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PLAN FOR REPAIR OF 

RECLAMATION CHANNELS GCRD-1, 

WCRD-4, AND WCRD-5A AT THE 

WILLOW CREEK MINE, 

CARBON COUNTY, UTAH 

 

 

1.0 INTRODUCTION 

 

On September 13 or 14, 2013, a high-intensity thunderstorm generated significant runoff 

from Schoolhouse Canyon and adjacent areas in Carbon County, Utah.  This runoff caused 

substantial erosion of channels CGRD-1, WCRD-4, and WCRD-5A that are part of the reclaimed 

Willow Creek Mine (see Plates 1 and 2). 

 

Phase II bond release for the Willow Creek Mine was granted on August 1, 2012.  Hence, 

the precipitation event that caused the above-noted erosion occurred following Phase II bond 

release. 

 

Regulations promulgated by the Utah Division of Oil, Gas and Mining in R645-301-

357.340 state that, “Where necessitated by a natural disaster, excluding climatic variation, . . . not 

caused by any lack of planning, design, or implementation of the mining and reclamation plan on 

the part of the Permittee, the seeding and planting of the entire area which is significantly affected 

by the disaster . . . will be allowed as an accepted husbandry practice and thus will not restart the 

extended responsibility period.”  These rules specifically exclude events that are the result of 

“climatic variation,” which is not defined in the regulations. The World Meteorological 

Organization defines climate variability as “Variations in the mean state and other statistics (such 

as standard deviations, the occurrence of extremes, etc.) of the climate on all temporal and spatial 

scales beyond that of individual weather events.”
1
  Thus, climate variation is defined by changes 

across larger scales of time and space than an individual event like the extreme rainfall of 

September 13 or 14, 2013 at the Willow Creek Mine site.  As a result, it is anticipated that the 

work proposed herein will not affect the extended responsibility period or the schedule for Phase 

III bond release. 

 

The purpose of this document is to present a plan for repair of the damaged sections of 

reclamation channels CGRD-1, WCRD-4, and WCRD-5A.  Plateau Mining Corporation 

(“Plateau”) requests that the Utah Division of Oil, Gas and Mining review this plan in an 

expeditious manner to allow these repairs to be made before soil in the area freezes. 

                                                   
1
 http://www.wmo.int/pages/prog/wcp/ccl/faqs.html 

http://www.wmo.int/pages/prog/wcp/ccl/faqs.html
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2.0 BACKGROUND INFORMATION 

 

2.1 Precipitation Data 

 

Precipitation data for gages in the general vicinity of the Willow Creek site were obtained 

for the period of September 10 through September 15, 2013 from the University of Utah 

MesoWest web site (www.mesowest.utah.edu).  These gages are located as indicated in Figure 1. 

Additional data were obtained from Rocky Mountain Power for a rain gage at the Carbon Power 

Plant located approximately 4,000 feet south of the Willow Creek refuse disposal pile.
2
  All 

precipitation data thus obtained are provided in Attachment A.  A review of the above data 

indicates that thunderstorm bursts in the area typically had durations of 1 to 2 hours within storms 

of a total duration of 4 to 6 hours. 

 

As a point of comparison, precipitation depth-duration-frequency estimates for the Willow 

Creek Mine area were downloaded from National Weather Service Precipitation Frequency Data 

Server (http://dipper.nws.noaa.gov/hdsc/pfds/).  These data are also provided in Attachment A. 

 

2.2 Estimate of Storm Magnitude 

 

It is well known that thunderstorm cells in the Intermountain/Rocky Mountain region can 

yield significant quantities of precipitation over small geographic areas, thereby bypassing the 

available rain gage network.  This is evidenced by a review of the precipitation data provided in 

Attachment A. 

 

To estimate the magnitude of the storm event that produced the runoff of September 13 

or 14, the magnitude of the runoff event was first estimated.  The photograph provided in Figure 

2 was taken of channel CGRD-1 at approximately Station 9+00 (see Plate 1).  In this photograph, 

the individual is standing at the high water mark in an area where only relatively minor 

downcutting occurred.  It is estimated that the flow at this location reached a peak depth of about 

2 feet above the original channel bottom.  The channel at this location had a bottom width of 10 

feet, 2:1 side slopes, and a design bottom slope of 27.4 percent.  Calculations in Attachment B 

indicate that a channel with those dimensions would be capable of conveying approximately 580 

cfs at a depth of 2 feet. 

 

Runoff from various storm events within the 263.5-acre watershed that contributes to 

CGRD-1 was calculated using HydroCAD, Version 10.00.  The results of these calculations are 

provided in Attachment B.  As indicated, peak flows of 619 cfs, 622 cfs, and 503 cfs were 

calculated for the 200-year storm with durations of 1 hour, 2 hours, and 6 hours, respectively.  

These flow rates are within the range of values calculated for the peak flow from the September 

13-14 event.  This suggests that the precipitation event that created the erosion had a return 

period of approximately 200 years, far exceeding the design event. 

