
April 25, 2017 

Utah Division of Oil, Gas, and Mining 
Coal Program 
1594 West North Temple 
Salt Lake City, UT 84114-5801 

INTERWEST 
MINING COMPANY 
A suaSIOlARY OF PAClACORP 

Subj: Amendment to Revise the CottonwoodIWilberg Mine Reclamation Plan, PacifiCorp, 
CottonwoodIWilberg Mine, C/015/0019, Emery County, Utah. 

PacifiCorp, by and through its managing agent, Interwest Mining Company (!MC), hereby submits an amendment to 
revise its reclamation plan to the CottonwoodIWilberg Mine permit. IMC has responded to the deficiencies that it 
received from the Division on March 9, 2017. This is the fourth round of responses submitted up to this date. IMC 
has revised the respective text, and/or maps in Volume 2, Part 4 Reclamation Plan of the CottonwoodIWilberg Mine 
MRP pertaining to those deficiencies. 

The intent of this proposed reclamation plan for the CottonwoodIWilberg Mine is to completely replace the current 
plan found in Volume 2, Part 4. IMC proposes to remove and replace Part 4 with the newly revised text for the 
reclamation plan, appendices, and all associated maps. C lIC2 forms are attached which show what information should 
be added, removed, and/or replaced from multiple volumes of the MRP. Responses to the March 9, 2017 deficiencies 
are attached herein. 

IMC proposes to retain the current bond as discussed and concurred with the Division. At completion of the 
reclamation of the CottonwoodIWilberg Mine, IMC will apply for Phase I Bond Release. Once this bond release is 
approved, the current bond will be reduced by 60% as allowed by the Utah Coal Regulations. At the approval of this 
plan, !MC will immediately commence with reclamation activities. 

If there is any questions or concerns with the submittal, please contact Dennis Oakley at 435-687-4825. 

Sincerely, 

Kenneth Fleck 
Geology and Environmental Affairs Manager 
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APPLICATION FOR COAL PERMIT PROCESSING 

Permit Change ~ New Pennit D Renewal D Exploration D Bond Release D Transfer D 
Permittee: ~P~ac~i~fi~C~o~~~ ________________________________________________________ ~ ____________ __ 
Mine: CottonwoodlWilberg Mine Permit Number: C/015/0019 
Title: Amendment to Revise Final Reclamation Plan for the Grimes Wash Facility, PacifiCorp, CottonwoodIWilberg 

Mine, C/015/0019, Emery County, Utah 
Description, Include reason for application and timing required to implement: 

Instructions: If you answer yes to any of the first eight (gray) questions, this application may require Public Notice publication. 

DYes [8JNo 
DYes [8J No 
DYes [8J No 
Dyes [8J No 
DYes [8J No 
DYes [8J No 
DYes [8J No 
DYes [8J No 
DYes [8J No 
DYes [8J No 

DYes [8J No 
DYes [8J No 
DYes [8J No 
DYes [8J No 
[8J Yes D No 
DYes [8J No 
[8J Yes D No 
[8J Yes D No 
[8J Yes 0 No 
DYes [8J No 
DYes [8J No 
[8J Yes D No 
DYes [8J No 

1. Change in the size of the Permit Area? Acres: ___ D increase D decrease. 
2. Is the application submitted as a result of a Division Order? DO# __ 
3. Does the application include operations outside a previously identified Cumulative Hydrologic Impact Area? 
4. Does the application include operations in hydrologic basins other than as currently approved? 
5. Does the application result from cancellation, reduction or increase of insurance or reclamation bond? 
6. Does the application require or include public notice publication? 
7. Does the application require or include ownership, control, right-of-entry, or compliance information? 
8. Is proposed activity within 100 feet of a public road or cemetery or 300 feet of an occupied dwelling? 
9. Is the application submitted as a result of a Violation? NOV # __ 

10. Is the application submitted as a result of other laws or regulations or policies? 
Explain: 

11. Does the application affect the surface landowner or change the pest mining land use? 
12. Does the application require or include underground design or mine sequence and timing? (Modification ofR2P2) 
13. Does the application require or include collection and reporting of any baseline information? 
14. Could the application have any effect on wildlife or vegetation outside the current disturbed area? 
15. Does the application require or include soil removal, storage or placement? 
16. Does the application require or include vegetation monitoring, removal or revegetation activities? 
17. Does the application require or include construction, modification, or removal of surface facilities? 
18. Does the application require or include water monitoring, sediment or drainage control measures? 
19. Does the application require or include certified designs, maps or calculation? 
20. Does the application require or include subsidence control or monitoring? 
21. Have reclamation costs for bonding been provided? 
22. Does the application involve a perennial stream, a stream buffer zone or discharges to a stream? 
23. Does the application affect permits issued by other agencies or permits issued to other entities? 

Please attach four (4) review copies of the application. If the mine is on or adjacent to Forest Service land please submit five 
5) co ies thank ou. These numbers include a copy for the Price Field Office) 

I hereby certifY that I am a responsible official of the applicant and that the information contained in this application is true and correct to the best of my information 
and belief in all respects with the laws f tab in reference to commitments, undertakings, and obligations, herein. 

Kenneth Fleck 
Print Name 

Subscribed and 

Notary 
My commission Expires: 
Attest: State of 

Sign Name, Position, Date 

April ,20jl 

LJ1h 20..1Jl} 
.~~4..,.;...----'L.=. __ ..J }} ss: 

Cooo~of ______ ~~~~ ________ _ 

For Office Use Only: 

Form DOGM- CI (Revised March 12,2002) 

Mana er of En . I Affairs PI?~/L 25 l:tJ J 1-

r------:=:.;l 
I eoaalll'anNo.·- . 

CUI"I ... I.; .... 
IlARCMtI.-

I ' STATE OF UWt 

~--------------~---~ 
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APPLICATION FOR COAL PERMIT PROCESSING 

Detailed Schedule Of Changes to the Mining And Reclamation Plan 
 
Permittee:  PacifiCorp 

Mine:  Cottonwood/Wilbert Mine Permit 

Number:  

C/019/0019 

Title:  Amendment to Revise Final Reclamation Plan for the Grimes Wash Facility, PacifiCorp, Cottonwood/Wilberg 

Mine, C/015/0019, Emery County, Utah 

 
Provide a detailed listing of all changes to the Mining and Reclamation Plan, which is required as a result of this proposed permit 

application.  Individually list all maps and drawings that are added, replaced, or removed from the plan.  Include changes to the table 

of contents, section of the plan, or other information as needed to specifically locate, identify and revise the existing Mining and 

Reclamation Plan.  Include page, section and drawing number as part of the description. 

 
DESCRIPTION OF MAP, TEXT, OR MATERIAL TO BE CHANGED 

 Add  Replace  Remove 

Volume 2, Part 4, Reclamation Plan (entire section including figures, tables, and 

appendices) 

 Add  Replace  Remove 

Volume 2, Part 4, Reclamation Plan (R64503-1-200:Soils through R645-3-1-800: 

Bonding) 

 Add  Replace  Remove Volume 2, Part 4, Appendix A through Appendix I 

 Add  Replace  Remove Volume 2, Part 4, Drawings 

 Add  Replace  Remove Volume 6, Maps, 4-1: CM-10500-WB 

 Add  Replace  Remove 

Volume 6, 4-2: CM-10378-WB (1 of 2 and 2 of 2), 4-3: CM-10484-WB (1 of 2 and 2 of 

2) 

 Add  Replace  Remove Volume 6, Map 4-2: 7704-C45 (3 of 3) 

 Add  Replace  Remove Volume 7, Appendix XV 

 Add  Replace  Remove Volume 7, Appenix XVI Part H 

 Add  Replace  Remove       

 Add  Replace  Remove       

 Add  Replace  Remove       

 Add  Replace  Remove       

 Add  Replace  Remove       

 Add  Replace  Remove       

 Add  Replace  Remove       

 Add  Replace  Remove       

 Add  Replace  Remove       

 Add  Replace  Remove       

 Add  Replace  Remove       

 Add  Replace  Remove       

 Add  Replace  Remove       

 Add  Replace  Remove       

 Add  Replace  Remove       

 Add  Replace  Remove       

 Add  Replace  Remove       

 Add  Replace  Remove       

 Add  Replace  Remove       

 

p70537
Typewritten Text
Task ID 5348



Any other specific or special instruction required for insertion of this proposal into the 

Mining and Reclamation Plan. 

 

      

Received by Oil, Gas & Mining 

Form DOGM - C2 (Revised March 12, 2002)  
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The following responses to deficiencies are formatted as found in the technical analysis document. They 

are broken down into logical section headings similar to the R645 regulations. In each section, the 

regulation number along with the associated deficiency is follow by the permittee’s italicized response. 

 

Reclamation Plan 

General Requirements 

The amendment does not meet the State of Utah R645 requirements for Eeneral Environmental 

reclamation in terms of engineering.  The following deficiencies must be addressed prior to final approval. 

R645-301-121.200:  The permittee replaced Plate 4-2 with Plate 4B but the narrative in Volume 2 Part 4 

Sections 542 still has reference to Plate 4-2 instead of Plate 4B.  The permittee shall remove all references 

to Plate 4-2 within the MRP narrative. 

R645-301-541.400, -301-542.100, -301-542.400, and -301-553.400: The Permittee must address a 

permanent design and maintenance schedule with a detailed timeline of construction and maintenance 

ownership that minimizes erosion and water pollution potential on and off the permit area. 

Response:   

R645-301-121.200: The reference to Plate 4-2 has been changed to Plate 4B.  See Part 4, Reclamation Plan, 

Engineering Chapter, Section 542.200: Backfilling and Grading Plan, page 22, redline/strikeout text. 

R645-301-541.400, -301-542.100, -301-542.400, and -301-553.400: PacifiCorp has talked with the Division 

about this deficiency where it is apparently stems from the permit boundary issue between Cottonwood 

and Fossil Rock.  PacifiCorp was instructed by the Division to address the narrative and design of the 

permanent mine discharge from the old TMA Access portal in the plan.  Issues concerning the permit 

boundary would be discussed at a later date. 

PacifiCorp has included a narrative in the Engineering Section under section 542.700: Final Abandonment 

of Mine Openings and Disposal Areas which discusses the permanent mine discharge.  PacifiCorp currently 

possesses a UPDES permit (#UT0022896-001) for this site and monitors the quality and quantity on a 

monthly basis at the inlet of the 36” bypass culvert.  See the added reference to Appendix I in this narrative 

on page 25.  

An as-built drawing of the French drain system and mine drainage pipeline within the Emery County Road 

#506 is show in Appendix I of the Engineering Chapter.  Also included in this appendix is the letter from the 

Emery County Road Department. In the letter Emery County states “Emery County will maintain this line 

as our own from now on.”  In other words, Emery has taken responsibility of the drainage pipeline that is 

buried within the right of way of EC#506.  Not just the “culvert underneath the roadway” as stated by the 

Division. 
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PacifiCorp believes it has fulfilled the requirements of the State for General Reclamation Requirements.  

Wildlife Protection 

The amendment does not meet the State of Utah R645 requirements for a fish and wildlife plan for the 

reclamation and post-mining phase of operation as it does not address protective measures for Golden 

Eagles during the early nesting stages should one nest within ½ mile of the mine site.  The Permittee must 

continue to monitor for Golden Eagles and if one is found to have selected a nest in close proximity to the 

mine site, consultation with the Division and USFS must occur to determine appropriate protection 

measures to ensure chick survival.  This information should be added to paragraph 5 page 16. 

Response:  The following statement has been added to R645-301-300: Biology, Section 342: Fish and 

Wildlife…”PacifiCorp will conduct raptor monitoring prior to commencing with earthwork activities at the 

Cottonwood/Wilberg mine.  If a nest is found to be occupied and/or tended, PacifiCorp will consult with 

the United States Forest Service – Manti-LaSal Forest and the Division to determine appropriate protection 

measures for ensuring chick survival.  PacifiCorp will follow the recommendations provided by these 

agencies.” 

Approximate Original Contour Restoration 

The amendment does not meet the State of Utah R645 requirements for Approximate Original Contour.  

The following deficiency must be addressed prior to final approval. 

R645-301-121.200: The Permittee shall correct the reference to presumably reference Figure 5-1 and 

Plates 4B and 4C. 

Response:  Two drawings which show the locations of the highwalls at the Cottonwood/Wilberg Mine 

were inadvertently left out of the submittal; KS-1658D and KS-1659D.  These drawings have been included 

in Appendix B.  The reference to Figure 1 in Appendix B Highwall survey has been revised to Figure 5-1.   

Also revised in the highwall survey in Appendix B is the notation of the portals that have already been 

reclaimed.  Each reclaimed portal has been noted with the date of final reclamation. 

Backfill and Grading General 

The amendment does not meet the State of Utah R645 requirements for Backfill and Grading. The 

following deficiency must be addressed prior to final approval. 

R645-301-553: The Permittee will also include a commitment to follow the site specific design criteria 

outlined within the geotechnical report of the removal of any material larger than 8 inches, lifts no greater 

than one foot, and Proctor test for every 50,000 CY of fill placed within the MRP Volume 2 Part 4 Section 

553.100. 
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Response:  The following statement has been added to R645-301-500: Engineering, Section 553.130 Slope 

Stability….  “PacifiCorp will retain a geotechnical engineer to ensure the recommendations by RBG are 

followed.  This engineer will perform field test to ensure proper compaction of all backfilled material.” 

Mine Openings 

The amendment does not meet the State of Utah R645 requirements for Mine Openings. The following 

deficiency must be addressed prior to final approval. 

R645-301-513.500, R645-301-529, R645-301-541.400, R645-301-542.100, R645-301-542.400, R645 -301-

551, and R645-301-553.140: The Permittee must address a permanent design and maintenance schedule 

with a detailed timeline of construction and maintenance ownership that minimizes erosion and water 

pollution potential on and off the permit area. 

Response:  Refer to the response to the above deficiency under General Requirements. 

Topsoil and Subsoil 

The amendment does not meet the requirements of substitute topsoil and soils reclamation plan.  Prior 

to approval, the following must be provided in accordance with: 

R645-301-232.200 and R645-301-233, 

The sampling commitment in Section 233 must include: 

1) A mapped sample grid overlaid on the final reclamation surface shown on Plate 4E, showing one 

sample for every acre of the final reclamation surface. 

2) A statement that samples will be composited of one foot increments from 0-4 feet. 

3) The field notes table in Appendix A1 must include SAR value. (SAR can be analyzed on site with a 

Hach Kit or sent the laboratory for analysis.) 

4) A commitment to provide field analysis results to the Division (and submitted for inclusion in 

Appendix A-1 of Part 4 of the MRP) prior to the removal of earth moving equipment from the site 

so that unacceptable soil can be buried in the fill and poor quality soil can be amended. 

R645-301-121.200: Please clarify whether the three stockpiles holding a total of 3,256 CY shown on Plate 

4D will be used in final reclamation. 

R645-301-233.100: The approved reclamation plan provides for amendment of substitute topsoil with 

fertilizer amendments in the short term and additions of nitrogen through nitrogen fixing species in the 

long term to create a soil medium that is the best available in the permit area.  Please provide a rational 

for the removal of the nitrogen fixing species from the final seed mix in Table 3-3 or retain a nitrogen 

fixing species in the seed mix.  Please refer to the analysis section above recommendations from the USFS 

on N-fixing species. 
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Response:  

R645-301-232.200 and R645-301-233: 1) The disturbed area at the Cottonwood/Wilberg Mine is 20.46 

acres.  This acreage would require at least 21 samples to be taken for every acre of final reclamation 

surface.  Although the permittee has not overlain a sample grid on Plate 4E, the permittee has committed 

to taking at least one sample per acre of final reclaimed surface.  See note #2 on the Substitute Topsoil 

Field Sampling Program recording table in Appendix A-2. 

2) Refer to note #1 on the Substitute Topsoil Field Sampling Program recording table in Appendix A-2. 

3) The permittee has not found a SAR meter that can be use in the field.  Taking samples to the lab for 

analyzing calcium and magnesium could be time consuming slowing down the progress of reclamation.  

Therefore, IMC will determine acceptability of the soils utilizing Electrical Conductivity.   EC can be readily 

analyzed in the field by making a soil to water solution and measuring the EC with a handheld EC meter.  

The quality criteria in the Division’s Guidelines for Management of Topsoil and Overburden, Table 4 will be 

referenced to determine use acceptability for reclaimed soils. 

4) IMC believes that the Division’s requirement to provide field analysis results and submitted for inclusion 

in Appendix A-2 of Part 4 of the MRP is an unreasonable request which could affect the how long the 

reclamation contractor would need to keep its equipment on-site after completing reclamation.  However, 

IMC has committed (as stated in note #3 on the Substitute Topsoil Field Sampling Program recording table 

in Appendix A-2) to confirm the quality of the substitute topsoil to the Division prior to moving equipment 

from one reclamation area to the next. 

R465-301-121.200: A statement has been added to R645-301-200: Soils, Section 240: Reclamation…” The 

combination of this stored topsoil used with the salvaged substitute topsoil will add approximately 1¾ 

inches of additional topsoil for plant growth.” 

R645-301-233.100: In 2015, PacifiCorp was approached by the Division concerning the seed mix in the 

revised reclamation plan.  The Division, in consultation with the USFS modified the seed mix by removing 

legumes (yellow sweet clover and Utah sweet vetch) because of their aggressive and competitive nature. 

The plan calls for an ammonium nitrate fertilizer and alfalfa hay to be incorporated into the soil to supply 

nitrogen to the soil for plant growth. 

As this reclamation has gone through many reviews from 2015 until today, the Division is now requesting 

that nitrogen-fixing species be introduced back into the seed mix.  The addition of the nitrogen-fixing 

species would give a long term nitrogen source to the soils for plant growth success. 

Although both strategies for supplementing soils with this essential nutrient for enhancing the 

establishment of a native vegetative stand, PacifiCorp is finding itself stuck in-between opposing ideas 

between scientists within the Division that have reviewed this plan.  PacifiCorp requests that the Division 

decide what requirements are necessary as provided by the Utah Coal Regs (either nitrogen-fixing plants 

or not) and express those requirements to PacifiCorp. PacifiCorp will comply with those Divisions 
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requirements.  In the mean-time, the seed mix that was proposed by the USFS in 2015 will remain 

unchanged. 

Revegetaton Standards for Success 

The amendment does not meet the State of Utah R645-301-356.231 requirements for revegetation 

standards for success. The following deficiency must be addressed prior to final approval. 

R645-301-356.230:  Minimum stocking and planting arrangements must be specified.  The Permittee is 

required to consult with the Division, U.S. Forest Service (land management agency at mine site), BLM 

(land management agency at waste rock site), and Utah Division of Wildlife (Utah agencies responsible 

for wildlife programs) to determine stocking rates based on local and regional conditions.  This 

information should be inserted and/or replace paragraph 3 page 14. 

Response:  The permittee has revised its revegetation success standards in R465-301-300: Biology, section 

341.250: Measures Proposed to be used to Determine Revegetation Success.  The revision will require the 

permittee to consult with Utah agencies to set a minimum woody species density standard.  In the 4th and 

8th year after reclamation, consultation with the agencies would allow for the adjustment of the standard.  

At bond release, the woody species density in the reclaimed area would be required to be at least equal to 

90% of that of the standard. 

The revision is as proposed: 

Because woody plant density success standards apply where the post-mining land use is 

grazing and/or fish and wildlife habitat, minimum stocking and planting arrangements will 

be specified on the basis of local and regional conditions and after consultation with and 

approval by Utah agencies responsible for the administration of wildlife programs.  

Therefore, at time of reclamation, consultation shall be made with the appropriate Utah 

agencies to set a standard for minimum woody plant densities.  During the 4th and 8th 

growing seasons, consultation shall again be made for any adjustment of the woody plant 

densities.   

During the 4th year after revegetation, the point-center quarter or other accepted method 

will again be used to determine the woody plant density of trees and shrubs in the reclaimed 

areas. Locations of monitoring will be random within each of the reclaimed areas and 

recorded. This process will be repeated in the 8th year. 

At time of bond release, woody plant densities of the reclaimed area shall be equal to 90% 

(with a 90% confidence level) of the adjusted standard.  At least 80% of the woody plants 

will have been in place for a least 8 growing seasons, and the woody plants are alive and 

healthy. 
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Stabilization of Surface Areas 

The application does not meet the requirements of soil stabilization plan. Prior to approval please make 

the following change in accordance with, 

R645-301-244: 

1) Section 244 will state that wood fiber mulch will be applied at the manufactures recommended 

rate form the reclaimed slopes or that a minimum of 2,000 lbs/acre wood fiber mulch will be 

applied. 

2) Please indicate whether the results of the mulching test plot data or some other information is 

driving the lower mulch rates from the current of 2 tons/acre hay mulch. 

Response:   

1) This revised text has been added to section 244. 

2) In R645-301-300: Biology, section 342.220 the mulching rate was revised from 2000 lbs/acre to 2 

tons/acre. 

Bonding Determination of Amount 

The amendment does not meet the State of Utah R645 requirements for Determination of Bond Amount. 

The following deficiency must be addressed prior to final approval. 

R645-301-542.800, R645-301-830.140:  The Permittee must include line item details regarding the 

reclamation cost to the Division.  Appendix H of the amendment replaces Appendix C of the current MRP 

but does not contain any of the required relevant information.  The Permittee shall provide a reclamation 

cost estimate similar in detail to the current approved Appendix C for the proposed amended reclamation 

plan. 

Response:  The current detailed 2011 bond calculations are found in Volume 2, Part 4, Appendix C. The 

total is $2,365,895 in 2016 dollars.  Demolition was completed in 2015.  Final earthwork and revegetation 

is planned for the 2017 field season if PacifiCorp can secure an approved revised reclamation plan from 

the Division. 

On April 19, 2017, PacifiCorp met with the Division to discuss the potential of leaving the currently 

approved bond intact.  It was concluded that the State would be made whole whether the current bond 

was left intact or the bond would be revised to reflect the activities proposed by the revised reclamation 

plan.  Because nothing would be gained by revision the bond, it was agreed that the currently approved 

bond would be left intact.  Therefore, the bond estimate currently found in Volume 2, Part 4, Appendix C 

would be moved to Volume 2, Part 4, Appendix H. 

At the time the reclamation is completed at the Cottonwood Mine, PacifiCorp would apply for Phase I Bond 

Release and reduce the bond by 60% to $946,358.  PacifiCorp would retain a rider bond decreasing the 

surety bond to the said amount and naming the Division as payee in the case of default. 
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RECLAMATION PLAN 

 

R645-301-200: Soils 

240: Reclamation 

Because the Cottonwood/Wilberg Mine was developed prior to the passage and establishment of 

SMCRA no topsoil was segregated during the development stage of the mine site.  Therefore, the 

permittee proposes to segregate the upper 18" of the slope material prior to constructing final 

reclamation slopes.  This will yield approximately 10,000 cubic yards of "substitute topsoil". Refer 

to Plate 4C in Maps Section for locations of substitute topsoil areas. 

 

Prior to use of this as a topsoil source, samples shall be taken and analyzed to ensure suitability.  

Sample location and quality (refer to section 233) data shall be reported to the Division.  This data 

(when collected) will be reported in Appendix A-2.  The historical 1989 soil survey information 

for the Wilberg Mine is included in Appendix A-3.  This soil information describes the soils of the 

fill pads constructed at the mine site.  In 2001, these pads and other fills were sampled again to 

determine their suitability for use during reclamation.  Refer to Appendix A-4 for the results of the 

sampling activities. 

 

In May 2016, PacifiCorp retained RB&G Engineering to conduct a geotechnical investigation and 

stability analysis of the materials that will be used to construct the slopes.  At that same time, 

PacifiCorp collected soil samples at these sites.  The purpose of the collection of these samples 

was to determine suitability of these materials for a soil base for vegetation growth and if any of 

the materials were toxic or acid forming.  Sample locations can be found in Appendix C-1 Figure 

2.  Sample evaluation analyzed the parameters found on Table 7 and Table 8 of the “Guidelines 

for Management of Topsoil and Overburden” (DOGM, 2008).  Results of these sample are found 

in Appendix A-1.   

 

At the time of reclamation, PacifiCorp will reduce the footprint of the Cottonwood/Wilberg mine 

site disturbed area by redistributing soil and spoil material to be consistent with the post mining 

land use and water drainage system. This will be accomplished by cutting and/or filling the existing 
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mine site footprint in each of the two (2) disturbed canyons; Left Fork of the Grimes Wash and 

Right Fork of the Grimes Wash.  These areas will be re-contoured as outlined on Plates 4B and 4C 

 

Segregated topsoils will be stored in a location determined feasible by the reclamation contractor 

and protected so as not to be mixed with other soils or other contaminating materials.  The topsoil 

piles shall also be stored in an area where the material is protected from compaction. 

 

An additional topsoil source is located adjacent to the “old” Cottonwood/Wilberg waste rock site.  

Approximately 120 3,256 cubic yards is stored at this location (refer to Plate 4D in Maps Section).  

Prior to use as a topsoil source, samples shall be taken and analyzed to ensure suitability.  Sample 

location and quality (refer to section 233) data shall be reported to the Division.  This data (when 

collected) will be reported in Appendix A-2.  The combination of this stored topsoil used with the 

salvaged substitute topsoil will add approximately 1¾ inches of additional topsoil for plant growth. 

 

233: Topsoil Substitutes and Supplements 

Because of the limited resources for topsoil, the suitability of topsoil substitutes will be 

determined.  Fill material and/or overburden material shall be evaluated to determine its suitability 

as a topsoil substitute and to avoid surface placement of acid or toxic materials.  Evaluation will 

analyze the parameters found on Table 7 and Table 8 of the “Guidelines for Management of 

Topsoil and Overburden” (DOGM, 2008).  If analyses show that the acceptable criteria have not 

been met, then the extent of the toxic material will be determined and the entire volume of deficient 

material will be excavated and buried with at least four feet of an acceptable soil material.  Results 

of these soil evaluations shall be made available to the Division and reported in Appendix A-2. 

 

As topsoil is spread evenly over the reclaimed surface and/or overburden material, field 

examinations shall be randomly made to assess whether the material is suitable for topsoil.  

Assessments shall utilize the Substitute Topsoil Field Soil Analysis Sampling Program Notes 

recording table found in Appendix A-2.  Qualified staff shall record the date, sample ID, location, 

map ID Hole #, Depth, pH, EC, and whether the collected sample was good, fair, poor, or 

unacceptable.  Those soils meeting the criteria of being poor or unacceptable shall be removed and 

buried with four feet of and acceptable material. 
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242.100: Topsoil Segregation 

The segregated topsoils removed from identified areas will be redistributed to achieve approximate 

uniformity of thickness of approximately 4 inches.  Placement of the soils shall be completed to 

prevent compaction.  Various rocks and boulders will be randomly positioned throughout the 

reconstructed surface area to enhance vegetation establishment, create micro habitats and to help 

provide a natural esthetic appearance. 

 

242.200: Topsoil Redistribution 

Once the topsoils have been redistributed evenly over the reconstructed area, a weed-free alfalfa 

mulch shall be spread as outlined in R645-301-300: Biology.  After mulching, deep gouges (pocks) 

shall be constructed as outlined in R645-301-500: Engineering.  Pocks shall be placed in a random 

and continuous manner throughout the reconstructed surface area. 

 

The process of placing mulch and pocks throughout the reconstructed surface is a treatment that 

will reduce the potential for slippage of the redistributed material and promote root penetration. 

 

243: Soil Nutrients and Amendments 

Nutrients and soil fertilizers will be applied at the completion of the pocking process.  As outlined 

in R645-301-300: Biology, fertilizer shall be applied at the following rate: 

 

Ammonium Nitrate 30-50 lbs/acre 

Triple Phosphate 30-40 lbs/acre 

 

Once the fertilizer is spread uniformly, the approved seed mix shall be applied.  Refer to R645-

301-300: Biology for the approved final reclamation seed mix. 

 

244: Soil Stabilizaton 

All exposed surface areas will be protected and stabilized to effectively control erosion.  After the 

seed is applied, the entire area will be hydromulched with a wood fiber or other acceptable mulch 

and will be applied at a rate of at least 1500 lbs./acre for cover and protection.  wood fiber mulch 

and will be applied at the manufactures recommended rate form the reclaimed slopes or that a 

minimum of 2,000 lbs/acre wood fiber mulch will be applied.  A tackifier (plantago or other similar 
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tackifier) will be added to the mulch and applied at a rate recommended by the manufacturer 

(typically approximately 150 lbs/acre). Mulch and tackifier will be applied simultaneously. 

 

244.300: Soil Stabilization of Rills and Gullies 

Rills and gullies, which develop in areas that have been regraded and topsoiled, which disrupt the 

approved post-mining land use, or reestablishment of the vegetative cover, or cause or contribute 

to violation of water quality standards for receiving streams, will be filled, regraded, or otherwise 

stabilized; topsoil will be replaced; and the areas will be reseeded or replanted.   
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R645-301-300: Biology 

340: Reclamation Plan 

 

341: Revegetation 

To fulfill the requirements of the biological protection performance standards of the State Program, 

the permittee constructed test plot areas to determine the ideal revegetation strategy for final 

reclamation.  These test plots were established on a fill slope at the mine site to test the final 

revegetation seed mix.  The test plots were located in area W2-West (see Map 2-18 in Volume 5).  

Slope and vegetation test plots exposure are relatively constant throughout the area.  Division 

approval was obtained prior to installation of the test plots.  Observations indicated that moisture 

would be the primary factor affecting vegetation growth at the mine site.  Therefore, the test plots 

were designed to test the final revegetation seed mix and plantings under various moisture 

conditions and mulch applications. 

 

Because of the limited size of the slopes involved, the test plot sizes were limited.  The plot layout 

and design is illustrated in Figure 3-1.  The design provides for eight (8) seeding, mulch, and 

irrigation combinations. 

 

  Figure 3-1: Vegetation Test Plots. 

The test plot areas were divided into eight (8) individual plots, each one 20 feet by 20 feet.  Each 

plot was separated from adjacent plots by a buffer area five (5) feet in width.  Each plot was 
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permanently staked and the entire test area was fenced.  The test plots were installed in the fall of 

1989 with seeding being done as late in the season as possible. 

 

Prior to seeding, the test plot area was treated with Round-up herbicide per manufacturer’s 

recommendations to remove existing vegetation.  The soil surface was roughened using hand tools 

to prepare the seedbed. 

 

The final revegetation seed mixture (detailed in the original final vegetation plan) was applied on 

all test plots.  Following seeding, the fertilizer mixture was applied, per DOGM recommendations: 

 

Ammonium Nitrate 30-50 lbs/acre 

Triple Phosphate 30-40 lbs/acre 

 

The plots were then hand-raked to cover the seed and fertilizer. 

 

Following seed and fertilizer application, the various mulch treatments were applied as indicated 

in Figure 3-1.  During the hydromulch application, adjacent plots were covered to prevent 

contamination due to overspray or wind drift.  In the spring of 1991, containerized plants were 

planted. 

 

Irrigation was applied during the first two (2) years (growing seasons) following seeding.  After 

dicussion with the Division, irrigation was terminated after the second growing season.  Irrigation 

began with the onset of spring and terminated at the first fall frost. 

 

Irrigation was applied once per week unless determined otherwise based on soil moisture and plant 

vigor appearance.  Soil moisture conditions were determined weekly by soil probing to a six (6) 

inch depth. 

 

Irrigation was supplied from a water truck using a hand-held sprayer attached to a hose.  The 

amount of water applied was quantified.   Water was applied to the point of surface saturation or 

penetration to six (6) inches on the control plot.  All irrigated plots were watered equally.  Irrigation 

commenced in the early evening and completed by sundown. 
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Maintenance, monitoring and sampling methods and schedules were as specified in 342.220.  A 

minimum of 15, 1/4 meter quadrants were evaluated per plot.  Success standards were as specified 

for the reference area (refer to Volume 1, Part 2: Vegetation Information for the Wilberg Mine).  

Vegetation monitoring of this site was conducted between years 1989 through 1999.  Both results 

of qualitative and quantitative analysis can be found in the Annual Reports between the said years. 

 

The initial revegetation plan was designed using the results of the test plots that were installed in 

1989 and monitored over several years.  However, in 2015, during the rewrite of the 

Cottonwood/Wilberg Reclamation Plan, the Division, in cooperation with the United States Forest 

Service introduced a revised seed mix for planting the slopes of the reclaimed mine site.  The 

revised seed mix is presented below in Table 3-3.  All containerized plants were removed from the 

planting mix because of the poor success rates experienced on other similar projects. 

 

341.100: Revegetation Timetable 

Table 3-1 presents the timetable in which reclamation and revegetation will be conducted at the 

Cottonwood/Wilberg Mine site.  Many of these listed operations will be conducted simultaneously.  

Reclamation activities will work from the upper elevations of the mine site to the lower elevations. 

 
Table 3-1: Cottonwood/Wilberg Mine Reclamation Schedule. 

# Project Estimated Schedule (months) 
1 Structure Removal All structures removed June 2015 

2 Portal Closure All portals were sealed in May 2001/Backfilled June 2015 

3 Soil Salvaging             

4 
Hauling, Backfilling, 

Compaction, Grading 
           

 

5 Install Raprap Channels             

6 
Seedbed Preparation 

(Includes topsoil, hay mulch, pocking) 
           

 

7 Fertilizing/Seeding             

8 Hydromulching/Tackifying             

9 
Sediment Control Structure 

Removal* 
           

 

*The sediment pond will be removed at the completion of all other reclamation activities above the pond. 

 

Notice in the table above that backfill and grading activities and seeding activities are occurring 

simultaneously. This will occur as work progresses down canyons. Advantageously, seeding will 

occur during the fall season. However, if recontouring is completed in the spring of the year on 

the upper portions of the disturbed area, seeding will immediately follow. 
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Table 3-2: Cottonwood/Wilberg 10 year Responsibility Period Schedule. 

# 
10 Yr Revegetation and 

Monitoring 

1st 

Year 

2nd 

Year 

3rd 

Year 

4th 

Year 

5th 

Year 

6th 

Year 

7th 

Year 

8th 

Year 

9th 

Year 

10th 

Year 

1 
Plant Monitoring Disease & Pest 

Control 
 X X X X X X X X X

2 Mine Water Discharge Monitoring* X X X X X X X X X X

3 Soil Stabilization Rills & Gullies  X X X X X X X X X

4 Contingent Seeding  X   X      

5 
Revegetation Inventory for Bond 

Release 
   X    X X X

6 Maintenance (as needed) X X X X X X X X X X

*Monitoring of mine discharge will be conducted as required by the current UPDES permit (Outfall 001 in 

Cottonwood Canyon). 

 

341.210: Seed Mixtures 

Because all surface disturbances occurs within Forest Service land, the USFS has provided the 

Cottonwood/Wilberg Mine a final revegetation seed mix proposed for use (refer to Table 3-3).  

Plant species in the mix are currently in use by the Manti-LaSal National Forest and commonly 

occur on the Wasatch Plateau.  The mix includes species, to establish a diverse, effective and 

permanent cover capable of achieving the postmining land use. 

 

Wilberg Drain Field 

Final revegetation at the drain field was completed in March 2015.  This included 

roughening of the access road and reseeding it.  The seed mix is shown below in 

Table 3-4. 

 

This seed mix and planting rate is as requested by the BLM and approved by the 

DOGM.  The introduction of Crested Wheatgrass is at the insistence of the BLM 

and as requested by DOGM. 
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Table 3-3: Cottonwood/Wilberg Mine Site Final Seed Mixture. 

 

 
Table 3-4: Wilberg Drain Field Final Seed Mixture. 

 

Common Name Scientific Name Equivalent PLS 

Lbs/Acre 

GRASSES   

Western wheatgrass Agropyron smithii 2 

Indian ricegrass Oryzposis hymenoides 2 

Needle and thread grass Stipa comata 2 

Galleta Pleuraphis 2 

Crested wheatgrass Agronpyron cristatum 1 

FORBS   

Scarlet globemallow Sphaeralcea coccinea 1 

Yellow sweet clover Melilotus altissimus 1 

SHRUBS   

Fourwing saltbush Atriplex canescens 2 

Curlleaf mountain mahogany Cerocarpus ledifolius 2 

Ephedra Mormon Tea Ephedra viridis 4 

Vasey big sagebrush Artemisia tridentata var. vaseyana 0.2 

TOTAL  19.2 

 

  

Common Name Scientific Name Equivalent PLS 

Lbs/Acre 

GRASSES   

Western wheatgrass Agropyron smithii 2 

Bluebunch wheatgrass Agropyron spicatum 3 

Indian ricegrass Oryzposis hymenoides 2 

Needle and thread grass Stipa comata 1 

Thickspike wheatgrass Agropyron dasystachyum 3 

Basin Wildrye Leymus cinereus 2 

FORBS 

Blueleaf aster Aster glaucodes 0.5 

Small burnet Sanguisorba minor 2 

Lewis flax Linum Lewisii 1 

Palmer’s Penstemon Penstemon palmari 0.5 

SHRUBS   

Serviceberry Amelanchier Alnifolia 2 

Fourwing saltbush Atriplex canescens 2 

Shadscale saltbush Atriplex confertifolia 0.5 

Big Wyoming Sagebrush Artemisia tridentate 

Spp. wyomingensis 
0.5 

TOTAL  22 
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Reclamation of the Cottonwood Fan Portal Area – Cottonwood Canyon 

Final reclamation of the Cottonwood Fan Portal in Cottonwood Canyon was 

completed in November 1998 and Phase III Bond Release was accepted on 

September 28, 2010 (refer to Volume 11). Approximately 1.86 acres of disturbance 

existed at this location.  The disturbed area included the Trail Mountain Access 

(TMA) portal and belt portal, collectively called the Cottonwood Canyon Facilities.  

These facilities were demolished and final reclamation was completed in November 

2014.  Refer to R645-301-542.700 (Engineering Chapter) for a complete discussion 

of the sealing of the mine openings in this area. The approved seed mixture for this 

site is shown in Table 3-5. 

 
Table 3-5: Cottonwood Fan Portal Area Final Seed Mixture. 

Common Name Scientific Name Equivalent PLS 

Lbs/Acre 

GRASSES   

Western wheatgrass Agropyron smithii 3 

Bluebunch wheatgrass Agropyron spicatum 3 

Indian ricegrass Oryzposis hymenoides 3 

Needle and thread grass Stipa comata 1 

Thickspike wheatgrass Agropyron dasystachyum 1 

Great Basin Wildrye Elymus ciaereus 2 

FORBS   

Blueleaf aster Aster glaucodes 0.5 

Utah Sweet Vetch Hedysarum boreale 1 

Lewis flax Linum lewisii 1 

Globemallow Sphaeralcea coccinea .05 

Yarrow Achillea millefolius 0.5 

Palmer penstemon Penstemon palmeri 1 

SHRUBS   

Serviceberry Amelanchier alnifolia 1 

Fourwing saltbush Atriplex canescens 2 

Green Mormon Tea Ephedra viridis 1 

Wyoming big sagebrush Artemesia wyomingensis 0.5 

Big white rabbitbrush Chrysothamunus nauseosus 

Var. albicaulis 

0.5 

TOTAL  22.5 
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Reclamation of the Soil and Rock Storage Area – North of Old Waste Rock Site 

Once the soil and rock materials at this site are removed, the 1.86 acre area will be 

roughened and reseeded.  The seed mixture found in Table 3-3 will be used to 

revegetate this site.  Because of the flatness of this area, pocking is not proposed 

for sediment control. 

 

342.220: Revegetation Methods 

The following methods have been or will be utilized for revegetation activities at the 

Cottonwood/Wilberg sites. 

 

1. Seedbed Preparation 

Seeding will take place as contemporaneously as is practical following contouring/pocking 

of the area being reclaimed. Certified weed free alfalfa hay will be incorporated into the 

soil at a rate of 2000 lbs/ 2 tons/acre.  Fertilizer will be applied by hand and incorporated 

during this revegetation sequence. The rate of application will be 30-50 lbs/acre or as 

recommended by the manufacturer. 

 

2 Deep Gouging or Pocking 

Pocking techniques will mix the straw hay mulch into the upper portion of the soil.  The 

pocks will be made using the bucket of a track-hoe or similar machine to roughen the 

disturbed area in a random and discontinuous fashion.  Pockmarks created are 

approximately 3.0 to 6.0 feet square and 1.5 to 3.0 feet deep. The pockmarks are designed 

to capture and trap precipitation, influencing infiltration. Gouging/pocking controls erosion 

through water retention, thus enhancing vegetation growth.  

 

3 Seeding 

The seed mixture (refer to table above) will be broadcast using a “hurricane spreader” or 

applied using a hydro seeder.  If the seed mixture is broadcast, seeding will take place 

immediately after pocking.  If the seed mixture is hydro seeded, a small amount of wood 

fiber mulch will be added to mark the area of coverage during application. 
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4 Mulching 

After the seed is applied, the entire area will be hydromulched with a wood fiber or other 

acceptable mulch and will be applied at a rate of at least 1500 lbs/acre for cover and 

protection. A tackifier (plantago or other similar tackifier) will be added to the mulch and 

applied at a rate recommended by the manufacturer (typically approximately 150 lbs/acre). 

Mulch and tackifier will be applied simultaneously. 

 

Maintenance and Monitoring 

1. Signs will be placed around the planted slopes for their protection. 

 

2. Weed control will not be undertaken unless it is determined necessary due to weed 

dominance and delayed rate of succession.  Studies indicate that competition from 

weeds, including Salsola kali, is greatly reduced within three (3) years after 

revegetation.  Preliminary on-site studies support published reports on this matter.  

All noxious weeds will be eradicated if they become established on the site. 

 

3. Rodent damage on revegetated areas will be assessed and species specific control 

measures will be implemented as necessary. 

 

4. A site visit will be scheduled each spring to check on fitness of the sites and to 

check progress of the plant growth. 

 

5. Annual monitoring will also include inspection for rills and gullies. Should these 

be present, they will be filled and the soil reseeded. Rill and gully repair will follow 

the regulations set forth in the Coal Rules R645-301-357.360 through R645-301-

357.365. As needs for repairs is recognized, the Division will be notified and the 

affected area will be reported in the annual vegetation report. 

 

6. Maintenance and monitoring activities will be reported in the Annual Vegetation 

Monitoring Report. 
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341.250: Measures Proposed to be used to Determine Revegetation Success. 

Sampling for Ten Year Responsibility Period and Bond Release (refer to Table 3-2) 

1. All sampling will be undertaken by a qualified person in the late summer for 

maximum plant growth. 

 

2. The line intercept or ocular estimation methods will be used to measure cover and 

species composition. 

 

3. The point-center quarter method or other acceptable method will be used to 

measure shrub and tree density. 

 

4. Sample size for ground cover and shrub density will be tested at a 90 percent 

confidence level using a one-tail "t" test with a 10 percent change in the mean. 

 

5. Productivity measurements will be a double sampling procedure of clipped plots 

and ocular estimates.  Rectangular plots (1 square meter) will be randomly located 

in reference areas and revegetation sites.  Sampling will be at the 90% confidence 

level. 

 

6. The reference areas will be checked to detect any changes from man-induced 

activities and to verify they are in fair or better condition. 

 

7. Revegetation Success: 

All vegetation sampling will be undertaken in the late summer for maximum plant 

growth. The line intercept or ocular estimation methods will be used to measure 

cover and species composition. The point-center quarter method will be used to 

measure shrub and tree woody plant density. 

 

Productivity measurements will be a double sampling procedure of clipped plots 

and ocular estimates. Rectangular plots (1 square meter) will be randomly located 

in reference areas and revegetation sites. Sampling will be at the 90% confidence 

level. 
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The reference area will be checked to detect any change from natural or man-

induced activities and to verify they are in fair or better condition. Sampling of the 

reference sites at the time of bond release will be conducted concurrently with final 

reclamation sampling, using the same methodology used to sample the reclaimed 

areas. 

 

The standards for success to be applied for ground cover and production of living 

plants on the reclaimed areas will be at least equal to 90% (with a 90% confidence 

level) to that of the respective reference area at the time of bond release. For 

example, the reclaimed riparian area will be compared to the riparian reference area 

for cover and production. Cover in the reclaimed areas will not be less than that 

required to achieve the approved post-mining land use. 

 

Revegetation for tree and shrub species will be considered successful when the tree 

and shrub count in the reclaimed areas are similar at the time of bond release to the 

count in the reference area. 

 

Because woody plant density success standards apply where the post-mining land 

use is grazing and/or fish and wildlife habitat, minimum stocking and planting 

arrangements will be specified on the basis of local and regional conditions and 

after consultation with and approval by Utah agencies responsible for the 

administration of wildlife programs.  Therefore, at time of reclamation, 

consultation shall be made with the appropriate Utah agencies to set a standard for 

minimum woody plant densities.  During the 4th and 8th growing seasons, 

consultation shall again be made for any adjustment of the woody plant densities.   

 

During the 4th year after revegetation, the point-center quarter or other accepted 

method will again be used to determine the woody plant density of trees and shrubs 

in the reclaimed areas. Locations of monitoring will be random within each of the 

reclaimed areas and recorded. This process will be repeated in the 8th year. 
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At time of bond release, woody plant densities of the reclaimed area shall be equal 

to 90% (with a 90% confidence level) of the adjusted standard.  At least 80% of the 

woody plants will have been in place for a least 8 growing seasons, and the woody 

plants are alive and healthy. 

 

At the time of bond release, or after the 10 year responsibility period has passed, 

similarity between the reclaimed area and corresponding reference area will 

compare life forms and/or species present in each community by the use of 

similarity indices. Indices of similarity provide the means of mathematically 

comparing the plant communities in the two areas. One of, or a combination of the 

three indices found in the Vegetation Guidelines, Appendix B will be used to 

determine the similarity between the reclaimed and reference area. If another index 

(or combination thereof) is used, Division approval will be required. Similarity will 

be considered successful when the index value is at least 70% of the reference area. 

 

All vegetation monitoring data will be reported annually. This report will contain a 

narrative of the actual monitoring methods used, results, and a discussion of the 

overall success or failure of each area. Raw data sheets will also be included in the 

annual reports. Standards attained at the time of bond release will be approved by 

the Division of Oil, Gas and Mining. 

 

342: Fish and Wildlife 

The portal facilities of the Cottonwood/Wilberg Mine are located in the lower reaches of a 

mountainous drainage called Grimes Wash (portal facilities demolition commenced in November 

2014 and was completed in June 2015).  This area consists of approximately 20 acres and is 

physically separated from the remaining undisturbed permit area by imposing and inaccessible 

cliffs that rise over 1,600 feet vertically from the portal area. 

 

The east escarpment face of the Wasatch Plateau that includes the Cottonwood/Wilberg portal 

facilities is used extensively by nesting raptors.  Most of the escarpment face is naturally 

inaccessible to humans so the birds are undisturbed by man.  Nest sites in Grimes Wash are in 

inaccessible cliffs (refer to Annual Raptor Reports on file for raptor activity and nest status). 
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Excepting the occasional use for exploration, the wildlife inhabitants on top of East Mountain were 

unaffected during the mining operation and will require no special plans other than the 

hydrological and subsidence monitoring. 

 

There are no prime fisheries located on the East Mountain plateau within the permit area. 

 

A 69 KV line served as the power source of the Cottonwood/Wilberg complex.  Mostly single pole 

and suspension insulators, this transmission line provided sufficient phase to phase and phase to 

ground clearance to preclude electrical contact of raptors including eagles.  The power line 

structure types are approved as eagle-safe by USFWS by letter dated November 26, 1982 from the 

DOGM.  This power line was removed by Rocky Mountain Power in March 2015. 

 

Although Grimes Wash is not a fishery (considered an ephemeral drainage), it is a tributary to 

Cottonwood Creek (Straight Canyon) which is a limited fishery. 

 

Protection from coal dust and increased sediments to these waters were by diversion of the natural 

flowing waters throughout piping systems past the mining area proper.  Two sedimentation ponds 

were installed for control of sediment and coal dust from storm runoff waters within the portal 

facilities area.  After reclamation, protection from increased sediments to the downstream waters 

will be by retention of sediment and precipitation on the slopes through the use of deep gouging 

techniques.  The pocks are designed to capture and trap precipitation, influencing infiltration. 

Gouging/pocking serves to control erosion through water retention, thus enhancing vegetation 

growth.  Refer to the Hydrology Chapter for a complete discussion of the sediment control plan. 

 

During breeding seasons, disturbance by man can negatively affect the number of breeding 

territories for some species of wildlife.  Disturbance can also interrupt courtship displays and 

preclude timely interaction between breeding animals.  This can result in reduced reproductive 

success and ultimate reductions in population levels. 
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Early in the rearing process, young animals need the peace and tranquility normally afforded by 

remote wildlands.  It is also during this crucial period that young animals gain the strength and 

ability to elude man and other predators. 

 

This especially applies to raptors which may be attracted to the cliff sites adjacent to the mine for 

a nest site.  These species readily abandon nesting and rearing efforts if intruded upon by man.  

Any nest initiated adjacent to the existing facilities would not require cessation of operations 

because this nesting action signifies acceptance of the present situation.  All raptor nests will be 

reported to UDWR in Price. 

 

PacifiCorp will conduct raptor monitoring prior to commencing with earthwork activities at the 

Cottonwood/Wilberg mine.  If a nest is found to be occupied and/or tended, PacifiCorp will consult 

with the United States Forest Service – Manti-LaSal Forest, DWR and the Division 

 

 

Information regarding mule deer seasonal distribution and numbers within the permit area is not 

available due to the dynamic characteristics of the deer herds involved.  UDWR personnel indicate 

such information would not truly be representative of the demographics of the deer population; 

therefore, it is not available from the UDWR. 

 

The final reclamation as planned will restore the stream channels and revegetate the disturbed sites.  

The planting mix of forbs, grasses, and shrubs is similar to the adjacent native plant communities 

and will provide food and cover for wildlife. 

 

350: Performance Standards 

Refer to 341.250 as outlined previously. 
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R645-301-400: Land Use 

412: Reclamation Plan 

Geographically, the site of the Cottonwood/Wilberg portals (surface operations) is restricted by a 

narrow canyon headed with two drainages, the Left and Right forks of Grimes Wash.  Both 

tributaries are non-accessible beyond the portal site, limiting uses except for wildlife use. 

 

Following mining, the plan is to restore the area affected by the mining operation to its pre-mining 

state.  Principal land use after reclamation will be grazing and wildlife habitat.  Grazing permits 

are presently issued for areas surrounding the disturbed area by both the US Forest Service and the 

Bureau of Land Management.  Both agencies have stated that there are no foreseeable changes to 

land use. 

 

According to the Manti-LaSal National Forest Land and Resource Management Plan (1986), the 

main portal area is within the Forest Service MMA classification.  This classification emphasizes 

Leasable Mineral Development and includes areas where land surface is, or will be, used for 

mineral development facilities.  The surrounding area is classified GWR, General Big Game 

Winter Range.  The portal area is inaccessible from the top of East Mountain but will probably be 

utilized by BLM grazing permittees whose cattle would naturally migrate north into the portal area 

from the adjacent BLM allotments.  This area will be re-established to meet the requirements of 

grazing and wildlife. 

 

The Cottonwood Fan Portal site in Cottonwood Canyon is located on fee land within Forest Service 

grazing allotments. Postmining land use is basically wildlife habitat.  Due to the steep slopes and 

exposed hard rock surfaces that are now present, the probability of range grazing is minimal. 

Approximately 7.47 acres of the total disturbed area of 9.33 acres were reclaimed (completed 

1998) and Phase III Bond Release was granted on September 28, 2010 (refer to Volume 11).  

 

Regarding the remaining 1.86 acres of disturbance (belt and intake portals), the land has been 

reclaimed (final reclamation completed in November 2014) to its approximate original slopes, 

drainages re-established, and vegetation planted to meet the reference area's cover, species density, 

and productivity as measured during reference area monitoring.  Based on past experience with 
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reclamation projects, ten years following reclamation (bond period) is sufficient time to manage 

the vegetation establishment of growth to meet the requirements of the post mine land use as stated. 

