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General 

     This report was completed by Dan W. Guy, a registered professional engineer, State of 
Utah, DBA Dan W. Guy, P.E., 1926 Wide River Drive, St. George, Utah 84790. 

Evaluation 

     The Lower Robinson Creek channel has been reclaimed and reseeded; however, it will 
not be connected to the original drainage for at least 3 growing seasons. Diversion Ditch 4 
has been extended along the channel and will continue to divert runoff to Sediment Pond 3. 
This means the reclaimed channel will only see direct precipitation until vegetation is 
firmly established. The original design of the reclaimed channel is shown on drawings 5-
20A and 5-21A of the MRP. These designs show a channel with 12” minimum rip-rap in the 
bottom 10’ of the channel. The channel side slopes were to be 2H:1V in the rip-rap section, 
10H:1V in the floodplain and 3H:1V to the  top of the channel. The actual reclaimed channel 
has an average bottom width of 3.2’, with average 2.36H:1V side slopes and an average 
depth of approximately 8.5’. No rip-rap was placed in the restored channel; however, the 
entire channel was seeded with the approved seed mix for the Coal Hollow Project (Table 
3-37 of the MRP).  

     This evaluation was performed to assess the adequacy of the restored channel. It was 
based on an erodible soil with stable vegetation, using the 100 year – 6 hour design flow of 
347 cfs, taken from MRP Appendix 5-3, “Lower Robinson Creek Culvert and Diversion 
Analysis”, by Dr. James E. Nelson. 

     Calculations were performed using the Office of Surface Mining Storm Program 6.20, by 
Gary E. McIntosh. A conservative value of 5.0 fps was used as the allowable velocity in this 
channel to prevent erosion. This value was selected from Table 3.4, Permissible Velocities 
for Vegetated Channels, “Applied Hydrology and Sedimentology for Disturbed Areas”, by 
Barfield, Warner and Haan. Based on a review of numerous websites and Table 3.1, Typical 
Values for Manning’s n, in the above referenced “Applied Hydrology and Sedimentology for 
Disturbed Areas”, by Barfield, Warner and Haan, a Manning’s number (n) of 0.030 was 
considered reasonable for the vegetated channel. 

     The flow calculations were performed on the average channel configuration, based on 6 
cross-sections taken along the length of the reclaimed channel. The following is a list of 
parameters used in the calculations: 



 Design Flow    -    347 cfs 
 Bottom Width   -    3.2 ft. 
 Side Slopes         -    2.36H:1V 
 Channel Slope   -    1.83%  
 Manning’s n       -    0.030 

     Using the above criteria, the calculated flow velocity would be 9.85 fps at a depth of 3.24 
feet. Since this velocity is above the estimated allowable velocity of 5.0 fps for vegetated 
channels, a further evaluation was performed using adequately sized rip-rap along the 
existing length of the channel. The following criteria were used to evaluate the channel 
with rip-rap down to the point of transition to the main channel below. The reclaimed 
channel is shown on Figure 1 “Robinson Creek Reconstruction Plan View”. 

 Design Flow   -     347 cfs 
 Bottom Width  -     3.2 ft. 
 Side Slopes        -     2.36H:1V 
 Channel Slope  -     1.83 % 
 Manning’s n      -     0.035 

     Using the above criteria, the calculated flow velocity would be 8.78 fps at a depth of 3.47 
feet. Based on the calculations, it is proposed to place 12” D50 rip-rap to a minimum depth 
of 24” along the length of this channel section. The rip-rap will be extended up the side 
slopes to provide protection for a minimum of 4 feet up from the channel bottom. The 12” 
D50 sizing is shown to be adequate for the calculated velocity and side slopes based on the 
Rip-Rap Chart in Figure 3.      