                                                   
2
 Mike Ponzini, personal communication with Dennis Ware of Plateau Mining Corporation, September 17, 2013. 

http://www.mesowest.utah.edu/
http://dipper.nws.noaa.gov/hdsc/pfds/
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Data provided in Attachment A indicate that storms with a 200-year return period have 

the following magnitudes: 

 

 200-year, 1-hour event: 2.02 inches 

 200-year, 2-hour event: 2.22 inches 

 200-year, 6-hour event: 2.38 inches 

 

Field observations of the general area of the affected channels indicate that erosion from the 

September 13-14 event did not extend substantially beyond the areas draining to channels 

CGRD-1, WCRD-4, and WCRD-5.  Thus, it appears that the high-intensity portion of the subject 

precipitation event was confined to the watershed areas draining to the affected channels.  These 

observations and the inherent spatial and temporal variability of summer thunderstorms indicate 

that it would not be unusual to measure only 1.18 inches at the Carbon Power Plant (see 

Attachment A for September 13-14) while experiencing rainfall in the same timeframe that 

exceeds that value by about 70 to 100 percent less than 1 mile away.  Thus, it is appropriate to 

conclude from the evidence presented herein that erosion of channels CGRD-1, WCRD-4, and 

WCRD-5 was caused by a precipitation event with a 200-year return period and a duration of 6 

hours or less. 
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3.0 CHANNEL REPAIR PLAN 

 

The erosion of CGRD-1, WCRD-4, and WCRD-5 was the result of runoff exceeding the 

design flow due to the extreme nature of the precipitation event in the area.  Nevertheless, rather 

than repairing the channels to a larger cross section to safely convey such events in the future, 

the channels will be repaired to their original design cross section to avoid what might be 

considered “new” mining operations. 

 

To minimize the potential for damage to previously reclaimed areas, access to the eroded 

sections of the channels will be via the channel bottoms.  As a result, equipment may track across 

sections of channels that have not eroded.  Therefore, all portions of channels not intended for 

repair will be restored to their approximate pre-project condition before the project is completed. 

 

3.1 CGRD-1 

 

3.1.1 Channel Repair 

 

 CGRD-1 was constructed as a trapezoidal channel with a bottom width of 10 feet, 2:1 

side slopes, and a minimum depth of 1.42 feet.  The channel was lined with riprap having a 

median diameter of 12 inches and underlain by a natural filter layer of gravel having a median 

diameter of 1 inch to protect against soil piping beneath the riprap.  Topsoil was then worked 

into the riprap and this soil was vegetated as an additional form of erosion protection.  This same 

approach will be taken during the channel repair. 

 

The sections of channel CGRD-1 that require repair are noted on Plates 1 and 2.  The 

basic plan for repair of the channel is as follows: 

 

 Mobilize equipment and materials to the site and install sediment controls as necessary. 

 Regrade all areas of the damaged channel, as necessary, to achieve the required grades. 

 Install appropriate filter bedding in areas intended for installation of riprap. 

 Install D50 = 12 inch riprap in the regraded portions of the channel. 

 Work topsoil into the top of the riprap layer. 

 Seed and fertilize all areas disturbed by this project. 

 

As indicated on Plates 1 and 2, riprap was deposited in two areas of the channel as it was 

eroded from above.  This riprap (and filter blanket materials, if they exist) may be salvaged from 

these areas during channel repair if this salvaging can be accomplished without significant damage 

to areas adjacent to the channel.  Any riprap and/or filter materials thus salvaged will be screened 

as necessary to meet the quality and gradation standards listed below. 

 

Riprap used in the channel repair will be durable, angular, hard, and free from seams and 

cracks.  The riprap and filter materials will meet the following gradation requirements: 
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   D50 = 12 inches (Riprap) 

 

         PERCENT PASSING 

   SIZE   TARGET PERMISSIBLE RANGE 

   24"    100%  80-100% 

   12"    50%  30-70% 

   6"     20%  10-30% 

   1.5"    0%   0-20% 

 

 

   D50 = 1 inch (Filter Material) 

 

         PERCENT PASSING 

   SIZE   TARGET PERMISSIBLE RANGE 

   2"     100%  80-100% 

   1"     50%  30-70% 

   0.5"    20%  10-30% 

   0.25"    0%   0-20% 

 

The channel sections requiring repair will be graded as necessary to form a base for the 

repaired channel and to cover refuse that was exposed by the erosional event, with an allowance 

made for the placement of riprap and filter bedding.  Filter bedding will be installed at a nominal 

thickness of 12 inches beneath the riprap prior to placement of the riprap.  The riprap will then be 

placed in the channel. 

 

As was the case during initial construction of the channel, topsoil (either salvaged or 

imported) will be placed on top of the installed riprap and worked into the riprap using the backhoe 

bucket or equivalent means.  The quantity of topsoil used for this purpose will be equivalent to a 

depth of 4 to 6 inches over the top of the riprap.  The topsoil will be worked into the riprap to the 

extent feasible, exposing the riprap at the surface while filling the spaces between the riprap with 

topsoil. 