 

PROTECTION OF PUBLIC PARKS AND HISTORIC PLACES 

No public parks are located in or adjacent to the permit area. Cultural resource information 

contained in this application was based on field surveys contracted to AERC 

(Archeological Environmental Research Corporation) and conducted under the auspices of 

Richard Hauck. 

 

Several separate surveys were conducted.  Prior to the construction of the Wilberg Mine 

portal site and associated offsite facilities, archeological surveys were conducted.  Results 

of these surveys disclosed several sites adjacent to Grimes Wash.  These reports are 

included in the Environment Section in Volume 1. 

 

During the planning of the Cottonwood Fan Portal site (site reclaimed in 1998, Phase III 

Bond Release in 2010) and utility corridor, an archeological survey was conducted.  It also 

identified several sites.  Although this project has since been reduced to only the fan portal 

area, this report is also included. 

 

The delineated Old Johnson Mine area is outside the reclamation area of the Cottonwood 

Fan Portal site disturbance, and was protected from any disturbance.  The roadway in front 

of the old portal was utilized for access into the disturbed area for reclamation of the 

Cottonwood Fan Portal.  Final reclamation of the Cottonwood Fan Portal was completed 

in November 1998.  A berm was established along the outside slope above the Johnson 

Mine weigh shed and other historic sites to provide protection and keep any material or 

rocks from entering the potential historic site area. The roadway was reclaimed as close to 

pre-existing conditions as possible. 

 

For lands within the permit area not covered by planned surface disturbances, but yet could 

be affected by subsidence, a general 15 percent random archeological survey was 

conducted.  The basis of this survey was extrapolated from requirements mandated by 

OSM for authorization to mine coal from the adjacent Des Bee Dove Mine (final bond 



Cottonwood/Wilberg Mines

 
Part 4 April 2017 
 20 

release approved April 2013).  Results of this survey are contained in the report found in 

the Environment Section in Volume 1. 
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R645-301-500: Engineering 

541.300: Structure Removal 

Once mining ceased, the surface facilities were dismantled and removed from the permit area. 

Starting at the mine portals, all belt lines, crushing and screening systems, electrical systems, truck 

loadouts, surface buildings and fan installations were removed and hauled from the permit area. 

 

The concrete silo was demolished, broken up and buried against the east highwall cut in the lower 

parking lot.  All other concrete foundations that would be above final grade were removed and 

stockpiled with the silo material or used to backfill portals. Refer to Items 1-A through 2-A in 

Appendix H for demolition of the structures at the Cottonwood/Wilberg Mine.  Note:  Demolition 

was completed in June 2015. 

 

During construction of the facility, for safety reasons it was found necessary to install shotcrete on 

certain areas of the rock outcrop.  In some cases it was necessary to secure loose boulders of the 

cliff face with chain link fencing prior to coating with shotcrete.  During demolition, attempts were 

made remove the shotcrete from the cliff faces.  This process could not be completed safely and 

without compromising the integrity of the cliff.  Therefore, the shotcrete was left in place.  Leaving 

the shotcrete in place does not affect the post mining land use described as grazing, wildlife, and 

recreation.  

 

542: Narratives, Maps, and Plans 

As depicted in R645-301-300: Biology, a timetable has been developed to show each major step 

for completing final reclamation of the Cottonwood/Wilberg Mine.  This schedule is shown again 

below in Figure 5-1.  A typical cross-section drawing illustrating the sequence of reclamation is 

found in the Maps Section as Plate. 4A. 
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Table 5-1: Cottonwood/Wilberg Mine Reclamation Schedule. 

# Project Estimated Schedule (months) 
1 Structure Removal All structures removed June 2015 

2 Portal Closure All portals were sealed in May 2001/Backfilled June 2015 

3 Soil Salvaging             

4 
Hauling, Backfilling, 

Compaction, Grading 
           

 

5 Install Raprap Channels             

6 
Seedbed Preparation 

(Includes topsoil, hay mulch, pocking) 
           

 

7 Fertilizing/Seeding             

8 Hydromulching/Tackifying             

9 
Sediment Control Structure 

Removal* 
           

 

*The sediment pond will be removed at the completion of all other reclamation activities above the pond. 

 

542.200: Backfilling and Grading Plan 

Note:  Reclamation design maps are found in the Maps Tab. 

 

In general, the backfilling and grading of the disturbed areas will consist of removing the fill pads 

and backfilling the cut areas.  The work will start in the upper areas of the disturbed area and 

systematically work downslope to the entrance gate.  Prior to any earth moving to reconfigure the 

surface to the designs shown, the topsoil, as described in R645-301-200: Soils, shall be removed 

and stored for future use.  Approximately 10,120 cubic yards of topsoil has been identified for use.  

Locations include those areas shown on Plate 4C and the Soil and Rock Storage Area located 

below the mine (refer to Plate 4D in the Maps Section). 

 

Also shown on Plate 4C are the cross-sectional areas for cuts and fills.  There are approximately 

176,455 bank cubic yards (BCY) of material to be cut and approximately 155,830 BCY of material 

will be backfilled and graded within the disturbed areas.  All fill slopes have been designed to be 

no greater than a 2 horizontal to 1 vertical gradient.  Mass balance calculations of the cuts and fill 

show a difference of 12% between the cut and fill estimates, leaving approximately 20,625 BCY 

of extra material.  This material will be used in areas where more fill could enhance the slope, or 

will be blended into the reclaimed slopes.  Plate 4-2 Plate 4B displays the final topography of the 

reclaimed slopes.  This plate also shows the final configuration of the designed channel in the Left 

and Right forks of the Grimes Wash.  Detailed channel design is discussed in R645-301-700: 

Hydrology. 
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Rip-rap Installation and Drainage Structure Removal 

During the backfilling and grading cycle, rocks suitable for rip-rap will be sorted 

from the excavation and placed in the restructured drainage channel.  The majority 

of the material was originally taken from rock cuts; therefore, sufficient material 

for rip-rap is available. 

 

As the backfilling and grading progresses and the drainage structures (culverts, etc.) 

are exposed they will be removed and disposed of off the permit area. 

 

The ponds will be the last major structures to be removed during backfilling and grading 

operations.  Justification for pond removal is discussed in R645-301-700: Hydrology.  The access 

road will be completely removed and recontoured to the entrance gate. 

 

There will be no facilities or permanent structures remaining after the completion of reclamation.  

The reclamation plan was design to comply with the post-mining land uses described in R465-

301-400: Land Use. 

 

542.600: Roads 

The asphalt from the service road, truck turn around, upper parking lot, portal bench, south Wilberg 

portals, and south Wilberg storage pad will be removed and disposed of off-site to an approved 

landfill or reclaimed to be utilized for other off-site road construction projects.  Refer to Appendix 

H, Item 1-DD for quantities removed.  No asphalt will be buried within the reclamation area. 

 

542.700: Final Abandonment of Mine Openings and Disposal Areas 

Mine Opennings 

The Cottonwood/Wilberg portals and breakouts were completely sealed in 2001.  The portals at 

the main Cottonwood/Wilberg site are all up-dip of the underground workings and require no 

drains or special hydrological containment seals (see Protection of the Hydrological Balance 

section in Volume 9).  Seals were installed as shown on Figure 5-1 below. 
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Due to the natural dip of the strata, the Trail Mountain Access (TMA) portal in Cottonwood 

Canyon (final reclamation in November 2014) is the lowest within the existing 

Cottonwood/Wilberg mine permit area.  Groundwater intercepted during the development of the 

TMA development entries flows to the TMA portal.  To prepare for the permanent discharge, 

PacifiCorp installed a series of three sediment traps located 100 feet apart within the mine to settle 
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out particles prior to discharge.  Refer to the as-built drawing of the system in Appendix I.  A solid 

block seal (built to MSHA requirements) was constructed 25 feet inby the portal entrance.  A 

French drain system was installed with 6” perforated PVC pipe behind the seal.  A secondary 

decant pipe was installed at the bottom of the seal along with a backup decant line installed 2 feet 

from the roof.  Each line was fitted with a shut-off valve.  Durable drain rock of 2-4 inch sizing 

was placed over the perforated drain line.  Pea sized gravel was placed over the drain rock as a 

filtering system.  The thickness of the filtering system is approximately 4 feet thick. 

 

Mine water is discharged through the seal into a 6 inch buried PVC that parallels the Emery County 

Road 506 for approximately 200 feet below the portal.  The pipe drops into a 36 inch bypass culvert 

which discharges into the Cottonwood Canyon Creek.  Since 2001 the discharge of mine water has 

averaged approximately 21 gpm.  This discharge is considered permanent for post-mining land 

use.  PacifiCorp currently possesses a UPDES permit (#UT0022896-001) for this site and monitors 

the quality and quantity on a monthly basis at the inlet of the 36” bypass culvert.  At reclamation, 

Emery County Road Department requested that the 6 inch buried PVC line be left in place to keep 

ice from potentially building up in a road ditch in the winter and pushing ice onto the road.  In a 

letter dated February 2015, Emery County Road Department committed to maintaining the line 

within their right of way.  See Appendix I to review the letter from Emery County and the updated 

design drawing from 2001. 

 

Disposal Areas 

Old Waste Rock Site: Located 1.5 miles south of the Cottonwood/Wilberg Mine, this 48.62 acre 

site was originally designed as an open storage and truck loadout for the Cottonwood/Wilberg 

Mine.  The Right-of-Way grant (UTU-37642) was issued by the Bureau of Land Management in 

1977 but subsequent developments, specifically construction of a concrete storage silo for coal 

storage at the mine, changed the function of this site.  A modification was submitted to use this 

site for storage of waste rock produced by underground development mining in the 

Cottonwood/Wilberg Mine.   

 

The Right-of-Way UTU-37642 has also been modified to accommodate coal bed methane 

degasification activities conducted by Texaco Inc.  Listed below is a list the acreage descriptions 
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of the Right-of-Way including original grant, modifications and disturbance associated with the 

facility: 

 BLM Right-of-Way UTU-37642 

Original Grant (1997)     48.62 acres 

1997 Relinquishment (Texaco Well 35-14)  1.08 acres 

1999 Relinquishment (Texaco Well 34-80)  12.98 acres 

TOTAL RIGHT-OF-WAY UTU-37642  34.56 acres 

Reclaimed Area (Phase III Released July 2009) 13.81 acres 

2015 Relinquishment     32.7 acres 

ROW and Disturbed Area Remaining   1.86 acres 

 

Approximately 13.81 acres of the old waste rock site has been reclaimed.  Material to cover the waste 

rock was taken from the perimeter berms.  Phase 1 bond release was approved on July 22, 1999. Phase 

III bond release was approved July 22, 2009.  In October 2015, the BLM approved relinquishment of 

32.7 acres bringing the total right of way held by PacifiCorp to 1.86 acres. 

 

The remaining 1.86 acres has been retained as a soil and rock storage area.  This soil, which is native 

topsoil and subsoil from the Cottonwood Fan Portal area, will be used for topsoil for the 

Cottonwood/Wilberg mine site (refer to R645-301-200: Soils).  Boulders will be used for riprap 

construction of the reconstructed channel, if needed.  The soil quantity is approximately 120 cubic 

yards. 

 

Once this material is removed from the site, the area will be roughened and reseeded as outlined in 

R645-301-300: Biology. 

 

542.730: Disposal of Coal Mine Waste 

Coal mine wastes that are uncovered during earthmoving activities shall be segregated and buried 

in fill areas and covered to ensure that the fill area is suitable for reclamation and revegetation 

compatible with the natural surroundings and the approved post-mining land use.  All coal mine 

wastes will be covered with at least four feet of suitable fill. 
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542.740: Noncoal Mine Wastes 

During the demolition of the mine site, all recoverable noncoal waste materials were collected and 

disposed of.  Any noncoal waste recovered during earthwork activities will be collected and 

disposed off-site in an approved landfill. 

 

550: Reclamation Design Criteria 

Reclamation design criteria have been discussed in the previous section of 542.  Any additional 

criteria will be discussed in the following sections. 

 

552: Permanent Features 

Small depressions, in the form of pocks (refer to R645-301-700: Hydrology for a complete 

discussion for sediment control measures) shall be constructed on all areas of the 

Cottonwood/Wilberg mine site reclaimed area.  These pocks will retain moisture, minimize 

erosion, create and enhance wildlife habitat, and assist revegetation.  The area for which these 

pocks will be developed is shown on the RUSLE map (Plate 4E) in the Maps Section. 

 

Other features such as boulders and clusters of boulders will be randomly placed throughout the 

reclaimed surfaces to create habitat for small mammals, birds, and raptors.  Boulders will be 

gathered on-site for this purpose during backfilling and grading activities. 

 

553.100: Approximate Original Contour 

The strategy of the reclamation plan is to design the final reclamation contours to achieve 

approximate original contour (AOC) criteria.  Rock outcrops will be exposed to blend in with the 

natural topography of the area.   

 

Fill slopes will be constructed to no greater than a 2 horizontal to 1 vertical gradient.  Cut slopes 

will be created with that same criteria.   

 

553.120: Highwall Elimination 

Final reclamation of highwalls at the Cottonwood/Wilberg mines is accomplished in three phases; 

demolition, earthwork, and revegetation.  These phases follow strict requirements set forth by the 

Utah Coal Rules R645-301-100 through 800.  Highwalls at the Cottonwood/Wilberg mines were 
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inventoried by Office of Surface Mining and the Division of Oil, Gas and Mining in 1997.  

Eighteen (18) areas of concern were identified and are listed in Appendix B.  Eight (8) of the areas 

considered highwalls were constructed prior to the ruling (May 3, 1978) of the Surface Mining 

Control and Reclamation Act (SMCRA).  Seven (7) portal highwalls were constructed after that 

date.  Three (3) of the areas of concern have no associated highwalls.  Sites constructed prior to 

May 3, 1978 need only to eliminate highwalls to the extent practicable using all reasonably 

available spoil.  All post-SMCRA sites are required to completely eliminate highwalls.  Appendix 

B exhibits the extent of backfill that will be used to eliminate as practicable or eliminate completely 

these highwalls.  This is shown in a photo essay for each of these portals.  All highwalls at the 

Cottonwood/Wilberg mines will be eliminated concurrently with final reclamation activities. A 

detailed cost estimation for all reclamation activities is located in Appendix H. 

 
Table 5-2: Status of Cottonwood/Wilberg Portals. 

 

Cottonwood/Wilberg Mines 

List of Portals (refer to Highwall Survey: Part 4 Appendix B) 

Location (Number of Portals)* Development Date Status 

Grimes Wash 

Wilberg Mine Fan (1) Prior to 1973 Sealed May 2001 

Wilberg Fan Portal (1) 1978 Sealed with cement plug in 1985 

Wilberg Belt Portal (1) Prior to 1973 Sealed May 2001 

Wilberg Intake Portal (1) Prior to 1973 Sealed May 2001 

Underground Offices (4) 1975-1976 (not a portal) Area backfilled in 2015 

Shop Portals (1) Prior to1973 (not a portal) Area backfilled in 2015 

Old Portals behind water tank (2) Prior to 1973 Sealed May 2001 

Wilberg Intake Portals (3) May 1977 Sealed with cement plug in 1985 

Mine Access to Cottonwood (2) 1982 Sealed May 2001 

Cottonwood Intake Portals (2) 1985 Sealed May 2001 

Cottonwood Fan Access Tunnel (2) 1982 Sealed May 2001 

Cottonwood Fan Portal (1) 1984 Sealed May 2001 

Cottonwood Belt Portal (1) 1984 Sealed May 2001 

Cottonwood Canyon 

Cottonwood Diesel Roadway (1) 1995 Sealed May 2001, Reclaimed Nov 2014 

Cottonwood Belt Portal (1) 1995 Sealed May 2001, Reclaimed Nov 2014 

Miller Canyon (3) 

(Reclaimed 6/1999) 

1981 Reclaimed in 1999 

Phase III Bond Release Accepted on 

October 4, 2010 

Channnel Canyon Intakes (2) 

(Reclaimed 8/1997) 

1989 Reclaimed in 1997 

Phase III Bond Release Accepted March 1998 

* Refer to Item 2-A in Appendix H. 
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553.130: Slope Stability 

A slope stability analysis was performed by Johansen and Tuttle Engineering in 1989.  The purpose 

of the study was to provide a maximum slope recommendation to which the borrow material could 

be constructed to achieve a safety factor of 1.3.  The following is a summary of the results of the 

recommendation. 

 

Maximum Height of Fill (H) = 60' 

C = 0 

γ   = 120 pcf 

Slope = 1.5H:1V 

0/  = 40o (min)       SF = 1.3 

 

Roberts & Schaefer specifications for Class C fills will be used.  

(See information in Part 3, page 53 - Structural Stability) 

 

In 2016, RB&G Engineering Inc. (RBG) performed a geotechnical investigation and slope stability 

analysis for the cut and fill slopes planned for construction at reclamation of the 

Cottonwood/Wilberg Mine site (refer to the full report in Appendix C).  The geotechnical 

investigations required field work.  A series of 7 test pits were excavated to depths up to 17 feet.  

Soil samples at various depths were collected and analyzed.  Geotechnical properties of the 

collected samples were obtained by laboratory analysis according to the Unified Soils 

Classification System.  In-place density tests were performed in the field using a nuclear density 

gauge.  The results of lab and field investigations are found in Appendix C. 

 

Based on the results of the slope stability analysis RBG recommends that all cut and fill slopes be 

constructed no steeper than 2H:1V.  Lifts shall be placed at depths no greater than one foot and all 

rocks greater than 8” should be removed prior to compaction.  Lifts should be compacted to at 

least 90% of the maximum laboratory density as determined by ASTM D 1557.  At a minimum, 

Proctor tests should be performed for each 50,000 cubic yards of placed fill.  PacifiCorp will retain 

a geotechnical engineer to ensure the recommendations by RBG are followed during the 

backfilling acitivities.  This engineer will perform field test to ensure proper compaction of all 

backfilled material.  Refer to the full report in Appendix C. 
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Pocking was also investigated as part of the slope stability analysis.  The purpose of placing pocks 

on the surface of the constructed slopes is to capture runoff to prevent erosion of the reclaimed 

surfaces.  There have been concerns expressed by the Division that the roughened surfaces may 

become unstable during wet conditions.  RBG evaluated saturated slopes using an infinite slope 

stability approach as described in Recommended Procedures for Implementation of DMG Special 

Publication 117, Guidelines for Analyzing and Mitigating Landslide Hazards in California (see 

citation in Report).  Using this approach, RBG found that because of the strict compaction 

measures recommended, strength parameters results in a calculated factor of safety of 1.32 against 

slope instability. 

 

RBG concluded that although a level of confidence in the results of the investigations proved 

satisfactory, RBG recommends that the slopes be constructed in consultation of geotechnical 

engineer.  Field testing should be completed under his or her direct supervision.  PacifiCorp intends 

to heed will comply with this recommendation and insure that a qualified geotechnical engineer 

be present on-site during slope construction. 

 

A similar slope stability analysis was performed by RBG in 2001 for the soils of the former Des 

Bee Dove Mine site.  The Des Bee Dove Mine site is located in close proximity to the 

Cottonwood/Wilberg Mine site and with a similar south facing aspect.  RBG found that the soils 

of the study site consisted of silty gravel with sand, cobble and boulder sized rocks similar to the 

Cottonwood/Wilberg Mine site.  A copy of this report is included in Appendix C. 

 

RBG concluded that existing fill material was acceptable for slope restoration.  Material (<4”-8”) 

should be placed in lifts not exceeding one foot in thickness.  The fill should be compacted to an 

in-place unit weight equal to at least 90% of the maximum laboratory density as determined by 

ASTM D 1557-91.  These fills should achieve a safety factor of 1.3 when placed at a slope of 

2H:1V. 

 

Rock fills (>+4”-8”) should be placed in lifts not exceeding three feet thickness.  Rock fills should 

be track-walked using at least 4 passes of a D-9 or equivalent dozer.  These fill should achieve a 

safety factor of 1.3 when placed at a slope of no greater than 1.25H:1V.   
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The technical staff at PacifiCorp has been involved in the construction and reclamation of similar 

slopes designed for the Cottonwood/Wilberg Mine.  Various reclamation projects have been 

conducted at the Deer Creek Mine, Cottonwood/Wilberg Mine, and former Des Bee Dove Mine.  

No slope failures have ever been reported for any slope using the designs described above. 

 

PacifiCorp has found that the sediment control measures described above and described in detail 

in the Hydrology Chapter have not only been successful from an erosion control standpoint, but 

using these techniques has quickened the growth of vegetation to a point where the vegetative 

performance standards on these sites surpass that of their respective reference areas. 

 

560: Performance Standards 

The reclamation operations conducted at the Cottonwood/Wilberg Mine will be carried out in 

accordance to the approved permit and the requirements of R645-301-510 through R645-301-

553. 
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R645-301-700: Hydrology 

761: General Requirements 

Within the disturbed area of the Cottonwood/Wilberg Mine are two ephemeral drainages: Left 

Fork Grimes Wash, and Right Fork Grimes Wash. The Left Fork is by far the largest drainage.  

Both drainages drain an area of at least one square mile.  The channels in these drainage systems 

will be restored to their original location as close as possible. The two drainage systems converge 

within the planned reclamation area of the Cottonwood/Wilberg Mine (refer to Plate 4B). 

 

Construction of the mine site has created two large fill structures that were used for parking, 

material storage, and other necessary mining operation facilities. Reclamation consists of 

backfilling and regrading these fill structures to create stable reclaimed slopes and constructing a 

channel the follows the natural flow of the canyons.  

 

Design, location, construction, and materials are carefully chosen to ensure a stable channel. As 

illustrated on Plate 4A, final reclamation activities will follow a reclamation sequence. The 

channels of the Left and Right forks of the Grimes Wash will be reconstructed utilizing a riprapped 

trapezoidal permanent channel design of sufficient size to accommodate a 100yr/24hr storm event.  

Regulation require a design for only a 100yr/6hr storm event. 

 

As outlined in the previous discussions, the CMP culverts in the Left and Right forks of Grimes 

Wash will be removed in sections (refer to Plate 4A) as reclamation continues downslope.  

Although the canyon is considered ephemeral, flow typically occurs during large storm events. If 

during reclamation, flow is found to occur in either canyon, the water will be diverted through a 

sediment trap prior to entering the culvert. The sediment trap will treat storm water to protect from 

degrading the water quality downstream. 

 

Sediment Control Measures for Reclamation as pertained to R645-301-752 

All drop drains, culvert inlets, etc. that divert disturbed runoff to the sedimentation 

ponds which are located below areas where earthwork activities are being performed, 

shall be left in place so as to protect off-site areas from sedimentation.  The use of 
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straw bales, wattles, siltation fence, or other appropriate sediment control devices 

may be necessary to temporarily control sedimentation. 

 

Once earthwork activities are completed in an area, permanent sediment control 

measures will be implemented.  Permanent sediment control includes constructing a 

stable soil surface to establish a diverse, effective and permanent vegetative cover 

capable of achieving the postmining land use.  A stable soil surface is established 

first by incorporating and mixing hay into the topsoil, deep gouging, seeding, and 

finally, applying an effective hydromulch and tackifier.  Using these techniques, 

PacifiCorp has experienced outstanding success in establishing vegetation on its 

reclaimed sites. 

 

742: Sedimentation Control Measures 

The mining company contracted the development of a reclamation plan for the site in the 1980’s.  

At the time, sediment ponds were considered best technology currently available (BTCA).  In this 

previously developed reclamation plan, sediment control was provided for by the use of contour 

and collection ditches reporting to a sediment pond.  Because of the high risk associated with ditch 

failures on steep slopes combined with bedrock exposures in the channel with exposed drops, 

PacifiCorp concluded that contour and collection ditches were not the best alternative for 

controlling runoff from reclaimed slopes.  Ditch failure was predicted to be the result of 

concentrated flows leading to head cutting in the collection ditches and/or breaching of the contour 

ditches.  Because of the presence of large drops of the natural bedrock within the disturbed areas, 

equipment access to repair these failed areas would likely be impossible. 

 

As an alternative (and a present day industry standard for sediment and erosion control at mine 

sites) to constructing contour and collection ditches PacifiCorp proposes to utilize deep 

gouging/pocking techniques as the BTCA for sediment control measures.  PacifiCorp and others 

have reported excellent success using this technique.  Sediment transport models show that in 

using this technique the disturbed or reclaimed areas produce a reduced sediment load lower than 

that of the undisturbed or background areas.  Modeling data utilizing RUSLE is shown in the 

Appendix E for the areas of the Cottonwood/Wilberg Mine. This data shows that sedimentation 
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within the disturbed area is controlled through deep gouging, mulching, and tackifying practices, 

and produces similar or lesser amounts of sediment than the undisturbed areas. 

 

The existing sediment ponds at the Cottonwood/Wilberg Mine are situated in the narrow canyon 

of the Grimes Wash at the lower ends of the disturbance.  The ponds take up nearly the entire 

width of the canyon bottom in this area.  Because of the ditch failure concerns mentioned above, 

PacifiCorp proposes to revise its practices for controlling sediment for final reclamation from 

utilizing a sediment pond to treat runoff from the disturbed areas (as initially proposed in the 

1980’s version) to more progressive, efficient, and effective techniques for controlling sediment 

and erosion.  These techniques have been briefly mentioned in the preceding text.  A complete and 

detailed discussion for on-site sediment and erosion control is included below.  PacifiCorp 

considers these techniques an interim control measure during the establishment of a permanent 

vegetative cover.  Refer to R645-301-300: Biology for vegetation requirements.   

 

742.110: Sediment Control Measures Utilizing Best Technology Currently Available (BTCA) 

Sediment transport will be controlled as required by R645-301-553 and R645-301-742 of the Utah 

Coal Regulations.  Sediment control measures are designed using the BTCA. Two BTCA 

techniques for controlling erosion on-site and preventing sedimentation of the downstream areas 

off-site are possible and will be used at the Cottonwood Mine site; 1) control utilizing the current 

sediment control structures, and 2) control utilizing extreme roughening of the reclaimed surface. 

Each technique is discussed below. 

 

Sediment Control Structures 

Two sediment ponds exist which were constructed in support of the active mining and coal 

processing operations and are located below the mine site; north pond and south pond.  The 

north pond collects runoff from the disturbed areas for the mine site through drop drains and 

buried culverts.  At a certain level or volume, the north pond discharges, via a vertical stand 

pipe, into the south pond.  The south pond, which provides a retention time for settling out 

solid particles, discharges into the main undisturbed culvert.  At that point, runoff has been 

treated and discharges into the Grimes Wash.  A Utah Pollutant Discharge and Elimination 

System (UPDES) point is retained for the discharge of the south pond (UT0022896-003).   

Both ponds together have a volume of 4 acre feet.   
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As mentioned above, reconstruction of the slopes in the disturbed areas and reclamation of 

drainage channels will begin at the northern and uppermost extents of the mine site and work 

downhill toward the sediment ponds.  Reconstruction will occur in stages; i.e. as construction 

activities are occurring in one area, the area immediately below shall be established to collect 

runoff into the existing culverts and routed to the sediment ponds.  The sediment ponds will 

remain in-place to treat runoff from the disturbed areas until those reclamation activities reach 

the ponds.  However, a section of the undisturbed bypass culvert will be excavated and 

removed (refer to plan in Plate 4B Sheet 3 of 3) approximately 105 feet upstream the North 

pond.  A lined ditch will be constructed from this culvert outlet to the North pond.  All runoff 

from the Left Fork of the Grimes Wash will be routed into the pond.  Overflow from the North 

pond is routed through the existing system into the south pond.  Runoff exceeding the capacity 

of the South pond shall flow into the primary spillway (vertical culvert) first, then (if necessary) 

into the emergency spillway.  The emergency spillway is a 36” culvert that is constructed from 

an elevation on the dam of 7,338 feet down to an elevation of 7,310 feet and then drop into the 

existing 90 inch undisturbed bypass culvert.  Although this modified sediment control system 

will not handle the designed 100yr24hr storm event, it will pass up to 205 cfs through the 

emergency spillway and 31 cfs (refer to Volume 7, Appendix XIII) through the primary 

spillway.  This system will be left in-place until all other reclamation work is completed and 

this area is ready for recontouring.  At this time, all structures shall be removed and the area 

recontoured as outlined on Plate 4C. Final reclamation slopes (slopes that are pocked, mulched, 

seeded, hydromulched, and tackified) will utilize extreme roughening (pocking) as the primary 

means for sediment control.  These methods are described in detail below.  Once final 

reclamation is completed in an area, the activities will proceed downhill towards the sediment 

ponds.  

 

When the stages of final reclamation has reached the sediment ponds, the ponds will be 

removed and the land on which they were located will be recontoured as outlined on Plate 4C.  

Prior to sediment pond removal, temporary sediment control will be placed below this area to 

protect downstream areas.  Temporary sediment control will utilize silt fence, straw bales, or 

wattles, etc. at the bottom of slopes to treat any runoff that may occur.  The permanent channel 

through this area will be constructed.  Construction terminates in the natural channel at the 
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southern extents of the disturbed area.  Final reclamation will be performed on the recontoured 

slope surfaces.  Once completed, temporary sediment control will be removed and reclamation 

of the Cottonwood/Wilberg Mine will be complete.  

 

Extreme Roughening (Deep Gouging or Pocking) 

Deep gouging (pocking) techniques encourage water retention and enhances plant growth. 

These protective measures are designed to prevent additional contributions of sediment to the 

streamflow or runoff outside the permit area and are used as an “interim” control measure in 

lieu of siltation structures until the establishment of a permanent vegetative stand.  This 

sediment control method is termed “interim” since the pocks are developed to trap precipitation 

and runoff on the reclaimed slopes reducing the sediment transport capacity of overland flow.  

Precipitation, runoff, and sediment are trapped in the pocks where vegetation utilizes these 

sources for water and nutritional needs.  Once established on the reclaimed slopes (usually 

between two to four years), vegetation becomes the permanent sediment control measure. 

 

Three mechanisms of sediment transport will occur within the confines of the reclaimed mine 

site: 1) sheet flow onto the reclaimed site from above the reclaimed slopes; 2) off-site flow in 

side channels that intersect the reclaimed site; and 3) runoff from the watershed above the site 

diverting its flow in the main ephemeral channels of the left and right forks of the Grimes 

Wash. 

 

A fourth mechanism, sheet flow on the reclaimed slopes, has the potential to occur.  However, 

the BTCA to control this mechanism is pocking the reclaimed surface to limit or eliminate 

sheet flow.  Pocking of the reclaimed slopes is discussed in detail below. 

 

Discussion of Pocking as a Sediment Control Measure 

Design of sediment control measures are based on four known physical processes 

which cause erosion; raindrop impact, sediment transport by overland flow, overland 

flow detachment, and deposition (OSM, 1983). 

 



Cottonwood/Wilberg Mines

 
Part 4 April 2017 
 37 

Raindrop impact is the process when, during precipitation event, raindrops falling on 

the disturbed soils at such an intensity to cause soil particles to detach from the soil 

mass.  These detached particles are free to be transported by either wind or water. 

 

As more rainfall hits the soil surface, it begins to infiltrate this soil surface.  If rain 

falls in excess of the infiltration rate of the soil, overland flow is produced.  The 

transport capacity of the overland flow depends on two hydraulic conditions, velocity 

and flow depth.  Velocity is dependent on slope steepness and slope roughness.  Flow 

depth is dependent on the infiltration capacity of the soil and rainfall excess.  If the 

sediment transport capacity of the flow exceeds the supply of sediment from raindrop 

detachment, then overland flow will tend to erode additional sediments from the soil 

surface.  Non-cohesive soils will erode with less force produced by overland flow 

than cohesive soils. Once the force is greater than the cohesiveness of the soil mass, 

detachment occurs and the erosion process begins (OSM, 1983). 

 

The fourth process is deposition.  Deposition occurs when the transport capacity of 

the overland flow is reduced.  Deposition of a sediment particle is dependent on the 

weight and size of the particle.  As the sediment transport capacity decreases, the 

largest particles will settle out first.  If the sediment transport capacity of the overland 

flow continues to decrease, the size of the remaining particles continues to decrease 

(Haan, et.al 1994).  The weight and size of a particle is referred to as its resisting 

force.  The applied force, as described above, results from the hydrodynamics of the 

flow.   

 

The theories and concepts behind deep gouging (pocking) are to control the applied 

hydrodynamic forces to promote deposition.  Pocking allows for this in numerous 

ways.  Pocks reduce the length that overland flow will travel, reduce the overall 

velocity of overland flow, eliminate or greatly reduces the potential for concentrated 

flow to form by intercepting its flow path, reduce the overall transport capacity of the 

overland flow, promote infiltration on the slope verses allowing the flow to run off-

site, and promotes deposition on the slope versus allowing sediment to be transported 

down slope.  The latter two offer vegetation the needed water and nutrients to 



Cottonwood/Wilberg Mines

 
Part 4 April 2017 
 38 

vigorously grow and establish.  A deeper root penetration for plants provides stability 

to the slope that creates a long lasting stable slope. 

 

Hydrologic Cycle and Pocks 

Figure 7-1 illustrates the typical hydrodynamic process of precipitation falling on a 

reclaimed slope with a gradient of 2 horizontal and 1 vertical.  When a raindrop hits 

the upper portion of the slope, noted by (1), the raindrop impact causes the 

detachment of soil particles.  As the precipitation event continues and exceeds the 

infiltration rate of the soil mass, overland flow occurs and begins to transport the 

detached soil particles (2).  As the flow continues down slope, the hydrodynamic 

forces applied cause detachment of soil particles of the soil mass (3).  This 

detachment is where the rilling and concentrated flow regimes begin.  The longer the 

slope is, the higher the velocity potential for flow, increasing its erosional force 

potential.  Ideally, at some point on a slope, hydrodynamic forces are reduced and 

deposition occurs (4). 

 

Figure 7-2 represents the same 2H:1V gradient slope.  However in this example, 

pocks are placed in a random and discontinuous manor.  The uppermost pocks collect 

overland flow from the undisturbed areas above the site.  Any precipitation that falls 

in the disturbed area is captured within the pocks.  Detached sediment particles 

originating from rainfall impact are also carried by sediment transport to the bottom 

of pocks where deposition occurs.  Theoretically, flow detachment and erosion are 

eliminated.  Water and sediment remain on the slope where they are utilized for plant 

growth. 
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Deep Gouging Standards 

In April 2016, PacifiCorp’s technical staff looked at the design hydrology of the site 

to determine whether a typical sized pock could contain the quantity of rainfall 

produced by a 100yr/6hr precipitation event.  The pock design modeled the control 

of runoff using an inverted/truncated pyramid shaped figure.  This shape is made as 

a track-hoe extends its bucket, stabs straight down, curls the bucket in creating the 

divot and then curls the bucket out to finish out the pock.  Because of the 2:1 gradient 

of the hillslope, the inside wall of the pock will be greater than 2:1.  However, past 

field experience has shown no issues with slope stability.  The remaining three sides 

of the inside of the pock form to the angle of repose.   
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While an inverted pyramid is not the exact shape of the inside of a pock, Interwest 

believes that this is a close representative shape of the pock created by the bucket of 

a track-hoe.  Appendix D-4 contains calculations for surface runoff based on various 

storm events including the runoff of a 100yr/6hr precipitation event. 

 

The design standard for deep gouging is generally as stated in DOGM’s reclamation 

guide.  The insert in Figure 7-3 is taken directly from Utah Division of Oil, Gas, and 

Mining, Practical Guide to Reclamation in Utah.   

 

Field experience indicates that the individual pocks have an approximate surface 

diameter of 3 to 6 feet and depths of 1.5 to 3 feet when constructed with a back-hoe.  

Pocks are excavated in a random, overlapping pattern.  This pattern eliminates any 

potential flow path from developing on the slope.  Additionally, after seeding the 

newly formed surface, a wood fiber hydromulch with tackifier is sprayed at a rate of 

approximately 1 ton per acre.  The soil surface is nearly completely covered.  Particle 

detachment is greatly reduced utilizing this hydromulching method. 
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   Figure 7-3: Page 106 of UDOGM, Practical Guide to reclamation in Utah. 

 

As discussed previously in the Engineering Chapter, concerns have been expressed 

that the roughened surfaces may become unstable during wet conditions.  RB&G 

Engineering (RBG) has evaluated saturated slopes using an infinite slope stability 

approach as described in Recommended Procedures for Implementation of DMG 

Special Publication 117, Guidelines for Analyzing and Mitigating Landslide Hazards 

in California (see citation in Report).  Using this approach, RBG found that because 

of the strict compaction measures recommended (refer to slope stability in 

Engineering), strength parameters result in a calculated factor of safety of 1.32 

against slope instability.  Refer to Appendix C-1 for the full report for slope stability 

for the Cottonwood/Wilberg Mine. 

 

Design Storm and Pocks 

Several assumptions must be made when estimating volume of the captured 

precipitation from a 100yr/6hr event (see Appendix D-1).  The following assumptions 

are used: 

1. Pocks are generally the shape of an inverted pyramid. 

2. The designed storm falls consistently throughout a 6 hour period. 
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3. The amount of rainfall trapped in the trough is dependent on area of the 

plane where rain enters. 

4. Physical properties of the soil are uniform throughout the depth. 

5. Infiltration rates are constant throughout time with respect to a 

hydrologic soil group C (0.05 – 0.15 in/hr (Haan, et.al. 1994)). 

 

As illustrated in Figure 7-4, a pock is similar to the geometric configuration of an 

inverted pyramid.  Using the dimensions of a=3’, b=1.5’, h=1.5, the total holding 

capacity (volume) is equal to 7.9 cubic feet.  A large pock with the dimensions of 

a=6’, b=3’, h=3’, has a volume of 63.0 cubic feet. 

 

 

 

The 100yr/6hr event produces 2.25” (0.19’) of rainfall in 6 hours1.  Evaluating the 

area where rainfall (2.25”) would intersect the top plane of the trough and multiplying 

by the depth of rainfall gives a volume of 1.69 cubic feet that accumulates in the 

bottom of the 3 foot trough (refer to calculations in Appendix D-2).  The volume 

retained if assuming an infiltration rate of 0.05 inches per hour (most conservative 

estimate in Soil Group C) for 6 hours equates to approximately 1.39 cubic feet or 

13.7% of the total capacity of the trough.  The volume of the storm event 

Note: rainfall amount was determined using the latest data supplied by the NOAA Atlas 14 Point Precipitation 

Frequency Estimates (see Appendix D-1).  Estimates used for the main channel design utilized the NOAA Atlas 12 

in which the data estimated a 100yr/24hr storm event at 3.5”.  Refer to Appendix F to review the hydrograph 
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accumulating in the larger 6 foot trough would be approximately 6.75 cubic feet or 

7.8% of its entire holding capacity (assuming the same infiltration rate).  Finding the 

depth (d) of water requires solving iteritively.  As shown in Appendix D-2, the depth 

of water using the scenario of the 3 foot trough shows d = 0.54’ or 6.5”.  The depth 

of water in the 6 foot trough using this same scenario shows d = 0.62’ or 7.4”. 

 

Observing the cross-sectional view of the pock in Figure 7-5 and comparing it to the 

pock model, we observe that the volume of water remaining in the pock at the end of 

the 100yr/6hr storm event is entirely retained in pock and remains on the slope.  

Therefore, theoretically, there will be no runoff produced off a 2H:1V gradient slope 

from a 100yr/6hr storm event if all pocks installed on this slope are constructed as 

outlined. 

 

 

            Figure 7-5: Theoretical Water Holding Capacity of a Standard 3’ Pock. 

 

Note:  Although the small slope on the inside of the pock is greater than 2:1, real construction 

results (noting from successful reclamation projects in the same general area as Cottonwood 

Mine) have demonstrated that the slope stability of the entire slope is not compromised.  

Slopes have remained stable and allowed for enhanced vegetation growth. 
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RB&G Engineering Inc. (RBG) evaluated the potential for instability issues utilizing 

deep gouging techniques on the proposed Cottonwood/Wilberg Mine reclaimed 

slopes.  RBG recommended that fill slopes are constructed no greater than 2:1, rocks 

larger than 8” be removed, moisture conditioned, and compacted to at least 90 percent 

of the maximum laboratory density as determined by ASTM D 1557 and using 

equipment weighing at least 10 tons. The RBG report can be reviewed in Appendix 

C-1.  

 

Overland Flow onto Site 

Another source contributing to potential overland flow to the disturbed slopes is the 

runoff from the undisturbed areas above the site.  The Division of Oil, Gas, and 

Mining expressed concerns about the areas where overland flow above the reclaimed 

surface could potentially impact these surfaces through channelized flow and erosion.  

PacifiCorp considers this a transitional area where pocks could be used to control 

these overland flow regimes.  Runoff is modeled utilizing the Curve Number Method 

for estimating peak runoff rates for the area immediately above the reclaimed surface 

where overland flow transitions from undisturbed flow to disturbed flow.  Runoff 

was simulated from a typical area above the disturbed area as shown below in Figure 

7-6 and on Plate 4E.  The illustrated area is an inter-basin area where sheet flow 

would flow directly onto the site and not into the side channels or gullies.  EarthFax 

Engineering has evaluated five inter-basin areas above the disturbed area of the 

Cottonwood/Wilberg Mine site.  Their report is found in Appendix D-4. 

 

The results of these evaluations show that the undisturbed area contributes 0.34 

inches of excess precipitation.  This translates to a total volume (rainfall excess) 

which will flow into the disturbed area after infiltration is accounted for.  The largest 

pock has been shown a total capacity of 63 cubic feet.  Each inter-basin area has a 

boundary length (interface of the transition areas) that can contain a certain number 

of large pocks constructed along this border.  Table 1 in the “Adequacy of 

Reclamation Gouges at the Cottonwood Mine for Intercepting Runoff and Sediment 

from Adjacent Undisturbed Areas” shows the runoff volume from each inter-basin 
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area, number of rows needed to contain runoff (in both a truncated sphere and a 

truncated pyramid), and the time to fill one row of gouges with sediment. 

 

When modeling the control capacity using a truncated pyramid shaped gouge, the 

report shows that runoff from the above inter-basin areas can be controlled by 

constructing one row of large gouges or pocks.   Therefore, we can conclude that 

runoff flowing from the undisturbed areas above the disturbed areas will not cause 

impact or damage, and the disturbed areas will contain the overland flow from the 

design storm. 

 

Figure 7-6: Model plot for evaluating runoff from the undisturbed 

area (refer to    Plate 4E). 

 

Observations from other sites utilizing deep gouging as the primary sediment control 

measure support the conclusion that pocking controls runoff and erosion on-site as 

well as controlling the runoff flowing onto the site from the undisturbed areas above.  

Although these other sites did not differentiate pock sizes along the transition area, 

there is no evidence of negative impacts.  Pock size distribution for the 

Cottonwood/Wilberg reclamation will utilize the larger size pocks at this boundary 

as a superior protective measure. 
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742.111: Sediment Loss 

Because the permittee is required to “prevent, to the extent possible, additional contributions of 

sediment to stream flow or to runoff outside the permit area,” the BTCA techniques used for 

controlling sediment and erosion in the disturbed area must be proven. 

 

Sediment loss was calculated using the Revised Universal Soil Loss Equation (RUSLE) to 

determine if reclamation practices would cause or contribute to the degradation of downstream 

water quality.  RUSLE is a set of mathematical equations that estimates soil loss and sediment 

yield resulting from rill and interrill erosion.  The equation uses the factors as follows: 

 

A=RKLSCP 

 

Where: 

A = Average annual soil loss in tons per acre per year 

R = Rainfall/runoff erosivity 

K = Soil erodibility 

LS = Hillslope length and steepness 

C = Cover management 

P = Support practice 

 

Sediment loss for the Cottonwood/Wilberg mine site was determined by calculating the sediment 

loss from a detailed area of the proposed mine site reclamation; two slope profiles in the disturbed 

area and one profile in the undisturbed area.  Plate 4E shows these areas where each profile and 

corresponding calculations were made.  Each profile was identified by location (LS-1, LS-2, or 

LS-3).  A horizontal slope length and slope gradient was determined using AutoCAD. 

 

Using RUSLE2, the area selected to calculate sediment loss is considered representative for the 

entire disturbed drainage area. In other words, the average loss is determined from the reclaimed 

areas and then multiplied by an acreage factor.  Two locations from the disturbed area used to 

model sediment yield were representative of all areas within site with respect to slope gradient.  

The RUSLE summary sheet is presented in Appendix E-2 that shows the results of the modeling 

exercise.  Also included are the various inputs (slope length, control practice, soil complex, etc.) 
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which were used to run the model (refer to Appendix E-2).  The RUSLE equation factors 

mentioned above are discussed below as explained by Foster and Toy, 2003.   

 

R values in RUSLE2 are obtained from the Climate Worksheet in Appendix E-2.  The R-factor is 

the expression of the erosivity of rainfall and runoff.  The numeral value used for R in RUSLE2 

must quantify the effect of raindrop impact and must also reflect the amount and rate of runoff 

likely to be associated with the rain.  RUSLE2 considers how erosivity varies during the year by 

having an R value calculated for each month.  A storm’s erosivity index is the product of the 

storm’s energy (E) and the maximum 30 minute intensity (I).  The R value is the annual sum of 

these storm EI values.  The R value used for the Cottonwood/Wilberg mine site is 13. 

 

The K-factor is an expression of the inherent erodibility of the soil or surface material.  The soil 

erodibility factor is the average long-term soil and soil profile response to the erosive powers of 

rainstorms (NRCS 1998).  Although soil sampling and testing were not conducted at the 

Cottonwood Mine to create a site specific K-factor, the local Soil Survey conducted by the NRCS 

was used to determine the typical soils in the area of the Cottonwood Mine and choosing a similar 

soil within the RUSLE2 database.  The Gerst-Strych-Rock Outcrop complex, with 30 to 65 percent 

slopes was chosen for this exercise.  This complex compared well with the soil texture and slopes 

as found in the NRCS Soil Survey data set. 

 

Topography was taken into account when calculating the LS-factor.  This factor takes the hillslope 

length (L) and gradient (S) as contributing to erosion.  If either one of these factors increase, total 

soil loss per unit area will also increase.  The three slope profiles used were representative of the 

cut slopes and fill slopes for the entire disturbed site and the vegetation reference area outside the 

disturbed boundary. 

 

The cover-factor (C) was determined for the soil in a disturbed state. A “disturbed state” in this 

case is the condition of the soil immediately after reclamation.  In this condition, there is no 

effective root mass, no canopy cover and no height in which a raindrop can fall from or be 

intercepted by vegetation.  Other ground cover entries were also used such as rock fragments and 

vegetative residue (i.e wood fiber mulch, tackifier).  These entries were conservatively used since 

no data has been established relative to the pocking techniques. 
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The support practice (P) factor is probably the most important input when calculating sediment 

yield for the disturbed area.  Although RUSLE2 does not include deep gouging practices in its 

database, it does allow credit for various roughness factors, terraces, and basins.  The roughness 

of the RUSLE slope considers a maximum roughness of approximately 3 to 6 inch ridges 

contoured horizontally across the slope.  The roughness factor used for modeling in RUSLE2 

considers a roughening practice using a 10 inch moldboard plow.  Three level terraces in the 

middle of the slope were also used to conservatively mimic the protection of pocking.  PacifiCorp 

concludes that because RUSLE2 does not support deep gouging practices for modeling sediment 

yield, the results are very conservative in terms of total sediment yield from the site.  In other 

words, RUSLE2 over-estimates the sediment production from the site. 

 

As an example, site LS-2 in Appendix E-1 shows the slope profile using three supporting 

management practices; 1) bare ground only, 2) 10” moldboard plow roughness, and 3) a 10” 

moldboard plow roughness with three level terraces in the middle.  With each practice used, the 

sediment yield is reduced substantially.  The practice utilizing the roughness and terraces provides 

the highest protection to the slope (least sediment production). 

 

A summary of the sediment yields for LS-1, LS-2, and LS-3 is presented in Appendix E-2.  The 

summary shows that for the modeled slope profiles LS-1 and LS-2 utilizing the supporting 

practices for sediment control and comparing to the undisturbed slope profile, LS-3, protection 

was sufficient and would not cause or contribute to the degradation of downstream water quality.  

Regarding gouging/pocking, PacifiCorp concludes that unless there are failures of the pocks (risk 

is considered minor based on past experience and geotechnical considerations) on the slope, all 

sediment and water will be retained on the slope. 

 

Systematic Reclamation Procedures 

Backfilling and grading will be conducted by starting in the upper elevations of the 

disturbed areas and then working down canyon.  After each section is backfilled, 

compacted, and topsoiled, the area will be covered with a hay mulch at a rate of 2000 

lbs/acre.  Once the mulch is evenly spread over the surface, deep gouging (pocking) 

techniques for sediment control will be used. These techniques require a track-hoe or 
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similar machine to roughen the disturbed area in a random and overlapping fashion 

using its bucket.  Pockmarks created are approximately 3.0' feet wide x 3’ long x 1.5' 

feet deep.  

 

Once pocking is completed in an area, the area will be seeded (refer to R645-301-

300: Biology) and sprayed with a wood-fiber mulch at a rate of at least 1500 lbs/acre.  

A tackifier will be added to the hydromulch at a rate of approximately 500 lbs/acre 

to stabilize the soil surface to minimize raindrop impact and erosion. 

 

If, while re-establishing the slopes, a storm event occurs storm water runoff will be 

controlled and treated prior to leaving the site or entering the sediment pond. When 

the undisturbed area culverts are removed, the remaining ends of the culverts will be 

left in an open state. A small sediment basin will be constructed at the inlet of the 

culvert so that runoff will be treated before entering the undisturbed culvert.  A 

sediment fence spillway will be constructed at the outlet end of the basin.  Disturbed 

area culverts will be treated similarly.  This will keep most of the sediment from 

unprotected slopes out of the ponds. Runoff from the disturbed areas will be treated 

again by the sediment pond.  As reclamation of the slopes and channels reach the 

location of the ponds, the ponds will be removed starting with the North Pond and 

finishing with the South Pond.  Once these ponds are removed, sediment control will 

be maintained by the deep gouging/pocking, mulching and tackifying techniques 

(mulching and tackifying are described in R645-301-300: Biology).  

 

The intent of the presented sediment control measures is to prevent, to the extent 

possible, additional contributions of sediment to the ephemeral channel outside and 

downstream of the disturbed area.  PacifiCorp has shown that the measures proposed 

will provide the protection needed in order to comply with the Utah Coal Regulations 

and Utah Water Quality Regulations. 

 

Sediment control structures (silt fences, straw bales, straw wattles, etc.) used to 

control sediment during the reclamation phase will be removed as they are no longer 

needed. 
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742.300: Diversions 

The 20 acre disturbed area lies within the confines of the Left and Right forks of the Grimes Wash.  

These drainages each drain an area greater than one square mile in size.  The main drainage of 

each fork was diverted using corrugated metal culverts to by-pass ephermal flow below the 

disturbed area of the mine site.  The flows within the disturbed area (surface flow) and/or onto the 

disturbed area (flow from above site) was controlled by routing all runoff to disturbed culverts and 

collected in two ponds, fines settled out, and discharged into the receiving stream below.  This 

section addresses the design of diversion channels which drain a watershed of at least one square 

mile and less than one square mile. 

 

742.320: Diversions of Perennial and Intermittent Streams and Ephemeral Streams that 

Drain a Watershed of at Least One Square Mile 

 

During reclamation, buried diversion piping in the Right and Left forks of Grimes Wash will be 

excavated and removed in stages as described in the previous sections. 

 

The concept to address hydrological concerns during reclamation will involve removing the buried 

diversion culverts and returning the channels to their natural configurations; bedrock channel with 

rifts, pools, and drops.  Large boulders will be placed to mimic the ephemeral characteristics of 

the channel as found in the native areas above and below the disturbed area.  Channels proposed 

on fill slopes shall include a riprap channel designed and built to endure the expected flow. 