Transition to Main Channel 

     At approximately location 1500’ of the reclaimed channel, the configuration and slope 
change to blend into the main rip-rapped channel below. At this point, the reclaimed 
channel becomes more “U”-shaped with an approximate 4’ bottom width, 1H:1V to 1.8H:1V 
side slopes and an average slope of 8.0%. When the design runoff of 347 cfs is routed 
through this section, calculations show a velocity of 18.24 fps at a depth of 2.50 feet. Since 
this is a steep slope and potentially very erosive section, it is proposed to provide 
additional protection through this transition area. 

     It is proposed to widen the channel throughout the transition area to at least a 15 foot 
bottom width with maximum 2H:1V side slopes. In addition, the channel gradient will be 
reduced by grading from Station 13+50 to Station 15+50. This section of channel will be 
lined with 18” D50 rip-rap to a minimum depth of 36” and extended up the side slopes to a 
depth of at least 3 feet above the channel bottom. The rip-rap will also be grouted for 
further protection.  At the base of the regraded slope (Station 15+50) the transition area 
from Station 15+50 to Station 16+50 will be widened and deepened to provide an energy 
control basin at least 2 feet deep and approximately 50 feet wide by 100 feet long. The inlet 
to this basin will be fitted with at least 30” rocks spaced on approximately 4 foot centers 
across the channel. The entire basin will be lined with 18” D50 rip-rap and grouted.   



 

 

 

The flow characteristics through the transition zone were evaluated using the criteria after 
placement of the rip-rap with the above channel dimensions. The following are the 
parameters used: 

 Design Flow      -    347 cfs 
 Bottom Width  -    15.0 ft. 
 Side Slopes        -    2H:1V 
 Channel Slope  -     8.0% 
 Manning’s n      -     0.038  (Considered conservative for large rock lining). 

     Using the above criteria, the calculated flow velocity would be 12.83 fps at a depth of 
1.50 feet. The attached Rip-Rap Chart in Figure 3 shows that 18” D50 rock is considered 
adequate to resist displacement at the projected velocity in the transition area.  This rip-
rap and catchment basin will also tie into the existing, repaired outfall of the Robinson 
Creek diversion. 

     It should be noted that an additional erosion control method was evaluated for the 
transition zone utilizing multiple rock chutes to convey the runoff down the slope from 
Station 14+50 to Station 15+50, with a similar control basin at the bottom from Station 
15+50 to Station 16+50. This method would also provide adequate erosion protection for 
the transition area; however, the above single rip-rapped slope was proposed because it 
provides a less complicated design and a more natural transition to the undisturbed 
drainage below. 

     The channel side slopes will be reseeded with the approved seed mix for the Coal 
Hollow Project after placement of the rip-rap and every year thereafter until vegetation 
cover is adequately established. 
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5-5  Reclamation Slope Stability Evaluation/Analysis 

5-6  Post-Mining Roads Backfill Analysis 
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DRAWINGS  

General 

5-1 Pre-mining Topography 

5-2 Disturbance Sequence 

 

Facilities (5-3 to 5-8C) 

5-3 Facilities and Structures Layout 

5-3A  Culverts 

5-3B  Underground Facilities and Structures Layout 

5-4 Loadout  Elevation View 1 

5-5 Loadout/Stockpile Elevation View 2 

5-6 Office Elevation View 

5-7 Maintenance Shop Elevation View 

5-8 Wash Bay, Oil and Fuel Storage Elevation View 

5-8A  Wash Bay Equipment Layout 

5-8B  Facilities and Structural – Electrical 

5-8C  Facilities and Structural – Water Plan 

 
Coal Recovery (5-9 to 5-14) 

5-9 Coal Extraction Overview 

5-10 Coal Removal Sequence 

5-11 Shallow Coal Recovery Cover Cross Section 

5-12 Deep Coal Recovery Cross Section 

5-13 Strip Ratio Isopach 

5-14 Coal Thickness Isopach 

 

Overburden Handling (5-15 to 5-19) 

5-15 Overburden Isopach 

5-16 Overburden Removal Sequence 

5-17 Overburden Removal Stage 1 
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