock Chute design spreadsheet output 
2. UDFCD “Technical Review Guidelines for Gravel mining & Water Storage Activities”, Figure 2.5 
3. UDFCD “Urban Storm Drainage Criteria Manual Volume 1”, Figure 8.3 

6/10/24 



Rock_Chute.xls Page 1 of 3

Project: County:
Designer: Checked by:

Date: 06/07/24 Date: 06/07/24

Bw = 103.0 Bw = 103.0 Bw = 103.0
Side slopes = 100.0 Factor of safety = 1.25 Side slopes = 100.0

n-value = 0.035 Side slopes = 100.0 2.0:1 max. n-value = 0.035
Bed slope = 0.0001 Bed slope (3:1) = 0.330 2.5:1 max.  Bed slope = 0.0100

Minimum Fill = 0.0 Outlet apron depth, d = 1.0 Base flow = 0.0
Freeboard = 0.0

Drainage area = Rainfall =        Note :  The total required capacity is routed
4917.5 4903.0 13.5 ft.)         through the chute (principal spillway) or 

Chute capacity = Q25-year  Minimum capacity (based on a 5-year,         in combination with an auxiliary spillway.
Total capacity = Q100-year  24-hour storm with a 3 - 5 inch rainfall)        Input tailwater (Tw) :

Qhigh= 1000.0 High flow storm through chute Tw (ft.) = Program 0.33

Qlow = 1000.0 Low flow storm through chute Tw (ft.) = Program

Notes:

hpv = 0.18 ft. (0.18 ft.) 1) Output given as High Flow (Low Flow)  values.
Hpe = 1.46 ft. 0.34 ft. (0.34 ft.) 2) Tailwater depth plus d must be at or above the 

Energy Grade Line        Hce = 1.37 ft.      hydraulic jump height for the chute to function.
3) Critical depth occurs 2yc - 4yc upstream of crest.

0.715yc = 0.74 ft.
Hp = 1.28 ft. (0.74 ft.)

(1.28 ft.) 1.03 ft. z1 = 0.57 ft.

Profile and Cross Section (Output)

Boulder
J.C. York

Design Storm Data (Table 2, NHCP, NRCS Grade Stabilization Structure No. 410)

Rock Chute Design Data

          Inlet Channel         Chute          Outlet Channel

(Version 4.03 - 11/29/11, Based on Design of Rock Chutes by Robinson, Rice, Kadavy, ASAE, 1998)

Irwin-Thomas Mine
Todd Yee

Input Channel Geometry

 (1.03 ft.) (0.57 ft.)    Height, z2 =  1.66 ft. (1.66 ft.)
Inlet Apron 

yn = 3.41 ft.      10 ft. Tw+d = 2.22 ft. - Tw o.k.

   Slope = 0.0001 ft./ft.

(3.41 ft.)  13.5 ft. (2.22 ft.) - Tw o.k.
      34 ft.

0.66 fps radius     1.22 ft. (1.22 ft.)
at normal depth

n = 0.056 (0.056)
Slope = 0.01 ft./ft.

56) 

    Note: When the normal depth (yn) in the inlet       3 Outlet Apron
    channel is less than the weir head (Hp), ie., the weir capacity is less   16 ft. d = 1 ft. {1 ft. minimum

    than the channel capacity, restricted flow or ponding will occur.  This  15(D50)(Fs)

    reduces velocity and prevents erosion upstream of the inlet apron. 3.64 fps
at normal depth

Auxiliary Spillway qt = 5.94 cfs/ft. Equivalent unit discharge

Minimum Fill= 0 ft. FS = 1.25 Factor of safety (multiplier)
z1 = 0.57 ft. Normal depth in chute

n-value = 0.056 Manning's roughness coefficient
D50(Fs) =

1 2(D50)(Fs) = 25.3 in. Rock chute thickness
m = 100    Tw + d = 2.22 ft. Tailwater above outlet apron

103 ft. 25.3 in. z2 = 1.66 ft. Hydraulic jump height
(Bw) *** The outlet will function adequately

   y

Slope  0.01 ft./ft.

Profile Along Centerline of Chute

12.7 in. (148 lbs.) - angular riprap

High Flow Storm InformationTypical Cross Section

Berm

Inlet

Outlet

Channel

Channel

Hdrop =

1

40(D50) =

Geotextile

yc =

hcv =

1

1

Velocityinlet  =

Velocityoutlet  =

10yc =

Rock height along 
chute is largest of  
Hp(Qhigh), 
Hp(Qlow) + FB, 
and z2.

*

*

Geotextile

suggested}

ft.

cfs
ft./ft.

(m:1)
ft.

ft.
ft./ft. 

(m:1) 

ft.

ft.
ft./ft.

(m:1)

acres

(Fs)

cfs

cfs

Rock thickness =

2.5
1

Apron elev. --- Inlet =

Hydraulic Jump

ft. --- Outlet = ft. --- (Hdrop =

Rock Chute
Bedding

Rock 
Chute Bedding

ft.

0 - 3 in. 3 - 5 in. 5+ in.



Technical Review Guidelines for Gravel Mining & Water Storage Activities 

January 2013 Urban Drainage and Flood Control District Page 19 
 

 

Figure 2.5 
Typical Riprap Slope Protection (Pitside Slope) 

 

Figure 2.6 
Typical Soil Cement Slope Protection (Pitside Slope) 



Open Channels Chapter 8 

8-76 Urban Drainage and Flood Control District January 2016 
Urban Storm Drainage Criteria Manual Volume 1 

 

 

 

Figure 8-34.  Riprap and soil riprap placement and gradation (part 1 of 3)   

 



Chapter 8 Open Channels 
 

January 2016 Urban Drainage and Flood Control District 8-77 
Urban Storm Drainage Criteria Manual Volume 1 

 

 

 

Figure 8-34.  Riprap and soil riprap placement and gradation (part 2 of 3)   

 



Open Channels Chapter 8 

8-78 Urban Drainage and Flood Control District January 2016 
Urban Storm Drainage Criteria Manual Volume 1 

 

Figure 8-34.  Riprap and soil riprap placement and gradation (part 3 of 3)   

 
  