 

Channel design is based on safely passing a 100 year/24 hour storm event with 3.5 inches (NOAA 

Atlas 12) of precipitation as compared to the federal and state minimum requirements of 100 year/6 

hour storm event.  Refer to the Hydrologic calculations for final reclamation in Appendix F-1. 

 

The drainage pattern consists of the main branch of Grimes Wash (Left Fork) and the Right Fork.  

Both drainages have steep gradients and side slopes and have scoured the channels to bedrock.  At 

their confluence the grade downstream flattens rapidly allowing channels to be regraded to a 

moderate slope. 
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A rip-rapped channel designed to carry the peak flows calculated for both east and west (see 

watershed characteristics in Table 7-1) watersheds will be constructed as shown on Plate 4F.  

Although Plate 4F (and others) show a continuous riprapped constructed channel, the riprapped 

channel will only be constructed in those areas where the bedrock is not located (i.e. transition 

areas).  It would be impossible to predict, without extensive subsurface investigation, where the 

bedrock will be intersected during channel reconstruction.  Therefore, the design calls for a riprap 

channel along the entire length of the drainage.  Watershed runoff characteristics are depicted in 

Table 7-1.  The curve number derivation is shown in Table 7-2, where height, flow, and velocity 

are summarized for various channel slopes in Appendix F-1.  Hydrological procedures and 

calculations are described in the Appendix.  Watersheds are depicted on the drainage map Plate 

4F. 

 

Table 7-1: Wilberg Mine Watershed Characteristics. 

Cottonwood/Wilberg Mine Watershed Characteristics 

Watershed Subdrainage Area (acres) 
Curve 

Number 
Slope (%) 

Drainage 

Density 

Wilberg West 1476    

 Ia 59 95 34 75.9 

 Ib+c 1419 67 11 6.9 

 Ib 798 54   

 Ic 621 64   

Wilberg East 1280    

 IIa 100 95 57 42.0 

 IIb+c 1180 76 9 11.9 

 IIb 480 84   

 IIc 700 71   

 

In the areas where bedrock is located and fill extends to the base of the channel, reconstruction 

will consist of a trapezoidal design using bedrock as a base with both filter and rip-rap sides whose 

slope will not be steeper than 2H:1V, refer to Figure 7-7 and the channel design in Appendix F. 

 

Where the historic flows have carved a channel in the bedrock, no riprap shall be used in the side 

slopes.  Where the channel consists of fill in the base and side slopes, both filter and riprap channel 

construction will be used.  The following describes the specifications of the filter and riprap 

channel construction. 
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Table 7-2: Wilberg Mine Curve Number Derivations 

*Vegetation type and cover estimates based on personal communications, 1980 and on-site observation. 

 

Cottonwood/Wilberg Mine Curve Number Derivations 

Subdrainage 
Curve 

Number 
Description* Hydrologic Class 

Wilberg West 

Ia 95 Excessively steep slopes with 

20% Juniper/Grass cover 
D 

Ib+c 67 Composite value for Ib + Ic  

Ib 54 N-Aspect, moderate slope with 

60% Ponderosa Pine cover 
B 

Ic 84 S-Aspect, moderate steep slope 

with 20% Juniper/Grass cover 
C 

Wilberg East 

IIa 95 Excessively steep slopes with 

20% Juniper/Grass cover 
D 

IIb+c 76 Composite value for IIb + IIc  

IIb 84 S-Aspect, Moderate steep slope 

with 20% Juniper/Grass cover 
C 

IIc 71 West-Aspect, moderate slope 

with 40% cover 
C 

 

 

 

 

Figure 7-7: Typical Trapezoidal Channel with Bedrock Bottom. 
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Filter and rip-rap gradation (see Appendix F-1) will consist of aggregate materials with weight and 

size approximating the following ratios: 

1) 

D50 Filter    D50 Rip-rap 

D 50 Base < 40  also   D 50 Filter <40 

 

2) 

 

D15 Filter    D15 Rip-rap 

D 15 Base < 40  also  5 < D 15 Filter <40 

 

3) 

D15 Filter    D15 Rip-rap 

D 85 Base < 5  also   D 85 Filter <5 

 

 

Granular size gravel smaller than 3" and larger than #4 sieve.  Sand smaller than #4 and larger than 

#200. 

 

Rip-rap shall be composed of graded mixtures down to the one inch size particle such that 50 

percent of the mixture by weight will be larger than the D50 size.  This mixture will contain 

sufficient gradation to fill the void when placed.  The diameter of the largest stone will be 1.25 x 

D50 and the rip-rap thickness will not be less than 1.5 times the largest stone diameter.  Rip-rap 

D50 maximum will not exceed one-third the bottom width of the channel bottom. 

 

RIP-RAP GRADATION 

Steep Slopes       Mild Slopes 

DMax 

D50    1.25   2 

 

D50 

D10-20    2-3   2-3 

 

Determination of the mean rip-rap diameter (D50) was based on maximum shear stress using the 

methodology presented by Anderson, et. al., (1970) as follows: 

 

Τ max = 5D50     (1) 

Τ0 = c 62.4 d S    (2) 

where, 
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Τ max = the maximum shear stress than the rip-rap can sustain in 

pounds/sq. ft. 

Τ0 (Τ 0) = the actual shear stress on the channel in pounds/sq. ft. 

D50 = the mean rip-rap diameter in feet 

D = the flow depth in feet 

S = the channel slope (ft/ft) 

62.4 =    the unit weight of water in pounds/cu.ft. 

C =    the channel shape coefficient (see following table) 

 

 

Channel shape coefficients for sides of trapezoidal shaped channel with 2:1 side slopes: 

Bottom width/depth     C 

1.0     1.3 

2.2     1.2 

4.3     1.1 

6.3     1.0 

 

Two constraints associated with the use of equations 1 and 2 are: 

1. Τ max should be less than 15 pounds/sq.ft. 

2. the maximum rip-rap size, Dmax, should not exceed approximately 1/3 of the 

channel width. 

 

Both constraints limit the mean rip-rap diameter to three feet for the channel conditions at the 

Wilberg site (assuming a 10-foot bottom width for the channel).  By combining equations 1 and 2 

with the Manning equation and assuming one dimensional flow, the following equation is 

obtained: 

 

D50 = 9.8 C (nq) 0.6 S 0.7    (3) 

 

where the additional variables are: 

n = Manning's roughness coefficient 

q = discharge per unit width of channel 

 

Equation 3 shows that with the rip-rap diameter fixed and the roughness and flow conditions 

established, the slope of the channel is the only variable that can be adjusted to meet rip-rap 

stability requirements. 
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Therefore, Equation 3 was used to establish criteria for maximum slope conditions along the 

channel reach, assuming a D50 of 3 feet.  The difference between the actual slope conditions and 

the maximum allowable slope will be the fall that will have to be incorporated into drop structures 

along the channel profile.  The fall will take place over natural ledges along the channel profile 

which will be excavated in bedrock during channel restoration. 

 

Channel slope data, channel hydraulic data, and channel profiles for the Left Fork, Right Fork and 

Main channels are presented on Maps 4B. 

 

Sidewall construction of the rip-rapped channel will incorporate a 9-inch granular filter on which 

a 4.50 foot thick rip-rap protective covering will be placed.  Construction and placement of the 

rock will, where possible, enhance pooling and energy dissipation. 

 

742.330: Diversion of Miscellaneous Flows 

As cited by R645-301-742.331, diversion of miscellaneous flows “consists of all flows except for 

perennial and intermittent streams and ephemeral streams that drain a watershed of at least one 

square mile, maybe diverted away from disturbed areas if required or approved by the Division.”  

These flows “include ground-water discharges and ephemeral streams that drain a watershed of 

less than one square mile.”  At the Cottonwood Mine, side channels above the disturbed will be 

routed through a diversion channel into the main drainage channels of the Left and Right Forks of 

the Grimes Wash. 

 

As required by the Division, diversion channels have been designed for those side channels that 

drain through the reclaimed areas of the Cottonwood Mine from the undisturbed areas above the 

site.  In 2016, EarthFax Engineering Group was retained to develop this design (refer to 

“Cottonwood/Wilberg Mine Reclamation Side Channel Design” in Appendix F-2).  EarthFax has 

indicated that there are six side channels that drain through the site.  The watersheds for these side 

channels are identified as RWS-1 thru RWS-6 and the channels are identified as RC-1 thru RC-6.  

Although R645-301-742.333 requires these side channels be designed based on a peak flow from 

a 10yr/6hr storm event, the side channels at the Cottonwood Mine have been designed based on a 

peak flow from a 25yr/6hr storm event.   
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Results of the design work show RC-1 thru RC-5 utilizing a 6 inch filter blanket with a d50 of 3 

inches and the channel riprap sized for a d50 of 15 inches.  Because the velocity of the flow, the 

designer incorporates a 3 foot diameter boulder every 10 to 15 feet along the channel bottom.  This 

“obstruction” adds to the roughness of the channel to retard the velocity of the runoff. 

 

Construction of the side channels will be conducted using the following processes: 

At reclamation, all undisturbed and disturbed culverts will be removed.  Slopes shall be 

constructed as outlined in the Engineering Section and on Plates 4B and 4C.  Concentrated 

flows above the reclaimed site that route through side channels will be diverted over the 

reclaimed slope by constructing armored channels.  These channels have been designed and 

are similar to the main channel design using a sized filter blanket and riprap protection.  

However, these channels will be constructed such that they blend in with the contributing 

natural subdrainage channel.  The filter blanket and riprap will be placed as shown in the design 

in Appendix F-2, covered with soil, seeded, hydromulched, and tackified.  Past experience with 

the Des Bee Dove Mine reclamation project has shown successful results utilizing this method.  

A temporary sediment control structure will be placed at the bottom of these reclaimed side 

channels to remove sediment protecting downstream waters.  Maintenance of these sediment 

control structures will be conducted on an “as needed” basis throughout the responsibility 

period.  Once it has been determined that the vegetation is sufficiently established to control 

erosion and sedimentation, these structures will be removed. 

 

750: Performance Standards 

Discharges of water from areas disturbed by coal mining and reclamation operations will be made 

in compliance with all Utah and federal water quality laws and regulations and with effluent 

limitations for coal mining promulgated by the U.S. Environmental Protection Agency set forth in 

40 CFR Part 434.  

 

The regulations in 40 CFR Part 434 apply to all mines where extraction of coal is or has taken 

place.  Specific to the Cottonwood/Wilberg Mine is Subpart H – Western Alkaline Coal Mining 

operations.  Western coal mining operations are surface or underground coal mining operations 

located in the interior United States, west of the 100th meridian west longitude, in an arid or 

semiarid environment with an average annual precipitation of 26 inches or less. 
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As stated in 40 CFR Part 434 Subpart H, drainage from the mine reclamation areas, brushing and 

grubbing areas, topsoil stockpiling areas, and regraded areas, shall meet the following 

requirements, before any treatment: 

 

 pH is equal to or greater than 6.0 

 Dissolved iron is less than 10 mg/L, and 

 Net alkalinity is greater than zero 

 

Subpart H specifically requires operators to submit a site specific Sediment Control Plan to the 

permitting authority (in this case, the Utah Division of Oil, Gas, and Mining) designed to prevent 

an increase in the average annual sediment yield from pre-mined, undisturbed conditions.  This 

Sediment Control Plan shall use a watershed modeling program to demonstrate the performance 

of those measures taken to control sedimentation and erosion at the site. 

 

As outlined in 742: Sediment Control Measures, PacifiCorp has proposed a plan to prevent an 

increase in the sediment yield at the outlet boundary of the disturbed area below the main mine 

site.  Pocking has been proposed as the BTCA for controlling sediment and erosion of the 

reclaimed slopes.  The RUSLE2 sediment modeling program has been utilized to estimate the 

expected yield from the reclaimed slopes.  This data is compared to the expected yield (1.5 

tons/acre/year) from pre-mined, undisturbed (baseline) slopes.  This yield will become the baseline 

effluent limitation for the mine.   

 

To monitor the performance of the proposed sediment control measures in the Sediment Control 

Plan, PacifiCorp will install (on an experimental basis) remote storm water samplers above the 

mine reclamation site in both the Left and Right Forks of the Grimes Wash (for collection of 

undisturbed storm water runoff), and below the reclamation site (for collection of undisturbed and 

reclaimed storm water runoff).  This placement will allow observations of the contributions from 

runoff and sediment from the undisturbed upland watershed areas as well as potential runoff and 

sediment contributions from the reclaimed areas.  Sampler results can be used to compare sediment 

production contributions to the predictive model (RUSLE2) results for both the undisturbed and 
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reclaimed lands.  Results from the study will permit verification of the predictive models and 

future reclamation plans utilizing alternative BTCA practices for sediment control. 

 

Because of the ephemeral condition of the channels, the samplers will be set to automatically 

collect a storm water samples when a transducer (placed in the stream channel) detects flow.  Data 

stored will be time, date, depth of flow, and flow velocity.  The sampler will collect one sample 

for each recorded event.  When necessary or at least once each quarter (samplers will be removed 

from November to March), sample bottles will be collected and the sediment production of the 

sample will be analyzed.  Data collected will be reported to the Utah DOGM during the active 

quarters for two years or until vegetation is established on the site.  The operator shall have the 

option at that time to leave the samplers in place to continue collecting data until bond release. 

 

Each sampler will be battery powered with a solar panel recharge capability.  Maintenance to the 

system will be at least quarterly or as needed to keep the system functioning properly.   

 

Quantitative and Qualitative analysis will be performed on the data to monitor the performance of 

the pocks.  Quantitative analysis will gather data from selected pocks by monitoring the rain fall, 

sediment production, erosion, and plant growth from both 6’ and 3’ pocks.  Quantitative analysis 

will also be performed on a hillslope.  This will be accomplished by delineating a transect along a 

hillslope profile.  Identical data will be collected for the length of the transect as is collected for 

the individual pocks. 

 

Qualitative data will be collected by photo documentation of the individual pocks and at certain 

distances along the length of the transect.  Refer to Appendix G for a complete description of 

procedures that will be used to install data collection devices as well as the monitoring procedures 

that will be followed.  Data will be collected once per quarter (April through October) and reported 

in the Annual Report. 

 

A Geonor T-200B precipitation gage or similar measuring gage will be located centrally to the 

mine disturbed area to evaluate rainfall data as each storm relates to sediment production.   Along 

the Wasatch Plateau, storm events can be very localized.  A storm event can occur high above the 

site and send a tremendous amount of runoff and sediment flowing through the site.  Likewise, a 



Cottonwood/Wilberg Mines

 
Part 4 April 2017 
 59 

storm can occur generally over the disturbed area that may record higher sediment yields than the 

background yields skewing the data.  The data from the T200B will also be reported in the Annual 

Report. 

 

762.200: Reshaping Slopes to be Compatible to the Postmining Land Use 

In general, the backfilling and grading of the disturbed areas will consist of removing the fill pads 

and backfilling the cut areas.  The work will start in the upper areas of the disturbed area and 

systematically work downslope to the entrance gate.  There is approximately 176,455 bank cubic 

yards (BCY) of material to be cut and approximately 155,830 BCY of material will be backfilled 

and graded within the disturbed areas.  There is a difference of 12% between the cut and fill 

estimates, leaving approximately 20,625 BCY of extra fill material.  This material will be used in 

areas where more fill could enhance the slope, or will be blended into the reclaimed slopes.  See 

Plates 4A, 4B, and 4C in Maps Section for plan and cross-sectional views of the proposed 

reclamation contours.  The ponds will be the last major structures to be removed during backfilling 

and grading operations.  The access road will be completely removed and recontoured to the 

entrance gate. 

 

The BTCA practices utilized in the reclaimed areas of the Cottonwood/Wilberg mine site provide 

for reduction and/or elimination of sheet flow on slopes, reduction and/or elimination of sediment 

contributions to stream flow, enhanced availability of water for plant growth, and slope stability 

through the use of mulches and soil binding tackifiers.  All these practices work in concert to 

protect the downstream resources and enhance the probabilities for the disturbed lands to return to 

their pre-mining uses.  Demonstrations have been made above and at existing reclamation projects 

which prove their effectiveness to deliver these stated protections. 

 

763: Siltation Structures 

The two siltation structures (sediment ponds) will be removed when all other reclamation above 

them has been completed.  Because of the reclamation techniques used, sediment will be retained 

within the disturbed area and therefore, no siltation structures will be needed.  Undisturbed 

drainage will pass through the site unaltered. 
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The sediment control measures to be utilized at the Cottonwood/Wilberg mine for final 

reclamation integrate an alternative BTCA for sediment and erosion control other than siltation 

structures. 

 

The permittee has demonstrated throughout this chapter a superior, more practical approach for 

controlling erosion on the site and preventing additional contributions of sediment to stream flow 

or to runoff outside the permit area.  These sediment control measures have been designed using 

the best technology currently available.  Deep gouging is shown to eliminate sheet flow on slopes, 

provide for water retention on the slopes, reduce the overall sediment load as compared to 

background levels, and stabilize the surface for creating a robust vegetative stand. 

 

The analysis presented in this chapter shows the science behind the deep gouging technology and 

has demonstrated that protection to the site as well as prevention of sediment to stream flow or to 

runoff outside the permit is possible.  However, this technology is not new.  The Coal Industry and 

the State, while conducting reclamation operations in Utah, has been practicing this technology 

for a number of years and has numerous existing successful sites as an example of the protection 

it affords. 

 

Therefore, because of the impracticality for the use of siltation structures at the 

Cottonwood/Wilberg Mine, the demonstrations made in this chapter for an alternative sediment 

control measure as a BTCA, and the success of past reclamation projects using this technology, 

the permittee has presented that deep gouging techniques coupled with a well-designed mulching 

and revegetion program is the BTCA for the Cottonwood/Wilberg Mine and other mines with 

similar characteristics and conditions. 

 

764: Structure Removal 

A timetable has been generated for the removal of the siltation structures at the 

Cottonwood/Wilberg Mine. Included in the table is the sediment pond. See R645-301-300: 

Biology for more information. 

 

R645-301-765: Permanent Casing and Sealing of Wells 

There are no wells that require casing or sealing activities. 
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Surface Exploration Drill Holes 

Initial stages of development required surface exploration drilling.  From 1976 through 2001 (date 

of portal sealing) PacifiCorp drilled approximately 175 exploration holes. 

 

Authority to conduct such activities was granted by the State of Utah, US Geological Survey and 

the US Forest Service and BLM.  Privately-owned surface was secured separately. 

 

All surface drilled exploration holes were reclaimed according to the US Geological Survey's 

published Drill Hole Plugging Procedure in the form of stipulations for approval. 

 

Each exploration drill site has been reclaimed and approved by the appropriate agency. 
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R645-301-800: Bonding 

PacifiCorp has provided cost estimates for reclamation of the Cottonwood/Wilberg 

Mine site.  These estimates are found in Appendix H. 
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Appendix A 
Soil Sampling and Analysis Data- 

 A-1: Substitute Soil Sample Analysis 

 A-2: Field Sample Analysis 

 A-3: 1989 Soil Sampling Program-Sample Results 

 A-4: 2001 Soil Sampling Program-Sample Results 



 
PacifiCorp – Interwest Mining Company 

 

2017 

Appendix A-1 
Soil Sampling and Analysis Data 

 Substitute Soil Sample Analysis 

 Field Sampling Analysis 

 

Cottonwood/Wilberg Mine Reclamation Plan 



5/17/2016Date:

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Project: Cottonwood Reclamation

CLIENT: Energy West Mining Co

Lab Order: S1605059

CASE NARRATIVE

Report ID: S1605059001

Samples CTW0116 Trench #1, CTW0216 Trench #2, CTW0316 Trench #5, CTW0416 Trench #6, CTW0516 Trench #6, 
CTW0616 Trench #7, and CTW0716 Trench #8 were received on May 4, 2016.

Samples were analyzed using the methods outlined in the following references:

U.S.E.P.A. 600/2-78-054 "Field and Laboratory Methods Applicable to Overburden and Mining Soils", 1978
American Society of Agronomy, Number 9, Part 2, 1982
USDA Handbook 60 "Diagnosis and Improvement of Saline and Alkali Soils", 1969
Wyoming Department of Environmental Quality, Land Quality Division, Guideline No. 1, 1984
New Mexico Overburden and Soils Inventory and Handling Guideline, March 1987
State of Utah, Division of Oil, Gas, and Mining: Guidelines for Management of Topsoil and Overburden for Underground and 
Surface Coal Mining, April 1988
Montana Department of State Lands, Reclamation Division: Soil, Overburden, and Regraded Spoil Guidelines, December 
1994
State of Nevada Modified Sobek Procedure
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, 3rd Edition

All Quality Control parameters met the acceptance criteria defined by EPA and Inter-Mountain Laboratories except as 
indicated in this case narrative.

Page 1 of 1
Karen Secor, Soil Lab Supervisor

Reviewed by:



Sample ID

Electrical

Project: Cottonwood Reclamation

Energy West Mining Co

Work Order: S1605059

Date Reported: 5/17/2016

Field Wilting

Feet s.u. % dS/m % %Lab ID

Depths pH Conductivity Capacity Point CaCO3

%

Saturation

Date Received: 5/4/2016

Soil Analysis Report

Report ID: S1605059001

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

P.O. Box 310

Huntington, UT 84528

0-5 8.3 25.5 2.43 14.2 6.6 36.0CTW0116 Trench 
#1

S1605059-001

0-5 7.7 26.3 9.27 21.4 7.6 38.6CTW0216 Trench 
#2

S1605059-002

0-10 7.8 26.3 3.49 19.9 6.7 37.2CTW0316 Trench 
#5

S1605059-003

0-5 8.8 23.4 1.82 10.8 6.6 41.8CTW0416 Trench 
#6

S1605059-004

5-10 8.2 27.2 7.21 13.8 7.7 31.6CTW0516 Trench 
#6

S1605059-005

0-5 8.8 31.5 0.77 12.2 7.7 34.4CTW0616 Trench 
#7

S1605059-006

5-10 8.0 28.4 3.61 21.9 6.7 36.8CTW0716 Trench 
#8

S1605059-007

Karen Secor, Soil Lab Supervisor

Reviewed by:

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate

Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

Page 1 of 3



Sample ID

Calcium Magnesium Sodium

Project: Cottonwood Reclamation

Energy West Mining Co

Work Order: S1605059

Date Reported: 5/17/2016

Feet meq/L meq/L meq/L %Lab ID

Depths PE PE SAR Sand Silt

%

PE Clay

%

Texture

Date Received: 5/4/2016

Soil Analysis Report

Very Fine

Sand

%

Report ID: S1605059001

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

P.O. Box 310

Huntington, UT 84528

0-5 1.67 0.68 20.7 19.1 66.0 21.0CTW0116 Trench 
#1

S1605059-001 13.0 Sandy Loam <0.1

0-5 27.3 43.1 61.2 10.3 62.0 24.0CTW0216 Trench 
#2

S1605059-002 14.0 Sandy Loam 1.5

0-10 21.5 14.5 14.6 3.43 64.0 24.0CTW0316 Trench 
#5

S1605059-003 12.0 Sandy Loam 3.8

0-5 1.42 0.76 13.5 12.9 70.0 21.0CTW0416 Trench 
#6

S1605059-004 9.0 Sandy Loam 2.1

5-10 2.42 2.12 78.9 52.3 64.0 25.0CTW0516 Trench 
#6

S1605059-005 11.0 Sandy Loam <0.1

0-5 2.82 1.06 5.36 3.85 66.0 22.0CTW0616 Trench 
#7

S1605059-006 12.0 Sandy Loam <0.1

5-10 16.1 32.3 7.39 1.50 60.0 26.0CTW0716 Trench 
#8

S1605059-007 14.0 Sandy Loam <0.1

Karen Secor, Soil Lab Supervisor

Reviewed by:

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate

Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

Page 2 of 3



Sample ID

Available Exchangeable

Project: Cottonwood Reclamation

Energy West Mining Co

Work Order: S1605059

Date Reported: 5/17/2016

Total

Feet meq/100g meq/100g meq/100g % %Lab ID

Depths CEC Sodium ESP Carbon TOC

%

Sodium

Date Received: 5/4/2016

Soil Analysis Report

Report ID: S1605059001

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

P.O. Box 310

Huntington, UT 84528

0-5 5.5 1.1CTW0116 Trench 
#1

S1605059-001

0-5 9.2 4.5CTW0216 Trench 
#2

S1605059-002

0-10 5.9 1.4CTW0316 Trench 
#5

S1605059-003

0-5 6.5 1.5CTW0416 Trench 
#6

S1605059-004

5-10 7.36 5.67 3.52 47.8 6.2 2.4CTW0516 Trench 
#6

S1605059-005

0-5 7.9 3.8CTW0616 Trench 
#7

S1605059-006

5-10 5.5 1.1CTW0716 Trench 
#8

S1605059-007

Karen Secor, Soil Lab Supervisor

Reviewed by:

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate

Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

Page 3 of 3



/I.#mt!lr-. Inter-Mountain Labs, Inc 
... 1673 Terra Ave, Sheridan, Wyoming, 82801 

IHU ...... OU .. T .. 'HL ... S----------------------------------------------'-----'-----''''---

Project ID: Cottonwood Reclamation 
Date Received: 5/4/2016 

Organic 
Matter Sand Silt Clay 

Lab 10 Sample 10 % % % % 

S1605059-001 CTW0116 1.9 66.0 21 .0 13.0 
S 1605059-002 CTW0216 7.7 62.0 24.0 14.0 
S 1605059-003 CTW0316 2.4 64.0 24.0 12.0 
S 1605059-004 CTW0416 2.6 70.0 21 .0 9.0 
S 1605059-005 CTW0516 4.1 64.0 25.0 11 .0 
S 1605059-006 CTW0616 6.5 66.0 22.0 12.0 
S 1605059-007 CTW0716 1.9 60.0 26.0 14.0 

These Results apply only to ~Ples tested. 

Reviewed by: ~C-OA--
Karen Secor, Soil Lab Supervisor 

Very 
Fine 
Sand 

% 

0.1 
1.5 
3.8 
2.1 
0.1 
0.1 
0.1 

Soil Analysis Report 
Energy West Mining Co, 

P.O. Box 310 
Huntington, Utah 84528 

Texture K-factor 
(tac. hl1 OOacft. If. in) 

Sandy Loam 0.05 
Sandy Loam 0.00 
Sandy Loam 0.12 
Sandy Loam 0.06 
Sandy Loam 0.12 
Sandy Loam 0.10 
Sandy Loam 0.12 

Structure Permeability 
s p 
1 2 

2 
2 2 
1 2 
3 2 
4 2 
2 2 

(307) 672-8945 

ReportlD: 51605059001 
Date Reported : 5/18/2016 

Work Order: 51605059 

M Description 

1835.7 
2193.0 
2446.4 
2102.1 
2233.9 
1944.8 
2244.6 
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Appendix A‐2 
Field Soil Sampling Results 

Cottonwood/Wilberg Mine Reclamation Plan 



Date
Sample 

ID
Hole # Depth (ft) pH

Electrical 
Conductivity 

(uS)
Color (Dry) Color (Wet)

G, F, P, 
or U*

Note: 1) Samples shall be taken on 1 foot depth increments up to 4 feet in depth.

2) At least one sample shall be taken per acre of area reclaimed.

3) All field sampling shall confirm (to the Division) and record acceptable quality soil prior to moving earth-moving equipment from 

one reclamation area to the next

* Good, Fair, Poor, or Unacceptable

Cottonwood/Wilberg Mine Substitute Topsoil Field Sampling Program
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SOILS OF THE WILBERG MINE SITE: 

REPORT ON SOl L PHYSI CAL AND 

CH EM I CAL ANALYSES. 

BY 

A.R. Southard 

and 

T.H. Furst, 

Soils Consultants 

Logan,UT 

15JUNE 1989 



Sampling of soil materials 
Soil materials were sampled on 25 May 1989 with the assistance of Mr. Val Payne, 

Environmental Engineer, Utah Power and Light Company. Samples were collected from 
four different areas as shown on the enclosed map of sampling sites (Areas: WI, W2-west, 
W2-east, and W2-north). The area names (WI, W2-west, etc.) correspond to units 
established in a previous study1for map 2-18 of the Cottonwood-Wilberg Mine2 The 
enclosed sampling map is an overlay for map 2-18 and details the distribution of sampling 
sites within the mine site. 

Approximately one kilogram of soil material was collected in 15 cm increments to a 
depth of 45 cm at each sampling site. Equal volumes of soil material (less than 2 mm 
equivalent spherical diameter) were composited for each depth increment (0-15 cm, 15-30 
cm, and 30-45 cm) for each of the four different sampling areas. Composite samples were 
derived from five sites in areas WI, W2-west, and W2-east, and from two sites in area W2-
north. 

The composite samples were submitted to the Utah State University Soil Test 
Laboratory, Logan, Utah, on 30 May 1989 for physical and chemical analyses. Soil texture 
was determined by the hydrometer method (Day, 1965; method 43-5). Available Water 
Capacity was determined by the water retention difference method (USDA-SCS, 1984; 
method 4Cl). Saturation percentage was determined in the preparation of the saturation 
paste extract (percent by mass). Electrical conductivity and pH were determined on 
saturated paste extracts corrected to 25°C (Rhoades, 1982; methods 10-3.3, 10-3.2, and 
10-2.3.1, respectively). The sodium adsorption ratio (SAR) was calculated on the water 
soluble concentrations of Ca, Mg, and Na (Rhoades, 1982; method 10-3.4). Organic carbon 
content was determined by the Walkley-Black procedure (Nelson and Sommers, 1982; 
method 29-3.5.2). Phosphorus and potassium content were determined by extraction with 
sodium bicarbonate at ph 8.5 (Olsen and Sommers, 1982; method 24-5.4). Rock volume 
(%) of the soil materials was estimated in the field based on a visual estimate of the 
amount of gravels, cobbles, and rock fragments excavated during sampling. 

INCORPORATED 
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1. Barker, Jerry R. 1982 (July). Vegetation information for the Wilberg Mine. A report prepared for Utah Power and Light Company by 
Bio-RcsouI'CCS, Inc. Logan, Uf. 

2. Drawn by S.M. Child, Department of Mining and Exploration, Utah Power and Light Company. Drawing number CM-I0346-WB. 10 
NOYember 1980. 



RESULTS 

Physical Analyses 
Soil physical analyses for each area are reported in Appendix 1. All samples have 

sandy loam textures. However, clay contents of 20 percent with greater than 45 to 52 
percent sand are borderline to the sandy clay loam textural category, and sand and silt 
contents tend to push the textures towards the loam textural category. The clay contents 
range from 17-20 percent, the silt contents from 19-29 percent, and sand contents from 
54-61 percent. Overall, soil textures are similar and there is no evidence of clay illuviation 
from this analysis. 

The available water capacities by water retention difference between 1/3 and 15 
atmospheres are shown in Table 1 for all sampling areas and depth increments. Values 
range from 5.3-6.5 percent (mass basis). Conversion of percent water values to an 
inch/inch basis yields the data in Table 2.3 While there is some variability in the available 
moisture content with depth in all areas, the differences are quite small and essentially 
insignificant. The available water content of these soils is roughly 0.03 inches of water per 
inch of soil. Thus, in the upper 18 inches of material there would be approximately 0.54 
inches of water held between 1/3 and 15 atmospheres tension. 

Table 1. Water retention difference values (Percent water, Pw). 
Depth AREA 
(cm) WI W2-west W2-east W2-north 

------------% by mass--------------
0-15 5.3 5.6 5.6 6.5 

15-30 5.5 6.3 5.9 6.5 

30-45 5.7 6.1 5.6 6.3 

3. From: Hanks and Ashcroft (1980:7-8). 
1. Pw/l00= IIlIIII water content 
2. Mass water content X [bulk density (g/em3) / density of water g/em3») X 1 em = em water/em soil. 
3. [em water/em soil] / [2.54 em/linch] = available water (in/in) 
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TABLE 2. Available water capacity.* 
Depth AREA 
(em) WI W2-west W2-east W2-north 

--------------------irtcll;'incll---------------------
0-15 .027-.031 .029-.033 .029-.033 .033-.038 

15-30 .028-.032 .032-.037 .030-.035 .033-.038 

30-45 .029-.034 .. 031-.036 .029-.033 .032-.037 

* Values in tllis table are calculated by assuming bulk deIlSities of 1.3 g;' cm3 and 1.5 g;' cm3 

for the low and hlgh estimates for each deptll irtcrement. 

Saturation percentages are listed in Appendix 1. The values range from 26-31 
percent and show little variation witll deptIl or between sites. However, site W2-north llad 
saturation percentages of 31 % over all tllree deptIl increments and these values represent 
the hlgll end of the range for all areas. The otller three sites ranged from 26-29 percent 
water at saturation. 

Field estimates of rock volume are included in Appendix 1. The average rock 
volume per area is given in Table 3. Area W1 had the lligllest estimated rock volume. 
However, it must be realized that soil samples were collected from areas that could be dug 
with a spade and thus tllese estimates are lower than what is actually present. 

Table 3. Average rock volume of each area. 
Area Rock Volume 

W1 
W2-west 
W2-east 
W2-north 

•• _--%-----
44 
13 
14 
10 
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In summary, the soil physical data indicates that the soils are texturally sandy loarns 
but are close to the sandy clay loarn and loam categories on the USDA textural triangle. 
The available water capacity and saturation percentage data indicate that most (60-65%) of 
the water that can be retained at saturation is held between zero and 1;'3 atmospheres. 
Approximately 20 percent of tIle water held at saturation is retained as "available water". 
Thus, for the optimization of water used for seed germination, seedling establishment, and 
plant growth, light, frequent applications of irrigation water may be critical. In actuality, 
tlle presence of up to 50% rock volume in these materials will decrease the total water 
storage capacity by the volume of the rock present. In areas witlliarger volumes of rock in 
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the upper 18 inches, the lack of available water may become limiting to plant growth and 
survival. In general, this data agrees with previous soils data' gathered on soil materials at 
the Wilberg mine, although textures measured in areas WI and W2 were loamy sands in 
the 1983 data set (Appendix 3).4 

Chemical Analyses 
A complete table of the results of chemical analyses is included in Appendix 2. Soil 

reaction (PH) ranged from 7.9-8.2 over all samples with no real differences with depth or 
between areas. 

Electrical conductivity values indicated the presence of soluble salts in all depth 
increments in all areas. Area WI had the lowest overall salt contents ranging from 2.9 
dS/m in the 0-15 em increment to 1.5-1.7 dS/m in the two lower increments. Areas W2-
west and W2-east have electrical conductivities of the 0-15 cm increment between 9 and 
10.5 dS/m, and between 6.3 and 8.2 dS/m in the lower increments. Area W2-north had the 
highest electrical conductivity of any 0-15 cm increment at 19 dS/m, with the lower 
increments in this area at 6.3 and 7.9 dS/m. The cause of the increased electrical 
conductivities is probably related to snow removal and salting operations during winter 
months. Areas W2-west and W2-east are adjacent to and below the roadway into the mine 
parking lot and area W2-north is adjacent to and below the parking lot itself. Area WI had 
the lowest electrical conductivity values and is somewhat isolated from the major roadways. 

Sodium. adsorption ratio calculations reflected the trend seen in the results of 
electrical conductivity analysis. Areas W2-west, W2-east, and W2-north have SAR's of 
12.8, 11.0, and 28.6, respectively, in the 0-15 cm increments. Thus, a sodic hazard exists in 
the upper layer of these materials and tends to decrease, but not disappear with depth. As 
stated before, the major source of sodicity is probably related to winter snow removal. 
Electrical conductivity values determined in 1980 for areas WI and W2 show ECe's of 0.51 
and 0.98 dS/m, respectively (Barker, 1982). 

Organic carbon content ranged from 1.4-2.3 percent with the greatest amounts 
usually in the 0-15 cm increments. However, the data from area WI reflected no decrease 
in organic carbon with depth. 

Phosphorus contents of soil materials suggest the need for phosphorus fertilization. 
Only the 0-15 em increment of area WI has an above average phosphorus content. All 
others indicate that phosphorus should be applied. The USU Soil Test Lab 
recommendations suggest the application of 0-50 pounds P20,5 per acre for grasses and 
lawns for soil test levels between 1-10 ppm phosphorus. 

Potassium. contents of soil materials is generally adequate with the highest levels in 
the 0-15 em increments. The USU Soil Test Lab does not recommend potassium 
fertilization for grasses, and only recommends potassium fertilization for alfalfa and other 

4. Previous data was analyzed at the Utah State University Soil Test Laboratory. Methods used in 1980 and 1983 for soil analyses arc the 
same as those used now. 
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intensively managed irrigated crops when soil test levels are below 75 ppm K. Zero to 50 
pounds K20 per acre are recommended for soil test levels of less than 75 ppm K. 

In summary, this data substantiates that there has been an increase in soluble salts 
and exchangeable sodium since 1983 (Appendix 3). The major source of salts and sodium 
is most likely attributable to winter snow removal operations as no source of sodium has 
been previously detected in these soils. Soil reaction (pH) has remained relatively constant 
since the 1980 and 1983 data sets were collected (Appendix 3). Organic carbon contents 
are in general lower for areas WI and W2 when compared with the previous data, but 
remain between roughly 1.5-2.0 percent. Levels of phosphorus and potassium are similar 
across all data sets. 

Recommendations for soil management 
Limited available water capacity, high electrical conductivities, and high sodium 

adsorption ratios suggest two avenues for soil management for plant growth. The limited 
available water capacity can be overcome to a certain extent by providing some form of 
irrigation. Problems associated with excess salts and high levels of exchangeable sodium 
can be handled along two pathways. First, an excess of irrigation water can be used to flush 
salts below the upper 18 inches of soil material. Secondly, amendments such as calcium 
sulfate (gypsum) may be used to effect an exchange process and replace sodium in the soil 
with calcium. 

Given the steep (30-40%) slopes at these areas, revegetation efforts will be enhanced 
by providing a mulch and securing the mulch with a netting system. This will aid in the 
reduction of evaporative loss of soil water and stabilize the soil surface to withstand the 
impact of raindrops or overhead irrigation water. 

Low levels of fertilization may enhance establishment of vegetative cover on this site. 
Surface application of 25-50 pounds per acre nitrogen in the form of ammonium nitrate 
(NH4N03) followed by irrigation or rain would incorporate an immediate source of 
nitrogen in the soil. Mechanical tillage operations should be kept to a minimum on these 
sites due to the steepness of slope. Phosphorus fertilization may aid vegetation 
establishment and a rate of 10-30 pounds P 20S per acre may be sufficient. Soil test levels 
of potassium suggest this element will not be limiting for plant growth. 

-5-

\NCORPOR p.-n::C 

JAN 1- ~ lC12 

pN Of O\L GI<~' . 



REFERENCES 

Barker, Jerry R. 1982 (July). Vegetation information for the Wilberg Mine. A report 
prepared for Utah Power and Light Company by Bio-Resources, Inc. Logan, UT. 

Day, P.R. 1965. Particle fractionation and particle size analysis. In: C.A. Black et al. (ed.) 
Methods of soil analysis, Part 1. Agronomy 9:545-567. 

Hanks, RJ. and G.L. Ashcroft. 1980. Applied soil physics; soil water and temperature 
applications. Advanced series in Agricultural Sciences 8. Springer-Verlag. pp. 7-8. 

Nelson, D.W. and L.E. Sommers. 1982. Total carbon, organic carbon, and organic matter. 
In: AL Page et al. (ed.) Methods of soil analysis, Part 2, 2nd edition. Agronomy 
9:539-579. 

Olsen, S.R. and L.E. Sommers. 1982. Phosphorus. In: A.L. Page et al. (ed.) Methods of 
soil analysis, Part 2, 2nd edition. Agronomy 9:403-430. 

Rhoades, J.D. 1982. Soluble salts. In: AL. Page et al. (ed.) Methods of soil analysis, Part 2, 
2nd edition. Agronomy 9:167-179. 

U.S.D.A-S.C.S. 1984. Procedures for collecting soil samples and methods of analysis for 
soil survey. Soil Survey Investigations Report No. l. ..... L 

-6-



APPENDIX 1 

PHYSICAL ANALYSES. 

A. Results of soil testing for soil materials collected from the slope above and adjacent to 
the upper parking lot (Area W1). Each depth increment represents a composite of 5 
subsamples collected as indicated on enclosed sketch of mine site (Sampling sites 
1-5). 

Available Water 
------.-.Hydrometer ••••• - -.Atmospheres-- Saturation 

Depth Sand Silt Clay Texture 1/3 15 Percentage 
(cm) "'-.-.~o-.. ----- -.-----~-.-.. -. .. ---~----

0-15 56 26 18 Sandy loam 9.6 4.3 28 

15-30 59 22 19 Sandy loam 10.7 5.2 29 

30-45 61 19 20 Sandy loam 10.8 5.1 29 

B. Results of soil testing for soil materials collected from the slope west of the Wilberg 
conveyor (Area W2, west), Each depth increment represents a composite of 5 subsamples 
collected as indicated on enclosed sketch of mine site (Sampling sites 6-10). 

Available Water 
•• ------.Hydrometer------ --Atmospheres-- Saturation 

Depth Sand Silt Clay Texture 1/3 15 Percentage 
(em) -------~o_.---.-- .---.. -~ .. ----- -----~----

0-15 59 22 19 Sandy loam 10.2 4.6 26 

15-30 58 23 19 Sandy loam 11.1 4.8 28 

30-45 58 23 19 Sandy loam 11.2 5.1 29 
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C. Results of soil testing on soil materials collected from the slope east of the Wilberg 
conveyor (Area W2-east). Each depth increment represents -a composite of 5 subsamples 
collected as indicated on enclosed sketch of mine site (Sampling sites 11-15). 

Available Water 
-----Hydrometer----- --Atmospheres-- Saturation 

Depth Sand Silt Clay Texture 1/3 15 Percentage 
(cm) -----------~ .. -- ------~------- ----0/0----
0-15 58 23 19 Sandy loam 10.0 4.4 27 

15-30 57 25 18 Sandy loam 10.6 4.7 28 

30-45 60 21 19 Sandy loam 10.1 4.5 26 

D. Results of soil testing on soil materials collected from the area below the parking lot and 
adjacent to road (Area W2-north). Each depth increment represents a composite of 5 
subsamples collected as indicated on enclosed sketch of mine site (Sampling sites 16 and 
17). 

Available Water 
---------Hydrometer------ --Atmospheres-- Saturation 

Depth Sand Silt Clay Texture 1/3 15 Percentage 
(cm) --0/0------ ----~------- -----0/0---
0-15 54 29 17 Sandy loam 11.9 5.4 31 

15-30 56 26 18 Sandy loam 12.1 5.6 31 

30-45 57 25 18 Sandy loam 11.3 5.0 31 
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E. Field estimate of percent gravels, cobbles, and rock fragments (by volume). 
Area WI: 
Sampling Site 1 2 3 4 5 
Rock Volume (%) 50 50 50 30 40 

Area W2-west 
Sampling Site 6 7 8 9 10 
Rock Volume (%) 15 20 10 10 10 

Area W2-east 
Sampling Site 11 12 13 14 15 
Rock Volume (%) 15 10 15 20 10 

Area W2-north 
Sampling Site 16 17 
Rock Volume (%) 5-10 10 
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APPENDIX 2 

CHEMICAL ANALYSES. 

A. Results of soil testing for soil materials collected from the slope above and adjacent to 
the upper parking lot (Area WI). Each depth increment represents a composite of 5 
subsamples collected as indicated on enclosed sketch of mine site (Sampling sites 1-5). 
Depth pH ECe SAR ' Ca Mg Na P K O.C. 
(em) dS/m ------meq/L----- ···ppm-· .%. 
0-15 8.0 2.9 3.4 10.2 8.0 10.2 19 276 2.2 

15-30 8.2 1.5 2.7 4.8 4.2 5.7 1.3 163 2.0 

30-45 8.1 1.7 2.5 6.1 5.4 5.9 1.7 101 2.2 

B. Results of soil testing for soil materials collected from the slope west of the Wilberg 
conveyor (Area W2, west). Each depth increment represents a composite of 5 subsamples 
collected as indicated on enclosed sketch of mine site (Sampling sites 6-10). 

Depth pH ECe SAR Ca Mg Na P K O.C. 
(em) dS/m ····--meq/L----- ---ppm-- -%-
0-15 7.9 9.3 12.8 25.4 20.9 61.6 6.2 135 2.0 

15-30 7.9 6.3 7.1 22.7 20.3 32.8 3.1 83 1.4 

30-45 7.9 7.0 5.4 33.8 29.4 30.2 0.7 79 1.4 

C. Results of soil testing on soil materials collected from the slope east of the Wilberg 
conveyor (Area W2-east). Each depth increment represents a composite of 5 subsamples 
collected as indicated on enclosed sketch of mine site (Sampling sites 11-15). 

Depth pH ECe SAR 
(em) dS/m 
0-15 7.8 10.5 11.0 

15-30 7.9 7.1 7.0 

30-45 7.9 8.2 7.1 

Ca Mg Na 
------meq/L-----
45.0 20.7 62.8 

32.5 25.1 37.3 

34.4 33.5 41.6 

-10 -

P K 
-.-ppm--
3.1 99 

1.4 69 

1.5 66 

O.C. 
.%. 
..,~ ........ 

1.6 

1.5 



D. Results of soil testing on soil materials collected from the area below the parking lot and 
adjacent to road (Area W2-north). Each depth increment represents a composite of 5 
subsamples collected as indicated on enclosed sketch of mine site (Sampling sites 16 and 
17). 

Depth pH ECe SAR Ca Mg Na P K O.C. 
(em) dS/m ------m~~---- ---ppm-- -%-
0-15 8.0 19.0 28.6 26.5 19.7 137.5 5.0 264 2.2 

15-30 8.0 6.3 1.8 12.3 10.7 45.4 1.8 79 1.6 

30-45 7.9 7.9 9.1 24.1 24.1 44.9 1.6 73 1.4 
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APPENDIX 3 

Previous soils data for the Wilberg Mine. 

TABLE I. SOILS PHYSICAL PROPERTIES 

A. Randomly selected samples from spoil banks of the Wilberg area, 1980. 

Sample # 

658 
659 
660 
661 
662 

Identification 

Upper fill, clay 
Upper fill, brown sandy 
Upper fill, gray shale 
Lower fill, brown sandy 
Lower fill, brown sandy 

pH 

7.8 
8.1 
7.5 
7.7 
7.7 

B. Samples of soil and spoil from the Wilberg Mine, 1980. 

Sample # Identification Sand Silt Clay Texture 
1112 0-6" 63 24 13 SL 
1113 6-14" 63 26 11 SL 
1114 14-21" 60 27 13 SL 
1115 21-31" 57 28 15 SL 
1116 31-45" 58 28 14 SL 
1123 Coal waste 
1124 Coal waste 
1125 Coal waste 

-12 -

ECe 

6.8 
3.8 
5.9 
5.9 
5.8 

pH 
8.2 
8.4 
8.0 
8.5 
8.4 
6.8 
6.9 
6.9 

ECe 
0.6 
0.4 
1.2 
0.7 
1.5 
1.6 
1.7 
1.8 



C. Fill soil material samples collected in 1983 from subsurface layers in till (4-20 inches). 
Each sample (WI-W5) is a composite often subsamples from each fill slope. 

Sample # Identification Sand Silt Clay Texture pH ECe 

WI Upper fill 78.5 6.5 15 LS 8.5 .51 
W2 Parking lot fill 79.5 13.5 8.5 LS 8.2 .98 
W3 Sed. pond fill 75.0 12.5 12.5 LS 8.6 1.0 
W4 Spoil bank 75.0 14.5 10.5 LS 7.8 .80 
W5 Waste rock 72.0 10.0 18.0 SL 8.0 .10 

D. Saturation percentage. 

Sample # WI W2 W3 W4 WS 

Saturation percentage 30 20 30 20 30 
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TABLE II. SOILS PRODUCfIVI1Y ANALYSIS 

A. Randomly selected samples from spoil banks of the Wilberg area, 1980. 

Sample # 
658 
659 
660 
661 
662 

Na(meqJL) 
28.3 
11.3 
10.4 
8.0 
29.6 

%K 
.010 
.003 
.005 
.008 
.010 

P(ppm) 
1.4 
17.0 
0.0 
0.1 
0.5 

B. Samples of soil and spoil from the Wilberg Mine, 1980. 

Sample # SAR %OM (Ca + Mg) Na(meqJL) %K 

1112 0.3 4.4 5.2 0.5 0.02 
1113 0.3 2.1 4.1 0.5 0.02 
1114 0.4 1.3 9.7 0.9 0.02 
1115 0.5 1.5 5.7 0.8 0.02 
1116 0.4 1.3 14.5 1.2 0.02 
1123 1.4 14.4 3.8 0.02 
1124 1.5 15.0 4.1 0.02 
1125 1.3 17.9 3.8 0.02 

P(ppm) 

2.9 
2.1 
0.6 
0.3 
0.1 
3.4 
4.5 
4.4 

C. Fill soil material samples collected in 1983 from subsurface layers in fiU (4-20 inches). 
Each sample (WI-WS) is a composite often subsamples from each fill slope. 

Sample # SAR %OM(%N) %Ca %Mg %Na %K P(ppm) %CCEI 

WI 2.29 5.50 (.085) 8.98 2.58 0.30 .088 .028 16.7 
W2 0.06 12.22 (.266) 9.56 2.54 .082 .057 .035 16.5 
W3 1.19 19.90 (.299) 7.50 2.23 .144 .052 .110 15.1 
W4 0.06 10.98 (.254) 8.67 1.85 .072 .094 .055 16.5 
W5 0.03 9.37 (.154) 14.5 1.79 .048 .067 .063 18.9 

1 Percent calcium carbonate equivalent 
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Intet-Mountain labotatotieg, Inc. 

Client Project 10: Cottonwood Mine 

Date Received: 04/04/01 

Labld 

101506587 

101506588 

101S06589 

101506590 

101S06591 

101506592 

101506593 

'l01506594 

101506595 

101506596 

101506597 

101506598 

101506599 

101506600 

101506601 

1.1)1506602 

Sample Id ~olc 
~ 

CW8401 #S 

CW8501] 

CW8601 '* 6 
CW8701 

cwaa01~ 
CW8901 ~7 

CW9001 

CW9101} 

CW9201 ~8 

CW9301 

CW9401~ 
CW9501 #1 
CW9601 

I 
Depths 

(Inches) 

12 -18 

0-6 

6 - 12 

12 - 18 

0-6 

6 - 12 

12 - 18 

0-6 

6 - 12 

12 - 18 

0-6 

6 - 12 

12 - 18 

CW7001~ 0-6 

CW1101 # 1 i 6 - 12 

CW1201 12 - 18 

aT!oJ rr" I" Co 

pH 
S.u. 

7.4 

7 .8 

7.7 

7.7 

7.6 

7.5 

'12 

7.3 

7.3 

7.2 

('.2 

7.3 

7.4 

8.1 

7.6 

7.4 

Saturation 
% 

25.4 

24 . ~ 

25.:! 

25.4 

28.1 

27.7 

29.5 

29.11 

29.'1 

31.:! 

35.6 

40.:; 

37.6 

22.0 

27.2 

25.4 

Energy West Mining Co. 

EC 
mmhos/cm 

5.27 

0.99 

0.71 

0.68 

0.47 

0.58 

2.27 

0.94 

0.89 

2.54 

2.91 

3.46 

3.76 

1.16 

4.75 

6.99 

Huntington, UT 

Calcium 
meq/L 

21.7 

2.52 

2.04 

1.88 

2.44 

3.54 

23 .5 

4.49 

4.19 

20.9 

18.5 

18.9 

20.3 

4.37 

9.78 

20.9 

Magnesium 
. meq/i.. 