 

3.1.2 Revegetation 

 

Areas immediately adjacent to the repaired channel that were affected by the erosion will 

be regraded as necessary to blend into the adjacent ground.  These areas and the repaired channel 

will be revegetated using the following seed mix: 

 

  



Plateau Mining Corporation  Willow Creek Channel Repair Plan 

Orangeville, UT  September 27, 2013 

 

 

 6 EarthFax Engineering Group, LLC 

        Pounds Pure Live 

  SEED SPECIES              Seed/acre 

 

  Agropyron smithii (Western wheatgrass)    2.00 

  Agropyron trachycaulum (Slender wheatgrass)   2.00 

Agropyron intermedium (Intermediate wheatgrass)   1.00 

Agropyron dasystachyum (Thickspike wheatgrass)   4.00 

  Elymus cinereus (Great Basin wildrye)    2.00 

  Elymus spicatus (Bluebunch wheatgrass)    6.00 

  Oryzopsis hymenoides (Indian ricegrass)    4.00 

Achillea lanulosa (Western yarrow)     0.25 

Aster glaucodes (Blueleaf Aster)     0.50 

Linum lewisii (Lewis flax)      0.50 

  Melilotus officinalis (Yellow sweetclover)    1.00 

  Penstemon palmeri (Palmer penstemon)    0.50 

  Artemesia tridentate tridentate (Big sagebrush)   1.00 

  Atriplex canescens (Fourwing saltbush)    6.00 

  Ceratoides lanata (Winterfat)      2.00 

  Chrysanthamus nauseosus (Whitestem rabbitbrush)   1.00 

  Ephedra viridis (Green ephedra)     2.00   

   

       Total Seed 35.75 

 

Certification will be obtained from the seed supplier to ensure that the seed mix does not contain 

weed seed in excess of 0.5% of the aggregate weight of pure live seed. 

 

Seeding of the repaired channel will be accomplished via hydroseeding or broadcast 

seeding.  If hydroseeding is used, the seed will be mixed with a small amount of wood fiber mulch, 

used as tracer, and water to form a slurry.  If broadcast seeding is used, the seed will be broadcast 

by mechanical means, or by hand, such that the seed is uniformly distributed.  All seeding will 

occur prior to November 15. 

 

Once the repaired channel is seeded, fertilizer will be applied at a rate of approximately 25 

pounds of nitrogen (N) and 50 pounds of phosphate (P2O5) are applied per acre.  Fertilizer will 

consist of slow-release nitrogen (in the form of urea) and phosphorus (in the form of phosphate). 

 

3.2 WCRD-4 
 

WCRD-4 was constructed as a trapezoidal channel with a 3-foot bottom width, a 

minimum depth of 1.33 feet, and 2:1 side slopes.  The channel was lined with riprap having a 

median diameter of 6 inches, underlain by filter bedding (median diameter of 1 inch) to protect 
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against soil piping beneath the riprap.  The same cross section will be installed during the 

channel repair. 

 

The repair process will occur as generally outlined in Section 3.1.1.  The riprap used for 

this channel will be salvaged from the area at the downstream end of the channel where it was 

deposited.  Additional riprap and filter material will be hauled to the site and placed in the 

channel as needed during reconstruction.  Topsoil will be worked into the riprap after it is placed, 

areas adjacent to the channel will be regraded as needed to blend into the adjacent topography, 

and the affected area will be revegetated as outlined in Section 3.1.2. 

 

3.3 WCRD-5 
 

WCRD-5A was constructed as a trapezoidal channel with a 4-foot bottom width, a 

minimum depth of 1.75 feet, and 1.7:1 side slopes.  The channel was lined with riprap having a 

median diameter of 6 inches, underlain by a filter layer (median diameter of 1 inch) to protect 

against soil piping beneath the riprap.  The same cross section will be installed during the 

channel repair. 

 

The repair process will occur as generally outlined in Section 3.1.1.  The riprap used for 

this channel will be salvaged from the area at the downstream end of this section of the channel 

where it was deposited.  Additional riprap and filter material will be hauled to the site and placed 

in the channel as needed during reconstruction.  Topsoil will be worked into the riprap after it is 

placed, areas adjacent to the channel will be regraded as needed to blend into the adjacent 

topography, and the affected area will be revegetated as outlined in Section 3.1.2. 

 

WCRD-5B was constructed as a trapezoidal channel with a 4-foot bottom width, a 

minimum depth of 0.88 foot, and 1.9:1 side slopes.  This channel was unlined.  Since sediment 

from the upstream area has accumulated in this channel, the repair process will involve removal 

of the sediment and reconstruction of the original channel cross section.  The sediment removed 

from this channel will be combined with the topsoil that is worked into the riprap installed in 

channel WCRD-5A. 

 

3.4 ADDITIONAL REPAIR WORK 
 

The culvert at the downstream end of channel WCRD-4 (culvert WCRC-2) is 

approximately half full of cobbles and coarse gravel that washed down from the erosion of 

WCRD-4.  This culvert will be cleaned, as part of the repair work, to restore its hydraulic 

capacity. 
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Precipitation Data 

  

































































































































































Plateau Mining Corporation  Willow Creek Channel Repair Plan 

Orangeville, UT  September 27, 2013 

 

 

  EarthFax Engineering Group, LLC 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT B 

 

Runoff Calculations 

 
