15.3 

2.61 

2.39 

2.27 

1.06 

1.34 

5.35 

2.64 

2.93 

11.2 

16.0' 

18.9 

21 .6 

1.69 

4.16 

8.14 

Sodium 
meq/L 

21 .2 

194 

1.59 

176 

106 

094 

1.23 

1.15 

135 

1.84 

4.06 

5.14 

5.97 

6.29 

29.6 

41 .3 

.J ~+e: 

SAR 

493 

1.21 

1.07 

1.22 

0.80 

0.60 

0.32 

0.61 

0.72 

0.46 

0.98 

118 

1.30 

3.62 

11.2 

10.9 

Rt.fcr 1- 0 clra.wil\':Js 

U\ ''''is o.ppencr,~ 
foY' ~Q.m p lc \oc,4..Hon _ 

Available 

Sodium 
ppm 

0.55 

1.18 

0.46 

0.43 

0.40 

0.36 

0.46 

0.46 

0.46 

0.36 

0.70 

0.79 

0.79 

0.95 

2.19 

2.46 

Exchangeable 

Sodium 
meqi100g 

0.01 

1.13 

0.42 

039 

0.37 

0.33 

0.42 

0.43 

0.42 

0.30 

0.56 

0.58 

0.57 

0.81 

1.38 

1.41 

tlbreviatlons for extradants: PE:: Saturated Paste Extrad, H205or- water soluble,AS-DTPA= Ammonium Bicalbonate-DTPA, AAO= Acid Ammonium Oxalate 

1633 Terra Avenue 
Sheridan, WY 82801 

Page 1 of 15 

Set#0101S06587 

Report Date: 05/17/01 

INCORPORATED 

JAN 242002 
DIV OF OIL GAS & MINING 

Jbreviations used in acid base accounting: T.5.= Total Sulfur, AB= Acid Base. ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neut. Pot.= Neutralization Potential 

iscellaneous Abbreviation = Sodium Adsorptic.n RatiO, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

w iewed By: - , • 



'nfet-Mountain l8botatoti~, IhC. 

Energy West Mining Co. 
Client Project 10: Cottonwood Mine Huntington, UT 

Date Received: 04/04/01 

<Coarse 113 15 

Labld Sample Id Holf. Depths Fragments Sand Silt Clay Texture Bar Bar *" (Inches) .. -···0;';· .. . %- % .% % % 

101S06587 CW8401 i*S 12 - 18 20.4 63.0 23.0 14.0 5ANDYLOAM 11.8 5.1 

101506588 C~5Dl1 0-6 16.4 60.0 26.0 140 SANDY LOAM 128 6.1 

101506589 CW8601 "" 6 6 - 12 18.5 62.0 25 .0 13.0 SANDY LOAM 138 7.0 

101506590 CW8701 12 - 18 19.2 63.0 24 .0 13.0 SANDY LOAM 137 6.6 

101S06591 CWOOD1~ 0-6 25.1 40.0 40.0 20.0 LOAM 15.5 7.7 

101S06592 CW8901 '" 7 6 - 12 15.4 46.0 36.0 18.0 LOAM 14.6 6.8 

101506593 CW9001 12 - 18 28.2 44.0 37.0 19.0 LOAM 14.6 6.9 

101S06594 ~IDl1 0-6 30.6 400 41 .0 19.0 LOAM 16.0 8.2 

101506595 CW9201 ~ 8 6 - 12 20.8 41.0 40.0 19.0 LOAM 16.1 B.O 

101S06596 CW9301 12 - 18 16.0 40.0 420 18.0 LOAM 16.5 8.3 

101506597 ~Dl1 0-6 28.4 38.0 38 .0 24.0 LOAM 16.4 11.3 

101S06598 CW9501 tl 9 6 - 12 24.9 35.0 37.0 28.0 CLAY LOAM 17.5 12.2 

"\01506599 CW9601 12 - 18 30.5 40.0 38.0 22.0 LOAM 17.1 11.3 

101506600 CW1001~ 0-6 
25.6 66.0 22.0 12.0 5ANDYLOAM 12.5 4.6 

101S06601 CW7101 "116-12 2.i3.7 63.0 25.0 12.0 5ANOYLOAM 13.4 4.7 

101S06602 CW7201 12 - 18 30.9 68.0 20.0 12.0 5ANOYLOAM 13.5 4.3 

C,W M,.t'\4. 

.bbreviatlons for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-OTPA;: Ammonium Bicarbonate-DTPA, AAO: Acid Ammonium Oxalate 

1633 Terra Avenue 
Sheridan, WY 82801 

Page 2 of 15 

Sel#0101S06587 

Report Date: 05/17101 

INCORPORATED 

JAN 242002 

DIV OF OIL GAS & MINING 

_ 0 .... , • .,., _ a~: r ... , S"""', _ Add Sa", ASP. Add .... __ PydI= Pyritio So""" Py"O,.. """~ So"", + 0"",.1c So"', Ha", PoI,- No"",""'ion Po"",Ual 
liscellaneous Abbreviations: SAR= Sodiu dsorption Ratio, CEC= Cation Exchange Capacity, E5P= Exchangeable Sodium Percentage 

cviewed By: -- - . . 



Intet-Mount=lin L8bot8totie~, Inc. 

Energy West Mining Co. 
Client Project 10: Cottonwood Mine Huntington, UT 

Date Received: 04/04/01 

Total T.S. Neutral. T.S. Nitrogen-

Labld Sample Id l'\r,\c Depths TOC 5ulfur AB Pot. ABP Boron Nitrate TKN 
it (Inches) . % 

.. 

tl1000t 1110001 1110001 ppm ppm % 

101506587 CW8401 *5 12 -18 1.2 <0.01 0.00 262 262 0.58 2.80 0.08 

101506588 CW850~1 0-6 2.7 0.02 062 328 328 0.92 3.74 0.11 

101S06589 CW8601 ~ ~ 6 -12 3.1 0.02 0.62 337 336 1.05 2.88 0.12 

101506590 CW8701 12 - 18 2.9 <0.01 0.00 335 335 1.10 3.62 0.12 

101506591 

~8°'1 
0-6 3.5 0.02 0.62 409 409 0.92 3.74 0.13 

101S06592 CW8901 ~ 7 6 - 12 1.6 0.02 0.62 418 418 0.82 0.74 0.09 

101506593 CW9001 12 - 18 1.3 <0.01 000 427 427 0.84 1.52 0.08 

101506594 cm'O'1 0-6 4.9 0.03 0.94 406 405 0.99 13.2 0.18 

101506595 CW9201 ~ e 6 - 12 5.7 0.03 0.94 393 392 0.89 7.62 0.17 

101S06596 CW9301 12 - 18 5.8 0.04 1.25 377 376 0.96 5.64 0.17 

101506597 ~,o,~ 0-6 1.3 0.02 0.62 271 271. 1.33 <0.02 0.08 

101506598 CW9501 ~ ~ 6 - 12 0.8 0.03 0.94 239 238 1.13 1.44 0.08 

U01506599 CW9601 12 - 18 0.6 0.03 0.94 255 254 1.31 0.02 0.08 

101506600 cmoo'} 0-6 2.0 <0.01 0.00 313 313 0.87 0.24 0.08 

101S06601 CW7101 1t 1 16
-

12 2.0 0.03 0.94 294 293 1.06 2.96 0.08 

101S06602 CW7201 12 -18 2.7 0.03 0.94 267 266 0.83 0.60 0.11 

c..~ Il'\.~ ... 

bbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-OTPA= Ammonium Bicarbonale-OTPA, MO= Acid Ammonium Oxalate 

5elenium 
ppm 

<0.02 

<0.02 

<002 

<002 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

1633 Terra Avenue 
Sheridan, WY 82801 

Page 3 of 15 

Set #0101S06587 

Report Date: 05/17/01 

INCORPORATED 

JAN 242002 
OIV OF OIL GAS & MINING 

bbreviations used in acid base accouff T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neut. Pot.= Neutralization Potential 

riscellaneous Abbreviations: SAR'" S iu Adsorption Ratio, CEC= Cation Exchange Capacity. ESP'" Exchangeable Sodium Percentage . 
eviewed By: 



'htet-UOQhtr.h. ubot'totlu, Ihe. 

Client Project ID: Cottonwood Mine 

Date Received: 04/04/01 

LI.Ib Id 

101S06603 

101S06604 

101S06605 

101S06608 

101S08607 

t01S06608 

101508609 

101S06610 

01S06611 

01S06612 

01506613 

Sample lei "a\e Depth ... __ ~~ 
.. ,'lIChee) I.U. 

c~ ..... 
CW73011 ,0-6 7.4 

CW7401 ~2 ~ 6-12 7.4 

CW7501 12· 18 7.5 

CW76011 Q. 6 7.3 

CW7701 \f3 6-12 7.4 

CW7801 12· 11 7.2 

CW19011 0-6 

CweOO1 " 'to 6 - 12 

CWB101 12· 18 

CW82011 *51.0
•

6 

CW8lo1 6·12 

~ 
9.-
2: 
~ 
~ 

~ -a. ' :::s 

Z 
~ g 

~ 
- 0 

",lJ aD 

~ 
tii 

~ m __ 0 

7.9 

7.5 

7.3 

7.4 

7.3 

Saturation --. %-_ .. 

26.6 

26.1 

24.9 

30.0 

33.5 

33.0 

20.1 

23.0 

23.7 

25.7 

25.3 

Energy We.t Mining Co. 
Huntington, UT 

EC Calcium Magnesium Sodium 
mmt\oslcm ·n;.qll ... meqlL. meqlL 

2.17 7.37 4.22 676 

2.55 14.0 8.40 5.08 

1.30 4.84 3.53 3.62 

3.28 22.8 20.1 2.13 

3.33 21.2 21.8 2.50 

3.54 21.3 24.6 2.78 

3.16 2.25 1.53 225 

6.97 5.50 3.54 49.5 

9.55 9.28 5.80 67.5 

2.22 4.44 2.91 10.0 . 
2.66 6.48 4.99 11.4 

Available 
SAR Sodium 

ppm 

2.81 0.70 

1.52 D.61 

t.77 0.52 

0.46 0.41 

0.504 0.60 

0.58 0.54 

16.4 2.24 

23.3 3.13 

24.6 3.86 

5.24 0.96 

4.78 1.04 

Exchangeable 
Sodium 

meq/100g 

0.52 

0.'18 

0.43 

035 

0.52 

0.45 

1.79 

1.99 

2.26 

0.70 

0.75 

1633 Terra Avenue 
Sheridan, W'f 828D1 

Page 4 of 15 

Set #0101806587 

Report Date: 05117101 

~NCORPORATED 

JAN 2 ~ 2002 
OIV OF OIL GAS & MINING 

bnwfatlons tar exarac:d9s: P£- S.::1InIad Pnte EJdrI!ct. H20Sof;= waIIIr eolUble,AB-OTPA- Anvnonbn BIc8dIonIite-DTPA, MO= Acid Ammonium Odlata 
S.= ToIII Sutrur, ASs AcId sase, ABP= AcId Sue PoIenllaf, Pyr$= P,rIIc Sulfur, Pyr+Org= PyI1Uc Sulfur + Ora-. Sulfur, Neul Pot- Neulnlllzatlon Potential 

lDelaneoUS Abbrevildlons: BAR- Sod:ticnptlon Rallo, CEC" C~iOn Exchange C_paclly, ESp.. Exchengullb Sodium Percentage 

IfIewed By. ) ........... . 



fntat.UDunhtln UbDtIltDtlel, Ihe. 

Client Project 10: Cottonwood Mine 

Date Received: 04/04/01 

Energy West Mining Co. 
Hundngton. UT 

eo. .... 
Labld Sampl9 1d ~\c Depths ~~~n~ Sand Silt Clay 

it fl~) % % % -%. 
Texture 

10'S08603 

101506604 

101S06605 

101506608 

101506607 

101508608 

t01506609 

101S06610 

101506611 

·01506612 

01506613 

CW730t1c"'tW M't~ -6 
CW7401 -11 6-12 

CW7501 12 - 18 

0-6 

CW77Q1 .~ ~1 6-12 

CW7801 12 -18 

~:1 
0-6 

cwaOOt ~ "" 6 -12 

CwalDI 12·18 

CW820~ -tA= 5 1 0 - 6 

C~~ J _ .ftP~-12 
c' 2! o ~ (') 
<3 ~ 0 _. :0 
- _ -0 

~ 
po 

~ 
2. 
ca 

00 0 
~ :0 
~ ~ 
Gi m 

o 

29.1 66.0 24.0 10.0 SANDY LOAM 

34.4 62.0 25_0 13.0 SANDY lOAM 

25.6 60.0 26.0 14.0 SANDY LOAM 

27.3 30.0 56.0 14.0 SilT LOAM 

25.6 24.0 56.0 20.0 51LTlOAM 

23.8 22.0 56.0 22.0 SILT LOAM 

25.2 58.0 28.0 14.0 SAHDYLOAM 

9.4 59.0 31.0 10.0 SANDVlOAM 

28.7 60.0 26.0 14.0 SANDY LOAM 

29.5 56.0 28.0 16.0 SANDY LOAM 

17.0 59.0 25.0 16.0 SANDY LOAM 

1/3 

Bar 
% 

15.3 

15.0 

13.8 

17.3 

18.7 

18.7 

11.5 

12.0 

12.0 

13.1 

12.8 

IS 
Bar 
% 

4.4 

4.3 

3.9 

4.8 

6.6 

6.6 

5.3 

4.7 

4.9 

5.6 

5.2 

1633 Ten Avenue 
Sheridan, WY 82801 

Page50f 15 

Set#0101S06587 

Report Dale: 05117101 

INCORPORATED 

JAN 2420-32 
ON OF OIL GAS tl MINING 

InvlIIfonI rot aIr8CIanII: PE- SIIknted ...... EJdNcI. H2OSaI- WIler .0IUbIII,AB-DTPA- Ammonium BIr::I!IIIonIIeA, AAO=a AcId AmmonIum Oxal •• --.. -.... ~ ...... --- ...... --.--............ ..,...,... ........... --.-- ..... ---
teekneDul AbbrevIlIIIons: SARa Socf... orpIIOn R!!Iio. CEe: Calion Exdlange C8pIICity. ESp.. Exdlt~ngenbl. Sodium Percentage 

~B~ ______________ ~ __________ _ 



Intet-lAounh .... LOotqtotfl!l, InC!. 

Cll'!nt Project 10: Cottonwood Mine 

Data Received: 04/04/01 

ubld Smaple Id t4.!)f. Depth. _. _ !,OC 
~ (Inch", 

101S06603 

101S06604 

101806805 

101806606 

101S06601 

1015066011 

101506609 

101S06610 

101$06811 

101806612 

01506613 

CW730~C.,.w M~ _ 8 

CW7401 ~ '2 l6 -12 

CW7S01 12 -18 

0-6 

CW1701 *3 ~.~ 
6 -12 

CW1801 12 -18 

0-6 

CVII8001 ... 4 ~W1 
6·12 

CW8101 

CW8201), 

CW8301S 

~ 
9.
Q 
? 

i 
~ 

~. 
;!. 
::J 

12 -18 

1 0-6 

~5 6-12 
, .. -;;,;r 

Z 
$ g 
?C ::0 

-0 

- 0 00 :D 
~ ~ g t1'\ 
~ 0 

2.2 

1.5 

1.7 

2.9 

2.4 

2.0 

2.2 

1.5 

1.4 

1.6 

1.4 

Tote! 
Sulfur 
"%" 

0.02 

0.02 

<0.01 

0.12 

0.10 

0.11 

0.03 

0.03 

0.02 

0.01 

<0.01 

Energy West Mining Ce. 
Huntington. UT 

T.S. Neutral. T.S. Nitrogen-
AB Pol. ABP Boron Nitrate TKN 

tl100m 1l1000t U100m - %. ppm ppm 

0.62 365 364 0.46 3.14 0.10 

0.62 351 351 0.47 0.44 0.07 

0.00 350 350 041 1.30 0.07 

3.75 206 202 064 3.56 0.11 

3.12 206 203 0.68 5.08 0.09 

344 208 205 064 6.08 0.11 

0.94 315 314 0.60 1.16 0.09 

0.94 297 297 052 1.64 0.18 

0.62 303 303 0.44 0.54 0.08 

0.31 306 305 0.59 1.22 0.08 

0.00 318 318 0.52 1.22 0.07 

tnvbtIonl for oxtnIc:t&: PE- SIdUnIIed P .... Extrad. H20S0i= water aoluble.AB-DTPA- Amman"'" ~.~, Mo- AcId Ammonium CU •• 

Selenium 
ppm 

<002 

<002 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

1833 Terra Avenue 
Sheridan, WY 82801 

Page6cf15 

Set #0101806587 

RepcJ1 Date: 05117101 

'NCORPORATED 

JAN 21! 2002 
iJIV OF OIL GAS & MINING 

_ ...... __ ~;;;:: ...... ---..----...... -s-.,."...,...-s-.-............... ---
sc:elLlneoul Abbrevf!11llans: SAR- m Ratio, CEC> ClIlon Exchange Capacity. ESP. El!:challSMtJIe SodIum Pen:a\tage 
'VIewed~: _____________ _ 



'nflt-UOQntalh bbotllfotlu, Inf. 

Client Project 10: Cottonwood Mine 

Date Received: 04/04/01 

Labld Sample Id t\.:I\r. 
iI 

Depthm. _._. ~~ 
(Inches, s.u. 

101508596 CW9301J'i 'I 12 -1S 7.2 
101S06596D CW930t CTW 'II\o1l\C42 - 18 7.2 

101S06612 CW82011 ~ 5 0-6 7.4 
101S06612D CW8201 C.TU~ - S 7.4 

. - - -- --- ----- ---'- ..... -

z 
~ -~ 

Z ('',; 

~ (') 
'-- .. ' 0 » 0 So !: 0 

.." 

0 Z ::;J 0 Xl r= '0 := 
-' -0 

1"--..) 

0 
Q 

-'~ 0 G> co 
l> 

:':1 m jJ 
(J) 

~ ... ....., 
~ 

12<> ~ Y 
SO!<' <::) 

~ 
s: ~ ~ 

~ u; 
~ 

~ T" 
2. z C' 
:::J 

(j) 

fa 

Energy West Mining Co. 
Huntington, UT 

Available Exchangeable 
Saturation EC Calcium Magnesium Sodium SAR Sodium Sodium -_. ;C .. -. 

mmhOstcm 'iMqil' -milqll meqll ppm meq/l00g 

31.2 2.54 20.9 11.2 1.84 0.46 0.36 0.30 
31 .• 2.52 206 11.5 1 81 0.45 0.43 0.37 

25.7 2.22 4.44 2.91 100 5.24 0.96 0.70 
25.9 2.11 4.27 2.89 9.80 5.18 0.94 0.69 

1IInMIdIoI. for exII1IdInII: PE- Saturated P .... ElIbcI. H2OSoI= waIM soJuble,AB-DTPAc AmrnonUn BlG!:rbanIlla-DTPA. MO= AcId AmmDnium Oula. 

1633 Terra Avenue 
Sheridan, WY 82801 

Page t3 of15 

SeI#0101506587 

Report Date: 05117101 

Jlnvlatlonl used In Kid bue aa:Dun~ T.S.- TobII Sulfur, ABc Add BI .. , ABP=: Add Bas. Patenllal. PyrS= PyritIc SUlfur, Pyr+OI1I'" PyritIc Sulfur + Organic Sulfur, Neut. Pot.- Neutrallzallon PDtenlial 

ICeAlneou~ Abbreviations: SAR= ~ ~n Ratio, CEe= Calion Exchange Ctp.city, ESP- ExdIlilnge.bIe Sodium Percentage 

IVIewed By. __ _ I 



Infst-Uouhteln labotltotlQl, Inc. 

Client Project 10: Cottonwood Mine 

Date Received: 04104/01 

Coarse 

labld Semple Id lWL DepthS. _ f!B@"'!I~!! 
(Inches) % 

101S06596 CW93O~1. 9 12-18 16.0 
101S065960 CW93Dl c::n,.) ~IL. 12 - 18 0.0 

101506612 CW82011 tl 6 0-6 29.5 
101S066120 CWB201 CIooJ 'Ifto1l\40 - 6 0.0 

--
~ 2 ~ ~ ,..,. 

1,.. 

3: (') 
0 '- 0 S- O 
.." » 

~. Q :% :J 
Q ;..c 

:JJ t·~· '" 

iJ 

,-
"-.". '., G') 
... e- ' .... G> ex ~ fn .... ,.,. ~. , 

~ !J -.... ,...., 
~ 

R<' ~~ r. s;!O a ~ if:::-. -, 
~ tJi m ~ m 

0 
...... '\ 2. z 

:::s Q 

fC 

Energy West Mining Co. 
Huntington, UT 

Sand SUI Clay Texture 
-;r.' %. _'%' 

40.0 42.0 18.0 LOAM 
410 41.0 18.0 LOAM 

56.0 28.0 16.0 SANOY LOAM 
56.0 28.0 18.0 SANDY LOAM 

113 
Bar 
0,(, 

16.5 
16.8 

13.1 
13.1 

15 
Bar 
% 
8.3 
8.3 

5.6 
5.6 

1633 TelTa Avenue 
Sheridan, WY 82801 

Page 14 of 15 

Set #0101 S06587 

Report Date: 05117101 

bnr.ItlIIona far eldrKl8nts: PE- SaIInbtd Par. Exbad. H20SoI= watl!r aoluble,A8-0TPA- AmmonIum 8arbc1n&te-OlPA. AAD-Add AmmonIum Oxalt!lte 
bnMalkms used In IlIdd b ... ICCOU?, T.S.- Toeal Sulfur. AB= AcId Base. ASP- AcId aa .. PotenIIIII. PyrS- PyritIc Sulfur, Pyr+Org= PyrIIc Sulfur + Qrg~nlc Sulfur, Haul. Pol.- Neutralization Potential 

IC'!lI.neoue Abbreviallonl: SAR- S · Adsorption Ratio, cec= Cation Exchange Capacity, ESP. Exchlnce~1e Sodium Percentl!ge 
J 

"I .. .,.,. Dw. •• 



r_Mountain bbotlltotiu, Ine. 

CHent project 10: Cottonwood Mine 

Date Received: 04104/01 

Labld Sampleld ~o\~ Depth. 
(Inch.) 

. 101S06596-CW9301~ ... ~ 12 -18 
:*'0'S065980 CW9301 ~1\'\""412 - 18 

101S06812 CW820~1 ~ 5 0-8 
t01 S086120 C1NB201 e.'(\oJ 1I\o~O - G 

0 - ~ ,G.. =< 0 
~ 

0 '-- g, ). ... -. 
~ 

"T1 ....... 
Q 0 -,.. 

:"Q .; .. 
r 

r-..:> ".~ G'> ....... Ci> ):> • . !'t" ... ~ ~. 

~ OCI Ul 
"""-" 7.l 

'" R" i!;;.:- 1_-: S20 C) ~ 
\~ 

~ ~ 
~ ... ~. .-. , 

~ -«'''1 2. z ...., 
~ '"l ·.~I 

rQ 

Energy West Mining Co. 
Huntington, UT 

Tolal r.s. Neutral. T.S. 
TOC Sulfur AB Pot. ABP 

% 1110001 tl1000t 111m 
5.8 0.04 1.25 377 378 
5.8 0.05 1.55 376 374 

1.6 0.01 0.31 306 305 
1.5 0.03 0.94 304 303 

Z 
(') 
0 
::0 
"'0 
'J 'n 
.~ 

~ m 
a 

Nitrogen-
Boron Nitrate 
ppm ppm 

0.96 5.64 
1.20 5.50 

059 1.22 
0.61 1.40 

TKN Selenium 
% ppm 

0.17 <0.02 
0.17 <0.02 

0.08 <0.02 
0.09 <0.02 

1633 Ten Avenue 
Sheridan, WY 82801 

Page 150f15 

Set 10101506587 

Report Date: 05117101 

IbnMaI\DnI for exIrIdants: PEa Saturated Pub ExIrad. H20ScF water 8OIuble,AB-DTPA= Ammonium ~1tJan!de-DTPA, AAO= Acid Ammonium Oxalate 
lbIeVIatIons used tn acid base~1ng: T.S.= Total Sutrur, ABa Acid Ba., ABf'c Acid 8ift. Patenllal, PyrS- PyrUic Sulfur, PyrtOrg~ Pyritic Sulfur + Organic Sulfur, Neu'- Pat.- Neutralization Potential 

scelaneous Abbreviations: = Sodium Adsorption RaUo. CEC" cation Exchange capacity. ESP= Exchangeable Sodium Percentage 
. . _ .1 . 



I 
I 

I 

". 

' .. ~ . 

" '.. ' 

. ,,-

1-'-:.'1 
I I 
I I 
I I 
I I 

.. ,: 

... 
,,' 

" ~ .. ' 

.... :- '. ~ :. : -. 

-< .-" 

/ 

.~ ..... 

/ 

---... ~.~~'':'>.~ ",:,'/,-

;, . 
i ' .. ' 

:': 

\ ' . 
\ ... ,'! .; . ~ : - ~: .- : 

. ... : . 

. /' " . ,- -, -
' J 

/ .. .' 

" ... - -.:..--- . 

.-.. ... 

.... . 

... .. 

-"" 

'. 

. ..... 

· · ·· \~{~J,::;~_i_' ..... ..•. -.. 

.• :'::. ... 
;. y . 

.. ~ .. .. 

.(' -.:: ;" , \.J'< .. 1 

, 1< ' , 
I I ' ~ , ! .. I '< ', ,." 

.' r I .' ',:\., 
J ,I I ,' ,'\. ': :1 )r-

I.' / .' l; I 

" 1 A' I I 
.. . / ,·r I , I I· 

h ,' -" . ' ... ~ . l ~~ __ .J.: 
~~. )('>'..~.:" . ":r-~-T,r 

.\. .\ :,' ,\> ":~ " ' ] .i
l 

I. \. \ I. ... 1 .1.. ... 1"' 1 
'. I. I. J I. .-' I L-' __ .-I I 

\. \ .... ,.:... .....:: .... "'\ ... \ I .c--~-, ~ . ' 
I. ' ~~ .1 I. / .( I 1 ' 1 
I. .\ . I.'. 1 -I .. ·.. / 1 I 

, I.. I. I ," . I I I :i 
.. I. I. .. \ I .' --1) .. . ' - . 1 . I 

\ , \ ......... :,..-....J . ... _ ....... _ ~ ' L ___ ...J ,.' , 

I · .,.... ..-~ I'"--~'" ""'---l' j 
" 1. •.. ,- - : \ . I '" L ' I' I 

• __ I. \ .' . ' \ \ .' . ( I I ""_, < . I. \. ' , • " \' \ I I I I 
I \. .' : . ' I I I I 

i j '. '. I. . \ ... } "---' L ___ ...1 L_ 
I : " ", ~- : -, ,---, r- --' r-==-=,-----------------------I:' " I. r-- I I. I I I I I r-----; 1-----; r- ----, r--_ ---
i I.' I. I. I. \ I I I I I I I I I : I ------
'I . ) I. I. I. I I I I I I II I I : I I -., 

; 1 __________ - __ ~/ I. ) I. I L I I I I I I I L / r-
. I f r--, r--, r--, / " \./ -- '--~ --~ L ____ ..J L ____ -' 1.. ____ -' L ____ .J _______ ..J L_ 

I. I I I I I I I ( I. ---' ,------, ,- ---'1 r- - ---, ,-----, 
I '1 I I I / I.,...~ I. ! I ' / / I I I I. I. I. I. I I I I I I I 

; .. I \ I I / I I. I. I. I. I I I I I I I 
L __ :... ___ .:"' __ . J L I I I I I I. \ I. \ I I I I I I . _ __.-I L_...J L_..J L ___ -' .... __ _ _ ~ '- __ _ .-I L ____ ..J L ___ J L ___ J 

J~'~!I::~!l ;;~ OF 
,-'~ &"~ to, t,! n Ml"~ ~Nr..:; 

,; 

-'-. 

INC'()H·POM~i·,~~:; 
./ 

"- ~. -' 

".-

'- '- ..... 

r ----l 
: I 
I I L ____ ..l 

r--------, r-
I I I 
I I I 
I I I L _ _ _____ J L_ 

f\ "~ -I .r---'-, r---, r----' ,---, r----' , ---I 
: "~'" I. I I \ : : I L~~-.J I : : 

I ;', ,. / : \ : : i r--'I I I I I 

r-----, 
I / 
I I 
I J 

(---, 
I I 
I I 
I I 
L ___ _ J 

r----l 
I I 
I I 
I I 
L 

r--.., 
I I 
I I 
I I 
I I L ____ .J 

CAD ALE NNJ£/~ / ; CWPl..OT 

ENERGY WEST 
MINING COMPANY 

HUNl1f' ;roN, urNi 8·4:'28 

COTTONWOOD MINE 
2001 SOIL SAMPLE L OCATIONS 

DRAM! 8'f: P,X,B , ,',' X,J.L, 

1 "~200 ' RAWl 

AUGUST 8. 2001 SHEET J.... OF J.... REV, _ 



 
PacifiCorp – Interwest Mining Company 

 

2017 

Appendix B 
Highwall Elimination – Photo Essay 

Cottonwood/Wilberg Mine Reclamation Plan 
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Note:   This Highwall Survey and Elimination Plan was 

conducted and written in 1999.  Various portals of the 

Cottonwood/Wilberg Mine have had final reclamation 

conducted on them.  These reclaimed portals have been noted 

in the text below.
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Highwall Elimination 

 
The following is a list of portal breakouts at the Cottonwood/Wilberg Mine that qualify as 

highwalls according to the Division of Oil Gas and Mining definition.  

 

A. Wilberg Mine Fan - located on access road to Deer Creek 9th East portals         

Portal broke out prior to 1974. Backfilled 2015. 

B.  Wilberg Fan Portal - broke out in 1978-79 and now sealed and fan removed. 

Backfilled 2015. 

C.  Belt Portal in Wilberg - Backfilled 2015.  

D  Intake Portal Wilberg - Backfilled 2015. 

E.  Underground Offices - Backfilled 2015. 

F.  Old Portals - shop area -  

G.  Old Portals - behind water tank area  

H.  Portals for Wilberg before fire - Now sealed, North East of waterfall area – 

Sealed 1985. 

I.  Mine Access Tunnel to Cottonwood Mine Portals - Adjacent to waterfall - 

Backfilled 2015. 

J.  Cottonwood Intake Portals - Pad area for storage and access. Backfilled 2015. 

K.  Cottonwood Fan Access Tunnel - Backfilled 2015. 

L.  Cottonwood Fan Portal – Final Reclamation 2015. 

M.  Cottonwood Belt Portal – Final Reclamation 2015 

N.  Cottonwood Canyon Portal - new openings for use to Trail Mtn. Mine 

 Diesel roadway. Final reclamation 2014. 

O. Cottonwood Canyon Fan Portal Area. Belt Portal from Trail to Cottonwood,               

Tube Conveyor.  Final reclamation 2014 

P.  Cottonwood Canyon Portal Faceoff - Reclaimed in 1998. Phase III Bond 

Release 2010. 

Q.  Miller Canyon Breakouts – Reclaimed 1999. Phase III Bond Release 2010. 

R.  Channel Canyon Breakouts – Reclaimed in 1997 (final bond release June, 

1998) 

 

As indicated on Drawing KS-1658D, portals A, C, D, E, F, G, and H are Pre-1978 time 

frame, B, I, J, K, L, M, N, and O are Post-1978, P-R have no associated highwalls. 

Drawings KS-1658D and KS-1659D show the locations of the highwall survey area. 

These drawings are included at the end of this appendix. 

 

Highwall elimination is presented in two parts, those portals which were constructed prior 

to 1978 (pre-SMCRA), and those constructed after 1978 (post-SMCRA). 

 

Pre-SMCRA 

 

Sealing of portals A, C, D, E, F, and G will be conducted as outlined in Figure 5-1 

of Volume 2 Part 4, Reclamation Plan. Portals H, have three intake portals which 

accessed the old Wilberg mine, were sealed in 1985 using a cement plug. 



 

 

2 

 

After surface structures are removed, backfilling and grading will be 

accomplished using existing berm material, crushed concrete structures, subsoil, 

and/or other available material to cover the portal and highwall area. These pre-

SMCRA highwalls will be covered to a depth sufficient to maintain slope stability 

at a maximum slope of 1½:1 in confined areas. Confined areas are determined by 

the outslope near the highwall. If outslope is steep, the fill slope is restricted to 

that of the outslope. These areas will be compacted to the extent practical to 

minimize soil settling or shrinkage. In unconfined areas, such as portal H, fill 

slopes will be maintained at 2:1. A 20% shrinkage factor will be added to the fill 

depth at the highwall (i.e. if the highwall is 10ft to the top of the coal seam, then 

fill will be placed 2ft above coal seam). The highwalls will be backfilled and 

graded simultaneously with the final reclamation operations at the Cottonwood 

Mine. The photo essay in the following section displays the extent of fill of the 

above mentioned portals that will be typically used. Portals H are partially 

backfilled and will be blended into the surface contour during final reclamation 

operations. Refer to Plates 4B and 4C for final reclamation contouring. 

 

Post-SMCRA 

 

Sealing of portals B, I, J, K, L, M, N, and O will be conducted as outlined in 

Figure 5-1 of Volume 2, Part 4, Reclamation Plan. Portal B, the Wilberg Fan 

Portal, was previously seal in 1985 using a cement plug. 

 

After surface structures are removed, backfilling and grading will be 

accomplished using stored fill material, crushed concrete structures, existing 

berms, and/or other available material to cover the portals and highwall area to as 

close to original contour as possible.  Portals, such as Portal B and L, will be 

reclaimed to blend in with the sandstone outcrop ledges and steep slopes of the 

canyon.  



B-1

A - Wilberg Mine Fan - Broke out prior to 1973 - located on access road to Deer Creek 9th                                  

East portals - Pre-SMCRA.

• Grids demonstrate the extent of fill 

material on highwall.

• Slope will be backfilled at 

approximately 1½:1and compacted to 

the extent practical to minimize soil 

shrinkage.

• Backfilling material will utilize the 

existing berm and other material cast 

down slope.

• Fan structure will be dismantled prior to 

backfilling and grading.

• Area to be backfilled is approximately 

equal to 15 ft. high by 30 ft wide.



B-2

B -Wilberg Fan Portal -- Broke out in 1978 or 1979. After mine fire in 1985 the portal was 

sealed with a cement plug – Post-SMCRA.

• Grids demonstrate the extent of fill 

material on highwall.

• Slope will be backfilled at 

approximately 2:1.

• Backfilling material will utilize broken 

up concrete structures, berm, fan pad 

area, and other material cast down 

slope.

• Area to be backfilled is approximately 

equal to 15 ft. high by 30 ft wide.



B-3

C - Belt Portal in Wilberg- Broke out prior to 1973 - Pre-SMCRA.

• Grids demonstrate the extent of fill 

material on highwall.

• Slope will be backfilled at 

approximately 1½:1and compacted 

to the extent practical to minimize 

soil shrinkage. 

• Backfilling material will utilize the 

existing fill material within the 

disturbed area, broken up concrete 

structures, and other available 

material.

• Shotcrete will be removed from all 

cut areas.

• Existing belt structure will be 

dismantled before backfilling and 

grading.

• Area to be backfilled is 

approximately equal to 15 ft. high by 

40 ft wide.



B-4

D - Intake Portal Wilberg- Broke out prior to 1973 - Pre-SMCRA.

• Grids demonstrate the extent of fill 

material on highwall.

• Slope will be backfilled at approximately 

1½:1and compacted to the extent practical 

to minimize soil shrinkage.

• Backfilling material will utilize the 

existing fill material within the disturbed 

area, broken up concrete structures (Rhino 

Run), and other available material.

• Shotcrete will be removed from all cut 

areas.

• Existing structures will be dismantled 

before backfilling and grading.

• Area to be backfilled is approximately 

equal to 15 ft. high by 40 ft wide.



B-5

E - Underground Offices- Broke out prior to 1973 - Pre-SMCRA.

F - Old Portals - Diesel maintenane shop - area broke out prior to 1973 - Pre-SMCRA.

• Grids demonstrate the extent of fill 

material on highwall.

• Slope will be backfilled at 

approximately 1½:1and compacted to 

the extent practical to minimize soil 

shrinkage.

• Backfilling material will utilize the 

existing fill material within the disturbed 

area, broken up concrete structures 

(Rhino Run), and other available 

material.

• Shotcrete will be removed from all cut 

areas.

• Existing structures will be dismantled 

before backfilling and grading.

• Areas to be backfilled at each of the five 

portals are approximately equal to 15 ft. 

high by 30 ft wide.



B-6

G - Old Portals - located behind water tank area. - portal constructed prior to 1973 - Pre-

SMCRA.

• Grids demonstrate the extent of fill 

material on highwall.

• Slope will be backfilled at 

approximately 1½:1and compacted to 

the extent practical to minimize soil 

shrinkage.

• Backfilling material will utilize the 

existing fill within the disturbed area, 

broken up concrete structures (building), 

and other available material.

• Shotcrete will be removed from all cut 

areas.

• Existing structures will be dismantled 

before backfilling and grading 

operations.

• Water diversion piping will be removed 

before backfilling and grading 

operations.

• Area to be backfilled is approximately 

equal to 15 ft. high by 30 ft wide.



B-7

H - Portals for Wilberg before fire - Broke out in May of 1977 and sealed in 1985, located 

north east of waterfall area.- Pre-SMCRA.

• Grids demonstrate the extent of fill 

material on highwall.

• Slope will be backfilled at 

approximately 2:1 or to a slope that 

visually and structurally enhances the 

drainage.

• Backfilling material will utilize the 

existing fill material of the pad.

• Shotcrete will be removed from the 

rock cliff faces.

• Existing structures will be dismantled 

before backfilling and grading 

operations.

• Area to be backfilled incorporates two 

portals 15 ft. high by 30 ft. wide.

Portal H

Facility Pad

Grimes Wash

Drainage



B-8

I - Mine Access Tunnel to Cottonwood Mine Portals - Constructed in 1982 to access rock 

dust pad – not considered a highwall according to R645-Utah Coal Rules – located 

adjacent to waterfall.

• This portal is not an access to 

underground coal mining activities.

• Grids demonstrate the extent of fill 

material.

• Slope will be backfilled at 

approximately 2:1.

• Backfilling material will utilize the 

existing fill within the disturbed area, 

broken up concrete structures, and other 

available material.

• Shotcrete will be removed from all cut 

areas.

• Waterlines will be dismantled before 

backfilling and grading operations.



B-9

J - Cottonwood Intake Portals – Constructed in 1982 and 1985 - pad area used for storage 

and portal access. – Post-SMCRA.

K - Cottonwood Fan Access Tunnel – constructed in 1982 to access Cottonwood fan pad -

not considered a highwall according to R645-Utah Coal Rules.

• Portal K is not an access to underground 

coal mining activities.

• Grids demonstrate the extent of fill 

material.

• Slope will be backfilled at approximately 

2:1and/or blended with the natural rock 

outcrop and canyon slopes.

• Backfilling material will utilize the 

existing fill within the disturbed area, 

broken up concrete structures, and other 

available material.

• Buildings and surface structures will be 

dismantled and demolished prior to 

backfilling and grading activities.



B-10

L - Cottonwood Fan Portal – constructed in 1984 for the ventilation of the Cottonwood 

Mine – Post-SCRA.

• Grids demonstrate the extent of fill 

material on highwall.

• Slope will be backfilled at 

approximately 2:1 and/or blend in with 

the rock outcrop.

• Backfilling material will utilize the 

existing fill within the disturbed area, 

broken up concrete structures (building), 

and other available material.

• Shotcrete will be removed from all cut 

areas.

• Existing structures, fan housing and 

building,  will be dismantled before 

backfilling and grading operations.

• Area to be backfilled is approximately 

equal to 40  ft. high by 120 ft wide.



B-11

M - Cottonwood Belt Portal – Constructed in 1984 – located further to south of fan portal –

Post-SMCRA.

• Grids demonstrate the extent of fill 

material on highwall.

• Slope will be backfilled at approximately 

2:1 while also blending in to the 

surrounding rock outcrops and slopes.

• Concrete portal casing will be broken up 

and used for fill material.

• Belt structurewill be dismantled prior to 

backfilling and grading.

• This portal is located on a steep remote 

point. Access is very limited. Safety must 

also be considered when determining fill 

material quantity. The portal will be filled 

to the extent possible.

• Area to be backfilled is approximately 

equal to 20 ft. high by 40 ft wide.



B-12

N - Cottonwood Canyon Portal – Constructed in 1995 to access the Trail Mtn. Mine in 

Cottonwood Canyon – Post-SMCRA.

• Grids demonstrate the extent of fill 

material on highwall

• Highwall is filled to match the contour 

of the existing slope.

• Portal structures will be removed prior 

to backfilling and grading.

• Area to be backfilled is approximately 

equal to 25 ft. high by 40 ft wide.



B-13

O - Cottonwood Canyon Fan Portal Area – Constructed in 1995 as a belt portal from Trail 

Mtn Mine to Cottonwood tipple facility – Post-SMCRA.

• Grids demonstrate the extent of fill 

material on highwall

• Highwall is filled to match the contour 

of the existing slope.

• Portal casing will be broken up and used 

as fill material.

• Belt structure will be dismantled prior to 

backfilling and grading activities.

• Area to be backfilled is approximately 

equal to 25 ft. high by 40 ft wide.
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 C-2: RB&G Engineering – Slope Stability Analysis of the 

Des Bee Dove Mine, 2001 
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RB&G Engineering - Geotechnical Invesigation 

and Stability Analyses – Wilberg Mine, 2016 
 

Cottonwood/Wilberg Mine Reclamation Plan 
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May 19,2016 

PacifiCorp 
Attn: Dennis Oakley 
P.O. Box 310 
Huntington, UT 84528 

Re: Wilberg Mine 
Geotechnical Investigation and Stability Analyses 

Dear Mr. Oakley: 

RB&G 
ENGINEERING, INC. 

A Geotechnical Investigation and Slope Stability Analyses have been completed for the reclamation 

of the Wilberg Mine located in Emery County, Utah. The results ofthis study are summarized in the 

report transmitted herewith. 

We appreciate the opportunity of providing this service for you. If there are any questions relating to 

the information contained herein, please call. 

Sincerely, 

RB&G ENGINEERING, INC. REVIEWED BY: 

g~#!~~ 
Brandon D. Horrocks, P.E. 'I~ 

bep/jal 

1435 WEST 820 NORTH, PROVO, UTAH 84601-1343 

PROVO 801-374-5771 SALT LAKE CITY 801-521-5771 FAX 801-374-5773 
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GEOTECHNICAL INVESTIGATION AND 
STABILITY ANALYSES 

  
 

WILBERG MINE 

EMERY COUNTY, UTAH 
 

 

1 INTRODUCTION 
 
This report outlines the results of slope stability analyses and a limited geotechnical investigation 
performed for the reclamation of the Wilberg Mine, located in Emery County, Utah. The 
analyses were completed at the request of PacifiCorp to assist in the design of the mine 
reclamation.  
 
The purpose of this study was to evaluate the stability of the cut and fill slopes which are planned 
to be created during the mine reclamation work. The study does not address the stability of the 
native slopes in the area. 
 
The information contained in the report is discussed under the following headings: Existing Site 
Conditions, Field Investigation Procedures, Subsurface Soil and Water Conditions, Slope 
Stability Analyses and Design Recommendations. 

2 EXISTING SITE CONDITIONS 
 
The study area is shown on the Vicinity Map included as Figure 1. The mine was developed near 
the location of a fork in the canyon. The mining activity occurred in the main canyon as well as 
within the two forks in the vicinity of the confluence.  
 
The mine spoils appear to have been placed within the study area in a manner that created 
terraced fills. The fills have relatively flat tops and steep slopes. The steep fill slopes are 
generally oriented perpendicular to the canyon walls. PacifiCorp is in process of reclaiming the 
area. The structures which were constructed when the mine was in operation have been 
demolished. Rubble concrete from the demolished structures has been stockpiled at the site.
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3 FIELD INVESTIGATION PROCEDURES 
 
The field investigations were performed by excavating test pits within the existing fill materials. 
The test pits were excavated using a CAT 320C trackhoe, which was provided by Nielson 
Construction. The purpose of the test pits was to obtain general information regarding the 
properties of the fill materials. In most cases, the test pits did not extend into underlying native 
deposits, which were beyond the maximum excavation depth of the equipment used. Bulk 
samples of the fill materials were obtained during the field investigations. During excavation, the 
test pits were logged by a geotechnical engineer. The test pit logs are presented in the appendix. 
 
Each sample obtained in the field was classified in the laboratory according to the Unified Soil 
Classification System. The symbol designating the soil type according to this system is presented 
on the boring logs. A description of the Unified Soil Classification System (USCS) is presented 
in the appendix, and the meaning of the various symbols, shown on the logs, can be obtained 
from this figure.  
 
In-place density tests were performed at select locations using a nuclear density gauge. The 
results of the tests, including dry density and moisture content, are shown on the boring logs.  
 

4 SUBSURFACE SOIL AND WATER CONDITIONS 
 
The characteristics of the subsurface material at the site were evaluated by excavating eight test 
pits to depths between 10 and 17 feet at the locations shown in Figure 2. The test pit numbers 
each include the prefix “16” on the site plan and logs to indicate the year the investigations were 
completed. 
 
It will be observed from the test pit logs that the soils encountered during the investigation 
generally consisted of mixtures of gravel, sand, and silt. Cobbles and boulders up to about 4 feet 
in size were encountered at most of the investigation locations.  
 
Coal was encountered in varying amounts at the locations of the test pits. The most notable 
amount of coal was encountered in Test Pit 16-03, where the materials were described as coal 
with silty sand and coal with gravel. 
 
It will be noted from the test pit logs that the nuclear density tests resulted in dry densities 
between 102 and 120 pcf, and moisture contents between 6 and 16 percent. 
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The materials encountered during the investigations were generally described as moist; however, 
very moist to wet materials were encountered in Test Pit 16-07 above a layer of sandstone 
bedrock. It is evident from the investigations that some materials with moisture contents too high 
for proper compaction exist within the materials to be excavated, hauled, and re-compacted.  
 

5 SLOPE STABILITY ANALYSES 
 
Slope stability analyses were performed for several cross sections of the proposed reclamation 
work using the computer program Slope/W. Spencer’s method, which satisfies both force and 
moment equilibrium was used during the stability analyses. The critical failure surfaces were 
identified during the analyses using a grid and radius approach. The potential failure surface 
having the lowest calculated factor of safety was then optimized by the computer program by 
iteratively adjusting points along the potential failure surface. The optimization routine generally 
resulted in critical failure surfaces somewhat distorted from circular shapes with slightly lower 
factors of safety. 
 
Material properties used during the stability analyses are summarized in the following table: 
 

Description 
Unit Weight 

(pcf) 

Internal Friction 
Angle – Φ 
(degrees) 

Cohesion 
(psf) 

Existing Fill 125 32 0 
Proposed Fill 130 34 0 
Native Overburden and Rock 120 0 5000 
Coal 85 0 500 

 
It will be noted from the above table that the existing fill which will remain in place and will be 
relied upon to sustain cut slopes was assumed to have an internal friction angle of at least 32 
degrees. Based on the gravelly nature of the soils encountered during the subsurface 
investigations, we consider this to be a conservative approximation of the soil strengths.  
 
It is anticipated that the existing fill materials within the center portion of the canyons will be 
excavated to resemble the natural slopes in the area. It is also anticipated that the excavated soils 
will be placed and compacted at other locations within the reclamation area. It is recommended 
that the fill materials placed during the reclamation work be compacted under controlled 
conditions. Additional recommendations for placing and compacting fill materials are given in 
the next section of this report. Assuming this recommendation is complied with, the strength 
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parameters for proposed compacted fill will be conservative for the granular soils encountered 
during the subsurface investigations.  
 
The primary purpose of the stability analyses was to evaluate the long term stability of the man-
made slopes. The strength parameters used for the native overburden and rock deposits were 
selected to preclude these layers from controlling the critical factors of safety calculated during 
the stability analyses. The primary consequence of including these layers in the models is to 
create a surcharge load on the cut and fill slopes evaluated.  
 
Coal seams were modeled during the stability analyses at the locations where cross sections 
provided to us by PacifiCorp indicated they are present. Since the coal seams are relatively thin 
layers between native overburden and rock deposits, the coal layers have minimal impact on the 
results of the stability analyses. 
 
Stability analyses were performed for left fork cross sections at Stations 6+00, 7+00 and 10+00 
as shown on Figure 2. Stability analyses were performed for right fork cross sections at Stations 
11+00 and 12+00, also shown on Figure 2. Based on a visual inspection of the cross sections 
provided to us, the cross sections analyzed appear to represent the critical locations for 
reclamation work slope stability. The cross sections provided to us indicated the location of the 
existing and proposed ground surfaces. The cross sections indicated that cut and fill slopes up to 
about 100 feet high are planned for the reclamation work. For purposes of the stability analyses, 
we assumed that slopes shown on the cross sections significantly steeper than 2H:1V 
(Horizontal:Vertical) are native overburden and rock deposits.  
 
Critical failure surfaces identified during the slope stability analyses were relatively shallow, and 
were generally contained within materials modeled as existing fill. Since the critical failure 
surfaces are relatively shallow, the material types modeled were selected based on the likely 
conditions near the surface of the slopes. It was not considered practical or necessary to identify 
the contact between the existing fill and native deposits beneath the proposed slopes. Graphics 
illustrating the slope stability analyses performed are included in the appendix of this report. 
 
Pseudo-static stability analyses were performed to evaluate the proposed slopes during a seismic 
event. The pseudo-static coefficient used during the analyses was 0.05g, which, according to the 
2008 USGS interactive deaggregation tool, is 50 percent of the peak ground acceleration for an 
earthquake having a 10 percent probability of exceedance in 50 years. 
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The results of the stability analyses are summarized in the following table: 
 

Cross Section 
(See Figure 2) 

Static Analysis 
Factor of Safety 

Seismic Analysis 
Factor of Safety Comments 

LT Fork Sta 6+00 1.34 1.19 Cut & fill slopes ≥ 2H:1V 
LT Fork Sta 7+00 1.08 n/p Fill slope < 2H:1V 
Modified LT Fork Sta 7+00 1.38 1.23 Cut & fill slopes ≥ 2H:1V 
LT Fork Sta 10+00 1.43 1.26 Cut & fill slopes ≥ 2H:1V 
RT Fork Sta 11+00 1.26 n/p Cut slope < 2H:1V 
Modified RT Fork Sta 11+00 1.32 1.13 Cut & fill slopes ≥ 2H:1V 
RT Fork Sta 12+00 1.10 n/p Cut slope < 2H:1V 
Modified RT Fork Sta 12+00 1.39 1.22 Cut & fill slopes ≥ 2H:1V 
   *not performed    

 
We recommend that cut and fill slopes in fill materials have a factors of safety against slope 
instability under static conditions of at least 1.3. We also recommend that these slopes have 
factors of safety against slope instability under pseudo-static seismic conditions of at least 1.1. It 
will be noted from the table above that at the locations where slopes modeled as fill materials 
(existing or proposed) were steeper than 2H:1V, factors of safety less than 1.3 were calculated. 
In these cases, the models were adjusted to slopes of 2H:1V, and adequate factors of safety were 
calculated. The calculated factors of safety under seismic conditions were greater than 1.1 for 
each of the conditions were static factors of safety were at least 1.3.  
 
It is our understanding that PacifiCorp (Interwest Mining) has routinely excavated holes 
approximately 1 to 2 feet deep in the cut and fill slopes of mine reclamation sites. The primary 
purpose of the holes is to capture runoff water to prevent erosion of the slope surfaces. We 
understand that this erosion control measure has worked successfully at other sites where it has 
been used. We also understand that regulatory agencies have requested that the potential for 
shallow instability due to these excavated holes be evaluated.  
 
The presence of the holes which are intended to capture water presents an increased risk that the 
soils within a couple feet of the ground surface will become saturated compared to a condition 
where the holes do not exist. We have performed an evaluation of the potential for instability due 
to this possible saturation using an infinite slope stability approach described in “Recommended 
Procedures for Implementation of DMG Special Publication 117, Guidelines for Analyzing and 
Mitigating Landslide Hazards in California” (Blake et al., 2002). For purposes of these analyses, 
we have assumed that the soils within the upper 2 feet will have a total unit weight of 125 pcf, an 
internal friction angle of 32 degrees, and apparent cohesion of at least 70 psf. These strength 
parameters result in a calculated factor of safety of 1.32 against slope instability.  
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6 DESIGN RECOMMNEDATIONS 
 
Based upon the results of the slope stability analyses, we recommend that cut and fill slopes 
within fill materials (existing and proposed) be no steeper than 2H:1V. During the excavation 
and processing operations, rocks larger than 8 inches should be removed from the materials. 
Prior to placement of the excavated and processed materials, we recommend that the soils be 
moisture conditioned such that they are no wetter than 2 percent over the optimum moisture 
content. The soils to be placed within fill zones should be placed in loose lifts no greater than 12 
inches thick, and should be compacted to at least 90 percent of the maximum laboratory density 
as determined by ASTM D 1557 (modified Proctor). It is anticipated that the soils which will be 
used for fill materials will be sandy and gravelly granular soils with less than 30 percent passing 
the No. 200 sieve. Granular soils compacted to at least 90 percent of the maximum laboratory 
density should have an internal friction angle of at least 34 degrees. It is recommended that the 
compaction of the fill materials be verified by performing density testing in accordance with 
ASTM D 1556 (sand cone method) or ASTM D 6938 (nuclear gauge method). At least one 
density test should be performed for each 10,000 square feet (or portion thereof) of each lift of 
fill material placed. At least one classification test, including gradation and Atterberg limits, 
should be performed for each 10,000 cubic yards of material placed to verify and document the 
granular nature of the fill materials. Proctor tests should be performed for each different material 
used in the fill zones. At a minimum, at least one Proctor test should be performed for each 
50,000 cubic yards of fill materials placed. 
 
Based upon the results of the field investigations, it is anticipated that pockets of fill materials 
having large amounts of coal may be encountered during the reclamation work. Soils with a large 
percentage of coal within the matrix may not have long term strength characteristics necessary to 
provide adequate protection against slope instability. We recommend that materials with a large 
percentage of coal within the matrix not be used within the fill zones. The most efficient method 
to determine if the amount of coal within the fill matrix is acceptable will likely be by evaluating 
the densities of the fill materials as they are placed. Soils with large amounts of coal will tend to 
have lighter densities compared to materials without coal. We recommend that materials with a 
total unit weight less than 125 pcf not be used within the fill zones.  
 
In order to provide the strength requirements necessary to protect against shallow slope failures 
during wet periods, the soils within the zone likely to become saturated must be well compacted. 
In areas where new fill zones will be constructed under controlled conditions, the necessary 
compaction of granular soils, as described above, should achieve the modeled strength 
parameters. The strength requirements estimated for evaluation of the shallow infinite slope 
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instability condition may not exist at locations where cut slopes in existing fill materials, which 
may not be compacted to the standards described above, will be constructed. In order to provide 
adequate strength of these materials, we recommend large compaction equipment be used to 
compact the surface of the cut slopes as they are excavated. The cut slope surfaces should be 
compacted to at least 95 percent of the maximum laboratory density as determined by ASTM D 
1557 using equipment weighing at least 10 tons. This action will likely result in some 
compaction of the underlying soils which will decrease the probability that shallow failure 
surfaces will develop under saturated conditions. The holes to prevent erosion should not be 
excavated until after the surface compaction treatment has been completed. 
 

7 LIMITATIONS 
 
The conclusions and recommendations presented in this report are based upon the results of the 
limited field investigations. Due to the limited nature of the investigations completed, we 
recommend that the reclamation work be performed in consultation with the geotechnical 
engineer. Field testing should be completed under the direct supervision of the geotechnical 
engineer. It should be recognized that soil materials are inherently heterogeneous and that 
conditions may exist throughout this site which could not be defined during this investigation. If 
conditions are encountered during construction which were not identified during the 
investigations, RB&G Engineering should be notified so that appropriate recommendations can 
be made. 
 
The information contained in this report is provided for the specific location and purpose of the 
client named herein and is not intended or suitable for reuse by any other person or entity 
whether for the specified use, or for any other use. Any such unauthorized reuse, by any other 
party is at that party's sole risk and RB&G Engineering, Inc. does not accept any liability or 
responsibility for its use. 
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cobbles & boulders up to 18" (~15%),
slightly plastic

BOH

GP-GM

GM

brown, moist

dk. brown, very moist,
loose 102.8 14.7Bucket

Depth
(ft)

LEGEND:

LOCATION:

CLIENT:

WILBERG MINE RECLAMATION

LAT: N 39.32047 / LONG: W 111.12320

CAT 320 C TRACKHOE

T
yp

e

Li
qu

id
 L

im
it

Atter.

P
la

st
. I

nd
ex

S
ilt

/C
la

y 
(%

)

D
ry

 D
en

si
ty

(p
cf

)

M
oi

st
ur

e
C

on
te

nt
 (

%
)

G
ra

ve
l (

%
)

S
an

d 
(%

)

GradationSample
R

ec
. (

in
)Elev.

(ft)

Li
th

ol
og

y

SHEET  1  OF  1

DEPTH TO WATER - INITIAL: AFTER 24 HOURS: N.M.

PROJECT:

DIGGING METHOD:

5

10

15

See
Legend

4/19/16

PROJECT NUMBER:

DATE STARTED:

GROUND ELEVATION:

LOGGED BY:

Material Description

DISTURBED SAMPLE

UNDISTURBED SAMPLE

Bucket
0.45

Type of Sample
  Torvane (tsf)

B. HORROCKS

O
th

er
 T

es
ts

4/19/16

201601.019

NOT MEASURED

DATE COMPLETED:

INTERWEST MINING COMPANY

USCS

DRY'

TEST PIT LOG

OPERATOR: NIELSON CONSTRUCTION

TEST PIT NO. 16-06

OTHER TESTS
UC = Unconfined Compression
CT = Consolidation
DS = Direct Shear
UU = Unconsolidated Undrained Triaxial
CU = Consolidated Undrained Triaxial
HYD = Hydrometer
DC = Dispersive Clay
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OTHER TESTS
UC = Unconfined Compression
CT = Consolidation
DS = Direct Shear
UU = Unconsolidated Undrained Triaxial
CU = Consolidated Undrained Triaxial
HYD = Hydrometer
DC = Dispersive Clay
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GRAVEL W/SILT & SAND
(roadbase)
difficult to excavate

SILTY GRAVEL W/SAND
few cobbles & boulders up to 16",
slightly plastic
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brown, moist, dense

dk. brown, moist 110.5 9.8Bucket

Depth
(ft)

LEGEND:

LOCATION:

CLIENT:

WILBERG MINE RECLAMATION

LAT: N 39.32119 / LONG: W 111.12445

CAT 320 C TRACKHOE

T
yp

e

Li
qu

id
 L

im
it

Atter.

P
la

st
. I

nd
ex

S
ilt

/C
la

y 
(%

)

D
ry

 D
en

si
ty

(p
cf

)

M
oi

st
ur

e
C

on
te

nt
 (

%
)

G
ra

ve
l (

%
)

S
an

d 
(%

)

GradationSample
R

ec
. (

in
)Elev.

(ft)

Li
th

ol
og

y

SHEET  1  OF  1

DEPTH TO WATER - INITIAL: AFTER 24 HOURS: N.M.

PROJECT:

DIGGING METHOD:

5

10

See
Legend

4/19/16

PROJECT NUMBER:

DATE STARTED:

GROUND ELEVATION:

LOGGED BY:

Material Description

DISTURBED SAMPLE

UNDISTURBED SAMPLE

Bucket
0.45

Type of Sample
  Torvane (tsf)

B. HORROCKS

O
th

er
 T

es
ts

4/19/16

201601.019

NOT MEASURED

DATE COMPLETED:

INTERWEST MINING COMPANY

USCS

DRY'

TEST PIT LOG

OPERATOR: NIELSON CONSTRUCTION

TEST PIT NO. 16-08

OTHER TESTS
UC = Unconfined Compression
CT = Consolidation
DS = Direct Shear
UU = Unconsolidated Undrained Triaxial
CU = Consolidated Undrained Triaxial
HYD = Hydrometer
DC = Dispersive Clay
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1.34

Wilberg/Cottonwood Mine Reclamation
Emery County, Utah
LT Fork Sta 6+00
Static Conditions

Existing Fill

Description: Existing Fill     Wt: 125     Cohesion: 0     Phi: 32     
Description: Proposed Fill     Wt: 130     Cohesion: 0     Phi: 34     
Description: Native Overburden & Rock     Wt: 120     Cohesion: 5000     Phi: 0     
Description: Coal     Wt: 85     Cohesion: 500     Phi: 0     

Proposed Fill
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1.19

Wilberg/Cottonwood Mine Reclamation
Emery County, Utah
LT Fork Sta 6+00
Seismic Analysis, k = 0.05g

Existing Fill

Description: Existing Fill     Wt: 125     Cohesion: 0     Phi: 32     
Description: Proposed Fill     Wt: 130     Cohesion: 0     Phi: 34     
Description: Native Overburden & Rock     Wt: 120     Cohesion: 5000     Phi: 0     
Description: Coal     Wt: 85     Cohesion: 500     Phi: 0     

Proposed Fill
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1.08

Wilberg/Cottonwood Mine Reclamation
Emery County, Utah
LT Fork Sta 7+00
Static Conditions

Existing Fill

Description: Existing Fill     Wt: 125     Cohesion: 0     Phi: 32     
Description: Proposed Fill     Wt: 130     Cohesion: 0     Phi: 34     
Description: Native Overburden & Rock     Wt: 120     Cohesion: 5000     Phi: 0     
Description: Coal     Wt: 85     Cohesion: 500     Phi: 0     

Proposed Fill

Native Overburden & Rock
Native Overburden & Rock
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Offset (ft)
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1.38

Wilberg/Cottonwood Mine Reclamation
Emery County, Utah
LT Fork Sta 7+00 (Modified)
Static Conditions

Existing Fill

Description: Existing Fill     Wt: 125     Cohesion: 0     Phi: 32     
Description: Proposed Fill     Wt: 130     Cohesion: 0     Phi: 34     
Description: Native Overburden & Rock     Wt: 120     Cohesion: 5000     Phi: 0     
Description: Coal     Wt: 85     Cohesion: 500     Phi: 0     

Proposed Fill

Native Overburden & Rock
Native Overburden & Rock

Coal

Offset (ft)
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1.23

Wilberg/Cottonwood Mine Reclamation
Emery County, Utah
LT Fork Sta 7+00 (Modified)
Seismic Analysis, k=0.05g

Existing Fill

Description: Existing Fill     Wt: 125     Cohesion: 0     Phi: 32     
Description: Proposed Fill     Wt: 130     Cohesion: 0     Phi: 34     
Description: Native Overburden & Rock     Wt: 120     Cohesion: 5000     Phi: 0     
Description: Coal     Wt: 85     Cohesion: 500     Phi: 0     

Proposed Fill

Native Overburden & Rock
Native Overburden & Rock

Coal

Offset (ft)
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1.43

Wilberg/Cottonwood Mine Reclamation
Emery County, Utah
LT Fork Sta 10+00
Static Conditions

Existing Fill

Description: Existing Fill     Wt: 125     Cohesion: 0     Phi: 32     
Description: Native Overburden & Rock     Wt: 120     Cohesion: 5000     Phi: 0     

Native Overburden & Rock

Native Overburden & Rock

Offset (ft)
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1.26

Wilberg/Cottonwood Mine Reclamation
Emery County, Utah
LT Fork Sta 10+00
Seismic Analysis, k=0.05g

Existing Fill

Description: Existing Fill     Wt: 125     Cohesion: 0     Phi: 32     
Description: Native Overburden & Rock     Wt: 120     Cohesion: 5000     Phi: 0     

Native Overburden & Rock

Native Overburden & Rock

Offset (ft)
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1.26

Wilberg/Cottonwood Mine Reclamation
Emery County, Utah
RT Fork Sta 11+00
Static Conditions

Existing Fill

Description: Existing Fill     Wt: 125     Cohesion: 0     Phi: 32     
Description: Proposed Fill     Wt: 130     Cohesion: 0     Phi: 34     
Description: Native Overburden & Rock     Wt: 120     Cohesion: 5000     Phi: 0     

Proposed Fill
Native Overburden & Rock
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1.32

Wilberg/Cottonwood Mine Reclamation
Emery County, Utah
RT Fork Sta 11+00 (Modified)
Static Conditions

Existing Fill

Description: Existing Fill     Wt: 125     Cohesion: 0     Phi: 32     
Description: Proposed Fill     Wt: 130     Cohesion: 0     Phi: 34     
Description: Native Overburden & Rock     Wt: 120     Cohesion: 5000     Phi: 0     
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1.13

Wilberg/Cottonwood Mine Reclamation
Emery County, Utah
RT Fork Sta 11+00 (Modified)
Seismic Analysis, k=0.05g

Existing Fill

Description: Existing Fill     Wt: 125     Cohesion: 0     Phi: 32     
Description: Proposed Fill     Wt: 130     Cohesion: 0     Phi: 34     
Description: Native Overburden & Rock     Wt: 120     Cohesion: 5000     Phi: 0     
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1.10

Wilberg/Cottonwood Mine Reclamation
Emery County, Utah
RT Fork Sta 12+00
Static Conditions

Existing Fill

Description: Existing Fill     Wt: 125     Cohesion: 0     Phi: 32     
Description: Proposed Fill     Wt: 130     Cohesion: 0     Phi: 34     
Description: Native Overburden & Rock     Wt: 120     Cohesion: 5000     Phi: 0     
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1.39

Wilberg/Cottonwood Mine Reclamation
Emery County, Utah
RT Fork Sta 12+00 (Modified)
Static Conditions

Existing Fill

Description: Existing Fill     Wt: 125     Cohesion: 0     Phi: 32     
Description: Proposed Fill     Wt: 130     Cohesion: 0     Phi: 34     
Description: Native Overburden & Rock     Wt: 120     Cohesion: 5000     Phi: 0     
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1.22

Wilberg/Cottonwood Mine Reclamation
Emery County, Utah
RT Fork Sta 12+00 (Modified)
Seismic Analysis, k=0.05g

Existing Fill

Description: Existing Fill     Wt: 125     Cohesion: 0     Phi: 32     
Description: Proposed Fill     Wt: 130     Cohesion: 0     Phi: 34     
Description: Native Overburden & Rock     Wt: 120     Cohesion: 5000     Phi: 0     
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RB&G Engineering – Slope Stability Analysis 

of the Des Bee Dove Mine, 2001 

Cottonwood/Wilberg Mine Reclamation Plan 



RB&G 
ENGINEERING 
INC. 
1435 WEST 820 :-.'ORTH 
PROVO, l:T 84601-1343 
801 374-5771 Provo 
801 521-57~1 SLC 

September 18,2001 

Dennis Oakley 
Energy West 
P.O. Box 310 
Huntington, UT 84526, 

Dear Mr. Oatdey: 

In accordance with our proposal dated August 15, 2001, we have 
completed slope stability analyses for the proposed restoration work at 
the Des-Bee-Dove Mine in Emery County, Utah~- The results of the 
analyses are discussed in the following sections of this report. 

1. EXISTING SITE CONDITIONS 

The existing topography, along with proposed reclamation topography, 
cross sections and profiles, are presented on Sheet 1. A visit was made 

• to the site on June 28, 2001, and the panoramic photo presented in 
Figure 1 shows existing site conditions. It will be noted that near 
vertical cuts exist in the bedrock along Profiles B and C and Station 
3+00. It appeared that several feet of granular fill from the cuts overlies 
the bedrock fO!1TIing the level area at the toe of the cut, and that the fill 

. extends down slope on the east side of the level area on a slope of about 
1.1 horizontal to 1 vertical. Based upon visual observation, the fill 
consists of silty gravel with sand, cobble and boulder size rock. 

2. SLOPE STABILITY ANALYSES 

Analyses were performed for the cross sections at Profile B and Station 
3+00 using assumed strength parameters for foundation fill, 
embankment fill, and rockfill. It was assumed that the foundation soils 
consist of loose to medium dense granular fill extending to a depth of at 
least 10 feet below the existing level surface. A friction angle of 32 0 

with zero cohesion was conservatively assumed for this material. An 
enlargement of the existing cut slopes for the cross sections at Profile B 
and Station 3+00, shown on Sheet I, are presented in Figures 2 and 3, 
along with the proposed reclaimed slope. Zero cohesion was assumed 
for the proposed embankment and rockfill, and the friction angle was 
varied to evaluate the required strength to achieve an acceptable factor 

, , 
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September 18,2001 

of safety for the reclaimed slopes: The sensitivity of the factor of safety for the finished slope in 
relation to the strength of the earth fill and rockfill is shown in Figure 4. It will be noted from this 
figure that a friction angle of 34 0 for the embankment fill placed at a slope of 2H: 1 V and a friction 
angle greater than 45 0 for the rockfill placed at a slope of 1.25H: 1 V is required to achieve a factor 
of safety greater than 1.3. Presented in Figures 2 and 3 are the results of the analyses with strength 
parameters assumed to achieve a factor of safety greater than 1.3. 

Figures 5 and 6 are the results of stability analyses showing the required strength parameters to 
achieve a factor of safety greater than 1.3, assuming a final reclaimed slope of 2H: 1 V. It will be 
noted that a friction angle of 34 0 with zero cohesion is required. 

3. CONCLUSIONS AND RECOMMENDATIONS 

Based upon the results of the analyses outlined above, it is our opinion that the following conclusions 
and recommendations are applicable to the planned reclamation project: 

• The fill which has been used to create the level pad and slope extending east of the level 
pad consists of silty gravel with sand, cobble and boulder size rock derived from the 
slope excavation. 

• The existing fill material can be used for slope restoration. It is recommended that this 
material be processed by separating the minus 4" to 8" material from the oversize prior 
to placement. 

• All minus 4" to 8" granular material should be placed in lifts not exceeding 1 foot in 
thickness. The fill should be compacted to an in-place unit weight equal to at least 90% 
of the maximum laboratory density as determined by ASTM D 1557-91. Granular fill 
meeting this compaction criteria should have a friction angle equal to or greater than 34 ° . 

w All rockfill (+4" to 8") should be placed in lifts not exceeding 3 feet in thickness. This 
material should have a maximum size of 30 inches with less than 20% smaller than 1 
inch. The rockfill should be track-walked using at least,4 passes of a D-9 or equivalent 
dozer. RockfiIl meeting this criteria should have a friction angle equal to or greater than 
45°. 

RB&G ENGINEERING INC. 
H:\2001\047 _ DsBceDvMinc\repon.0901 

Provo, Utah 
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• We recommend that earth fill slopes be equal to or greater than 2H: I V. Rockfill slopes 
can be constructed at 1.25H: 1 V. 

• The stability analyses resulting in a factor of safety greater than 1.3 assume that no pore 
pressures will develop in the fill. It is recommended that rockfill or drain fill be placed 
beneath earth fill embankments. 

It should be noted that the analyses and proposed finished slopes are based upon estimates of the 
shear strength parameters. These estimates are considered to' be conservative for the silty gravel with 
sand and cobble, and the rockfill placed in accordance with recommendations outlined above. Since 
the estimates are based upon visual classification of surface materials, it is recommended that a 
geotechnical engineer observe the fill during construction, and that compaction testing be performed 
under the direction of a geotechnical engineer. 

We appreciate the opportunity of performing these analyses for you. If there are any questions 
regarding the information contained herein, or if we can be of further assistance, please call. 

Sincerely, 

RB&G ENGINEERING, 

/~ 
Bradford E. Price, P.E. 

bep/jag 

RB&G ENGINEERING INC. 
H: 12001 1047 _ DsBeeDvMinelreport.09<)] 

Provo, Utah 
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DES-BEE-DOVE MINE 

Emery County, Utah 

Figure 1 

Existing Site Conditions 



SCALE: 1" • 30' 
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7900 

GENERAL NOTES: 
1. ALL ROCKFILL SHALL BE PLACED IN LIFTS NOT TO EXCEED .3 FEET IN THICKNESS. 
2. ALL EARTH FILL SHALL BE PLACED IN LIFTS NOT TO EXCEED 1 FOOT IN THICKNESS 

AND COMPACTED TO 90;1. OF THE MAXIMUM LABORATORY DENSITY AS DETERMINED 
BY ASTM-1557 . 
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PROPOSED SLOPE 

Zone Material Description Total Unit Friction Cohesion @ 
Weight Angle (psfl 
(pet) (degrees) 

1 ROCK FILL 140 45 0 
Max Size 30", Less than 20X Minus 1" 

2 ZONE I OR EARTH FILL 125 34 0 
Minus 6", Less than 30;1. Minus No. 200 

3 ASSUMED FOUNDATION SOILS 125 32 0 
Loose to Med. Dense Granular Fill 

4 BEDROCK 140 45 1000 
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Figure 2 SLOPE STABILITY ANALYSIS • PROFILE B OPTION 1 
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Emery Coun ty. Utah 

Provo, Utah 



8000 

7950 

7900 

7850 

SCALE: 1" • .30' 

Zone I 

21 

3 I 

4 

Material Description I Total Unit 
Weight 
(pct) 

ROCK FILL 140 
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GENERAL NOTES: 
1. ,b.LL ROCKFILL SHALL BE PLACED IN LIFTS NOT TO EXCEED .3 FEET IN THICKNESS. 
2 . ALL EARTH FILL SHALL BE PLACED IN LIFTS NOT TO EXCEED 1 FOOT IN THICKNESS 

AND COMPACTED TO 901. OF THE MAXIMUM LABORATORY DENSITY AS DETERMINED 
BY ASTM-1557. 
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SCALE: 1" • 30' -200 

GENERAL NOTES: 
1. ALL ROCKFILL SHALL BE PLACED IN LIFTS NOT TO EXCEED 3 FEET IN THICKNESS. 
2. ALL EARTH FILL SHALL BE PLACED IN LIFTS NOT TO EXCEED 1 FOOT IN THICKNESS 

AND COMPACTED TO gOy. OF THE MAXIMUM LABORATORY DENSITY AS DETERMINED 
BY ASTM-1557. 
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Zone Material Description Total Unit Friction Cohesion @ 
Weight Angle (psf) 
(pet) (degrees) 

1 EARTH FILL 125 34 a 
Minus 6", Less than 30X Minus No. 200 

2 ASSUMED FOUNDATION SOILS 125 32 0 
Loose to Med. Dense Granular Fill 

3 BEDROCK 140 45 1000 
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Figure 5 SLOPE STABILITY ANALYSIS - PROFILE B 
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GENERAL NOTES: 
1. ALL ROCKFILL SHALL BE PLACED IN LIFTS NOT TO EXCEED J FEET IN THICKNESS. 
2 . ALL EARTH FILL SHALL BE PLACED IN LIFTS NOT TO EXCEED 1 FOOT IN THICKNESS 

AND COMPACTED TO 901. OF THE MAXIMUM LABORATORY DENSITY AS DETERMINED 
BY ASTM-1557. 
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Zone I Material Description I Total Unit Friction I Cohesion 
Weight Angle (pst) 
(pct) (degrees) 

EARTH FILL 125 34 0 
Minus 6". Less than 301. Minus No. 200 

2 I ASSUMED FOUNDATION SOILS 0 
Loose to Med. Dense Granular Fill 

3 BEDROCK 1000 
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Precipitation Data and Other Calculations 

 D-1: NOAA Atlas 14 Point Precipitation Frequency 

Estimates 

 D-2: Deep Gouge Geometry 

 D-3: Runoff from Undisturbed to Disturbed 

 D-4: Adequacy of Reclamation Gouges at the 

Cottonwood/Wilberg Mine for Intercepting Runoff 

and Sediment for Adjacent Undisturbed Areas  
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NOAA Atlas 14 Point Precipitation Frequency 

Estimates 

 

Cottonwood/Wilberg Mine Reclamation Plan 



121812016 Precipitation Frequency Data Server 

NOAA Atlas 14, Volume 1, Version 5 
Location name: Huntington, Utah, USA* 
Latitude: 39.3247°, Longitude: -111.1283° 

Elevation: 8419.37 ft** 
• source: ESRI Maps 

.. source: USGS 

POINT PRECIPITATION FREQUENCY ESTIMATES 

Sanja Perica. Sarah Dietz. Sarah Heim. Lillian Hiner. Kazungu Mallaria. Deborah Martin. Sandra 
Pavlovic. Ishani Roy. Carl Trypaklk, Dale Unruh, Fenolin Van, Michael Velda, Tan Zhao. Geoffrey 

Bonnin, Daniel Brewer, LJ.Chuan Chen. Tye Parzybok, John Yarchoan 

NOAA, National Weather Service. SUver Spring, Maryland 

PF tabular I PF graphical I Maps & aerials 

PF tabular 

I PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1 

IDUratlOn!! 
Average recurrence Interval (years) I 

1 II 2 II 5 II 10 IL 25 II 50 II 100 II 200 II 500 II 1000 I 
15~ln I 

0.139 0.178 0.246 0.303 0.391 OA68 0.558 0.661 0.826 0.976 
(0.121·0.163) (0.156-0.211) (0.212-0.287) (0.259-0.356) (0.326-0.461 ) (0.383-0.554) (0.447-0.663) (0.514-0.702) (0.613-1 .01 ) (0.698-1.22) 

110~in I 0.211 0.271 0.374 OA61 0.595 0.713 0.849 1.01 1.26 U9 
(0.184-0.248) (0.237-0.321) (0.322·0.438) (0.394-0.542) (0.497-0.701 ) (0.583-0.843) (0.680·1.01) (0.783-1.21) (0.933-1.54) (1.06-1 .85) 

115~ln I 0.262 0.337 OA63 0.571 0.738 0.884 1.05 1.25 II 1.56 1.84 
(0.228-0.308) (0.294-0.397) (0.400-0.543) (0.488-0.672) (0.616-0.869) (0.723-1.04) (0.843-1.25) (0.971-1.50) (1.16-1.91) (1.32·2.29) 

130~ln I 0.352 OA54 \1 0.624 0.769 0.994 1.19 U2 1.68 2.10 2A8 ! 
(0.307·0.415) (0.396-0.535) (0.538-0.731 ) (0.658-0.905) (0.830-1.17) (0.973-1.41) (1.14-1.69) (1 .31-2.01) (1.56-2.56) (1.n-3.09) I 

160~in I OA36 0.561 0.773 0.952 1.23 U7 1.75 2.08 2.60 3.07 
(0.380-0.513) (0.490-0.662) (0.668-0.904) (0.814-1.12) (1 .03-1.45) (1.21 -1.74) (1.41-2.08) (1.62-2.49) ( 1.93-3.17) (2.19-3.82) 

B 0.531 0.671 0.893 1.09 UO 1.68 2.00 2.37 2.95 lA9 
(0.465-0.614) (0.588·0.n8) (0.no-1.03) (0.944·1.26) (1.19-1.63) (1.39·1.96) ( 1.62·2.35) (1.88·2.81) (2.22-3.58) (2.53·4.31) 

B 0.599 0.753 0.969 1.17 U7 1.73 2.05 2.42 3.01 
, (2.;~4~35) I (0.533·0.685) (0.668·0.864) (0.859-1.11) (1.02-1.34) (1.27-1.69) (1.47-2.00) (1.70·2.39) (1.97·2.85) (2.36-3.62) 

B 0.787 0.978 1.21 U1 1.70 1.95 2.25 2.59 3.19 3.73 
(0.708·0.884) (0.883-1.10) (1.09-1.36) (1.26·1.59) (1.50-1.91 ) (1.70-2.21) (1.93-2.57) (2.19·2.99) (2.62·3.75) (3.00-4.46) 

B 0.995 1.23 1.50 1.73 2.05 2.30 2.57 2.90 3A9 4.05 
(0.904-1.10) (1.12·1 .36) (1.36·1 .67) (1 .56-1.93) (1.82·2.29) (2.03·2.58) (2.24-2.90) (2.50-3.30) (2.96-4.03) (3.38-4.74) 

I 24~r I 1.17 U5 1.79 2.06 2A2 2.70 3.00 3.29 3.69 4.09 
(1.05·1.30) (1.31-1.61 ) (1.61-1.99) (1.85·2.29) (2.17-2.70) (2.40·3.02) (2.64-3.35) (2.89-3.69) (3.18-4.17) (3.40·4.78) 

I 2-day I 1.39 1.73 2.13 2A7 2.93 3.29 3.67 4.05 4.59 5.01 I 

(1.26-1.54) (1.57·1 .92) ( 1.93-2.37) (2.22·2.74) (2.62·3.24) (2.92·3.65) (3.23-4.09) (3.53-4.55) (3.93·5.19) (4.24-5.71) 

I 3-day I 1.55 1.94 2AO 2.78 3.31 3.73 4.16 4.61 5.22 5.71 
(1.41-1.73) (1.75·2.16) (2.17·2.68) (2.50-3.10) (2.95·3.69) (3.29·4.16) (3.65-4.65) (3.99-5.18) (4.45·5.92) (4.80·6.52) 

I 4-day I 1.72 2.15 2.67 3.10 3.69 4.16 4.65 5.16 5.86 &A1 
(1.56-1.93) (1 .94·2.41) (2.41-2.99) (2.78·3.47) (3.29-4.13) (3.67-4.66) (4.07-5.21 ) (4.46-5.81 ) (4.98-6.64) (5.37-7.32) 

I 7-day I 2.10 2.63 3.29 3.83 4.56 5.15 5.77 6A1 7.29 8.00 
(1.89-2.35) (2.37-2.95) (2.95-3.68) (3.42·4.28) (4.04-5.11) (4.53·5.79) (5.03-6.51 ) (5.52-7.27) (6.18-8.34) (6.68-9.23) 

110-day I 2.43 3.04 3.79 4.39 5.21 5.85 6.52 7.19 8.12 8.85 
(2.19-2.71 ) (2.75-3.39) (3.41-4.22) (3.94-4.90) (4.64-5.82) (5.17·6.55) (5.71·7.32) (6.24-8.11 ) (6.93-9.23) (7.46·10.2) 

120-day I 
3.32 4.17 5.22 6.05 7.17 8.05 8.94 9,86 11.1 12.1 

(2.99·3.69) (3.76-4.64) (4.69-5.81) (5.42·6.74) (6.38-7.99) I (7.09-8.98) (7.82-10.0) (8.53·11.1) (9.47-12.6) (10.2-13.8) 

130-day I 4.07 5.10 6.34 7.30 8.59 9.57 10.6 11.6 12.9 14.0 
(3.67-4.52) (4.61-5.66) (5.70-7.03) (6.55-8.10) (7.65-9.54) (8.48-10.6) (9.30-11.8) (10.1·13.0) (11.1·14.6) (11.9-15.9) 

I 45-day I 5.05 6.33 7.86 9.06 10.7 11.9 13.2 14.5 16.3 17.7 I 
(4.58-5.60) (5.75-7.02) (7 .10-8.72) (8.15-10.1)~ (9.52-11.9) (10.6-13.3) (11.6-14.7) (12.6·16.3) (14.0-18.4) (15.0-20.2) , 

ISO-day I 6.03 7.59 119M 10.9 12.7 14.2 15.6 17.1 19.1 20.6 
(5.45·6.68) (6.86-8.40) II (8.50-10.4) (9.75-12.0) (11.4-14.1) (12.6·15.8) (13.7-17.5) (14.9·19.2) (16.4-21.6) (17.5-23.5) 

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (POS). 
Numbers n parenthesis are PF estimates at lower and upper bounds of the 90% confidence Interval. The probabftlty that precipitation frequency estimates 

I 

(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds 
are not checked against probable maximum preCipitation (PMP) estimates and may be higher than currently valid PMP values. J 
Please refer to NOAA Atlas 14 document for more inf0f!!1ation. _ 

Back to Top 

http://hdsc.nws.noaa.gov/hdsc/pfdslpfdsJll'intpage.hIml?Iat=39.3247&lon=-111.1283&data=depth&l.llits=english&series=pds 1/4 
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PF graphical 

PDS-based depth-duration-frequency (DDF) curves 
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Maps & aerials 

Small scale terrain 
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National Weather Service 
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1325 East West Highway 
Silver Spring. MD 20910 

Questions?: HDSC.Questlons@noaa.gov 
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PacifiCorp – Interwest Mining Company 

 

2017 

Appendix D-2 
 

Deep Gouge Geometry 

 

Cottonwood/Wilberg Mine Reclamation Plan 



Geometry of a Large and Small Pock

Based on the shape of an inverted, square truncated pyramid:

Volume: where a = surface side length

b = base side length

h = depth

Pock a b h Volume

Size (ft) (ft) (ft) (ft3)

Large 6 3 3 63.0

Small 3 1.5 1.5 7.9

Depth of water in pock from direct precipitation during 100-yr, 6-hr event:

100-yr, 6-hr storm event = 2.25 in 0.1875 ft

  (From National Weather Service Hydrometeorological Design Studies Center web site)

Pock Top Width % of Pock

Size (ft) Depth (ft) Vol. (ft3) Volume Depth (ft) Width (ft) Vol. (ft3)

Large 6 0.19 6.75 10.7 0.615 3.615 6.747

Small 3 0.19 1.69 21.4 0.537 2.037 1.692

Check of Precipitation Volume Calcs

Precipitation Iterative Calc of Precip Depth in Pock

𝑉 =
𝑎2 + 𝑎𝑏 + 𝑏2 ℎ

3
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Runoff from Undisturbed to Disturbed 

 

Cottonwood/Wilberg Mine Reclamation Plan 



Runoff from Undisturbed Area above Disturbed

100 yr 10 yr 100 yr 10 yr 100 yr 10 yr

24 hr 3.00 2.06 S=3.89" 0.81 0.32 0.07 0.03

12 hr 2.57 1.73 CN=72* 0.57 0.19 0.05 0.02

6 hr 2.25 1.41 0.40 0.09 0.03 0.01

Area of runoff plot = 2.7 acres=117612 sf

 (refer to Plate 4E)

100 yr 10 yr

24 hr 7917.3 3114.5

12 hr 5539.2 1834.5

6 hr 3960.6 865.7

Number of large pocks= 77

Capacity of Pock = 63 cf

Capacity Total of Pocks= 4851 cf

These calculations show that the large pocks constructed along the disturbed/undisturbed interface

are capable of controlling the runoff from the above undisturbed area.

Number of small pocks = 142

Capacity of pock = 7.9 cf

Total runoff volume from plot = 1121.8 cf

Above calculations show that using only small pocks along the disturbed/undisturbed interface will not

adequately control the runoff from the above undisturbed areas. Thus, large pocks will be constructed

at this interface. It should be noted that field observatons of pocked, reclaimed areas using smaller pocks

have not shown any failures due to overfilling of the pocks by runoff at the disturbed/undisturbed interface.

*Mt. Nebo Scientific, Reference Area Survey 2012, 53% Ground Cover Denisty

and TR-55 (1986) Table for determining  runoff curve numbers for arid and semiarid rangelands.

P (in) Q (in) Q (ft)

Volume of runoff (cf)

𝑄 =
(𝑃 − 0.2𝑆)2

𝑃 + .8𝑆
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Adequacy of Reclamation Gouges at the 

Cottonwood/Wilberg Mine for Intercepting 

Runoff and Sediment for Adjacent 

Undisturbed Areas  
 

Cottonwood/Wilberg Mine Reclamation Plan 



 1 EarthFax Engineirng Group, LLC 
 

ADEQUACY OF RECLAMATION GOUGES AT THE 
COTTONWOOD/WILBERG MINE FOR 

INTERCEPTING RUNOFF AND SEDIMENT FROM 
ADJACENT UNDISTURBED AREAS 

 
 

Interwest Mining Company is responsible for reclaiming surface disturbance associated with the 
Cottonwood/Wilberg Mine complex in Emery County, Utah.  To minimize the potential for erosion of the 
site during and following reclamation, Interwest has proposed to reclaim the site through the use of 
deep gouging.  This method has been successfully applied at several mine sites in Utah during the past 
20 years and was a major reason why the U.S. Office of Surface Mining Reclamation and Enforcement 
(“OSM”) awarded Castle Gate Mining Company with the 2003 Excellence in Surface Coal Mining and 
Reclamation National Award. 

 
As noted in “The Practical Guide to Reclamation in Utah” prepared by the Utah Division of Oil, 

Gas and Mining (“DOGM”),1 “the process [of gouging] is repeated in a random and overlapping pattern, 
making it impossible for water to flow down slope.”  The gouges retain all precipitation, thereby 
precluding runoff and the generation of down-slope sediment.  Gouging and the associated mulching 
and seeding also create a microenvironment that encourages rapid germination of seeds, thereby 
greatly enhancing revegetation success. 

 
A prior document2 evaluated the efficacy of deep gouging as a reclamation technique, including 

the potential volume of precipitation and sediment that might be captured by individual gouges within 
the slope and the appropriateness of the Revised Universal Soil Loss Equation (“RUSLE”) as a predictor of 
sediment yields in reclaimed areas.  The purpose of this current document is to present the results an 
evaluation of the ability of deep gouging to capture and retain runoff and sediment generated from 
undisturbed areas upslope from reclaimed areas at the Cottonwood/Wilberg Mine complex.  

 
The design standard for deep gouging is generally as stated in DOGM’s reclamation guide.1  The 

gouges are constructed using a trackhoe to excavate multiple shallow pits into a regraded, topsoiled, 
and mulched slope.  Soil from each excavated pit is placed around the rim of the pit.  Field experience 
has indicated that individual pits have approximate surface diameters of 3 to 6 feet and approximate 
depths of 1.5 to 3 feet.  Gouges are constructed in a random pattern with no downslope flow path 
remaining between gouges. 

 
Potential Runoff Volumes 
 

Figure 1 shows the boundaries of watersheds smaller than 1 square mile that drain toward the 
proposed reclaimed area.  Runoff from these watersheds (labeled RWS-1 through RWS-6) will be 
controlled through the construction of open channels to convey flow to the larger reclamation channels 
at the site.  The design of these reclamation tributary channels was provided previously.  This figure also 

                                                           
1
 Wright, M.A. and S. White (eds.). n.d. The Practical Guide to Reclamation in Utah. Utah Division of Oil, Gas and 

Mining. Salt Lake City, Utah. Downloaded from 
https://fs.ogm.utah.gov/pub/MINES/Coal_Related/RecMan/Reclamation_Manual.pdf.  
2
 Letter from Richard B. White, EarthFax Engineering Group, to Dennis Oakley, Interwest Mining Company, dated 

November 17, 2015. 

https://fs.ogm.utah.gov/pub/MINES/Coal_Related/RecMan/Reclamation_Manual.pdf
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shows interbasin areas (labeled IBA-1 through IBA-5) that will contribute overland flow to reclaimed 
areas.  This overland flow will be captured in the gouges at the upslope edges of the reclaimed areas. 

 
The prior evaluation2 recommended that larger gouges be placed at the boundary between the 

reclaimed area and the upslope undisturbed area.  Therefore, for the purposes of this current 
evaluation, the quantity of overland flow that could discharge from the undisturbed area into the 
uppermost row of gouges was determined assuming the volume of each gouge could be estimated 
based on the geometry of (1) a truncated sphere with a surface diameter of 6 feet and a depth of 3 feet 
and (2) a truncated pyramid with a top width of 6 feet, and bottom width of 3 feet, and a depth of 3 
feet.  These geometries are typical of field observations. 

 
In each case, the depth of runoff resulting from the 100-year, 6-hour precipitation event (2.25 

inches, as determined from the National Weather Service Hydrometeorological Design Studies Center 
web site3) was calculated using a runoff curve number of 70 for the undisturbed area.  This curve 
number was based on a ground cover density of 61% (36% understory + 17% litter + 8% overstory) as 
reported by Mt. Nebo Scientific in their 2011 vegetation monitoring report.4  The quantity of 
precipitation falling directly into a gouge was added to the runoff volume to account for the total 
amount of water that might be captured by each gouge.  Infiltration of water from the gouge during the 
precipitation event was ignored in order to make the estimate more conservative. 

 
The runoff from each interbasin area resulting from a 100-year, 6-hour storm is presented in 

Table 1.  This table also provides an indication of the length of each interbasin area at the upslope edge 
of the future reclaimed area and the number of gouges that will occupy each row of that length, based 
on a 6-foot gouge width.  During construction, soil excavated from individual gouges is placed around 
the edges of the gouges.  At the boundary between the undisturbed and reclaimed areas, this will result 
in the creation of a small berm at the upslope edge of the boundary.  For the purpose of this evaluation, 
the presence of this berm was ignored, resulting in the assumption that all runoff and sediment 
originating in the undisturbed area will flow into the gouges at the upslope boundary of the reclaimed 
area. 
 

As indicated in Table 1, sufficient capacity will be available in one row of gouges to contain all of 
the runoff from each undisturbed interbasin area.  Minor quantities of water (depending on gouge 
geometry and the particular interbasin area) may flow from the first row to the second row of gouges 
during a 100-year, 6-hour precipitation event.  This is in general agreement with the analyses presented 
in Appendix D of the Cottonwood/Wilberg reclamation plan. 

 
The reclamation plan indicates that the entire disturbed area, from the upslope edge adjacent 

to the undisturbed area to the downslope edge adjacent to the primary reclamation channels, will be 
gouged.  Thus, multiple rows of gouges will be constructed downslope from the first two rows, thereby 
providing additional runoff storage capacity and protection against erosion of the reclaimed surface. 

 
  

                                                           
3
 National Weather Service Hydrometeorological Design Studies Center data base accessed at 

http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=ut. 
4
 Mt. Nebo Scientific, Inc.  2012. Vegetation Monitoring: Reference Areas. Project report prepared for Energy West 

Mining Company. Springville, Utah. 

http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=ut
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Potential Sediment Volumes 
 

The potential quantity of sediment that might be yielded from undisturbed interbasin areas to 
the gouges was calculated using the Revised Universal Soil Loss Equation (“RUSLE”).  This equation was 
developed by the USDA Agricultural Research Service5 as an outgrowth of the original Universal Soil Loss 
Equation (“USLE”)6.  Revisions to the original equation occurred primarily in the form of updated 
research to better define the variables that are used in the equation.  These updates also included 
computerized algorithms for selecting and calculating the variables used in the equation. 

 
The Universal Soil Loss Equation was originally developed for use on agricultural lands.  

Nonetheless, the soil erosion principles are equally applicable to construction and mining sites.  OSM 
considered RUSLE to be sufficiently applicable to the prediction of soil loss from reclaimed mine sites 
that the agency was largely responsible for developing one of the original updates to the model (known 
as RUSLE, version 1.06).7  This version of the computer program included updates to the table of RUSLE 
variables that were specifically developed for predicting soil loss from reclaimed mine sites.  These 
updates were retained in future editions of the model, including the current edition (known as RUSLE2). 

 
The efficacy of RUSLE as a predictor of sediment yields on reclaimed mine sites was verified by 

Kapolka8  and Winking9.  Given the extensive use of USLE and RUSLE, the acceptance of these models by 
both OSM and NRCS, the research that has been done to provide inputs appropriate to construction and 
mining sites, and the research that has verified the applicability of RUSLE to reclaimed mine sites, it is 
reasonable to conclude that RUSLE is an appropriate model for estimating soil loss from the reclaimed 
Cottonwood/Wilberg mine complex. 

 
The results of sediment yield calculations for the undisturbed area at the site are provided in 

Appendix E of the Cottonwood/Wilberg reclamation plan (see the results for profile LS-3, located as 
shown on Plate 4E of the reclamation plan).  These calculations indicate that the average annual 
sediment yield from the undisturbed area will be 1.5 tons/acre.  Utilizing this value and an assumed 
sediment density of 100 lb/ft3, Table 1 indicates that a period of 40 to 66 years will be required to fill 
one row of gouges.  At this slow fill rate, vegetation will adapt to the infilling of sediment and continue 
to provide adequate erosion protection. 

 
  

                                                           
5
 Renard, K.G., G.R. Foster, G.A Weesies, D.K. McCool, and D.C. Yoder. 1997. Predicting Soil Erosion by Water: A 

Guide to Conservation Planning With the Revised Universal Soil Loss Equation (RUSLE). Agriculture Handbook 
Number 703. USDA Agricultural Research Service. Tucson, AZ. 
6
 Wischmeier, W.H. and D.D. Smith. 1960. A Universal Soil-Loss Equation to Guide Conservation Farm Planning. 7

th
 

International Congress on Soil Science. pp. 418-425. 
7
 Galetovic, J. R. 1988. Guidelines for the Use of the Revised Universal Soil Loss Equation (RUSLE) Version 1.06 on 

Mined Lands, Construction Sites, and Reclaimed Lands. U.S. Office of Surface Mining Reclamation and  
Enforcement. Denver, CO. 
8
 Kapolka, N.M 1999. Effect of Slope Gradient and Plant Cover on Soil Loss on Reconstructed High Altitude Slopes. 

Thesis submitted in partial fulfillment of the requirements for the degree of Master of Science in Land 
Rehabilitation. Montana State University. Bozeman, MT. 
9
 Winking, S.R. 2002. Effect of Mechanical and Biological Enhancements on Erosion at High Elevation Disturbed 

Lands. Thesis submitted in partial fulfillment of the requirements for the degree of Master of Science in Land 
Rehabilitation. Montana State University. Bozeman, MT. 
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Summary 
 

The results presented herein indicate that the first row of gouges constructed at the boundary 
of the undisturbed and reclaimed areas of the Cottonwood/Wilberg Mine will generally be capable of 
containing the runoff and direct precipitation resulting from the 100-year, 6-hour precipitation event.  
Thus, the gouges will adequately protect downslope, reclaimed areas from erosion.  These gouges will 
also have sufficient volume that a period of at least 40 years will be required before the gouges will infill 
with sediment yielded from upslope, undisturbed areas. 

 
It is estimated that the rate of sediment infilling will be sufficiently slow that vegetation will 

adequately adapt and continue to provide long-term erosion protection on the reclaimed slopes.  With 
typical reclaimed slope lengths of 50 to 150 feet between upslope undisturbed areas and the primary 
reclamation channels, multiple rows of gouges will be constructed on the reclaimed slopes.  This will 
provide multiple lines of defense against erosion of the reclaimed site due to runoff from and sediment 
yielded by adjacent undisturbed areas. 

 
As noted previously, deep gouging has been used as a reclamation technique at several Utah 

mine locations for the past 20 years.  Field observations of reclaimed areas at the Willow Creek Mine, 
the Gordon Creek 2,7,8 Mine complex, and the Star Point Mine following significant storm events, some 
with estimated return periods in excess of 200 years, have shown no evidence of gouge failure.10  
Therefore, together with the data presented herein, deep gouging is considered an appropriate 
technique for reclamation of disturbed areas associated with the Cottonwood/Wilberg Mine. 
 

 
 

                                                           
10

 See the following plans prepared by EarthFax Engineering and ultimately submitted to and approved by the Utah 
Division of Oil, Gas and Mining prior to field implementation: 
 
“Plan for Repair of Reclamation Channels SPRD-30 and SPRD-31, Former Star Point Mine, Carbon County, Utah.” 

Prepared by EarthFax Engineering, Inc. for Plateau Mining Corporation. Dated September 2012. 
“Plan for Repair of Reclamation Channels CGRD-1, WCRD-4, and WCRD-5A at the Willow Creek Mine, Carbon 

County, Utah.” Prepared by EarthFax Engineering Group, LLC for Plateau Mining Corporation. Dated 
September 2013. 

“Plan for Repair of Reclamation Channel SD-6 at the Gordon Creek 2,7,8 Mine, Carbon County, Utah.” Prepared by 
EarthFax Engineering Group, LLC for Bowie Resource Partners, LLC. Dated November 2014. 



Curve number = 70 (See Note #1) S = 4.29

Precipitation depth (in) = 2.25 (Based on 100-yr, 6-hr event)

Unit area runoff (in) = 0.34

Interbasin Area Boundary Number of Total Runoff 

Watershed (acres) Length (ft) Gouges/Row Volume (ft^3)

IBA-1 3.57 463 77 4,427

IBA-2 1.99 418 70 2,468

IBA-3 5.03 693 116 6,238

IBA-4 10.56 1379 230 13,096

IBA-5 4.98 655 109 6,176

Note: Gouges per row based on gouge width of 6 ft. See Figure 1 for interbasin watershed boundaries.

Calculations based on gouges shaped like a truncated sphere  (6 ft surface diameter, 3 ft deep):

Single gouge area = 28.3 ft^2

Precip in single gouge = 5.3 ft^3

Single gouge volume = 56.5 ft^3

Interbasin

Watershed 1 Row 2 Rows 3 Rows 1 Row 2 Rows 3 Rows

IBA-1 4,351 8,701 13,052 -1.9 96.3 194.4

IBA-2 3,955 7,910 11,865 59.9 219.8 379.7

IBA-3 6,554 13,108 19,662 5.0 110.0 214.9

IBA-4 12,995 25,990 38,985 -0.8 98.4 197.6

IBA-5 6,159 12,317 18,476 -0.4 99.3 198.9

Calculations based on gouges shaped like a truncated pyramid  (6 ft top width, 3 ft base width, 3 ft deep):

Sinale gouge area = 36.0 ft^2

Precip in single gouge = 6.8 ft^3

Single gouge volume = 63.0 ft^3

Interbasin

Watershed 1 Row 2 Rows 3 Rows 1 Row 2 Rows 3 Rows

IBA-1 4,851 9,702 14,553 9.4 118.8 228.2

IBA-2 4,410 8,820 13,230 78.2 256.4 434.6

IBA-3 7,308 14,616 21,924 17.0 134.1 251.1

IBA-4 14,490 28,980 43,470 10.6 121.2 231.8

IBA-5 6,867 13,734 20,601 11.1 122.1 233.2

Rate of sediment infilling of gouges  from undisturbed area:

Sediment yield (from RUSLE calcs) = 1.5 tons/ac/yr

Assumed sediment density = 100 lb/ft^3

Interbasin Area Number of Gouge Volume

Watershed (acres) Gouges/Row per Row (ft^3) Tons/yr ft^3/yr

IBA-1 3.57 77 4,351 5.36 107.1

IBA-2 1.99 70 3,955 2.99 59.7

IBA-3 5.03 116 6,554 7.55 150.9

IBA-4 10.56 230 12,995 15.84 316.8

IBA-5 4.98 109 6,159 7.47 149.4

Note: Gouge volume based on truncated sphere calculation (i.e., the smaller of the two calc methods).

Note:

1. Curve number based on ground cover density of 61% (36% understory + 17% litter + 8% overstory) as

indicated by Mt. Nebo Scientific in their 2011 vegetation monitoring report. This curve number is based

on an assumed Hydrologic Soil Group of "C". Determined from Figure 9.6 of NEH, Part 630, Hydrology.

41.2

TABLE 1

40.6

66.2

43.4

41.0

Total Gouge Volume (ft^3) % Capacity in Excess of Runoff + Precip

Annual Sed Yield from IBA Time to Fill One Row

of Gouges (yr)

% Capacity in Excess of Runoff + PrecipTotal Gouge Volume (ft^3)

Estimated Volume of Overland Flow and Sediment

Reaching Uppermost Reclamation Gouges

at the Cottonwood/Wilberg Reclaimed Site
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Appendix E 
 

Revise Universal Soil Loss Equation (RUSLE) 

 E-1: RUSLE – Comparison of Sediment Control 

Management Practices 

 E-2: RUSLE – Program Input Parameters and Sediment 

Delivery Results for Profiles LS-1, LS-2, and LS-3 
Refer to Plate-4E for Slope Profile Locations. 

 

Cottonwood/Wilberg Mine Reclamation Plan 
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Appendix E-1 
 

RUSLE – Comparison of Sediment Control 

Management Practices 

Refer to Plate-4E for Slope Profile Locations. 

 

Cottonwood/Wilberg Mine Reclamation Plan 



 

Using RUSLE to compare three sediment control practices for profile LS-2 (refer to Plate-4E). 

 

Sediment delivery ratios for 

the three sediment control 

practices. 



 
 

RUSLE2 Worksheet Erosion Calculation Record 
 
 
Info:   Site LS-1 modeling the support management practice of a 10" mold board plow roughness and three level terraces in the middle of the slope 
(to mimic pocking). 
Note: This profile includes incorporating mulch into the soil and the application of a bonded fiber matrix to the soil surface.  
 
Inputs: 

Owner name Location -- 
Interwest Mining Company Utah\Emery County\UT_Emery_R_13  

 

Location Soil 
Slope length 

(horiz) 
Avg. slope 

steepness, % 

Utah\Emery 
County\UT_Emery_R_13 

DZG2 Gerst-Strych-Rock outcrop complex, 30 to 65 percent 
slopes\Strych very cobbly loam  20% 

243 51.2 

 
Outputs: 

Management Contouring 
Strips / 
barriers 

Diversion/terrace, 
sediment basin 

Soil loss erod. 
portion, t/ac/yr 

Soil 
detachment, 

t/ac/yr 

Cons. plan. 
soil loss, 
t/ac/yr 

Sed. 
delivery, 
t/ac/yr 

LS2RevOperation 
c. perfect 

contouring no row 
grade 

(none) 
3 level terraces in middle 

of RUSLEslope 
0.32 0.32 0.19 0.092 

 



 
PacifiCorp – Interwest Mining Company 

 

2017 

Appendix E-2 
 

RUSLE – Program Input Parameters and Sediment 

Delivery Results for Profiles LS-1, LS-2, and LS-3 

Refer to Plate-4E for Slope Profile Locations. 

 

Cottonwood/Wilberg Mine Reclamation Plan 
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RUSLE2 Worksheet Erosion Calculation Record 
 
 
Info:   Site LS-2 modeling the support management practice of a 10" mold board plow roughness and three level terraces in the middle of the slope 
(to mimic pocking). 
Note:  This profile includes incorporating mulch into the soil and the application of a bonded fiber matrix to the soil surface.  
 
Inputs: 

Owner name Location -- 
Interwest Mining Company Utah\Emery County\UT_Emery_R_13  

 

Location Soil 
Slope length 

(horiz) 
Avg. slope 

steepness, % 

Utah\Emery 
County\UT_Emery_R_13 

DZG2 Gerst-Strych-Rock outcrop complex, 30 to 65 percent 
slopes\Strych very cobbly loam  20% 

363 34.4 

 
Outputs: 

Management Contouring 
Strips / 
barriers 

Diversion/terrace, 
sediment basin 

Soil loss erod. 
portion, t/ac/yr 

Soil 
detachment, 

t/ac/yr 

Cons. plan. 
soil loss, 
t/ac/yr 

Sed. 
delivery, 
t/ac/yr 

LS2RevOperation 
c. perfect 

contouring no row 
grade 

(none) 
3 level terraces in middle 

of RUSLEslope 
0.28 0.28 0.16 0.078 
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RUSLE2 Worksheet Erosion Calculation Record 
 
 
Info:   Site LS-3: Reference Area on west side of canyon.  
 
Inputs: 

Owner name Location -- 
Interwest Mining Company Utah\Emery County\UT_Emery_R_13  

 

Location Soil 
Slope length 

(horiz) 
Avg. slope 

steepness, % 

Utah\Emery 
County\UT_Emery_R_13 

DZG2 Gerst-Strych-Rock outcrop complex, 30 to 65 percent 
slopes\Strych very cobbly loam  20% 

153 65.4 

 
Outputs: 

Management Contouring 
Strips / 
barriers 

Diversion/terrace, 
sediment basin 

Soil loss erod. 
portion, t/ac/yr 

Soil 
detachment, 

t/ac/yr 

Cons. plan. 
soil loss, 
t/ac/yr 

Sed. 
delivery, 
t/ac/yr 

Ref#3 - Cool season 
grass; not harvested poor 

stand 
default (none) (none) 1.5 1.5 1.5 1.5 

 



 

Profile LS-3:  Sediment delivery of 1.5 t/ac/yr.  Cottonwood Pinyon/Juniper reference area below minesite 
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Appendix F 
 

Hydrological Procedures and Calculations for 

Wilberg East (Right Fork) and Wilberg West (Left 

Fork) Channels in Grimes Wash 

 

 F-1: Design for Watersheds Draining at Least One Square 

Mile 

 F-2: Design for Watersheds Draining Less Than One 

Square Mile 

 

Cottonwood/Wilberg Mine Reclamation Plan 
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Appendix F-1 
 

Design for Watersheds Draining at Least One 

Square Mile 

 

Cottonwood/Wilberg Mine Reclamation Plan 



Cottonwood/Wilberg Reclamation Plan 

Note: The following hydrological procedures and calculations as used for final reclamation 

presents the design of the final reclamation channel. This channel design was created by 

Vaughn Hansen and Associates in 1984. At the time of development, the plan was to leave in 

place a small section of road which serves as access to the mine. The design included dual 90" 

culverts under the road. As this is no longer the plan, PacifiCorp feels the channel has been 

designed using prudent engineering and hydraulic design procedures. Therefore, review of this 

appendix should only focus on the channel design and not the culvert design. 

Secondly, the drainage map that accompanies this design has been updated to show current 

permit boundaries. The drainage areas have not changed. 
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HYDROLOGICAL PROCEDURES AND CALCt~TIONS 

Procedures and calculations for determining peak discharge 

and volumes for the 100 year-24 hour storm event for each water

shed and subdrainage (pt<l:\ofl, 4 F) utilize the Soil Conservation 

Service"Curve Number Method (SCS. 1980; SCS, 1972). Distribution 

of rainful during a 24-hour sto~ event is depicted in Table A-l 

and associated calculations utilize the technique reported in 

SCS, 1964. 

TABLE A-I. Accumulation of Rainfall to 24 Hours. 

Time (bra) 

o 
2 
4 
6 
8 

10 
11 
12 
13 
14 
16 
20 
24 

o 
0.022 
0.048 
0.080 
0.120 
0.181 
0.235 
0.663 
0.772 
0.820 
0.880 
0.952 
1.000 

*Ratio of accumulated rainfall (Px ) to the 24-hour value (P2') . 

The following steps were used in calculating peak and total 

flows for the 100 year-24 hour storm event. 

• Watershed Characteristics Description 

Each watershed was delineated on the appropriate 
U.S.G.S. 7.5' quadrangle map. Subdratnages were 
evaluated and delineated (P\a.{c. ~F) based on direction 
of flow, slope, aspect, vegetative cover, and soil 
hydrologic group. Acreage of each sub drainage and 
watershed was determined using a polar planimeter. 

A-I 



Drainage density was also determined for each 
subdrainage and watershed from topographic maps. 

• Curve Number Selection 

Curve numbers (CN) were selected based on an analysis 
of drainage aspect, expected vegetative cover 
and hydrologic soil class. These parameter values 
were determined from topographic maps, field obser
vations, and discussions with the Forest Hydrologist 
Manti-LaSal National Forest. Curve numbers were 
extrapolated from Figure S-3 (SCS, 1980) based upon 
the anticipated hydrologic soil cover complex. 

Lower portions of the drainages usually had excessively 
steep slopes (vertical in some cases) resulting in high 
CN values which represent low infiltration character
istics for the area. Where slopes moderated, as in 
Area IVa (Deer Creek), the CN was reduced to account 
for increased infiltration. North-facing slopes had 
the lowest CN values as reflected by higher vegetation 
density and more developed soils. Curve numbers for 
drainages with either eastern or western aspect were 
intermediate as compared to southern or northern slopes. 
It was generally assumed that cover density was near 
40% in these areas and that soils were less developed 
(Soil Hydrologic Class C) than on northern slopes. 
Drainage areas IIc, IVd. and Va were assigned CN ' s in 
the intermediate range. 

Composite CN's were developed for the moderately 
sloped portions of all watersheds except Des-Bee-Dove 
(III) and Deer Drainage (V) based on area proportions. 
Steeply sloped areas were not included in the composite 
CN's as analysis showed that inclusion of steep slopes 
resulted in artifically reduced peak flows. The higher 
flow volumes obtained from a separate analysis of 
excessive and mo~erately steep slopes was determined to 
be more representative of the area. 

A-2 



Figure 5-3: 

Figure 9-Z Estimating runoff curve numbers of forest
range complexes in Western United States: 
juniper-grass and sage-grass complexes 

80 

20 -

°o~~--~----~~----~------~~ 
20 40 60 80 100 
Ground cover delUlity in percent 

Reprinted from 5CS National Engineering Handbook (210-VI-NEH, July 2004) Part 630, Chapter 9, pate 9-

4. 



• Runoff Determination 

To determine runoff in each sub drainage and watershed, 
the CN is applied in the following equations: 

Eq 1.0 

Eq 2.0 

S - 1000 - -rn- - 10, 

where, S, is a coefficient related to 
the soil and cover conditions of a 
specific watershed or subdrainage, 

and. CN, is the curve number as extra
polated from Figure S-3 of SCS, 1980. 

2 
Q = (P-O. 2S) . 

P+0.8S ' 

where, P, is total storm rainfall in 
inches, and, Q, is actual direct runoff 
in inches. 

The curve number method assumes that the amount of preci
pitation occurring five days preceding a storm is an 
indication of the antecedent moisture condition (AMC) of 
the soil. The moisture condition generally used is the 
average, AMC II. This average assumes between 1. 4 and 
2.1 inches preceding a flood event during a growing season 
or between 0.5 and 1.1 inches during a dormant season. If 
the AMC is greater than 2.1 or 1.1 inches respectively, a 
wet antecedent moisture condition (AMCIII) is presli~ed. 
If it is less than 1.4 or 0.5 inches respectively, a dry 
antecedent moisture condition (AMC I) is used. Distribution 
of flows for a 24-hour period were calculated utilizing this 
change in AMC as described. 

• Peak Flow Determination 

Once runoff (Q) had been calculated, peak flow was estimated 
based on a synthetic hydrograph (SCS, 1972). The following 
formulas were used: 

A-3 



Eq 3.0 

Eq 4.0 

where, Tp ' is time to obtain peak 
flow in minutes, A, is the area of 
the watershed in acres, S, is the 
% slope, 

and, DD, is the drainage density 
in ft/acre. 

KAQ 
Tp 

where, K, is a constant (484), 
A, is the watershed area in mi 2 , 
Q, is runoff in inches, 

and, qp' is the peak flow in cfs. 

Th~ Tp and qp values are used to construct the synthetic 
hydrographs. Equation 3.0 is a modification of the SCS 

equation and produces more reasonable results for the 
terrain involved (Personal Communication, 1980a). 
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****************************** 
* * * * * HYDROGRAPH DETERMINATION * 
* * * * ****************************** 

WATERSHED: WILBERG EAST 
FLOOD EVENT: 100-YEAR/24-HR STORH 

CLIENT: UTAH POWER & LIGHT CO. 
PROJECT NUMBER: 0179-002 
DATE: APRIL 5, 1982 

USER: SAB 

CALCULATION TIME INCREMENT: 

WATERSHED CHARACTERISTICS 
************************* 

AREA: 
MEAN ELEVATION: 
MEAN BASIN SLOPE: 
DRAINAGE LENGTH: \ 
DRAINAGE DENSITY: 

RUNOFF CHARACTERISTICS 
********************** 
PEAK FLOW: 
TIME TO PEAK FLOW: 
RUNOFF VOLUME: 

TOTAL STORM PRECIPITATION: 
TOTAL STORM RUNOFF: 
RUNOFF COEFFICIENT: 

0.05 HOURS 

1280.00 
0.00 

12.75 
18242.00 

14.25 

FEET '()Ji.. ef,c.I ~ ",....,.,..., ACRF.:S rl /'/ J. L~~. t:A14'·~, W~ 
PERCENT hLI4 ~ ~ ~ ~ 
FEET 
FEET/ACRF.: 

12.60 HOURS 

3.50 INCHES 

~::; I ... NC_H_ES ___ ~ <1 ~ 1# vd 
L~~, 
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****************************** 
* * * * * HYDROGRAPH DETERMINATION * 
* * * * ****************************** 

WATERSHED: WILBERG WEST 
FLOOD EVENT: 100-YEAR/24-HR STORM 

CLIENT: UTAH POWER & LIGHT CO. 
PROJECT NUMBER: 0179-002 
DATE: APRIL 5, 1982 

USER: SAB 

CALCULATION TIME INCREMENT: 

WATERSHED CHARACTERISTICS 
************************* 

AREA: 
MEAN ELEVATION: 
MEAN BASIN SLOPE: 
DRAINAGE LENGTH: 
DRAINAGE DENSITY: 

RUNOFF CHARACTERISTICS 
********************** 
PEAK FLOW: 
TIME TO PEAK FLOW: 
RUNOFF VOLUME: . 

TOTAL STORM PRECIP~TATION: 
TOTAL STORM RUNOFF: 
RUNOFF COEFFICIENT: 

0.05 HOURS 

1478.00 ACRES 
0.00 FEET 

11.92 PERCENT 
14269.20 FEET 

9.65 FEE'T/ACRE 

12 .75 HOURS 

3.50 INCHES 
0.94 INCHES 
0.27 
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***** TRAPEZODIAL CHANNEL DESIGN ***** 
DATE: APRIL 5, 1982 

CLIENT: UTAH POWER & LIGHT CO. 

CHANNEL SIDE SLOPE 
HORI = 2.0 VERT = 1.0 

***** LOCATION: WEST 
***** DESIGN FLOW = 

CHANNEL BASE WATER 
SLOPE WIDTH HEIGHT 

ex> (FT) (FT) 

5.00 5 3.39 

10.00 5 2.87 

15.00 5 2.60 

BY: JSF 
PROJECT: 0179-2 

ROUGHNESS COEFFICIENT 
N = 0.050 

(1) 
416.3 CFS 

CALCULATED CAJ.CULATED 
FLOW VELOCITY 

(CFS) CFT/SEC) 

418.6 10.5 

417.2 13.5 

416.7 15.7 



***** TRAPEZODIAL CHANNEL DESIGN ***** 
DATE: APRIL S, 1982 

CLIENT: UTAH POWER & LIGHT CO. 

CHANNEL. SIDE SLOPE 
HORI = 2.0 VERT = 1.0 

***** LOCATION: EAST 
***** DESIGN FLOW = 

CHANNEL BASE WATER 
SLOPE WIDTH HEIGHT 

(X) (FT) (FT) 

5.00 5 4.18 

10.00 5 3.56 

15.00 5 3.24 

BY: JSF 
PROJECT: 0379-2 

ROUGHNESS COEFFICIENT 
N = 0.050 

(II) 
656.0 CFS 

CALCULATED CALCULATED 
FLOW VELOCITY 

(CFS) (FT/SEC) 

657.3 11.8 

657.0 15.2 

658.7 17.7 



***** TRAPEZODIAL 'CHANNEL DESIGN ***** 
DATE: APRIL 5, 1982 BY: JSF 

CLIENT: UTAH POWER & LIGHT CO. PROJECT: 0179-2 

CHANNEL SIDE SLOPE ROUGHNESS COEFFICIENT 
HORI = 2.0 VERT = 1.0 N = 0.050 

***** LOCATION: I + II 
***** DESIGN FLOW = 1072.3 CF'S 

CHANNEL BASE WATER CALCULATED CALCULATED 
SLOPE WIDTH HEIGHT FLOW VELOCITY 

(X) (FT) (FT) (eFS) (FT/SEC) 

5.00 5 5.22 1075.0 13.3 

10.00 5 4.47 1076.8 17.3 

15.00 5 4.07 1074.2 20.1 



-

****************************** 
* * * * * HYDROGRAPH DETERMINATION * 
* * * * ****************************** 

WATERSHED: WILBERG WEST 
FLOOD EVENT: 100-YEAR/24-HR STORM 

CLIENT: UTAH POWER & LIGHT CO. 
PROJECT NUMBER: 0179-002 
DATE: APRIL 5, 1982 

USER:. SAB 

CALCULATION TIME INCREMENT: 

WATERSHED CHARACTERISTICS 
************************* 

AREA: 
MEAN ELEVATION: 
MEAN BASIN SLOPE: 
DRAINAGE LENGTH: 
DRAINAGE DENSITY; 

RUNOFF CHARACTERISTICS 
********************** 
PEAK FLOW: 
TIME TO PEAK FLOWl 
RUNOFF VOLUME: 

TOTAL STORM PRECIPITATION: 
TOTAL STORM RUNOFF: 
RUNOFF COEFFICIENT: 

0.05 HOURS 

1478.00 ACRES 
0.00 FEET 

11.92 PERCENT 
14269.20 FEET 

9.65 FEfT/ACRF.: 

416.29 CFS 
12.75 HOURS 

115.41 ACRE-FEET 

3.50 INCHES 
0.94 INCHES 
0.27 



SUB-BASIN CHARACTERISTICS 
************************* 

NUMBER OF SUB-BASINS: 2 

********************************** 
* * * * * SUBBASIN * AREA * CURVE * * NUMBER * (ACRES) * NUMBER * 
* * * * 
********************************** 
* * * * 
* * * * * 1 * 1419.00 * 61.0 * * 2 * 59.00 * 95.0 * 
* * * * * * * * ********************************** 
COMPOSITE CURVE NUH~ER: 68.7 



PRECIPITATION CHARACTERISTICS 
***************************** 

STORM FREQUENCY: 100-YR 
DURATION: 24-HR 

INTENSITY: 3.50-IN 

RAINFALL DISTRIBUTION 

******************* 
* * * * HOUR * RAINFAl.L * 
* * (INCHES) * 
* * * 
******************* 
* * * 
* * * 
* 1 * 0.04 * 
* 2 * 0.08 * 
* 3 * 0.12 * * 4 * 0.17 * 
* 5 * 0.22 * 
* 6 * 0.28 * * 7 * 0.35 * * 8 * 0.42 * * 9 * 0.51 * 
* 10 * 0.63 * 
* 11 * 0.82 * * 12 * 2.32 * 
* 13 * 2.70 * 
* 14 * 2.87 ' * * 15 * 2.98 * 
* 16 * 3.08 * * 17 * 3.14 * 
* 18 * 3.21 * * 19 * 3.27 * * 20 * 3.33 * 
* 21 * 3.3i * 
* 22 * 3.42 * * 23 * 3.46 * 
* 24 * 3.50 * 
* *. * 
* * * 
******************* 

'. 



FLOOD HYDROGRAPH 
**************** 

WATERSHED: WILBERG WEST 
STORM: 100-YR/24-HR 

************************** 
* * * 
* TIME * DISCHARGE * * (HOURS) * (CFS) * 
* * * 
************************** 
* * * 
* * * 
* 3.05 * 0.01 * 
* 3.10 * 0.01 * 
* 3.15 * 0.01 * * 3.20 * 0.01 * * " 3.25 * 0.02 * * 3.30 * 0.02 * 
* 3.35 * 0.02 * * 3.40 * 0.03 * 
* 3.45 * 0.04 * * -" 3.50 * 0.04 * 
* 3.55 * 0.05 * 
* 3.60 * 0.06 * 
* 3.65 * 0.07 * 
* 3.70 * 0.08 * 
* 3.7:;; * 0.09 * * 3.80 * 0.11 * * 3.85 * 0.12 * 
* 3.90 * 0.13 * 
* 3.95 * 0.15 * 
* 4.00 * 0.16 * * 4.05 * 0.18 * * 4.10 * 0.19 * * 4.15 * 0.21 * 
* 4.20 * 0.23 * * 4.25 * 0.25 * 
* 4.30 * 0.26 * 
* 4.35 * 0.28 *" 
* 4.40 * 0.30 * 
* 4.45 * 0.32 * * --4.50 * 0.34 * 
* 4.55 * 0.36 * 
* 4.60 * 0.38 * 
* * * ************************** 

'. 



FLOOD HYDROGRAPH 
**************** 

WATERSHED: WILBERG WEST 
STORM: 100-YR/24-HR 

************************** 
* * * * TIME * DISCHARGE * * (HOURS) * (CFS) * 
* * * ************************** 
* * * * * * * 4.65 * 0.41 * 
* 4.70 * 0.43 * 
* 4.75 * 0.45 * * 4.80 * 0.48 * * 4.85 * 0.50 * * 4.90 * 0.53 * * 4.95 * 0.55 * 
*---5.00 * 0.58- * 
* 5.05 * 0.60 * * 5.10 * 0.63 * * 5.15 * 0.65 * 
* 5.20 * 0.68 * * 5.25 * 0.70 * * 5.30 * 0.73 * 
* 5.35 * 0.75 * 
* 5.40 * 0.77 * * 5.45 * 0.80 * * 5.50 * 0.S2 * 
* 5.55 * 0.84 * 
* 5.60 * 0.-S7 * * 5.65 * 0.S9 * 
* 5.70 * 0.91 * * 5.75 * 0.93 * * 5.S0 * 0.96 * * 5.85 * 0.98 * * 5.90 * l~OO * * 5.95 * 1.02 * * 6.00 * 1.04 * 
* 6.05 * 1.06 * 
* 6.10 * 1.08 * 
* 6.15 * 1.10 * 
* 6.20 * 1.13 * 
* * * ************************** 



FLOOD HYDRO GRAPH 
**************** 

WATERSHED: WILBERG WEST 
STORK: 100-YR/24-HR 

************************** 
-* * * * TIME * DISCHARGE * * (HOURS) * (CFS) * 
* * * ************************** 
* * * * * * * 6.25 * 1.15 * 
* 6.30 * 1.17 * * 6.35 * 1.20 * * 6.40 * 1.22 * 
* 6.45 * 1.24 * * 6.50 * 1.27 * 
* 6.55 * 1.30 * 
* 6.60 * 1.32 * 
* 6.65 * 1.35 * 
* 6.70 * 1.39 * 
* 6.75 * 1.42 * 
* 6.80 * 1.45 * * 6.85 * 1.49 * 
* 6.90. 1.52 * * 6.95 * 1.55 * 
* 7.00 * 1.59 * 
* 7.05 * 1.62 * 
* 7.10 * 1.66 * 
* 7.15 * 1.69 * * 7.20 * 1.72 * * 7.25 * 1.75 * 
* 7.30 * 1.79 * * 7.35 * 1.82 * 
* 7.40 * 1.85 * 
* 7.45 * 1.87 * 
* 7.50 * 1.90 * 
* 7.55 * 1.93 * * 7.60 * 1.95 * * 7.65 * 1.98 * * 7.70 * 2.00 * 
* 7.75 * 2.03 * 
* 7.80 * 2.05 * 
* * * ************************** 



FLOOD HYDROGRAPH 

**************** 

WATERSHED: WILBERG WEST 
STORM: 100-YR/24-HR 

************************** 
* * * * TIME * DISCHARGE * 
* (HOURS) * (CFS) . * 
* * * ************************** 
* * * * * * * 7.85 * 2.07 * * 7.90 * 2.09 * * 7.95 * 2.11 * 
* 8.00 * 2.14 * 
* 8.05 * 2.16 * 
* 8.10 * 2.18 * * 8.15 * 2.20 * * 8.20 * 2.23 * 
* 8.25 * 2.27 * 
* 8.30 * 2.29 * 
* 8.35 * 2.32 * 
* 8.40 * 2.35 * 
* 8.45 * 2.38 * * 8.50 * 2.~2 * 
* 8.55 * 2.45 * 
* 8.60 * 2.50 * 
* 8.65 * 2.54 * * 8.70 * 2.59 * * 8.75 * 2.64 * 
* 8.80 * 2.70 * * 8.85 * 2.75 * 
* 8.90 * 2.81 * 
* 8.95 * 2.86 * * 9.00 * 2~92 * * 9.05 * 2.98 * * 9.10 * 3.03 * 
* 9.15 * 3.09 * * 9.20 * 3.16 * 
* 9.25 * 3.22 * 
* 9.30 * 3.28 * * 9.35 * 3.34 * * 9.40 * 3.40 * 
* * * ************************** 
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FLOOD HYDROGRAPH 

**************** 

WATERSHED: WILBERG WEST 
STORM: 100-YR/24-HR 

************************** 
* * * 
* TIME * DISCHARGE * 
* (HOURS) * (CFS) * 
* * * 
************************** 
* * * 
* * * 
* 9.45 * 3.45 * 
* 9.50 * 3.51 * 
* 9.55 * 3.57 * 
* 9.60 * 3.63 * 
* 9.65 * 3.70 * * 9.70 * 3.77 * 
* 9.75 * 3.84 * 
* 9.80 * 3.91 * 
* 9.85 * 3.98 * * 9.90 * 4.06 * 
* 9.95 * 4.13 * * 10.00 * 4.20 * 
* 10.05 * 4.27 * 
* 10.10 * 4.34 * *. 10.15 * 4.42 * 
* 10.20 * 4.53 * 
* 10.25 * 4.64 * 
* 10.30 * 4.73 * 
* 10.35 * 4.83 * 
* 10.40 * 4.92 * .* '10.45 * 5.02 * 
* 10.50 * 5.12 * 
* 10.55 * 5.24 * 
* 10.60 * 5.37 * * 10.65 * 5.51 * 
* 10.70 * 5.66 * * 10.75 * 5.82 * 
* 10.80 * 5.99 * 
* 10.85 * 6.16 * 
* 10.90 * 6.33 * * 10.95 * 6.50 * 
* 11.00 * 6.68 * 
* * * 
************************** 

'. 
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FLOOD HYDROGRAPH 
**************** 

WATERSHED: WILBERG WEST 
STORM: 100-YR/24-HR 

************************** 
* * * * TIME * DISCHARGE * * (HOURS) * (CFS) * 
* * * 
************************** 
* * * 
* * * 
* 11.05 * 6.85 * 
* 11.10 * 7.01 * 
* 11.15 * 7.53 * 
* 11.20 * 8.62 * 
* 11.25 * 9.87 * * 11.30 * 11.44 * 
* 11.35 * 13.87 * 
* 11.40 * 17.17 * 
* 11.45 * 21.24 * 
* 11.50 * 26.12 * 
* 11.55 * 31'.95 * 
* 11.60 * 38.91 * 
* 11.65 * 47.19 * 
* 11.70 * 57.00 * 
* 11.75 * 68.50 * 
* 11.80 * 81.86 * 
* 11.85 * 97.18 * 
* 11.90 * 114.49 * 
* 11.95 * 133.81 * 
* 12.00 * 155.10 * * 12.05 * 178.31 * 
* 12.10 * 203.28 * 
* 12.15 * 226.15 * 
* 12.20 * 244.27 * 
* 12.25 * 263.16 * 
* 12.30 *~ 285.22 * * 12.35 * 308.39 * 
* 12.40 * 331.13 * 
* 12.45 * 352.51 * * 12.50 * 371.50 * 
* 12.55 * 387.47 * 
* 12.60 * 399.82 * 
* * * 
************************** 



FLOOD HYDRO GRAPH 

**************** 

WATERSHED: WILBERG WEST 
STORM: 100-YR/24-HR 

************************** 
* * * * TIME * DISCHARGE * * (HOURS) * (CFS) * * * * ************************** 
* * * 
* * * 
* 12.65 * 408.67 * 
* 12.70 * 413.97 * *..¥ 12.75 * 416.29 * I 

12.80 415.-82 * * * * 12.85 * 413.01 * 
* 12.90 * 408.36 * * 12.95 * 402.12 * 
* 13.00 * 394.62 * 
* 13.05 * 386.07 * 
* 13.10 * 377.16 * 
* 13.15 * 367.18 * 
* 13.20 * 355.77 * 
* 13.25 * 344.40 * 
* 13.30 * 333.78 * 
* 13.35 * 323.85 * 
* 13.40 * 314.53 * 
* 13.45 * 305.9~ * 
* 13.50 * 297.79 * * 13.55 * 289.95 * 
* 13.60 * 281.92 * 
* 13.65 * 273.79 * * 13.70 * ~65.52 * 
* 13.75 * 257.21 * 
* 13.80 * 248.92 * 
* 13.85 * 240.58 * 
* 13.90 * 232.33 * * 13.95 * 224.27 * * 14.00 * 216.43 * * 14.05 * 208.84 * 
* 14.10 * 201.67 * 
* 14.15 * 194.70 * 
* 14.20 * 187.65 * 
* * * 
************************** 

" , . 
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FLOOD HYDRO GRAPH 
**************** 

WATERSHED: WILBERG WEST 
STORM: 100-YR/24-HR 

************************** 
* * * 
* TIME * DISCHARGE * * (HOURS) * (CFS) * 
* * * 
************************** 
* * * 
* * * 
* 14.25 * 180.97 * * 14.30 * 174.87 * 
* 14.35 * 169.25 * 
* 14.40 * 164.03 * 
* 14.45 * 159.23 * 
* 14.50 * 154.73 * * 14.55 * 150.45 * * 14.60 * 146.28 * 
* 14.65 * 142.23 * 
* 14.70 * 138.26 * * 14.75 * 134.39 * * 14.80 * 130.63 * 
* 14.85 * 126.98 * * 14.90 * 123.44 * 
* 14.95 * 120.05 * * 15.00 * 116.82 * 
* 15.05 * 113.73 * 
* 15.10 * 110.84 * 
* 15.15 * 108.14 * * 15.20 * 105.60 * 
* 15.25 * 103.24 * 
* 15.30 * 101.05 * 
* 15.35 * 99.05 * 
* 15.40 * 97.22 * 
* 15.45 * 95.59 * 
* 15950 * 94.14 * 
* 15.55 * 92.83 * 
* 15.60 * 91.64 * 
* 15.65 * 90.57 * 
* 15.70 * 89.59 * 
* 15.75 * 88.71 * 
* 15.80 * 87.91 '* 
* * * 
************************** 

'. 
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FLOOD HYDROGRAPH 
**************** 

WATERSHED: WILBERG WEST 
STORM: 100-Y~/24-HR 

************************** 
* * * * TIME * DISCHARGE * * (HOURS) * (CFS) * 
* * * ************************** 
* * * 
* * * * 15.85 * 87.19 * * 15.90 * 86.53 * * 15.95 * 85.95 * * 16.00 * 85.42 * * 16.05 * 84.96 * * 16.~0 * 84.55 * * 16.15 * 84.02 * * 16.20 * 83.25 * * 16.25 * 82.51 * * 16.30 * 81.93 * * 16.35 * 81.41 * 
* 16.40 * 80.87 * * 16.45 * 80.27 * * 16.50 * 79.58 * 
* 16.55 * 78.76 * 
* 16.60 * 77.81 * 
* 16.65 * 76.73 * 
* 16.70 * 75.54 * * 16.75 * 74.26 * * 16.80 * 72.93 * * 16.85 * 71.55 * 
* 16.90 * 70.15 * * 16.95 * 68.75 * 
* 17.00 * 67.37 * 
* 17.05 * 66.01 * * 17 010 * 64.71 * * 17.15 * 63.46 * 
* 17.20 * 62.27 * * 17.25 * 61.15 * * 17.30 * 60.11 * * 17.35 * 59.15 * 
* 17.40 * 58.28 * 
* * * ************************** 



FLOOD HYDROGRAPH 
**************** 

WATERSHED: WILBERG WEST 
STORM: 100-YR/24-HR 

************************** 
* * * * TIME * DISCHARGE * 
* (HOURS) * (CFS) * 
* * * ************************** 
* * * * * * * 17.45 * 57.50 * * 17.~0 * 56.82 * * 17.55 * 56.21 * 
* 17.60 * 55.66 * * 17.65 * 55.17 * * 17.70 * 54.73 * * 17.75 * 54.33 * 
* 17.80 * 53.97 * 
* 17.85 * 53.64 * 
* 17.90 * 53.34 * * 17.95 * 53.08 * * 18.00 * 52.84 * * 18.05 * 52.62 * 
* 18.10 * 52.43 * * 18.15 * 52.27 * * 18.20 * 52.12 * * 18.25 * 51.99 * 
* 18.30 * 51.88 * 
* 18.35 * 51.78 * 
* 18.40 * 51.69 * 
* 18.45 * 51.62 * 
* 18.50 * 51.55 * * 18.55 * 51.50 * 
* 18.60 * 51.45 * 
* 18.65 * 51.41 * 
* 18.70 * 51*38 * 
* 18.75 * 51.36 * * 18.80 * 51.34 * * 18.85 * 51.32 * * 18.90 * 51.31 * 
* 18.95 * 51.31 * * 19.QO * 51.31 * 
* * * 
************************** 



-

FLOOD HYDROGRAPH 

**************** 

WATERSHED: WILBERG WEST 
STORM: 100-YR/24-HR 

************************** 
* * * 
* TIME * DISCHARGE * * (HOURS) * (CFS) * 
* * * 
************************** 
* * * 
* * * 
* 19.05 * 51.31 * 
* 19.10 * 51.31 * 
* 19.15 * 51.32 * * 19.20 * 51.33 * 
* 19.25 * 51.34 * 
* 19.30 * 51.36 * * 19.35 * 51.38 * * 19.40 * 51.40 * * 19.45 * 51.42 * 
* 19.50 * 51.44 * 
* 19.55 * 51.46 * 
* 19.60 * 51.49 * * 19.65 * 51.51 * * 19.70 * 51.54 * * 19.75 * 51.57 * * 19.80 * 51.59 * 
* 19.85 * 51.62 * 
* 19.90 * 51.65 * 
* 19.95 * 51.68 * 
* 20.00 * 51.71 * 
* 20.05 * 51.74 * 
* 20.10 * 51.78 * 
* 20.15 * 51.72 * 
* 20.20 * 51.50 * 
* 20.25 * 51.28 * 
* 20.30 * 51.12 * 
* 20.35 * 50.97 * 
* 20.40 * 50.79 * 
* 20.45 * 50.57 * 
* 20.50 * 50.29 * * 20.55 * 49.94 * 
* 20.60 * 49.50 * * * * 
************************** 

-



FLOOD HYDROGRAPH 

**************** 

WATERSHED: WILBERG WEST 
STORM: 100-YR/24-HR 

************************** 
* * * 
* TIME * DISCHARGE * * (HOURS) * (CFS) * * * * 
************************** 
* * * 
* * * 
* 20.65 * 48.99 * * 20.70 * 48.42 * 
* 20.75 * 47.79 * 
* 20.80 * 47.13 * 
* 20.85 * 46.44 * 
* 20.90 * 45.73 * 
* 20.95 * 45.02 * 
* 21.00 * 44.32 * * 21.05 * 43.62 * 
* 21.10 * 42.95 * 
* 21.15 * 42.30 * 
* 21.20 * 41.69 * 
* 21.25 * 41.10 * * 21.30 * 40.56 * * ~1.35 * 40.05 * * 21.40 * 39.59 * 
* 21.45 * 39.18 * * 21.50 * 38.82 * 
* 21.55 * 38.50 * 
* 21.60 * 38.21 * * 21.65 * 37.95 * 
* 21.70 * 37.72 * 
* 21.75 * 37.51 * 
* 21.80 * 37.31 * 
* 21.85 * 37.14 * 
* 21.90 * 36.98 * * 21.95 * 36.84 * * 22.00 * 36.71 * * 22.05 * 36.59 * 
* 22.10 * 36.49 * * 22.15 * 36.40 * 
* 22.20 * 36.32 * 
* * * 
************************** 

' . . 



FLOOD HYDROGRAPH 
**************** 

WATERSHED: WILBERG WEST 
STORM: 100-YR/24-HR 

************************** 
* * * * TIME * DISCHARGE * * (HOURS) * (CFS) * 
* * * ************************** 
* * * * * * * 22.25 * 36.24 * * 22.30 * 36.18 * * 22.35 * 36.12 * * 22.40 * 36.07 * * 22.45 * 36.02 * 
* 22.50 * 35.98 * * 22.55 * 35.95 * 
* 22.60 * 35.92 * 
* 22.65 * 35.89 * 
* 22.70 * 35.87 * 
* 22.75 * 35.85 * * 22.80 * 35.84 * 
* 22.85 * 35.82 * 
* 22.90 * 35.81 * 
* 22.95 * 35.&1 * 
* 23.00 * 35.80 * * 23.05 * 35.80 * * 23.10 * 35.79 ' * * 23.15 * 35.79 * * 23.20 * 35.79 * 
* 23.25 * 35.80 * * 23.30 * 35.80 * * 23.35 * 35.80 * * 23.40 * 35.81 * 
* 23.45 * 35.82 * 
* 23.50 * 35.82 * * 23.55 * 35.83 * 
* 23.60 * 35.84 * 
* 23.65 * 35.85 * * 23.70 * 35.86 * * 23.75 * 35.87 * * 23.80 * 35.88 * 
* * * 
************************** 



FLOOD HYDROGRAPH 

**************** 

WATERSHED: WILBERG WEST 
STOR": 100-YR/24-HR 

************************** 
* * * 
* TI"E * DISCHARGE * 
* (HOURS) * (CFS) * * * * 
************************** 
* * * 
* * * 
* 23.85 * 35.89 * 
* 23.90 * 35.90 * 
* 23.95 * 35.91 * 
* 24.00 * 35.92 * 
* 24.05 ~ 35.93 * * 24.10 * 35.95 * 
* 24.15 * 35.93 * * 24.20 * 35.95 * 
* 24*25 * 35076 * * 24.30 * 35.25 * 
* 24.35 * 34.74 * * 24.40 * 34.35 * * 24.45 * 33.98 * * 24.50 * 33.56 * * 24.55 * 33.05 * 
* 24.60 * 32.41 * 
* 24.65 * 31.61 * 
* 24.70 * 30.65 * 
* 24.75 * 29.55 * 
* 24.80 * 28.30 * 
* 24.85 * 26.95 * 
* 24.90 * 25.53 * 
* 24.95 * 24.04 * * 25.00 * 22.53 * 
* 25.05 * 21.01 * * 25.10 * 19.50 * 
* 25.15 * 18.01 * * 25.20 * 16.57 * 
* 25.25 * 15.19 * * 25.30 * 13.87 * 
* 25.35 * 12.62 * 
* 25.40 * 11.44 * 
* * * 
************************** 

'. 
-



FLOOD HYDROGRAPH 

**************** 

WATERSHED: WILBERG WEST 
STORM: 100-YR/24-HR 

************************** 
* * * 
* TIME ;: DISCHARGE * * (HOURS) * (CFS) * 
* * * ************************** 
* * * * * * 
* 25.45 * 10.36 * 
* 25.50 * 9.37 * * 25.55 * 8.48 * 
* 25.60 * 7.69 * 
* 25.65 * 7.00 * * 25.70 * 6.36 * 
* 25.75 * 5.78 * 
* 25.80 * 5.26 * 
* 25.85 * 4.78 * 
* 25.90 *' 4.35 * 
* 25.95 lie 3.95 * 
* 26.00 * 3.59 * 
* 26.05 * 3.26 * 
* 26.10 * 2.95 * 
* 26.15 * 2.68 * 
* 26.20 * 2.43 * 
* 26.25 * 2.21 * * 26.30 * 2.00 * 
* 26.35 * 1.82 * 
* 26.40 * 1.65 * 
* 26.45 * 1.49 * 
* 26.50 * 1.35 * 
* 26.55 * 1.23 * 
* 26.60 * 1.11 * 
* 26.65 * 1.01 * 
* 26.70 * 0.91 * * 26.75 * 0.83 * 
* 26.80 * 0.75 * 
* 26.85 * 0.68 * * 26.90 * 0.61 * 
* 26.95 * 0.55 * 
* 27.00 * 0.50 * 
* * * 
************************** 

'. 
". 



FLOOD HYDROGRAPH 

**************** 

WATERSHED: WILBERG WEST 
STORM: 100-YR/24-HR 

************************** 
* * * * TIME * DISCHARGE * 
* (HOURS) * (CFS) * 
* * * ************************** 
* * * * * * * 27.05 * 0.45 * 
* 27.10 * 0.41 * * 27.15 * 0.36 * 
* 27.20 * 0.33 * 
* 27.25 * 0.29 * * 27.30 * 0.26 * 
* 27.35 * 0.24 * * 27.40 * 0.21 * * 27.45 * 0.19 * 
* 27.50 * 0.17 * * 27.55 * 0.15 * 
* 27.60 * 0.13 * * 27.65 * 0.12 * * 27.70 * 0.10 * 
* 27.75 * 0.09 * * 27.80 * 0.07 * * 27.85 * 0.06 * 
* 27.90 * 0.05 * 
* 27.95 * 0.04 * * 28.00 * 0.03 * * 28.05 * 0.03 * 
* 28.10 * 0.02 * * 28.15 * 0.01 * * 28.20 * 0.01 * 
* 28.25 * 0.01 * * 28.30 * 0.00 * 
* * * ************************** 

FLOOD RUNOFF VOLUME 115.41 ACRE-FEET 



****************************** 
* * * * * HYDROGRAPH DETERMINATION * 
* * 
* * ****************************** 

WATERSHED: WILBERG EAST 
FLOOD EVENT: 100-YEAR/24-HR STORM 

CLIENT: UTAH POWER & LIG~tT co. 
PROJECT NUMBER: 0179-002 
DATE: APRIL 5, 1982 

USER: SAB 

CALCULATION TIME INCREMENT: 

WATERSHED CHARACTERISTICS 
************************* 

AREA: 
MEAN ELEVATION: 
MEAN BASIN SLOPE: 
DRAINAGE LENGTH: 
DRAINAGE DENSITY: 

RUNOFF CHARACTERISTICS 
********************** 
PEAK FLOW: 
TIME TO PEAK FLOW: 
RUNOFF VOLUME: 

TOTAL STORM PRECIPITATION: 
TOTAL STORM RUNOFF: 
RUNOFF COEFFICIENT: 

0.05 HOURS 

1280.00 ACRF.S 
0.00 FEET 

12.75 PERCENT 
18242.00 FEET 

14.25 FEET/ACRF. 

656.00 CFS 
12.60 HOURS 

159.27 ACRE-FEET 

3.50 INCHES 
1.49 INCHES 
0.43 



SUB-BASIN CHARACTERISTICS 
************************* 

NUMBER OF SUB-BASINS: 2 

********************************** 
* * * * * SUBBASIN * AREA * CURVE * * NUMBER * (ACRES) * NUMBER * 
* * * * ********************************** 
* * * * * * * * * 1 * 100.00 * 95.0 * * 2 * 1180.00 * 76.0 * 
* * * * 
* * * * ********************************** 
COMPOSITE CURVE NUMBER: 77.9 



PRECIPITATION CHARACTERISTICS 
***************************** 

STORM FREQUENCY: 100-YR 
DURATION: 24-HR 

INTENSITY: 3.50-IN 

RAINFALL DISTRIBUTION 

******************* 
* * * * HOUR * RAINFALL * 
* * (INCHES) * 
* * * 
******************* 
* * * 
* * * 
* 1 * 0.04 * 
* 2 * 0.08 * * 3 * 0.12 * 
* 4 * 0.17 * 
* 5 * 0.22 * 
* 6 * 0.28 * 
* 7 * 0.35 * 
* S * 0.42 * 
* 9 * 0.51 * * 10 * 0.63 * 
* 11 * 0.82 * * 12 * 2.32 * 
* 13 * 2.70 * 
* 14 * 2.87 * * 15 * 2.98 * * 16 * 3.08 * * 17 * 3.14 * * 18 lit 3.21 * 
* 19 * 3.27 * 
* 20 * 3.33 * 
* 21 * 3 .. 37 * * 22 * 3.42 * 
lit 23 * 3.46 * 
* 24 lit 3.50 * 
* * * * lit * ******************* 



FLOOD HYDROGRAPH 
**************** 

WATERSHED: WILBERG EAST 
STORM: 100-YR/24-HR 

************************** 
* * * * TIME * DISCHARGE * 
* (HOURS) * (CFS) * 
* * * 
************************** 
* * * 
* * * 
* 2.90 * 0.00 * 
* 2.95 * 0.01 * 
* 3.00 * 0.01 * 
* 3.05 * 0.02 * * 3.10 * 0.02 * * 3.15 * 0.03 * 
* 3.20 * 0.03 * 
* 3.25 * 0.04 * 
* 3.30 * 0.05 * 
* 3.35 * 0.06 * * 3.40 * 0.07 * 
* 3.45 * 0.09 * 
* 3.50 * 0.10 * 
* 3.55. * 0.12 * 
* 3.60 * 0.14 * 
* 3.65 * 0.16 * 
* 3.70 * 0.18 * 
* 3.75 * 0.20 * 
* 3.80 * 0.22 * 
* 3.85 * 0.25 * 
* 3.90 * 0.27 * 
* 3.95 * 0.30 * * 4.00 * 0.33 * 
* 4.05 * 0.35 * 
* 4.10 * 0.38 * * 4~15 * O~41 * * 4.20 * 0.45 * 
* 4.25 * 0.48 * 
* 4~30 * 0.52 * 
* 4.35 * 0.55 * * 4.40 * 0.58 * 
* 4.45 * 0.62 * * * * 
************************** 



FLOOD HYDROGRAPH 

**************** 

WATERSHED: WILBERG EAST 
STORM: 100-YR/24-HR 

************************** 
* * * 
* TIME * DISCHARGE * 
* (HOURS) * (CFS) * 
* * * ************************** 
* * * 
* * * 
* 4.50 * 0.65 * 
* 4.55 * 0.69 * 
* 4.60 * 0.73 * 
* ~.65 * 0.77 * 
* 4.70 * 0.81 * 
* 4.75 * 0.85 * * 4.80 * 0.89 * * 4.85 * 0.94 * 
* 4.90 * 0.98 * 
* 4.95 * 1.02 * * 5.00 * I 1.07 * 
* 5.05 * 1.11 * 
* 5.10 * 1.15 * 
* 5.15 * 1.20 * * 5.20 * 1.24 * * 5.25 * 1.28 * 
* -5.30 * 1.32 * 
* 5.35 * 1.36 * 
* 5.40 * 1.40 * * 5.45 * 1.44 * 
* 5.50 * 1.48 * 
* 5.55 * 1.52 * * 5.60 * 1.56 * * 5.65 * 1.59 * 
* 5.70 * 1.63 * * 5.75 * 1~67 * * 5.80 * 1.70 * 
* 5.85 * 1.74 * * 5.90 * 1.77 * 
* 5.95 * 1.81 * 
* 6.00 * 1.84 * 
* 6.05 * 1.87 * 
* * * 
************************** 



FLOOD HYDROGRAPH 
**************** 

WATERSHED: WILBERG EAST 
STORM: 100-YR/24-HR 

************************** 
* * * 
* TIME * DISCHARGE * 
* (HOURS) * (CFS) * * * * 
************************** 
* * * 
* * * 
* 6.10 * 1.91 * 
* 6.15 .-,. 

1'- 1.95 * 
* 6.20 * 2.00 * * 6.25 * 2.04 * 
* 6.30 * 2.09 * 
* 6.35 * 2.13 * 
* 6.40 * 2.17 * 
* 6.45 * 2.21 * 
* 6.50 * 2.26 * 
* 6.55 * 2.30 * 
* 6.60 * 2.35 * 
* 6.65 * 2.41 * 
* 6.70 * 2.46 * 
* 6.75 * 2.52 * * 6.80 * 2.58 * * 6.85 * 2.64 * * 6.90 * 2.70 - * 
* 6.95 * 2.76 * 
* 7.00 * 2.82 * 
* 7.05 * 2.87 * * 7.10 * 2.93 * 
* 7.15 * 2.99 * * 7.20 * 3.04 * * 7.25 * 3.09 * * 7.30 * 3.14 * * 7~35 t 3.19 * * 7.40 * 3.24 * 
* 7.45 * 3.28 * * 7.50 * 3.33 * 
* 7.55 * 3.37 * 
* 7.60 * 3.41 * 
* 7.65 * 3.45 * 
* * * 
************************** 



FLOOD HYDROGRAPH 

**************** 

WATERSHED: WILBERG EAST 
STORM: 100-YR/24-HR 

************************** 
* * * * TIME * DISCHARGE * * (HOURS) * (CFS) * 
* * * ************************** 
* * * * * * * 7.70 * 3.49 * * 7.75 * 3.53 * * 7.80 * 3.56 * 
* 7.85 * 3.60 * * 7.90 * 3.64 * 
* 7.95 * 3.67 * * 8.00 * 3.70 * 
* 8.05 * 3.74 * 
* 8.10 * 3.77 * * 8.15 * 3.82 * 
t 8.20 * 3.89 * * 8.25 * 3.96 * * 8.30 * 4.02 * * 8.35 * 4.07 * * F.40 * 4.12 * 
* 8.45 * 4.18 * 
* 8.50 * 4.24 * * 8.55 * 4.31 * * 8.60 * 4.39 * * 8.65 * 4.48 * * 8.70 * 4.57 * 
* 8.75 * 4.66 * * 8.80 * 4.75 * * 8.85 * 4.85 * * 8.90 * . 4.95 * * 8.95 * 5.05 * * 9.00 * 5.14 * * 9.05 * 5.24 * 
* 9.10 * 5.33 * * 9.15 * 5.44 * * 9.20 * 5.57 * * 9.25 * 5.69 * 
* * * ************************** 



FLOOD HYDROGRAPH 

**************** 

WATERSHED: WILBERG EAST 
STORM: 100-YR/24-HR 

************************** 
* * * * TIME * DISCHARGE * * (HOURS) * (CFS) * 
* * * ************************** 
* * * * . * * * 9.30 * 5.80 * * 9.35 * 5~90 * 
* 9.40 * 5.99 * * 9.45 * 6.09 * * 9.50 * 6.19 * * 9.55 * 6.29 * * 9.60 * 6.40 * * 9.65 * 6.52 * * 9.70 * 6.64 * * 9.75 * 6.76 * * 9.80 * 6.88 * * 9.85 * 7.01 * * 9.90 * 7.13 * * 9.95 * 7.25 * 
* 10.00 * 7.37 * 
* 10.05 * 7.49 * * 10.10 * 7.60 * * 10.15 * 7.78 * * 10.20 * 8.07 * 
* 10.25 * 8.39 * 
* 10.30 * 8.67 * 
* 10.35 * 8.96 * * 10.40 * 9.26 * 
* 10.45 * 9.60 * 
* 10.50 * 9.98 * 
* 10155 * 10.41 * * 10.60 * 10.91 * * 10.65 * 11.47 * * 10.70 * 12.10 * * 10.75 * 12.79 * * 10.80 * 13.54 * * 10.85 * 14.35 * 
* * * ************************** 



FLOOD HYDROGRAPH 

**************** 

WATERSHED: WILBERG EAST 
STORM: 100-YR/24-HR 

************************** 
* * * 
* TIME * DISCHAr~GE * 
* (HOURS) * (CFS) * 
* * * 
************************** 
* * * 
* * * 
* 10.90 * 15.21 * 
* 10.95 * 16.13 * 
* 11.00 * 17.08 * 
* 11 .. 05 * 18.08 ~ 

* 11.10 * 19.12 * 
* 11.15 * 23.73 * * 11.20 * 34.53 * 
t. 11.25 * 46.40 * 
* 11.30 * 57.03 * 
* 11.35 * . 67.74 * 
* 11.40 * 79.31 * 
* 11.45 * 92.44 * * 11.50 * 107.62 * * 11.55 * 125.41 * * 11.60 * 145.99 * * 11.65 * 169.48 * * 11.70 * 195.70 * * 11.75 * 224.57 * 
* 11.80 * 255.87 * 
* 11.85 * 289.25 * 
* 11.90 * 324.50 * 
* 11.95 * 361.40 * 
* 12.00 * 399.55 * 
* 12.05 * 438.60 * 
* 12.10 * 478.29 * 
* 12~ 15 * 508~50 * * 12.20 * 523.51 * * 12.25 * 540.05 * 
* 12.30 * 563.51 * * 12.35 * 588.08 * 
* 12.40 * 610.88 * * 12.45 * 629.96 * 
* * * 
************************** 



FLOOD HYDROGRAPH 

**************** 

WATERSHED: WILBERG EAST 
STORM: 100-YR/24-HR 

************************** 
* * * 
* TIME * DISCHARGE * 
* (HOURS) * (CFS) * 
* * * 
************************** 
* * * * * * 
* 12.50 * 644.34 * * 12.55 * 652.98 * * ~12.60 * 656.00 * 
* 12.65 * 653.67 * 
* 12.70 * 647.01 * * 12.75 * 636.50 * 
* 12.80 * 622.87 * 
* 12.85 * 607.08 * 
* 12.90 * 589.55 * 
* 12.95 * 570.66 * 
* 13.00 * 551.23 * 
* 13.05 * 531.85 * 
* 13.10 * 512.81 * * 13.15 * 492.25 * 
* 13.20 * 469.33 * 
* 13.25 * 448.14 * 
* 13.30 * 430.14 * 
* 13.35 * 414.59 * 
* 13.40 * 400.66 * * 13.45 * 387.77 * * 13.50 * 375.21 * 
* 13.55 * 362.70 * 
* 13.60 * 350.24 * 
* 13.65 * 337.70 * 
* 13.70 * 325.20 * * 13.75 * 312~71 * * 13.80 * 300.41 * 
* 13.85 * 288.49 * * 13.90 * 276.93 * * 13.95 * 265.86 * * 14.00 * 255.42 * 
* 14.05 * 245.52 * * * * ************************** 



FLOOD HYDRO GRAPH 

**************** 

WATERSHED: WILBERG EAST 
STORM: 100-YR/24-HR 

************************** 
* * * * TIME * DISCHARGE * * (HOURS) * (CFS) * 
* * * ************************** 
* * * * * * * 14.10 * 236.23 * * 14.15 * 226.98 * 
* 14.20 * 217.37 * * 14.25 * 208.58 * * 14.30 * 201.03 * 
* 14.35 * 194.38 * * 14.40 * 188.36 * * 14.45 * 182.82 * * 14.50 * 177.52 * * 14.55 * 172.36 * * 14.60 * 167.34 * * 14.65 * 162.40 * * 14.70 * 157.57 * 
* 14.75 * 152.86 * * 14.80 . * 148.28 * * 14.85 * 143.89 * * 14.90 * 139.68 * * 14.95 * 135.68 * * 15.00 * 131.91 * * 15.05 * 128.35 * 
* 15.10 * 125.04 * * 15.15 * 121.96 * * 15.20 * 119.10 * * 15.25 * 116.49 * * 15.30 * 114.12 * * 15.35 * 112.01 * * 15.40 * 110.12 * * 15.45 * 108.44 * * 15.50 * 106.93 * * 15.55 * 105.58 * * 15.60 * 104.36 * * 15.65 * 103.28 * 
* * * ************************** 



FLOOD HYDROGRAPH 
**************** 

WATERSHED: WILBERG EAST 
STORM' 100-YR/24-HR 

************************** 
* * * * TIME * DISCHARGE * * (HOURS) * (CFS) * 
* * * ************************** 
* * * * * * * 15.70 * 102.31 * * 15.75 * 101.44 * * 15.80 * 100.66 * * 15.85 * 99.98 * * 15.90 * 99.39 * * 15.95 * 98.88 * * 16.00 * 98.45 * * 16.05 * 98.08 * 
* 16.10 * 97.77 * * 16.15 * 97.06 * * 16.20 * 95.73 *" * 16.25 * 94.53 * * 16.30 * 93.69. 
* 16.35 * 92.98 * * 16.40 * 92.26 * * 16.45 * 91.45 * 
* 16.50 * 90.51 * * 16.55 * 89.40 * * 16.60 * 88.12 * 
* 16.65 * 86.69 * * 16.70 * 85.15 * * 16.75 * 83.53 * * 16.80 * 81.85 * * 16.85 * 80.16 * 
* 16.90 * 78.47" * * 16~95 * 76.81 * * 17.00 * 75.19 * * 17.05 * 73.64 * * 17.10 * 72.18 * * 17.15 * 70.79 * * 17.20 * 69.49 * * 17.25 * 68.29 * 
* * * ************************** 



FLOOD HYDRO GRAPH 

**************** 

WATERSHEDt WILBERG EAST 
STORM: 100-YR/24-HR 

************************** 
* * * * TIME * DISCHARGE * * (HOURS) * (CFS) * 
* * * ************************** 
* * * 
* * * * 17.30 * 67.21 * * 17.35 * 66.26 * 
* 17.40 * 65.41 * 
* 17.45 * 64.67 * 
* 17.50 * 64.01 * * 17.55 * 63.41 * 
* 17.60 * 62.88 * * 17.65 * 62.40 * 
* 17.70 * 61.97 * 
* 17.75 * 61.58 * * 17.80 * 61.22 * * 17.85 * 60.91 * 
* 17.90 * 60.63 * * 17.95 * 60.38 * * 18.00 * 60.17 * 
* 18.05 * 59.97 * * 18.10 * . 59.80 * 
* 18.15 * 59.65 * 
* 18.20 * 59.51 * 
* 18.25 * 59.39 * 
* 18.30 * 59.29 * * 18.35 * 59.20 * * 18.40 * 59.12 * * 18.45 * 59.05 * * 18.50 * 58.99 * * 18+55 * 58.93 * 
* 18.60 * 58.89 * 
* 18.65 * 58.85 * * 18.70 * 58.82 * 
* 18.75 * 58.79 * * 18.80 * 58.77 * * 18.85 * 58.76 * 
* * * ************************** 



FLOOD HYDROGRAPH 

**************** 

WATERSHED: WILBERG EAST 
STORM: 100-YR/24-HR 

************************** 
* * * 
* TIME ~ DISCHARGE * * (HOURS) * (CFS) * 
* * * 
***********t************** 
* * * 
* * * 
* 18.90 * 58.74 * 
* 18.95 * 58.73 * 
* 19.00 * 58.73 * 
* 19.05 * 58.73 * 
* 19.10 * 58.73 * 
* 19.15 * 58.73 * * 19.20 * 58.73 * * 19.25 * 58.74 * 
* 19.30 * 58.75 * 
* 19.35 * 58.76 * 
* 19.40 * 58.77 * 
* 19.45 * 58.78 * * 19.50 * 58.79 * 
* 19.55 * 58.81 * 
* 19.60 * 58.82 * 
* 19.65 * 58.84 * * 19.70 * '58.85 * 
* 19.75 * 58.87 * * 19.80 * 58.89 * * 19.85 * 58.91 * 
* 19.90 * 58.93 * 
* 19.95 * 58.96 * 
* 20.00 * 58.98 * * 20.05 * 59.00 * * 20.10 * 59.03 * :« 20.15 * 58.83 * 
* 20.20 * 58.30 * 
* 20.25 * 57.81 * * 20.30 * 57.50 * 
* 20.35 * 57.24 * * 20.40 * 56.97 * 
* 20.45 * 56.64 * 
* * * 
************************** 



FLOOD HYDRO GRAPH 

**************** 

WATERSHED: WILBERG EAST 
STORM: 100-YR/24-HR 

************************** 
* * * 
* TIME * DISCHARGE * 
* (HOURS) * (CFS) * 
* * * 
************************** 
* * * 
* * * 
* 20.50 * 56.23 * 
* 20.55 * 55.73 * 
* 20.60 * 55.13 * * 20.65 * 54.44 * * 20.70 * 53.69 * 
* 20.75 * 52.89 * * 20.80 * 52.06 * * 20.85 * 51.22 * * 20.90 * 50.37 * * 20.95 * 49.53 * 
* 21.00 * 48.71 * * 21.05 * 47.92 * * 21.10 * 47.17 * 
* 21.15 * 46.46 * * 21.20 * 45.79 * 
* 21.25 * 45.18 * * 21.30 * 44.63 * * 21.35 * 44.14 * 
* 21.40 * 43.71 * * 21.45 * 43.33 * * 21.50 * 42.99 * * 21.55 * 42.68 * * 21.60 * 42.41 * 
* 21.65 * 42.16 * * 21.70 * 41.94 * * 21.75 * 41.74 * * 21.80 * 41.55 * * 21.85 * 41.39 * 
* 21.90 * 41.24 * 
* 21.95 * 41.11 * 
* 22.00 * 41.00 * 
* 22.05 * 40.89 * 
* * * 
************************** 



FLOOD HYDRO GRAPH 

**************** 

WATERSHED: WILBERG EAST 
STORM: 100-YR/24-HR 

************************** 
* * * 
* TIME * DISCHARGE * 
* (HOURS) * (CFS) * 
* * * 
************************** 
* * * 
* * * 
* 22.10 * 40.80 * 
* 22.15 * 40.72 * * 22.20 * 40.64 * 
* 22.25 * 40.58 * 
* 22.30 * 40.52 * 
* 22.35 * 40.47 * * . 22.40 * 40.42 * * 22.45 :({ 40.38 * 
* 22.50 * 40.35 * 
* 22.55 * 40.32 * * 22.60 * 40.29 * * 22.65 * 40.27 * * 22.70 * 40.25 * 
* 22.75 * 40.23 * * 22.80 * 40.22 * * 22.85 * 40.21 * 
* 22.90 * 40.20 * * 22.95 .* 40.19 * * 23.00 * 40.18 * 
* 23.05 * 40.18 * 
* 23.10 * 40.18 * 
* 23.15 * 40.18 * 
* 23.20 * 40.17 * 
* 23.25 * 40.18 * 
* 23.30 * 40.18 * 
* 23935 * 40.18 * 
* 23.40 * 40.18 * * 23.45 · * 40.18 * * 23.50 * 40.19 * 
* 23.55 * 40.19 * 
* 23.60 * 40.20 * 
* 23.65 * 40.20 * 
* * * 
************************** 



FLOOD HYDROGRAPH 

**************** 

WATERSHED: WILBERG EAST 
STORM: 100-YR/24-HR 

************************** 
* * * * TIME * DISCHARGE * * (HOURS) * (CFS) * 
* * * ************************** 
* * * * * * * 23.70 * 40.21 * 
* 23.75 * 40.21 * 
* 23.80 * 40.22 * * 23.85 * 40.23 * * 23.90 * 40.24 * * 23.95 * 40.25 * 
* 24.00 * 40.26 * 
* 24.05 * 40.27 * * 24.10 * 40.28 * 
* 24.15 * 40.27 * * 24.20 * 40.28 * 
* 24.25 * 39.83 * * 24.30 * 38.70 * 
* 24.35 * 37.67 * * 24.40 * 37.01 * * 24.45 * 36.44 * 
* 24.50 * 35.84 * * 24.55 * 35.13 * * 24.60 * 34.27 * 
* 24.65 * 33.20 * * 24.70 * 31.93 * * 24.75 * 30.50 * * 24.80 * 28.94 * * 24.85 * 27.27 * * 24.90 * 25.54 * * 24.95 * 23.79 * * 25.00 * 22.02 * * 25.05 * 20.27 * 
* 25.10 * 18.57 * * 25.15 * 16.93 * * 25.20 * 15.37 * * 25.25 * 13.90 * 
* * * ************************** 



FLOOD HYDRO GRAPH 

**************** 

WATERSHED: WILBERG EAST 
STORM: 100-YR/24-HR 

************************** 
* * * * TIME * DISCHARGE * 
* <HOURS) * (CFS) * 
* * * ************************** 
* * * * * * * 25.30 * 12.51 * * 25.35 * 11.24 * * 25.40 * 10.08 * * 25.45 * - 9.06 * * 25.50 * 8.15 * * 25.55 * 7.35 * * 25.60 * 6.63 * * 25.65 * 5.98 * * 25.70 * 5.40 * * 25.75 * 4.88 * * 25.80 * 4.40 * * 25.85 * 3.96 * * 25.90 * 3.57 * * 25.95 * 3.21 * * 26.00 * 2.99 * * 26.05 * 2.60 * * 26.10 * 2.35 * * 26.15 * 2.11 * * 26.20 * 1.90 * * 26.25 * 1.71 * * 26.30 * 1.54 * * 26.35 * 1.38 * * 26.40 * 1.24 * 
* 26.45 * 1.12 * * 26.50 * 1.00 * * . 26.55 * 0.90 * 
* 26.60 * 0.81 * * 26.65 * 0.73 * * 26.70 * 0.65 * * 26.75 * 0.58 * * 26.80 * 0.52 * * 26.85 * 0.47 * 
* * * ************************** 



FLOOD HYDRO GRAPH 

**************** 

WATERSHED: WILBERG EAST 
STORM: 100-YR/24-HR 

************************** 
* * * * TIME * DISCHARGE * * (HOURS) * (CFS) * 
* * * ************************** 
* * * 
* * * * 26.90 * 0.42 * * 26.95 * 0.37 * * 27.00 * 0.33 * * 27.05 * 0.29 * * 27.10 * 0.26 * * 27.15 * 0.23 * 
* 27.20 * 0.21 * * 27.25 * 0.18 * 
~ 27.30 * 0.16 * * 27.35 * 0.14 * * 27.40 * 0.12 * 
* 27.45 * 0.10 * * 27.50 * 0.09 * * 27.55 * 0.07 * * 27.60 * 0.06 * * 27.65 * 0.05 * * 27.70 * 0.04 * 
* 27.75 * 0.03 * * 27.80 * 0.02 * * 27.85 * 0.02 * * 27.90 * 0.01 * * 27.95 * 0.01 * 
* 28.00 * 0.00 * 
* * * ************************** 

FLOOD RUNOFF VOLUME 159.27 ACRE-FEET 
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FINAL RECLAMA T I O~
STRE~~BED - GEOLOGY 

Reconstruction of the channels of both the right and left 
forks of Grimes Wash will be located in bedrock of the 
Starpoint Sandstone and Masuk Shale. The upper portions of the 
channels where the natural Starpoint Sandstone escarpment 
exists is steep, up to 40% slope. But in these areas the " 
competent bedrock outcrops of the Starpoint Sandstone should 
resist erosion. The lower reaches of the reconstructed 
channels will be a lower grade, averaging 15-20% slope and will 
be located in Masuk Shale bedrock. These reconstructed' 
channels will closely follow the natural channels of the wash . 
See included profile in Map packet 4-2. 

Reclamation of the streambed channels are based on straight 
and even grades. Where possible, the new stream channels will 
be located in the original channel bed. 
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chen and associates, inc. 
CONSULT I NG ENGINEERS 

SOIL' FOUNDATION 

ENGINEERING 

401 IRONWOOD DR. • SALT LAKE CITY, UTAH 84115 • 801/487·3661 

Vaughn Hansen Associates 
Waterbury Plaza Suite A 
5620 South 1475 East 
Salt Lake City, Utah 84121 

Attention: Marv Allen 

Gentlemen: 

October 12, 1984 

Subject: Gradation Testing, 
Wilberg r\fine 

Job No. 53 5884 

Chen and Associates, Inc. conducted gradation analyse s 
on three samples of material submitted to our office from 
the Wilberg Mine parking lot areas. Enclosed are the test 
results. 

If you have any questions or if we can be of further 
service, pleas e call. 

JEN/tc 
Enclosures 

Sincerely, 

CHEN AND ASSOCIATES, INC. 

CZ.t'.~1a~ 
~~. NordqUistqr;.E. 

OFFICES: DENVER, CO I COLORADO SPRINGS, CO I CASPER, WY I GLENWOOD SPRINGS, CO 
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Utah Power and 

TRAP 

TRAP 
TRANS 
TRAP 

Q= 180.00 

INDEP. DEP. 
VAR., X VAR., Y 
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Light Co. - Wilberg 

Supercrit1cal Flow 
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+2. 22 8037E-03 

Mine - Drop Structures 

M 

2 .0 

2 . 0 

TRAP 

B L 

10.0 0.0 
8.0 

10.0 25.0 

INCREMENT 
DLX 

+0.500 
+0.500 
+0.500 
+0.500 

+0.250 
+0.250 
+0.250 
+0.250 

+0.125 
+0.125 
+0.125 
+0.125 
+0.125 
+0.125 
+0.125 
+0.125 
+0.125 
+0.125 
+0.125 

+0.063 
+0.063 
+0 0 06 3 
+0.063 
+0.250 
+0.500 
+1.000 
+1.000 
+1.000 
+2.000 
+2.000 
+2.000 
+4.000 
+4.000 
+4.000 
+4.000 

75 

FR2 

2.128 
3.545 
4.059 
4.675 

2.728 
3.109 
3.436 
3.758 

2.7 2 8 
2.915 
3.090 
3.262 
4.499 
5.569 
6.504 
7.320 
8.028 
8.641 
9.168 

9.451 
9.388 
9.325 
9.263 
8.310 
1.392 
6.515 
6.036 
5.627 
4.97 2 
4.484 
4. 116 
3.630 
3.35 2 
3.194 
3.103 
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Appendix F-2 
 

Design for Watersheds Draining Less Than 

One Square Mile 

 

Cottonwood/Wilberg Mine Reclamation Plan 



COTTONWOOD/WILBERG MINE 
RECLAMATION SIDE CHANNEL DESIGN 

 
 

Watershed Areas and Slopes 
 

 
Watershed 

Area 
(ft2)(a) 

Area 
(acres) 

Contour 
Length (ft)(b) 

Contour 
Interval (ft) 

Average 
Slope (%) 

RWS-1 1,523,999 35.0 4,900 200 64.3 

RWS-2 1,572,280 36.1 4,250 200 54.1 

RWS-3 1,194,458 27.4 3,650 200 61.1 

RWS-4 455,798 10.5 1,950 200 85.6 

RWS-5 487,630 11.2 2,050 200 84.1 

RWS-6 2,716,022 62.4 7,200 200 53.0 

 
(a) AutoCAD determination from Figure 1 
(b) Measured from Figure 1 
 
Curve Number 
 
Data from the Cottonwood Mine Site Pinyon-Juniper Reference Area (Mt. Nebo Scientific. 2012. 
Vegetation Monitoring: Reference Areas, 2011, Energy West Mine Areas.  Project report submitted to 
Energy West Mining Company.  Springville, UT): 
 
 Average cover density =   8.0% (overstory) 
    36.2% (understory) 
    17.0% (litter) 
    61.2% 

 
  

Graphical CN = 70.  Increase to CN=80 to 
account for steep, rocky slopes. 
 
Source of figure: NRCS National 
Engineering Handbook 630. 



Reclamation Channel Slopes 
 
RC-1: 25’/95’ = 26.3% 
RC-2: 25’/60’ = 41.7% 
RC-3: 25’/55’ = 45.5% 
RC-4: 20’/95’ = 21.1% 
RC-5: 15’/30’ = 50.0% 
RC-6: 25’/50’ = 50.0% 
 
Manning’s Roughness Coefficient 
 
Arcement and Schneider (1989)1 indicate that a typical base “n” value for uniform channels constructed 
with cobbles averages 0.040.  Preliminary calculations indicated that channels with this roughness 
constructed at the above-noted steepness would produce velocities near or in excess of 10 ft/s for all 
channels except RC-4.  Therefore, boulder obstructions will be added to the design to increase the 
channel roughness in all channels except RC-4. 
 
Arcement and Schneider (1989) indicate that an “appreciable” obstruction that occupies 15% to 50% of 
the channel bottom will result in an increase in the roughness coefficient of 0.020 to 0.030.  With a 6 ft 
bottom width, a 3 ft diameter boulder would occupy 50% of the channel bottom.  Therefore, the design 
roughness coefficient was set at: 
 
     n =  0.040 + 0.030 
        = 0.070 
 
Precipitation Depths 
 
R645-301-742.333 requires that permanent diversions of ephemeral  streams draining less than one 
square mile be designed to safely convey the peak flow resulting from a 10-year, 6-hour precipitation 
event.  Given the 10-year bonding requirement of the regulations, the ephemeral side channels at the 
site will be designed based on the peak flow resulting from the 25-year, 6-hour precipitation event.  
Precipitation data used for peak flow calculations were obtained from the National Weather Service 
Precipitation Frequency Data Server (http://hdsc.nws.noaa.gov/hdsc/pfds/ - see Attachment A). 
 
Calculation Results 
 
Peak flows and associated channel velocities were determined using HydroCAD, version 10.0.  The 
results of these calculations for both the 10-year, 6-hour event and the 25-year, 6-hour event are 
provided in Attachment B.  Design riprap sizing is presented in Table 1, based on methods presented by 
Brown and Clyde (1989).2  Design filter blanket requirements are provided in Table 2, also based on 
methods presented by Brown and Clyde (1989).  Reclamation channel cross sections are presented in 
Figures 2 and 3 based on the two design riprap sizes. 
 

                                                           
1
 Arcement, G.J. and V.R. Schneider.  1989.  Guide for Selecting Manning’s Roughness Coefficients for Natural 

Channels and Flood Plains.  USGS Water Supply Paper 2335.  Washington, D.C. 
2
 Brown, S.A. and E.S. Clyde.  1989.  Design of Riprap Revetment.  Hydraulic Engineering Circular No. 11.  U.S. 

Department of Transportation, Federal Highway Administration.  McLean, Virginia. 

http://hdsc.nws.noaa.gov/hdsc/pfds/


Precipitation event: 25-yr, 6-hr

Bank angle = 2 :1 = 26.57 degrees = 0.464 radians

Riprap material angle of repose = 39 degrees = 0.681 radians

K1 = 0.704

Design Flow

Channel Velocity Depth Calculated Calculated Planned

(ft/s) (ft) (ft) (in) (in)

RC-1 7.11 0.65 0.755 9.1 15

RC-2 8.05 0.55 1.192 14.3 15

RC-3 7.71 0.47 1.133 13.6 15

RC-4 7.75 0.37 1.297 15.6 15

RC-5 6.74 0.34 0.890 10.7 15

RC-6 10.05 0.68 2.086 25.0 24

Method Reference:

Brown, S.A. and E.S. Clyde. 1989. Design of Riprap Revetment. Hydraulic

   Engineering Circular No. 11. U.S. Departmnt of Transportation, Federal

   Highway Administration. McLean, Virginia.

Median Riprap Diameter

TABLE 1

Reclamation channel RipRap Sizing

Cottonwood/Wilberg Mine Complex



Design median diameter (in): Design median diameter (in):

Riprap: 15 Riprap: 24
Filter 3 Filter 3
Base 0.25   (Strych Series, stony sandy loam) Base 0.25   (Strych Series, stony sandy loam)

Ideal calculated or measured gradations (inches): Ideal calculated or measured gradations (inches):

Size Class Riprap
Upper 
Filter Base Soil Calculated gradations based on: Size Class Riprap

Upper 
Filter Base Soil Calculated gradations based on:

D100 24 4.8 0.4 D100 = 1.5 D50 to 1.7 D50 D100 38.4 4.8 0.4 D100 = 1.5 D50 to 1.7 D50

D85 19.5 3.9 0.325 D85 = 1.2 D50 to 1.4 D50 D85 31.2 3.9 0.325 D85 = 1.2 D50 to 1.4 D50

D50 15 3 0.25 D50 = 1.0 D50 to 1.1 D50 D50 24 3 0.25 D50 = 1.0 D50 to 1.1 D50

D15 7.5 1.5 0.125 D15 = 0.4 D50 to 0.6 D50 D15 12 1.5 0.125 D15 = 0.4 D50 to 0.6 D50

Filter gradation criteria: Filter gradation criteria:

D15(coarser layer)/D85(finer layer) < 5 D15(coarser layer)/D85(finer layer) < 5

5 < D15(coarser layer)/D15(finer layer) < 40 5 < D15(coarser layer)/D15(finer layer) < 40

Filter gradation check: Filter gradation check:

OK? OK?
Yes Yes
Yes Yes

Reference:
Brown, S.A. and E.S. Clyde. 1989. Design of Riprap Revetment. Hydraulic Enigneering Circular
    No. 11.  U.S. Department of Transportation, Federal Highway Administration. McLean, VA.

TABLE 2

Reclamation Channel Riprap Filter Design

Upper vs. Lower 4.6 12.0
Criterion < 5 5 - 40

Layers Compared D15(coarse)/D85(fine) D15(coarse)/D15(fine)
Riprap vs. Upper 1.9 5.0

Layers Compared D15(coarse)/D85(fine) D15(coarse)/D15(fine)
Riprap vs. Upper 3.1 8.0
Upper vs. Lower 4.6 12.0

Criterion < 5 5 - 40
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ATTACHMENT A 
 

Precipitation Depth-Duration-Frequency Data 
  



11/12/2015 Precipitation Frequency Data Server

http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=39.3214&lon=-111.1248&data=depth&units=english&series=pds 1/4

NOAA Atlas 14, Volume 1, Version 5 
Location name: Orangevil le, Utah, US* 
Latitude: 39.3214°, Longitude: -111.1248° 

Elevation: 7621 ft*
* source: Google Maps

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey

Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval  (years)

1 2 5 10 25 50 100 200 500 1000

5-min
0.139

(0.121‑0.163)
0.178

(0.156‑0.211)
0.246

(0.212‑0.287)
0.303

(0.259‑0.356)
0.391

(0.326‑0.461)
0.468

(0.383‑0.554)
0.558

(0.447‑0.663)
0.661

(0.514‑0.792)
0.826

(0.613‑1.01)
0.976

(0.698‑1.22)

10-min
0.211

(0.184‑0.248)
0.271

(0.237‑0.321)
0.374

(0.322‑0.438)
0.461

(0.394‑0.542)
0.595

(0.497‑0.701)
0.713

(0.583‑0.843)
0.849

(0.680‑1.01)
1.01

(0.783‑1.21)
1.26

(0.933‑1.54)
1.49

(1.06‑1.85)

15-min
0.262

(0.228‑0.308)
0.337

(0.294‑0.397)
0.463

(0.400‑0.543)
0.571

(0.488‑0.672)
0.738

(0.616‑0.869)
0.884

(0.723‑1.04)
1.05

(0.843‑1.25)
1.25

(0.971‑1.50)
1.56

(1.16‑1.91)
1.84

(1.32‑2.29)

30-min
0.352

(0.307‑0.415)
0.454

(0.396‑0.535)
0.624

(0.538‑0.731)
0.769

(0.658‑0.905)
0.994

(0.830‑1.17)
1.19

(0.973‑1.41)
1.42

(1.14‑1.69)
1.68

(1.31‑2.01)
2.10

(1.56‑2.56)
2.48

(1.77‑3.09)

60-min
0.436

(0.380‑0.513)
0.561

(0.490‑0.662)
0.773

(0.666‑0.904)
0.952

(0.814‑1.12)
1.23

(1.03‑1.45)
1.47

(1.21‑1.74)
1.75

(1.41‑2.08)
2.08

(1.62‑2.49)
2.60

(1.93‑3.17)
3.07

(2.19‑3.82)

2-hr
0.531

(0.465‑0.614)
0.671

(0.588‑0.778)
0.893

(0.779‑1.03)
1.09

(0.944‑1.26)
1.40

(1.19‑1.63)
1.68

(1.39‑1.96)
2.00

(1.62‑2.35)
2.37

(1.86‑2.81)
2.95

(2.22‑3.58)
3.49

(2.53‑4.31)

3-hr
0.599

(0.533‑0.685)
0.753

(0.668‑0.864)
0.969

(0.859‑1.11)
1.17

(1.02‑1.34)
1.47

(1.27‑1.69)
1.73

(1.47‑2.00)
2.05

(1.70‑2.39)
2.42

(1.97‑2.85)
3.01

(2.36‑3.62)
3.56

(2.69‑4.35)

6-hr
0.787

(0.708‑0.884)
0.978

(0.883‑1.10)
1.21

(1.09‑1.36)
1.41

(1.26‑1.59)
1.70

(1.50‑1.91)
1.95

(1.70‑2.21)
2.25

(1.93‑2.57)
2.59

(2.19‑2.99)
3.19

(2.62‑3.75)
3.73

(3.00‑4.46)

12-hr
0.995

(0.904‑1.10)
1.23

(1.12‑1.36)
1.50

(1.36‑1.67)
1.73

(1.56‑1.93)
2.05

(1.82‑2.29)
2.30

(2.03‑2.58)
2.57

(2.24‑2.90)
2.90

(2.50‑3.30)
3.49

(2.96‑4.03)
4.05

(3.38‑4.74)

24-hr
1.17

(1.05‑1.30)
1.45

(1.31‑1.61)
1.79

(1.61‑1.99)
2.06

(1.85‑2.29)
2.42

(2.17‑2.70)
2.70

(2.40‑3.02)
3.00

(2.64‑3.35)
3.29

(2.88‑3.69)
3.69

(3.18‑4.17)
4.09

(3.40‑4.78)

2-day
1.39

(1.26‑1.54)
1.73

(1.57‑1.92)
2.13

(1.93‑2.37)
2.47

(2.22‑2.74)
2.93

(2.62‑3.24)
3.29

(2.92‑3.65)
3.67

(3.23‑4.09)
4.05

(3.53‑4.55)
4.59

(3.93‑5.19)
5.01

(4.24‑5.71)

3-day
1.55

(1.41‑1.73)
1.94

(1.75‑2.16)
2.40

(2.17‑2.68)
2.78

(2.50‑3.10)
3.31

(2.95‑3.69)
3.73

(3.29‑4.16)
4.16

(3.65‑4.65)
4.61

(3.99‑5.18)
5.22

(4.45‑5.92)
5.71

(4.80‑6.52)

4-day
1.72

(1.56‑1.93)
2.15

(1.94‑2.41)
2.67

(2.41‑2.99)
3.10

(2.78‑3.47)
3.69

(3.29‑4.13)
4.16

(3.67‑4.66)
4.65

(4.07‑5.21)
5.16

(4.46‑5.81)
5.86

(4.98‑6.64)
6.41

(5.37‑7.32)

7-day
2.10

(1.89‑2.35)
2.63

(2.37‑2.95)
3.29

(2.95‑3.68)
3.83

(3.42‑4.28)
4.56

(4.04‑5.11)
5.15

(4.53‑5.79)
5.77

(5.03‑6.51)
6.41

(5.52‑7.27)
7.29

(6.18‑8.34)
8.00

(6.68‑9.23)

10-day
2.43

(2.19‑2.71)
3.04

(2.75‑3.39)
3.79

(3.41‑4.22)
4.39

(3.94‑4.90)
5.21

(4.64‑5.82)
5.85

(5.17‑6.55)
6.52

(5.71‑7.32)
7.19

(6.24‑8.11)
8.12

(6.93‑9.23)
8.85

(7.46‑10.2)

20-day
3.32

(2.99‑3.69)
4.17

(3.76‑4.64)
5.22

(4.69‑5.81)
6.05

(5.42‑6.74)
7.17

(6.38‑7.99)
8.05

(7.09‑8.98)
8.94

(7.82‑10.0)
9.86

(8.53‑11.1)
11.1

(9.47‑12.6)
12.1

(10.2‑13.8)

30-day
4.07

(3.67‑4.52)
5.10

(4.61‑5.66)
6.34

(5.70‑7.03)
7.30

(6.55‑8.10)
8.59

(7.65‑9.54)
9.57

(8.48‑10.6)
10.6

(9.30‑11.8)
11.6

(10.1‑13.0)
12.9

(11.1‑14.6)
14.0

(11.9‑15.9)

45-day
5.05

(4.58‑5.60)
6.33

(5.75‑7.02)
7.86

(7.10‑8.72)
9.06

(8.15‑10.1)
10.7

(9.52‑11.9)
11.9

(10.6‑13.3)
13.2

(11.6‑14.7)
14.5

(12.6‑16.3)
16.3

(14.0‑18.4)
17.7

(15.0‑20.2)

60-day
6.03

(5.45‑6.68)
7.59

(6.86‑8.40)
9.44

(8.50‑10.4)
10.9

(9.75‑12.0)
12.7

(11.4‑14.1)
14.2

(12.6‑15.8)
15.6

(13.7‑17.5)
17.1

(14.9‑19.2)
19.1

(16.4‑21.6)
20.6

(17.5‑23.5)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds
are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

http://www.commerce.gov/
http://www.noaa.gov/
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PF graphical
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Small  scale terrain
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Large scale terrain

Large scale map

Large scale aerial

Map data ©2015 Google, INEGIReport a map error50 km 

Map data ©2015 GoogleReport a map error2 km 

Map data ©2015 GoogleReport a map error2 km 

https://www.google.com/maps/@39.3214,-111.1248,7z/data=!5m1!1e4!10m1!1e1!12b1?source=apiv3&rapsrc=apiv3
https://www.google.com/maps/@39.3214,-111.1248,12z/data=!5m1!1e4!10m1!1e1!12b1?source=apiv3&rapsrc=apiv3
https://www.google.com/maps/@39.3214,-111.1248,12z/data=!10m1!1e1!12b1?source=apiv3&rapsrc=apiv3
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US Department of Commerce
National Oceanic and Atmospheric Administration

National Weather Service
Office of Hydrologic Development

1325 East West Highway
Silver Spring, MD 20910

Questions?: HDSC.Questions@noaa.gov

Disclaimer
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Time span=1.00-30.00 hrs, dt=0.05 hrs, 581 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=35.000 ac   0.00% Impervious   Runoff Depth=0.24"Subcatchment RWS-1: Watershed
   Flow Length=2,850'   Slope=0.6430 '/'   Tc=9.2 min   CN=80   Runoff=18.19 cfs  0.708 af

Runoff Area=36.100 ac   0.00% Impervious   Runoff Depth=0.24"Subcatchment RWS-2: Watershed
   Flow Length=3,050'   Slope=0.5410 '/'   Tc=10.5 min   CN=80   Runoff=17.15 cfs  0.731 af

Runoff Area=27.400 ac   0.00% Impervious   Runoff Depth=0.24"Subcatchment RWS-3: Watershed
   Flow Length=3,050'   Slope=0.6110 '/'   Tc=9.9 min   CN=80   Runoff=13.60 cfs  0.554 af

Runoff Area=10.500 ac   0.00% Impervious   Runoff Depth=0.24"Subcatchment RWS-4: Watershed
   Flow Length=1,850'   Slope=0.8510 '/'   Tc=5.6 min   CN=80   Runoff=7.51 cfs  0.212 af

Runoff Area=11.200 ac   0.00% Impervious   Runoff Depth=0.24"Subcatchment RWS-5: Watershed
   Flow Length=1,520'   Slope=0.8410 '/'   Tc=4.8 min   CN=80   Runoff=8.44 cfs  0.227 af

Runoff Area=62.400 ac   0.00% Impervious   Runoff Depth=0.24"Subcatchment RWS-6: Watershed
   Flow Length=3,350'   Slope=0.5300 '/'   Tc=11.5 min   CN=80   Runoff=27.51 cfs  1.263 af

Runoff Area=39.100 ac   0.00% Impervious   Runoff Depth=0.24"Subcatchment RWS-7: Watershed
   Flow Length=2,600'   Slope=0.8170 '/'   Tc=7.6 min   CN=80   Runoff=21.91 cfs  0.791 af

Avg. Flow Depth=0.46'   Max Vel=5.77 fps   Inflow=18.19 cfs  0.708 afReach RC-1: Channel
n=0.070   L=250.0'   S=0.2630 '/'   Capacity=264.42 cfs   Outflow=16.62 cfs  0.708 af

Avg. Flow Depth=0.38'   Max Vel=6.50 fps   Inflow=17.15 cfs  0.731 afReach RC-2: Channel
n=0.070   L=110.0'   S=0.4170 '/'   Capacity=332.96 cfs   Outflow=16.43 cfs  0.731 af

Avg. Flow Depth=0.33'   Max Vel=6.21 fps   Inflow=13.60 cfs  0.554 afReach RC-3: Channel
n=0.070   L=130.0'   S=0.4550 '/'   Capacity=347.80 cfs   Outflow=13.20 cfs  0.554 af

Avg. Flow Depth=0.26'   Max Vel=6.25 fps   Inflow=7.51 cfs  0.212 afReach RC-4: Channel
n=0.040   L=150.0'   S=0.2110 '/'   Capacity=314.47 cfs   Outflow=6.81 cfs  0.212 af

Avg. Flow Depth=0.24'   Max Vel=5.43 fps   Inflow=8.44 cfs  0.227 afReach RC-5: Channel
n=0.070   L=160.0'   S=0.5000 '/'   Capacity=364.59 cfs   Outflow=7.68 cfs  0.227 af

Avg. Flow Depth=0.48'   Max Vel=8.28 fps   Inflow=27.51 cfs  1.263 afReach RC-6: Channel
n=0.070   L=150.0'   S=0.5000 '/'   Capacity=364.59 cfs   Outflow=27.24 cfs  1.263 af

Avg. Flow Depth=0.42'   Max Vel=7.68 fps   Inflow=21.91 cfs  0.791 afReach RC-7: Channel
n=0.070   L=100.0'   S=0.5000 '/'   Capacity=364.59 cfs   Outflow=21.94 cfs  0.791 af

Total Runoff Area = 221.700 ac   Runoff Volume = 4.487 af   Average Runoff Depth = 0.24"
100.00% Pervious = 221.700 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment RWS-1: Watershed

Runoff = 18.19 cfs @ 3.11 hrs,  Volume= 0.708 af,  Depth= 0.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 6.00 hrs  10-yr, 6-hr Rainfall=1.41"

Area (ac) CN Description

* 35.000 80

35.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.2 2,850 0.6430 5.19 Lag/CN Method, 

Summary for Subcatchment RWS-2: Watershed

Runoff = 17.15 cfs @ 3.12 hrs,  Volume= 0.731 af,  Depth= 0.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 6.00 hrs  10-yr, 6-hr Rainfall=1.41"

Area (ac) CN Description

* 36.100 80

36.100 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.5 3,050 0.5410 4.82 Lag/CN Method, 

Summary for Subcatchment RWS-3: Watershed

Runoff = 13.60 cfs @ 3.12 hrs,  Volume= 0.554 af,  Depth= 0.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 6.00 hrs  10-yr, 6-hr Rainfall=1.41"

Area (ac) CN Description

* 27.400 80

27.400 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.9 3,050 0.6110 5.12 Lag/CN Method, 
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Summary for Subcatchment RWS-4: Watershed

Runoff = 7.51 cfs @ 3.06 hrs,  Volume= 0.212 af,  Depth= 0.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 6.00 hrs  10-yr, 6-hr Rainfall=1.41"

Area (ac) CN Description

* 10.500 80

10.500 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.6 1,850 0.8510 5.47 Lag/CN Method, 

Summary for Subcatchment RWS-5: Watershed

Runoff = 8.44 cfs @ 3.05 hrs,  Volume= 0.227 af,  Depth= 0.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 6.00 hrs  10-yr, 6-hr Rainfall=1.41"

Area (ac) CN Description

* 11.200 80

11.200 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.8 1,520 0.8410 5.23 Lag/CN Method, 

Summary for Subcatchment RWS-6: Watershed

Runoff = 27.51 cfs @ 3.14 hrs,  Volume= 1.263 af,  Depth= 0.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 6.00 hrs  10-yr, 6-hr Rainfall=1.41"

Area (ac) CN Description

* 62.400 80

62.400 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

11.5 3,350 0.5300 4.86 Lag/CN Method, 
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Summary for Subcatchment RWS-7: Watershed

Runoff = 21.91 cfs @ 3.09 hrs,  Volume= 0.791 af,  Depth= 0.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 6.00 hrs  10-yr, 6-hr Rainfall=1.41"

Area (ac) CN Description

* 39.100 80

39.100 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.6 2,600 0.8170 5.74 Lag/CN Method, 

Summary for Reach RC-1: Channel

Inflow Area = 35.000 ac, 0.00% Impervious,  Inflow Depth = 0.24"    for  10-yr, 6-hr event
Inflow = 18.19 cfs @ 3.11 hrs,  Volume= 0.708 af
Outflow = 16.62 cfs @ 3.13 hrs,  Volume= 0.708 af,  Atten= 9%,  Lag= 1.4 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.77 fps,  Min. Travel Time= 0.7 min
Avg. Velocity = 2.29 fps,  Avg. Travel Time= 1.8 min

Peak Storage= 791 cf @ 3.12 hrs
Average Depth at Peak Storage= 0.46'
Bank-Full Depth= 2.00'  Flow Area= 20.0 sf,  Capacity= 264.42 cfs

6.00'  x  2.00'  deep channel,  n= 0.070
Side Slope Z-value= 2.0 '/'   Top Width= 14.00'
Length= 250.0'   Slope= 0.2630 '/'
Inlet Invert= 0.00',  Outlet Invert= -65.75'

Summary for Reach RC-2: Channel

Inflow Area = 36.100 ac, 0.00% Impervious,  Inflow Depth = 0.24"    for  10-yr, 6-hr event
Inflow = 17.15 cfs @ 3.12 hrs,  Volume= 0.731 af
Outflow = 16.43 cfs @ 3.14 hrs,  Volume= 0.731 af,  Atten= 4%,  Lag= 0.7 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.50 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 2.83 fps,  Avg. Travel Time= 0.6 min
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Peak Storage= 280 cf @ 3.13 hrs
Average Depth at Peak Storage= 0.38'
Bank-Full Depth= 2.00'  Flow Area= 20.0 sf,  Capacity= 332.96 cfs

6.00'  x  2.00'  deep channel,  n= 0.070
Side Slope Z-value= 2.0 '/'   Top Width= 14.00'
Length= 110.0'   Slope= 0.4170 '/'
Inlet Invert= 0.00',  Outlet Invert= -45.87'

Summary for Reach RC-3: Channel

Inflow Area = 27.400 ac, 0.00% Impervious,  Inflow Depth = 0.24"    for  10-yr, 6-hr event
Inflow = 13.60 cfs @ 3.12 hrs,  Volume= 0.554 af
Outflow = 13.20 cfs @ 3.12 hrs,  Volume= 0.554 af,  Atten= 3%,  Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.21 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 2.62 fps,  Avg. Travel Time= 0.8 min

Peak Storage= 284 cf @ 3.12 hrs
Average Depth at Peak Storage= 0.33'
Bank-Full Depth= 2.00'  Flow Area= 20.0 sf,  Capacity= 347.80 cfs

6.00'  x  2.00'  deep channel,  n= 0.070
Side Slope Z-value= 2.0 '/'   Top Width= 14.00'
Length= 130.0'   Slope= 0.4550 '/'
Inlet Invert= 0.00',  Outlet Invert= -59.15'

Summary for Reach RC-4: Channel

Inflow Area = 10.500 ac, 0.00% Impervious,  Inflow Depth = 0.24"    for  10-yr, 6-hr event
Inflow = 7.51 cfs @ 3.06 hrs,  Volume= 0.212 af
Outflow = 6.81 cfs @ 3.07 hrs,  Volume= 0.212 af,  Atten= 9%,  Lag= 0.7 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.25 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 2.44 fps,  Avg. Travel Time= 1.0 min
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Peak Storage= 176 cf @ 3.06 hrs
Average Depth at Peak Storage= 0.26'
Bank-Full Depth= 2.00'  Flow Area= 16.0 sf,  Capacity= 314.47 cfs

4.00'  x  2.00'  deep channel,  n= 0.040
Side Slope Z-value= 2.0 '/'   Top Width= 12.00'
Length= 150.0'   Slope= 0.2110 '/'
Inlet Invert= 0.00',  Outlet Invert= -31.65'

Summary for Reach RC-5: Channel

Inflow Area = 11.200 ac, 0.00% Impervious,  Inflow Depth = 0.24"    for  10-yr, 6-hr event
Inflow = 8.44 cfs @ 3.05 hrs,  Volume= 0.227 af
Outflow = 7.68 cfs @ 3.06 hrs,  Volume= 0.227 af,  Atten= 9%,  Lag= 0.7 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.43 fps,  Min. Travel Time= 0.5 min
Avg. Velocity = 2.01 fps,  Avg. Travel Time= 1.3 min

Peak Storage= 249 cf @ 3.06 hrs
Average Depth at Peak Storage= 0.24'
Bank-Full Depth= 2.00'  Flow Area= 20.0 sf,  Capacity= 364.59 cfs

6.00'  x  2.00'  deep channel,  n= 0.070
Side Slope Z-value= 2.0 '/'   Top Width= 14.00'
Length= 160.0'   Slope= 0.5000 '/'
Inlet Invert= 0.00',  Outlet Invert= -80.00'

Summary for Reach RC-6: Channel

Inflow Area = 62.400 ac, 0.00% Impervious,  Inflow Depth = 0.24"    for  10-yr, 6-hr event
Inflow = 27.51 cfs @ 3.14 hrs,  Volume= 1.263 af
Outflow = 27.24 cfs @ 3.15 hrs,  Volume= 1.263 af,  Atten= 1%,  Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 8.28 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 3.59 fps,  Avg. Travel Time= 0.7 min
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Peak Storage= 500 cf @ 3.15 hrs
Average Depth at Peak Storage= 0.48'
Bank-Full Depth= 2.00'  Flow Area= 20.0 sf,  Capacity= 364.59 cfs

6.00'  x  2.00'  deep channel,  n= 0.070
Side Slope Z-value= 2.0 '/'   Top Width= 14.00'
Length= 150.0'   Slope= 0.5000 '/'
Inlet Invert= 0.00',  Outlet Invert= -75.00'

Summary for Reach RC-7: Channel

Inflow Area = 39.100 ac, 0.00% Impervious,  Inflow Depth = 0.24"    for  10-yr, 6-hr event
Inflow = 21.91 cfs @ 3.09 hrs,  Volume= 0.791 af
Outflow = 21.94 cfs @ 3.10 hrs,  Volume= 0.791 af,  Atten= 0%,  Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.68 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 3.13 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 290 cf @ 3.09 hrs
Average Depth at Peak Storage= 0.42'
Bank-Full Depth= 2.00'  Flow Area= 20.0 sf,  Capacity= 364.59 cfs

6.00'  x  2.00'  deep channel,  n= 0.070
Side Slope Z-value= 2.0 '/'   Top Width= 14.00'
Length= 100.0'   Slope= 0.5000 '/'
Inlet Invert= 0.00',  Outlet Invert= -50.00'
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Time span=1.00-30.00 hrs, dt=0.05 hrs, 581 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=35.000 ac   0.00% Impervious   Runoff Depth=0.39"Subcatchment RWS-1: Watershed
   Flow Length=2,850'   Slope=0.6430 '/'   Tc=9.2 min   CN=80   Runoff=33.13 cfs  1.135 af

Runoff Area=36.100 ac   0.00% Impervious   Runoff Depth=0.39"Subcatchment RWS-2: Watershed
   Flow Length=3,050'   Slope=0.5410 '/'   Tc=10.5 min   CN=80   Runoff=31.46 cfs  1.171 af

Runoff Area=27.400 ac   0.00% Impervious   Runoff Depth=0.39"Subcatchment RWS-3: Watershed
   Flow Length=3,050'   Slope=0.6110 '/'   Tc=9.9 min   CN=80   Runoff=24.88 cfs  0.889 af

Runoff Area=10.500 ac   0.00% Impervious   Runoff Depth=0.39"Subcatchment RWS-4: Watershed
   Flow Length=1,850'   Slope=0.8510 '/'   Tc=5.6 min   CN=80   Runoff=13.63 cfs  0.341 af

Runoff Area=11.200 ac   0.00% Impervious   Runoff Depth=0.39"Subcatchment RWS-5: Watershed
   Flow Length=1,520'   Slope=0.8410 '/'   Tc=4.8 min   CN=80   Runoff=15.07 cfs  0.363 af

Runoff Area=62.400 ac   0.00% Impervious   Runoff Depth=0.39"Subcatchment RWS-6: Watershed
   Flow Length=3,350'   Slope=0.5300 '/'   Tc=11.5 min   CN=80   Runoff=49.97 cfs  2.024 af

Runoff Area=39.100 ac   0.00% Impervious   Runoff Depth=0.39"Subcatchment RWS-7: Watershed
   Flow Length=2,600'   Slope=0.8170 '/'   Tc=7.6 min   CN=80   Runoff=39.75 cfs  1.268 af

Avg. Flow Depth=0.65'   Max Vel=7.11 fps   Inflow=33.13 cfs  1.135 afReach RC-1: Channel
n=0.070   L=250.0'   S=0.2630 '/'   Capacity=264.42 cfs   Outflow=31.74 cfs  1.135 af

Avg. Flow Depth=0.55'   Max Vel=8.05 fps   Inflow=31.46 cfs  1.171 afReach RC-2: Channel
n=0.070   L=110.0'   S=0.4170 '/'   Capacity=332.96 cfs   Outflow=30.87 cfs  1.171 af

Avg. Flow Depth=0.47'   Max Vel=7.71 fps   Inflow=24.88 cfs  0.889 afReach RC-3: Channel
n=0.070   L=130.0'   S=0.4550 '/'   Capacity=347.80 cfs   Outflow=24.35 cfs  0.889 af

Avg. Flow Depth=0.37'   Max Vel=7.75 fps   Inflow=13.63 cfs  0.341 afReach RC-4: Channel
n=0.040   L=150.0'   S=0.2110 '/'   Capacity=314.47 cfs   Outflow=12.77 cfs  0.341 af

Avg. Flow Depth=0.34'   Max Vel=6.74 fps   Inflow=15.07 cfs  0.363 afReach RC-5: Channel
n=0.070   L=160.0'   S=0.5000 '/'   Capacity=364.59 cfs   Outflow=14.32 cfs  0.363 af

Avg. Flow Depth=0.68'   Max Vel=10.05 fps   Inflow=49.97 cfs  2.024 afReach RC-6: Channel
n=0.070   L=150.0'   S=0.5000 '/'   Capacity=364.59 cfs   Outflow=49.55 cfs  2.024 af

Avg. Flow Depth=0.60'   Max Vel=9.31 fps   Inflow=39.75 cfs  1.268 afReach RC-7: Channel
n=0.070   L=100.0'   S=0.5000 '/'   Capacity=364.59 cfs   Outflow=39.66 cfs  1.268 af

Total Runoff Area = 221.700 ac   Runoff Volume = 7.190 af   Average Runoff Depth = 0.39"
100.00% Pervious = 221.700 ac     0.00% Impervious = 0.000 ac



Type II 24-hr 6.00 hrs  25-yr, 6-hr Rainfall=1.70"Side tributary channels
  Printed  5/2/2016Prepared by EarthFax Engineering Group, LLC

Page 9HydroCAD® 10.00-13  s/n 03900  © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment RWS-1: Watershed

Runoff = 33.13 cfs @ 3.10 hrs,  Volume= 1.135 af,  Depth= 0.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 6.00 hrs  25-yr, 6-hr Rainfall=1.70"

Area (ac) CN Description

* 35.000 80

35.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.2 2,850 0.6430 5.19 Lag/CN Method, 

Summary for Subcatchment RWS-2: Watershed

Runoff = 31.46 cfs @ 3.12 hrs,  Volume= 1.171 af,  Depth= 0.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 6.00 hrs  25-yr, 6-hr Rainfall=1.70"

Area (ac) CN Description

* 36.100 80

36.100 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.5 3,050 0.5410 4.82 Lag/CN Method, 

Summary for Subcatchment RWS-3: Watershed

Runoff = 24.88 cfs @ 3.11 hrs,  Volume= 0.889 af,  Depth= 0.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 6.00 hrs  25-yr, 6-hr Rainfall=1.70"

Area (ac) CN Description

* 27.400 80

27.400 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.9 3,050 0.6110 5.12 Lag/CN Method, 
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Summary for Subcatchment RWS-4: Watershed

Runoff = 13.63 cfs @ 3.05 hrs,  Volume= 0.341 af,  Depth= 0.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 6.00 hrs  25-yr, 6-hr Rainfall=1.70"

Area (ac) CN Description

* 10.500 80

10.500 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.6 1,850 0.8510 5.47 Lag/CN Method, 

Summary for Subcatchment RWS-5: Watershed

Runoff = 15.07 cfs @ 3.05 hrs,  Volume= 0.363 af,  Depth= 0.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 6.00 hrs  25-yr, 6-hr Rainfall=1.70"

Area (ac) CN Description

* 11.200 80

11.200 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.8 1,520 0.8410 5.23 Lag/CN Method, 

Summary for Subcatchment RWS-6: Watershed

Runoff = 49.97 cfs @ 3.13 hrs,  Volume= 2.024 af,  Depth= 0.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 6.00 hrs  25-yr, 6-hr Rainfall=1.70"

Area (ac) CN Description

* 62.400 80

62.400 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

11.5 3,350 0.5300 4.86 Lag/CN Method, 
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Summary for Subcatchment RWS-7: Watershed

Runoff = 39.75 cfs @ 3.08 hrs,  Volume= 1.268 af,  Depth= 0.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 6.00 hrs  25-yr, 6-hr Rainfall=1.70"

Area (ac) CN Description

* 39.100 80

39.100 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.6 2,600 0.8170 5.74 Lag/CN Method, 

Summary for Reach RC-1: Channel

Inflow Area = 35.000 ac, 0.00% Impervious,  Inflow Depth = 0.39"    for  25-yr, 6-hr event
Inflow = 33.13 cfs @ 3.10 hrs,  Volume= 1.135 af
Outflow = 31.74 cfs @ 3.12 hrs,  Volume= 1.135 af,  Atten= 4%,  Lag= 0.9 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.11 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 2.62 fps,  Avg. Travel Time= 1.6 min

Peak Storage= 1,179 cf @ 3.11 hrs
Average Depth at Peak Storage= 0.65'
Bank-Full Depth= 2.00'  Flow Area= 20.0 sf,  Capacity= 264.42 cfs

6.00'  x  2.00'  deep channel,  n= 0.070
Side Slope Z-value= 2.0 '/'   Top Width= 14.00'
Length= 250.0'   Slope= 0.2630 '/'
Inlet Invert= 0.00',  Outlet Invert= -65.75'

Summary for Reach RC-2: Channel

Inflow Area = 36.100 ac, 0.00% Impervious,  Inflow Depth = 0.39"    for  25-yr, 6-hr event
Inflow = 31.46 cfs @ 3.12 hrs,  Volume= 1.171 af
Outflow = 30.87 cfs @ 3.12 hrs,  Volume= 1.171 af,  Atten= 2%,  Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 8.05 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 3.25 fps,  Avg. Travel Time= 0.6 min
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Peak Storage= 427 cf @ 3.12 hrs
Average Depth at Peak Storage= 0.55'
Bank-Full Depth= 2.00'  Flow Area= 20.0 sf,  Capacity= 332.96 cfs

6.00'  x  2.00'  deep channel,  n= 0.070
Side Slope Z-value= 2.0 '/'   Top Width= 14.00'
Length= 110.0'   Slope= 0.4170 '/'
Inlet Invert= 0.00',  Outlet Invert= -45.87'

Summary for Reach RC-3: Channel

Inflow Area = 27.400 ac, 0.00% Impervious,  Inflow Depth = 0.39"    for  25-yr, 6-hr event
Inflow = 24.88 cfs @ 3.11 hrs,  Volume= 0.889 af
Outflow = 24.35 cfs @ 3.12 hrs,  Volume= 0.889 af,  Atten= 2%,  Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.71 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 3.02 fps,  Avg. Travel Time= 0.7 min

Peak Storage= 420 cf @ 3.11 hrs
Average Depth at Peak Storage= 0.47'
Bank-Full Depth= 2.00'  Flow Area= 20.0 sf,  Capacity= 347.80 cfs

6.00'  x  2.00'  deep channel,  n= 0.070
Side Slope Z-value= 2.0 '/'   Top Width= 14.00'
Length= 130.0'   Slope= 0.4550 '/'
Inlet Invert= 0.00',  Outlet Invert= -59.15'

Summary for Reach RC-4: Channel

Inflow Area = 10.500 ac, 0.00% Impervious,  Inflow Depth = 0.39"    for  25-yr, 6-hr event
Inflow = 13.63 cfs @ 3.05 hrs,  Volume= 0.341 af
Outflow = 12.77 cfs @ 3.06 hrs,  Volume= 0.341 af,  Atten= 6%,  Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.75 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 2.82 fps,  Avg. Travel Time= 0.9 min
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Peak Storage= 261 cf @ 3.06 hrs
Average Depth at Peak Storage= 0.37'
Bank-Full Depth= 2.00'  Flow Area= 16.0 sf,  Capacity= 314.47 cfs

4.00'  x  2.00'  deep channel,  n= 0.040
Side Slope Z-value= 2.0 '/'   Top Width= 12.00'
Length= 150.0'   Slope= 0.2110 '/'
Inlet Invert= 0.00',  Outlet Invert= -31.65'

Summary for Reach RC-5: Channel

Inflow Area = 11.200 ac, 0.00% Impervious,  Inflow Depth = 0.39"    for  25-yr, 6-hr event
Inflow = 15.07 cfs @ 3.05 hrs,  Volume= 0.363 af
Outflow = 14.32 cfs @ 3.06 hrs,  Volume= 0.363 af,  Atten= 5%,  Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.74 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 2.30 fps,  Avg. Travel Time= 1.2 min

Peak Storage= 363 cf @ 3.05 hrs
Average Depth at Peak Storage= 0.34'
Bank-Full Depth= 2.00'  Flow Area= 20.0 sf,  Capacity= 364.59 cfs

6.00'  x  2.00'  deep channel,  n= 0.070
Side Slope Z-value= 2.0 '/'   Top Width= 14.00'
Length= 160.0'   Slope= 0.5000 '/'
Inlet Invert= 0.00',  Outlet Invert= -80.00'

Summary for Reach RC-6: Channel

Inflow Area = 62.400 ac, 0.00% Impervious,  Inflow Depth = 0.39"    for  25-yr, 6-hr event
Inflow = 49.97 cfs @ 3.13 hrs,  Volume= 2.024 af
Outflow = 49.55 cfs @ 3.14 hrs,  Volume= 2.024 af,  Atten= 1%,  Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 10.05 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 4.13 fps,  Avg. Travel Time= 0.6 min
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Peak Storage= 746 cf @ 3.14 hrs
Average Depth at Peak Storage= 0.68'
Bank-Full Depth= 2.00'  Flow Area= 20.0 sf,  Capacity= 364.59 cfs

6.00'  x  2.00'  deep channel,  n= 0.070
Side Slope Z-value= 2.0 '/'   Top Width= 14.00'
Length= 150.0'   Slope= 0.5000 '/'
Inlet Invert= 0.00',  Outlet Invert= -75.00'

Summary for Reach RC-7: Channel

Inflow Area = 39.100 ac, 0.00% Impervious,  Inflow Depth = 0.39"    for  25-yr, 6-hr event
Inflow = 39.75 cfs @ 3.08 hrs,  Volume= 1.268 af
Outflow = 39.66 cfs @ 3.09 hrs,  Volume= 1.268 af,  Atten= 0%,  Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 9.31 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 3.61 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 429 cf @ 3.08 hrs
Average Depth at Peak Storage= 0.60'
Bank-Full Depth= 2.00'  Flow Area= 20.0 sf,  Capacity= 364.59 cfs

6.00'  x  2.00'  deep channel,  n= 0.070
Side Slope Z-value= 2.0 '/'   Top Width= 14.00'
Length= 100.0'   Slope= 0.5000 '/'
Inlet Invert= 0.00',  Outlet Invert= -50.00'
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Appendix G – Sediment Control Evaluation Plan 

The Goal of the Suggested Procedures is for Gathering Quantitative and Qualitative Data for 

Determining of Deep Gouging Performance as a Best Technology Currently Available alternative. 

Quantitative Analysis 

Remote storm water samplers shall be placed as shown on Plate 4E.  The main body of the sampler shall 

be placed out of the channel and mounted securely so that wind or water cannot move it from its 

designated location. 

The transducer and suction line shall be properly secured in the channel in order to collect the data from 

any flows that exist. 

Individual Gouges 

After final reclamation has been completed on the slopes (includes incorporation of hay mulch, deep 

gouging, seeding, hydromulching/tackifying), the permittee will install a staff gauge in the bottom of the 

selected gouge to measure sediment production that collects in the bottom of the pock.  The staff gauge 

will be attached to a carsonite sign post and secured in the ground.  The staff gauge shall read in 

increments of 0.02 feet. 

Two six foot gouges and two three foot gouges with opposite aspects will be monitored (refer to their 

general placement location on Plate 4E).  The monitoring points of the six foot gouges shall be located in 

the upper reaches of the drainage and lower reaches of the drainage.  The monitoring point for the 

three foot gouges shall be located in the middle of a slope and the bottom of a slope. 

A rain gauge will be installed next to the gouge which the sediment staff gauge was installed.  The rain 

gauge will collect rainfall data specific to the gouge it is placed beside. 

After installation, the gouges shall be located by GPS and accurately plotted on Plate 4E.  A placard shall 

be installed at each location showing the site ID. 

Transect Profile 

Two fifty foot transects shall be delineated within the disturbed area (refer to their general placement 

location on Plate 4E).  One shall be located in the Left Fork and one in the Right Fork.  The location of 

each transect shall be marked on the top and bottom with T-posts.  A staff gauge shall be placed in the 

bottom of the uppermost gouge and lowermost gouge to measure sediment production of either end of 

the transect line.  A rain gauge shall be placed near the middle of the transect line and will represent 

rainfall volume for the entire length of the line. 

After installation, the transect lines shall be located by GPS and accurately plotted on Plate 4E.  A 

placard shall be installed at each location showing the site ID. 

  



Precipitation Gauge 

A precipitation gauge shall be placed at the confluence of the Left and Right forks of the Grimes Wash 

(refer to its general placement location on Plate 4E) or other location recommended by the Division.  

The base of the gauge support shall be placed in concrete to ensure a solid foundation. This location was 

selected because of the easy access and central location of the confluence. 

Monitoring 

Monitoring will be conducted at least quarterly and during the 3rd week of the 3rd month of the quarter.  

Data collected is as follows: 

Remote Storm water Samplers Site ID (S1, S2, S3) 

    Time 

    Date 

    Depth of Flow (feet) 

    Flow Velocity (cfs) 

    Sediment Volume (laboratory analysis) 

     

Individual Gouges   Site ID (TP1, TP2, TP3, TP4) 

Date 

Depth of sediment as recorded on staff gauge (feet) 

Rain gauge reading (inches) 

Estimated cover (% Rock, % Living) 

 

Transect Lines   Site ID (TL1, TL2) 

    Date 

    Depth of sediment in top gouge (feet) 

    Depth of sediment in bottom gouge (feet) 

    Rain gauge reading (inches) 

     

Precipitation Gauge  Download data logger – daily rainfall (inches) 

 

Qualitative Analysis 

Photo documentation will be recorded for each S, TP and TL site.  Three photos of each of the S and TP 

sites will be documented; staff gauge, rain gauge, aerial photo of site (approximately 5’ above).  The TL 

sites shall photo document the same information at the top and bottom gouge and a photo viewing the 

transect from top down and a photo viewing from bottom up. 

A dialogue concerning the general condition of the sites will also be presented which discusses 

sedimentation, erosion, condition of gouges, and cover.  Quantitative and qualitative analysis shall be 

reported to the Division on a quarterly basis (April through October).  Data from a quarter shall be due 

within 30 days after the end of that quarter. 
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Bond Estimates 

 

Note:  Upon approval of the revised reclamation plan, the 2011 bond estimate in 

2016 dollars will be utilized.  This was agree upon between PacifiCorp and DOGM 

on April 19, 2017 for the following reasons: 

1) Demolition was completed in 2015 and therefore, reduces the cost for 

reclamation. 

2) Reclamation will immediately follow approval of the revised reclamation 

plan in 2017. 

3) There remains sufficient dollars in the surety to cover any costs that the 

Division may have in the case of default by PacifiCorp. 

4) Phase I Bond Release will be submitted when reclamation is completed. 
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CottonwoodlWllberg Mine 
Bond Summary 
C/015/0019 

Direct Costs 

Grimes Wash Facility 
Demolition 
Earthwork 
Revegetation 

Subtotal 

Overland Conveyor 
Demolition 
Earthwork 
Revegetation 

Subtotal 

Total Direct Costs 

Indirect Costs 

Mob/Demob 
Contingency 
Engineering Redesign 
Main Office Expense 
Project Mainagement Fee 

Total Indirect Costs 

Total Cost (2011 Dollars) 

Escalation factor 
Number of years 
Escalation 

1 Bond Amount (2016 Dollars) 

Revised March 2012 

$967,887.38 
$673,586.42 

$36,172.85 
$1,677,646.66 

$23,494.4~ 
$10,825.80 

$3,061.91 
$37,382.20 

$1,715,028.86 

$171,503.00 
$85,751.00 
$42,876.00 

$116,622.00 
$42,876.00 

$459,628.00 

$2,174,656.86 

$191,238.00 

$2,365,8951 

10.0% 
5.0% 
2.5% 
6.8% 
2.5% 

26.8% 

0.017 
5 

Printed 5/4/2015 



Item'll 
1-A 
1-B 
1-C 
1-0 
1-E 
1-F 
1-G 
1-H 
1-1 
1-J 
1-K 
1-L 
1-M 
1-N 
1-0 
1-P 
1-0 
1-R 
1-S 
1-T 
1-U 
1-V 
1-W 
1-X 
1-Y 
1-Z 
1-AA 
1-BB 
1-CC 
1-00 
2-A 

CottonwoodlWilberg Mine 
Grimes Wash Facility 

C/015/0019 

Demolition Cost Summary 

Description 
Wilberg Fan $ 
Old Wilberg Fan Pad $ 
Switch Gear $ 
Wilberg Transfer Station $ 
Wilberg Transfer Tower $ 
Platform Structure $ 
Elevator $ 
Covered Parkin~ $ 
Pumphouse Water Tank $ 
Diesel Maintenance Building $ 
Diesel Shop $ 
Undisturbed Drainage Collar $ 
Oil Storage Shed $ 
Bin Wall $ 
Rock Dust Tank $ 
Cottonwood Fan and Fuel Tank $ 
Substation $ 
Concrete Silo $ 
Conveyor System $ 
Bent Structure $ 
Crusher $ 
Breaker Station $ 
Truck Loadout $ 
Skid Type Storage $ 
Guardrail $ 
Crane Pad $ 
Salt storage $ 
Miscellaneous Culverts $ 
Concrete Pad $ 
Asphalt Removal $ 
Portal Closure $ 
~"otal $ 

Revised January 2012 

Cost 
3,738.87 
1,555.37 
3,288.87 

20,382.72 
3,172.12 
3,393.44 
3,393.44 

120,675.06 
4,353.98 

33,662.99 
13,376.47 

1,555.37 
1,379.61 

18,451.74 
1,379.61 
6,606.24 
2,658.17 

240,435.81 
14,344.85 
9,473.78 
5,287.94 

141 344.85 
86,352.56 

1,801.21 
23,171.45 
6,940.11 
5,403.66 

78,272.99 
79,222.69 
19,411.41 

140,400.00 
987,887.38 

\NCORPORA1EO. 
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CottonwoodlWllberg Mine 
Grimes Wash Facility 
C/015/0019 

. .,...1 NuRJber. 
{201" M .. ¥V~c:tIonCoat8ala. 

WllMrgf'1III 

Steel DemollUon Cost 
F0(8man Aver.age, Outside 
Common Building Labor 
01 54 33 80 2.720 
Eq~ment Operator Crane or Shovel 
01 54 33 40 72.00 

Concme Demal\llon Cost 
Foremen Averege Outside 
Common Building labor 
01 54 33 20 0200 
EQUipment Operator Medium Equipment 
01 54 33 20 0047 
01 54 33 20 0200 
01 54 33 20 0042 
Equipment ~rator Medium ~quiJlment 
01 54 33 40 0700 
01 54 33 40 0940 
01 54 33 40 1000 
01 54 33 40 7200 

TranslIOrtaUan Costs 01 54 33 40 8600 
01 54 33 40 7300 
Truck Drivar Heavy 

MI.~II.n.ou. 
Disposal Fee - Ma1a1 02 4119.23 0960 

DemoHshed ConC/e19 Handling 
01 54 33 20 4790 
Equipment Opanstor Mediuni Equipment 
01 54 33 40 8410 

----- ~ '---. __ ._- - -- ------

Reference Information 

Demolition Costs 

Wilberg Fan 1·A 
lI1Iil\illMnt UHt == .! 

ForelT18ll 
CtAB 

Crane 100 ton 
Ecmv 

Pickup Truck - 3/4 ton 4X4 

FQJ'9/lIIIJI 
CtAB 

Excavator-1 .5 CY 
EQmd 

I Hydraunc H&JMI81 
Excavator· 1,5 CY 
Bucket Thumb 

£Qmd 
Compressor - 600 CFM 
Air tools breaker, pavement, eo lb. 
Hose w/couplngs 50 11. 1· dia. 
PicIwP Truck • 3/4 ton 4x4 
Trailar. platform flush deck 2 axle 25 ton 
Tractor 4X2 220hp 

Dtllv 

~-~1Uto~4CY2~ 
F.qmd 

Toilet. IlOrtable chemical 

----- --

VaJullle Wirlillt :;: {cyt (tons) 

10 
1 4.0 hi' 
2 4.0 hr 
1 4.0 hr 
1 4.0 hr 
1 4.0 hr 

15 
1 1.0 hr 
2 1,0 hr 
1 1,0 hr 
1 1,0 hr 
1 1.0 hr 
1 1.0 hr 
1 1.0 hr 
1 1,0 hr 
1 1.0 hi' 
1 1,0 hr 
4 1,0 hr 
1 1,0 hi' 
1 1.0 hr 
1 1.0 hr 
1 1.0 hi' 

10 Ion 
19.5 

1 1.0 hr 
1 1.0 hr 
1 5.0 hr 

1 - From Nielson Construction services contract with Energy West Mining · Includes 3/4 Ion 4x4 truck, metsl100l box, acetylene kil, rack for oxygen and acetyiene, 112" elactric dril~ 71/4" circular SfNI, 9" grinder. 
2 - Concrete rubble disposed of as nn or permanenlly backlilled inside portals, 
3 • Base on a concrete demolHion production of 200 cubic yards per 8 hour shill (Raferance: hllp:/IINWw.lndeco-breakers.com), 
4 • Added 5% for larger size compressor. 
5 . For haul of sleel demolRion material to Nielsen'. landfill. Distance is approximalely 11,0 mOes one-way. TIme 8stlma19 Is 1.0 hours for on8 round trip, 
S . A swell factor of 1.3 is used for crushad concrete. 

Note: Estimate size of pad at 40' x 10' x l' 

0 Z '?: 
9.. C 

() 
a 

0 :?; :0 
~ c;::;) -0 
G'J co a 
~ 'C5 

:0 
~ ~ 
~ ~ 

~ 2. 
Printad 0"C!fo12 C:lDennislMy DocumenlalCTWlCTW Midterm RevlewlCTW BondlDemoGrimesWash2012.xlsx 

Revised January 2012 

IMIt coat :; Ret 

$ 71 .20 S 284,90 
$ 52,70 $ 421,60 
S 206,25 $ 825.00 
S 89.45 $ 277.90 
$ 13,08 $ 52.32 1 

2,3 
$ 7120 $ 71,20 
$ 52.70 $ 105.40 
$ 118.43 $ 118.43 
$ G7.75 $ 87.75 
$ 44.03 $ 44,03 
$ 118.43 $ 118,43 
$ 21 .38 $ 21 .38 
$ 67.75 $ 67,75 
$ 53,08 S 53,08 4 
$ 1.30 S 1,30 
$ 0.51 $ 2,04 

S 13,08 S 13.08 1 
$ 13.90 $ 13.90 5 
$ 34.90 S 34.90 
$ 52.25 $ 52.25 

S 90.00 $ 9OQ,00 
6 

$ 116.68 $ 118.68 

• 67.75 $ 87.75 
$ 1,90 $ 8.00 

$ s,na.a7 
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CottonwoodlWilberg Mine 
Grimes Wash Facility 
C101510019 

DiIKII'p8cm .~ .. _. NuIIIber 
120.1 Mu¥yConatruction eo.t ...... 

Old IMlbeI!I Fan Pad 

ste.1 Demollllon Cost NA 

Con ...... Demolition Coat 
Foraman Avaraaa. Outside 
Common Bukllna Labar 
01 64 33 20 0200 
Eauioment Ocarator Medium Equipment 
016433200347 
01 64 33 20 0200 
01 64 33 20 0342 
EauiDment OPBllllOr. MedIUm EaulDment 
01 64 33 40 0700 
01 54 33 40 0940 
01 64 33 40 1000 
01 64 33 40 7200 

Transoartatlon Costs NlA 
Mlscallaneous 

DISPOsal Fee - Metal N/A 
DemoliShed Concnrta HandDn 

01 64 33 20 4780 
EaulDment Operator Medium Eaulpment 
01 64 33 40 8410 

L-___ Total 
~ ------- - .-

Reference Infonnatlon 

Demolition Costs 

Old Wilberg Fan Pad 1-B 
t.OOr := VcdQI;Ia WelIil1t T\n.Ie 

C~ (tOns) (JI~ 

40 
Foreman 1 2.0 hr 
CLAB 2 2.0 hr 

Excavator-1.S CY 1 2.0 hr 
IEQmd 1 2.0 hr 

HVdraI. Dc Hammar 1 2.0 Iv 
Excavator-1 .5 CY 1 2.0 hr 
Buckal Thumb 1 2.0 hr 

~ 1 2.0 Iv 
ComPlB8sOI" - 800 CFM 1 2.0 hr 
Air tools breaker, pavement 60 lb. 1 2.0 hr 
HoseWlCouDUngs 5011. l ' Clia. 4 2.0 Iv 
Pickup Truck • 314 ton 4x4 1 2.0 hr 

52 
Loader - 5-114 to 5-314 CY 290hp 1 1.0 hr 

Eqmd 1 1.0 ht 
Toilet. portable Chemical 1 2.0 hr 

- . ---- --- - ~ 

1 • From Nielson Construction services contract with Energy West Mining -Includes 3/4 ton 4x4ln1ck, metal tool box, acetylene kH, reck for oxygen and acetylene, 112" electric d~II, 71/4" circular saw, 9" grinder. 
2 - Concrete rubble disposed of as fiR or pennanently back!lfted Inside portals. 
3 - Base on e concrete demontion production of 200 cubic yerdS per B hour shift. (Reference: http://www.indeco-breakers.com). 
4 - Added 5% for larger size compressor. 
S - For haul of steel demolition mate~al to Nielsen's landfill. Distance is approXimately 11.0 mRes one-way. nne estimate 181.0 hours for one round trip. 
S - A swell factor of 1.3 Is used for crushed concrete. 

Note: Estimate size of pad at 40' x 27' x l' 

~. Z 
'e. 

() 
9.- 0 
9- -z:,. ~ :- c:> 

~ c:P 0 
:Xl ......,; 
~ ~ 

0 

~ 
r::; 

~ a. 
Printed 1'Mo9l2012 C:IDennlslMy DocumenlslCTWlCTW Midterm Review\CTW BondlOemoGrimesWBsh2012.xl8X 

Revised January 2012 

UnIt Cost Total Itef. 
c_ 

2,3 
S 71.20 $ 142.40 . 
$ -52.70 $ 210.80 
$ 118.43 $ 236.88 
$ 67.75 $ 135.50 
$ 44.03 $ 88.06 
$ 11B.43 $ 236.86 
$ 21.38 $ 42.76 
$ 67.75 $ 135.50 
$ 53.06 $ 106.16 4 
$ 1.30 $ 2.60 
$ 0.51 S 4.08 
$ 13.06 $ 26.16 1 

6 
$ 116.68 $ 11B.68 
S 67.75 $ 67.75 
$ 1.80 S 3.20 

S 1.15&.37 --

30132 



CottonwoodlWilberg Mine 
Grimes Wash Facility 
C/015/0019 

- ---

IJlISCIFlpllOlt . Mn.~~cetMnber . 

'20"~'CoMtnIu1Ion~ • .., 
Swltd!:GM' 

Steel Demolition Coat 
Foreman Average Oullicle 
Common BuDding Labor 
01 54 33 60 2720 
t;guIPJT1ent Operalor Crane or Shovel 
01 54 33 40 7200 

Concrete DemollUon Coat 
Foreman Average, Outside 
Common BuRding Labor 
01 54 33 20 0200 
EQuipment Operator Medium Eouloment 
01 54 33 20 0347 
01 54 33 20 0200 
01 54 33 20 0342 
Equipment Operatar Medium Equipment 
015433 40 0700 
01 54 33 40 0940 
0154 33 40 1000 
01 54 33 40 7200 

Transportation Costa 01 54 33 40 6500 
01 54 33 40 7300 
Truck Driver Heavy 

MIKeII.ne_ 
Disposal Fee - Metal 02 41 19.23 0950 

Damolilhed COncrete Haldlin 
01 54 33 20 4780 
EOUiDment QIl!Irator, Medium Equipment 
01 54 33 408410 

Demolition Costs 

SwlIdl Ge.r 1-C 
~qdlPR\lIlIt t:iIIiDt Qu~~ 

(1IIIInbIIrt 

Foremen 1 
CLAB 2 

Crane 100 tan 1 
!;.qhv 1 

PiCkup Truck - 314 tan 4114 1 

Foraman 1 
CLAB 2 

Excsvslor - 1.5 CY 1 
Eqmd 1 

HYdraulic Hammer 1 
Excsvslor - 1.5 CY 1 
Buckel Thumb 1 

Eomd 1 
COmpressor - 800 CFM 1 
Air 10018 breaker, Davement 60 lb. 1 
Hose w/coupNngs 50 ft. 1" dia. 4 
P1CkUp Truck - 314 ton 4x4 1 
Trailer, l'LaIfoIm llush deck 2 axle, 25 tan 1 
Tractor 4x2. 22Oho 1 

Drhv 1 

Loader - 5-114 to 5-3/4 CY 29011p 1 
Eqmd 1 

Toilet, oonable ChemiCsl 1 
Totl 

----- -----'I __ _ ____ -.- - --- --- -

Reference Information 

VANilla Weight Time 
(Clil ttaM) tb., 

5 
4,0 hr 
4,0 hr 
4,0 hr 
4.0 hr 
4,0 hi' 

22 
1.0 hr 
1,0 hr 
1.0 hr 
1.0 hr 
1.0 hr 
1.0 hr 
1.0 hr 
1.0 hr 
1.0 hr 
1.0 hr 
1.0 hr 
1.0 hr 
1.0 hr 
1.0 hr 
1.0 hr 

5 ton 
28.8 

1.0 hr 
1.0 hr 
5,0 hr 

- -- -- - - -

1 - From Nielson Constructfon services contract with Energy Weat Mining -Incluclaa 314 tan 4x4Iruck, maCai tool box, acetyfene kit, rack for oxygen and acetylene, 112" electric drtl, 7114 "cireular aaw, 9" grtnder. 
2 - Concrete rubble disposed of as 111 or permanently backlllied inside portal8. 
3 - Base on a concrete damoNUon production of 200 cublc yard5 per 8 haur .hIft. (Reference: htip:/lwWw.indeco-«eakers.com). 
4 - Added 5% for larg .... size compressor. 
5 - For haul of steal demolition matarlal to Nielsen's landfdl. Distance 18 approximately 11.0 miles ona-way. Time estimate 18 1.0 hours for one round trip. 
6 - A swal factor of 1.3 II used for crushed concrete. 
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Revised May 2007 
By DOGM 

Cost Teal Rer, 
ec.t 

71,20 $ 284.80 
52.70 $ 421.60 

206.25 $ 825,00 
69.45 $ 277,80 
13,08 $ 52,32 

71.20 $ 7120 
52.70 $ 10540 

118.43 $ 118.43 
ffT.75 $ ffT.75 
44.03 $ 44.03 

118.43 $ 118.43 
21.38 $ 2138 
67.75 $ 67.75 
53.08 $ 53.08 

1.30 $ 1.30 
0.51 $ 2.04 

13.06 $ 1308 
13.90 S 13.90 
34.90 $ 34.90 
52.25 $ 52.25 

90.00 S 450.00 

116.68 $ 116.68 
87.75 $ 67.75 

1.80 $ 8.00 
S 3.2".17 
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ColtonwoodlWilberg Mine 
Grimes Wash Facility 
C/015/0019 

DMcrtpucm .~~AceNWiltMt· . 
(mi·Heiw;.C:OnIUUCt\OllCoate~ 

Wilberg Transfer SIabUn 

Steel Demolldon Cost 
Foreman Averaae Outside 
Common Building Labor 
01 54 33 60 2720 
Equipment Operator, Crane or Shovel 
01 54 33 40 7200 

Concrete Demolition Cast N1A 
Transportation Costs 01 54 33 40 6500 

01 54 33 40 7300 
Truck Dri_ HeIIVY 

MlacelllIIItIOus 
D~os81 Fee - Metal D2 41 19.23 0950 

DemolIShed Concrata Handlin NJA 
01 54 33 40 6410 

Total 

Reference InformaliOn 

Demolition Costs 

Wllbe Transfer StatIon 1·0 
1!qUIjlmlMll I;iIbijf 

:a~ 

FOI8fI18R 
CLAB 

Crane 100 ton 
E(f1v 

Pickup TRIck - 3/4 ton 4x4 

Trailer, platform, flush deck. 2 axle 25 ton 
Tractor 4lC2 220hp 

Drhv 

Toilet, portable chemical 
_. --- -

VqlQirtti . ~lgIit tilne 

"YI ~ tlll~ 

75 
1 24.0 hr 
2 24.0 Iv 
1 24.0 hr 
1 24.0 Iv 
1 24.0 hr 

1 24,0 hr 
1 24.0 hi' 
1 24.0 hr 

75 ton 

1 24,0 hr 

1 - From Nielson Construclion services contract wHh Energy West Mining - Includes 3/4 ton 4x4 tRIck, metal tool box, acetylene kit, rack for oxygen and acetylene, 112" electr1c drill, 71/4 " circular saw, 9" grinder. 
2 - Concmte rubble disposed of 8S fill or pl!flTlananUy backf41ed inside portals. 
3 - Base on a concreta demol~lon production of 200 cubic yards per 8 hour shift. (Reference: http://WWw.lndeco-breakers.com). 

5. For haul of steel demolition material to Nielsen's landfill. Distance Is approximately 11.0 miles one-way. Time estimate is 1.0 hours for one round trip. 
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Ifit" Cost Tot.1 Ref. 
COat 

$ 71.20 $ 1708.80 
$ 52.70 $ 2529.60 
$ 206.25 $ 4950.00 
$ 89.45 $ 1,686.80 
$ 13.08 $ 313.92 1 

2, 3 
S 13.90 $ 333.60 5 
$ 34.90 $ 837.60 
$ 52.25 $ 1254.00 

$ 90.00 $ 6750.00 

$ 1.60 $ 38.40 
$ ~312.72 

50132 



CottonwoodIWllberg Mine 
Grimes Wash Facility 
C/01510019 

Ileamptkln "!lJu,l""e- Numbet . 
C~01; 1I •• 11!!' GlIrwtructlan Caal8atat 

Wilberg TranSfer T.-

Steel Demolition Cost 
Foreman A_e Outside 
Common Bulding Labor 
01 54 33 SO 2720 
EC!I.Iipmant 9PenIIor. CnIna or Shovel 
01 54 33 40 7200 

Concrete Demolllion Cost N/A 
Transportation Coste D1 54 33 40 B5DO 

01 54 33 40 7300 
TruckDriver Heavy 

Miscellaneous 
Disposal Fee - Matal D2 411923 0950 

DemoHshed Concrete Handlin!! NlA 
015433406410 

TCltaI 

Reference infulmaGon 

-

Demolition Costs 

Wilberg Transfu awer 1-E 
EqutlInIeJit lo*bOi' . _antlly .. ~ .. , w,tgllt 

~ (1IIJIIIbeI1 ~ ItiIn$l 

10 
Foreman 1 4.0 Iv 
ClAS 2 4.0 Iv 

Crane 1 DO Ion 1 4.0 hr 
,EQI\V 1 4.0 hr 

Pickup TNck - 314 Ion 4x4 1 4.0 hr 

Trailer. plalform. IlUah deck, 2 axle. 25 ton 1 4.0 hr 
Tractor. 4x2 220hJl 1 4.0 hr 

DrIIv 1 4.0 hr 

10 ton 

TOilet, portable chemical 1 4.0 hr 
L-______ 

1 - From Nielson Construction services contract with Energy West Mining -Includes 3/4 ton 4x4 truck, metal tool bex, acetytene kit rack for oxygen end ace\y1ene, 1/2" electric drill, 71/4· Cirruiar saw, 9" grinder. 
2 - Conaele rubble disposed of as fill or permanently baddIHed i'lsld. portaIa. 
3 - Base on a ooncreta demolition product/on of 200 cubic yards per 8 hour shift. (Reference: ht1p:/IINWN.lndaco-breakers.com). 

5 - For haul of steel demolition material to Nielsen's landfill. Distance is approximately 11.0 mUas one-way. Time aoQmate is 1.0 hours for on. round tI1p. 
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lIJiIt Cost Total Ref. 
eo.t 

$ 71 .20 $ 284.BO 
$ 52.70 S 421.60 
$ 206.25 $ 825.00 
$ 69.45 $ 2n.eo 
$ 13.08 $ 52.32 1 

23 
$ 13.90 $ 55.60 5 
$ 34.90 $ 139.60 
$ 52.25 $ 209.00 

$ 90.00 $ 9DO.00 

$ 1.60 $ 6.40 
$ 3,172.12 
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CottonwoodlWllberg MIne 
Grimes Wash Facility 
C/015JO019 

---

DMCctpIIon .• ~~~n!:eNt'll!tbV . 
(2OUit~~C~. 

PlIIform SI!Idn 

Steel Demolition COlIt 
FOnHII8n ~V818g8, Outside 
Comman Buildlna Labar 
01 54 33 80 2720 
Equillment Operatar Crane or Shovel 
01 54 33 40 D19D 
01 54 33 40 7200 

Concrete Demollllon Cost 
TransDortatlon Costs 01 54 33 40 8500 

01 54 33 40 7300 
Truck DrIver, Ha~vy 

Mlacellaneous 
OispoJial Fee - Metal 02 4119.23 0950 

Demolshed Concratll Handlin N/A 
015433408410 

Total 

Rllfarence InfonnatJon 

DemolitIon Costs 

Pillform Structure I-F 
I:q.\llPnilm QDl)"y == T Welg/lt 'I!lml 

(tone) \!If) 

10 
Fonlman 1 4.0 hr 
CLAB 2 4.0 hr 

Crane 100 tan 1 4.0 hr 
Eahv 1 4.0 hr 

Aeriel LIft, 80 feet 1 4.0 hr 
Pickup Truck - 314 tan 4x4 1 4.0 hr 

TraKer, platroWl, nush deck, 2 axle. 25 tan 1 4.0 hr 
TracIDr 4lC2 220hp 1 4.0 hr 

Drhy 1 4.0 hr 

10 tan 

Toilet, pO/IabI4I chemIcIIl 1 4.0 hr 

- -- - L- ___ 

1 - From Nielson Construction services contrectWlth Energy West Mining - Indudes 3/4 ton 4x4 truck, metal tool box, acetylene kit rack for oxygen and acetylene, 1/2" electric drill, 71/4 "circular saw, 9" grinder. 
2 - Conct1lte rubble disposed of as III or permanently backfilled Inside portals. 
3 - Base on a concrete demolition production of 200 cubic yard. per 8 hour _hill (Reference: hItp:/INww.lndeco·breakers.com). 

5 - For hlul of _teel demolition mater1a1 to Nielsen'. landftl/. Distance Is approximately 11.0 miles one-way. Time estimate Is 1.0 hours for one round trip. 
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Unit COlIt Total Ref. 
Coilt 

$ 71.20 $ 284.80 
$ 52.70 $ 421.80 
$ 206.25 $ 825.00 
$ 69.45 $ 27780 
$ 55.33 $ 221.32 
S 13.08 $ 52.32 1 

23 
$ 13.90 $ 55.60 5 
$ 34.90 $ ~~::~ ._---
$ 52.25 $ 

$ 90.00 $ 900.00 

$ 1.60 $ 6.40 

• ~~t3.44 
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CottonwoodlWilberg Mine 
Grimes Wash Facility 
C/015/0019 

DNatplkm .~_c.NQmber 
{20« .. .,.~ctIoR Coat~ 

a-tor 

saaal DlmollUon Cost 
FCl"8man Average. Outside 
Common Buildi1!! Labor 
01 54 33 60 2720 
EauiDlllent Qperator Crane or Shovel 
0154 33 40 0190 
01 54 33 40 7200 

Conerete Demolition Cost NIA 
Tra~on Coat. 01 54 33 40 6500 

01 54 33 40 7300 
Truck Driver, Heavy 

Mlse.llllleous 
DisoDlai Fee· Metal 02 4119.23 0960 

Demolished Concrete Handlin NlA 
01 54 33 40 6410 

T~r - - - ------ -

Raf8rance Inrormsllon 

Demolition Costs 

Elevator 106 
EqulPm.nt LftOj == V'Alliilile -gilt ~ 

(lIfI (toRI) {11ft 

10 
Foreman 1 4.0 hr 
CLAB 2 4.0 hr 

Crane 100 ton 1 4.0 hr 
ECinv 1 4.0 hr 

Aeriel Lift 80 feet 1 4.0 hr 
Pickup Truck· 3/4 ton 4><4 1 4.0 hr 

Trailer. oiatform. flush declt 2 axle, 25 ton 1 4.0 hi' 
Tractor 4X2 220hp 1 4.0 hr 

Drtw 1 4.0 hi' 

10 ton 

Tonet, ponable chemical 1 4.0 hr 

~-

1 • From Nielson ConatrucUon serviCes contract With EnIlfllY West Mining· Includes 3/4 ton 4x4 truCk, metal tool box, acetylene kit, rack for oxygen and acetylene, 112" electric dI1l1, 71/4" clraJJar saw, 9" grinder. 
2 • Concrete rubble disposed of as fln or permanently back1llled inside portals. 
3 • Base on a concrete demoltlon production of 200 cubIC yards per B hour shllt. (Refatvnce: hltp:J/WWW.lndeco-breakers.com). 

5 - For haul of steel demolition malarial to Nielsen's landlil. Distance Is approximately 11 .0 miles ona-way. TIme estimala is 1.0 holft for one round trip. 
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IIiiIt co.a TGtaI Ref. 
o.t 

$ 71.20 $ 284.80 
$ 52.70 $ 421.60 
$ 206.25 $ 825.00 
$ 69.45 S 277.80 
$ 55.33 $ 221.32 
$ 13.08 S 52.32 1 

23 
$ 13.90 $ 55.60 5 
$ 34.90 $ 139.60 
$ 52.26 $ 209.00 

$ 00.00 $ 900.00 

$ 160 $ 6.40 
$ 3393.44 

6 of 32 



CottonwoodlWllberg Mine 
Grimes Wash Facility 
C/01510019 

Demolition Costs 

- -

i 
covered Parklnm 1.)1 

DeICllpllen _nsReference Nulnber Equipment LabOr Quantity ¥onIma ~ht l'Ima 
(1OC1tt",,¥~~81111i) fnU!llilert (c:yt (toM) (hf) 

Covered ?IIrtano 

StHI Demoillton COIl 20 
Foreman Average, Outslde Foreman 1 112.0 hr 
Common Buildina Labor CLAB 2 112.0 hr 
01 54 33 40 7200 PicI<uP Truck - 314 ton 4x4 1 112.0 hr 

Concrete Demolition COIl 700 
Foreman Avaraae Outside Foreman 1 112.0 hr 
Common BuUdina Labor CLAB 2 112.0 hr 
01 64 33 20 0200 Excavator - 1.5 CY 1 112.0 hr 
EQUipment ODerator Medium EaUipment ~qmd 1 112.0 hr 
01 54 33 20 0347 Hydraulic Hammer 1 112.0 hr 
01 64 33 20 0200 Excavator-1.S CY 1 112.0 hr 
01 54 33 20 0342 Bucket Thumb 1 112.0 hr 
Equipment Operator Medium EquIPment IEqmd 1 112.0 hr 
01 54 33 40 0700 ComDreuor - 800 CFM 1 112.0 hr 
016433400940 f'oJr tooII, breaksr, pavement, 60 lb. 1 112.0 hr 
01 64 33 40 1000 Hose wtcouDlInas 50 It 1" dis. 4 112.0 hr 
01 54 33 40 7200 PICkUp Truck - 314 ton 4x4 1 112.0 hr 

TranallDrtatlon COIle 01 54 33 40 6500 Trailer. platform, flU8h deck, 2 axle 25 ton 1 2.0 hr 
01 64 33 40 7300 Tractor 4x2 22011D 1 2.0 hr 
Truck Drtver, Heavy DrtlV 1 2,0 hr 

MIScellaneous 
Dllpasal Fee - Metal 02 4119,23 0950 20 ton 

Dernanshed Concre1a Handlin 910 
01 64 33 20 4760 LOider - 5-1/410 5-314 CY 2IIOhD 1 112.0 hr 
Equipment DperalDrcMadium Equipment Eqmd 1 112.0 hr 
016433408410 Ti:I~_r1able chemICal 1 112.0 hr 

ro.-. .-~ 
,. 
~ -. -~- ------ _. _. _. - <- ~ - L-_____ 

Reference Information 
1 - From Nle/son Construction services contract with Energy Wesl Mining - Includes 314 ton 4x4 truck, metal tool box, acetylene kit, rack for oxygen and acetylene, 112" eleclrlc drlD, 71/4" circular saw, 9" grinder. 
2 - Concrale rubble diaposed of as fill or permanently backIIIed Inside portals. 
3 - Base on a concrete demolition production of 50 cubic yards per 8 hour shift. (Beat guess considBling how constructed), 
4 - Added 5% for larger aize comp",ssor. 
5 - For haul of steel demolition material to Niefsen's landlili. Distance is approximately 11 ,0 mile. one-way, TIme estimate Is 1.0 hours for one round trip. 
6 - A swell factor of 1.3 Is used for crushed conaete, 
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Wilt coet Totil Ref. 
Coat 

$ 71 .20 $ 7974.40 
$ 52.70 $ 11,804.80 
$ 13.08 $ 1,464.96 1 

23 
$ 71.20 $ 797440 
$ 52.70 $ 11804.80 
$ 118.43 $ 13284.16 
$ 67.75 $ 758B.OO 
~ 44.03 $ 4,931.36 
$ 118.43 $ 13,264.16 
$ 21.38 $ 2394.56 
$ 67.75 $ 7588.00 

1$ 53.08 $ 5944.96 4 
$ 1.30 $ 145.80 
$ 0.51 $ 22848 
S 13.08 $ 1,464.96 1 
$ 13.90 $ 27.80 5 
S 34.90 $ 69.80 
$ 52.25 $ 104.50 

$ SO.OO $ 1,800.00 
6 

S 116.68 $ 13068.16 
$ 677S S 7,588.00 
$ 1.60 S 179.20 

$ 12O,671J18 . 
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CottonwoodlWilberg Mine 
Grimes Wash Facility 
C/01510019 

Ducrlpllon .""l1li Refantnce Number 
(2CH1 Hwq Construction Cost ~ 

PumphOU8e WalerTank 

steel DemollUon Cost 
Foreman A-'!8Ia!lB Outside 
Common Suilding labor 
01 54 33 80 2720 
Equipment Operator Crane Dr Shovel 
01 54 33 40 7200 

Concrate Demolttlon Cost NlA 
TransportaUon Costs 01 54 33 40 6600 

01 54 33 40 7300 
Truck Driver Heavy 

MI.alI_. 
Ol8palal Fea • Metal 02 41 19.23 0950 

Damonshad Concrete Haodlln NlA 
016433406410 

Total ' . 

Reference Information 

Demolition Costs 

Pumphouse Wmr Tank 1-1 
J:qulpment 1.aDOr 

=~ 
~~ 

Foremen 
CLAS 

Crane 100 ton 
Eqhv 

Pickup Truck· 3/4 ton 4X4 

Trailer, platfOrm ftuah deck 2 axle 25 ton 
Tractor 4x2 2201lll 

DIflv 

Toilet, p(Jitebie chemical 

VollIiM WeIght lIine 
(C!¥) (toM) I~ 

16 
1 6.0 hr 
2 6.0 hr 
1 6.0 hr 
1 8.0 hr 
1 6.0 hr 

1 2.0 hr 
1 2.0 hr 
1 2.0 hr 

15 tan 

1 8.0 hr 

- - ~ -- L-.. ___ '-----

1 • From Nielson Construction services contract with Energy West Mining· Includes 3/4 ton 4x4 truck, metal tool box, acetylene kJt, rack for oxygen and acetylene, 112" eleclrtc drtll, 71/4" circular saw, 9" grtnder. 
2 • Concrete rubble dIspoeed of as flU or permane~ beckliled inside portals. 
3 • Base on a concr9le demolition production of 200 cubic yarda per 8 hour shift. (Reference: http://'tN.Iw.lndaco-breakers.com). 

5· For haul of ateel demolition matertal to Nielsen's landfill. Dlaiance is approximately 11 .0 mnes one-way. TIme estimate Is 1.0 hours for onll round trtp. 
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flnlt Cost Total Ref. 
Cost 

S 71.20 $ 42720 
$ 52.70 $ 832.40 
$ 206.25 $ 1237.50 
$ 69.4S $ 416.70 
$ 13.08 $ 78.48 1 

23 
$ 13.90 $ 27.80 5 
$ 34.90 $ 69.80 
$ 52.25 $ 104.50 

$ 90.00 $ 1350.00 

$ 1.60 $ 9.60 
$ ",153.. 
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CottonwoodlWilberg Mine 
Grimes Wash Facility 
C/015/0019 

DMCrIpIIon MaM «..-_ Number 
l2Ot1 MMVy ConatnR:Uan Coat ~ 

Diesel Maintenance 13i111d1l1!l 

Steel Demolition Cast 
Foremen Aviiiiae Outside 
Common BUildino Labor 
01 54 33 80 2720 
I EOuIDment ODBrator, Crane or Shovel 
01 54 33 40 7200 

Concrete Demolition Coat 
Foreman Avereae, Outside 
Common Bulldlna Labor 
01 154 33 20 0200 
Eouicrlient Oiiilrator Medium Eouipment 
01 54 33 20 0347 
01 54 33 20 0200 
01 54 33 20 0342 
Equipment Operator Medium Equipment 
01 154 33 40 0700 
0154 33 400940 
01 6433 40 1000 
01 54 33 40 7200 

Tranillortat!on Coati 01 54 33 40 6500 
01 154 33 40 7300 
Truck Driver Haaw 

Mliceilaneoul 
Disaosat Fee - Metal 02 4119.23 0960 

Demolished Concrete Handling 
01 54 33 20 4760 

I Eouloment Ooarator, Medium EauiDment 
01 54 33 406410 

Total ' 

Reference Information 

Demolition Costs 

Dlnel Maintenance Building 1-.1 
Equipment Ullor QcNntIty 

(nUlllbw) 

Foremen 
CLAB 

Crene 100 ton 
EQhv 

Pickup Truck - 3/4 ton 4x4 

Foreman 
CLAB 

Excavator - 1.5 CY 
!Eqmd 

I HvdraUftC HamrT\el 
Excavator - 1.5 CY 
BUCket n.Jmb 

Eamd 
Compressor - 800 CFM 
Air tools breaker, pavement, 80 lb. 
Hose w/couolinas 50 ft. l' dia. 
PIckuo Truck - 314 ton 4x4 
Tralfer. Platfonn, nUlh dack 2 axle 25 ton 
Tractor 4x2 220hp 

Drlw 

Loader - 5-114 to 5-314 CY 290hp 
Eamd 

Toilet. portable chemical 

IIelUll'le weight ltme 
(ev) {tonS! (Ilrl 

20 
1 8.0 hr 
2 8.0 hr 
1 8.0 hr 
1 8.0 hr 
1 8.0 hr 

600 
1 32.0 hr 
2 32.0 hr 
1 32.0 hr 
1 32.0 hr 
1 32.0 hr 
1 32.0 hr 
1 32.0 hr 
1 32.0 hr 
1 32.0 hr 
1 32.0 hr 
4 32.0 hr 
1 32.0 hr 
1 3.0 hr 
1 3.0 hr 
1 3.0 hr 

20 ton 
780 

1 32,0 hr 
1 32.0 hr 
1 32.0 hr 

1 - From Nielson Construction s"rvices contract with Energy West Mining -Includes 314 ton 4x4 truck, metal tool box, acetylene kK, nock for oxygen and acetylene, 112' electric dOl, 71/4 " circular saw, 9" grinder. 
2 - Concrete rubble disposed of as fin or permanently backfiRed Inside portal •. 
3 - Base on a concrete demolition production of 150 cubic yards per 8 hour shllt. (Complexity of demolishing building). 
4 - Added 6% for larger size compressor. 
5 - For haul of staal demolHiOn material to Nielsen's landfill. Dlaumee Is approximately 11.0 miles one-way. TIme estimate is 1.0 hou~ for one round trip. 
6 - A owal factor of 1.3 Is UlOId for crushed concreta. 
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Unit COat Total Ref. 
Coat 

$ 71 .20 $ 569.60 
$ 52.70 $ 843.20 
$ 206.26 $ 1,650.00 
$ 88.46 $ 555.60 
$ 13.08 $ 104.64 1 

23 
$ 71 .20 $ 2,278.40 
$ 52.70 $ 3372.80 
$ 118.43 $ 3,769.76 
$ 67.76 $ 2166.00 
$ 44.03 $ 1406.96 
$ 116.43 $ 3769.76 
$ 21.38 $ 664.16 
$ 67.75 $ 2168.00 
$ 53.08 $ 1888.56 4 
$ 1.30 $ 41 .80 
$ 0.51 $ 65.28 
$ 13.08 $ 418.56 1 
$ 13.90 $ 41.70 5 
$ 34.90 $ 104.70 
$ 62.25 $ 156.75 

$ 90.00 $ 1,800.00 
6 

$ 116.68 $ 3.733.76 
$ 67.75 $ 2166.00 
$ 1.60 $ 51.20 

1$ 33 •• ~,99 
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CottonwoodlWilberg Mine 
Grimes Wash Facility 
C/01510019 

----

DlIScrlpCIon MlIIIIJS ftefer10nce Numb", 
{2411 tcea"Y CaDatrucIIon Coet,ol1a) 

DI-.tShcp 

ste.1 Demolition CDSt 
Foreman Av_as Outside 
Common Building Labor 
01 54 33 60 2720 
Equipment Operator Crane or Shovel 
01 54 33 40 0190 
01 54 33 40 noD 

Concrete Demolition C .... 
Foreman Average, Outside 
Common Building Labor 
01 54 33 20 0200 
Equipment Operator Medium Eaulpment 
01 54 33 20 0347 
01 54 33 20 0200 
01 54 33 20 ll342 
Equipment Operator Medium Equipment 
01 54 33 40 0700 
01 54 33 40 0940 
01 54 33 40 1000 
01 54 33 40 7200 

Transportation c.m 01 54 33 40 6500 
01 54 33 40 7300 
Truck Driver, Haa'l)' 

Miscellaneous 
DISpOSal Fee - Metal 02 411923 0950 

Demoll8hed Concrete Handlin 
01 54 33 20 4760 
Equfpment Operator, Medium Equipment 
015433408410 

Totm --_._- -----

Reference Information 

Demolition Costs 

DI ... I Shop 1.1( 
Ecpdpmenl '-- Quantity v;- :~ I 11m. 

(nlHilbe~ (h~ 

30 
Foreman 1 12.0 hi' 
CLAB 3 12.0 hr 

Crene 100 Ian 1 12.0 hr 
EQhv 1 12.01lr 

Aer1e1 Lift. 60 feat 1 12.Ollr 
Pickup Truck - 314 ton 4x4 1 12.0 hr 

974 
Foreman 1 4.0 hr 
CLAB 2 4.0 hr 

Excavator-1.S CY 1 4.0 hr 
I;qmd 1 4.0 hr 

HvdrauNc Hammar 1 4.0 hr 
Excavator - 1.5 CY 1 4.0 hr 
Buckel Thumb 1 4.0 hr 

EQmd 1 4.0 hr 
CornPf!MlSOl' - 600 CFM 1 4.0 hi' 
Air toola, breaker pavement 60 lb. 1 4.0 hr 
Haas w/coup\jngs 50 11. 1" dia. 4 4.0 hr 
Pickup Truck - 314 ton 4x4 1 4.0 hr 
Trailer. PI8IrOmI. flush deck. 2 axle, 2510n 1 3.0 hr 
Tractor, 4X2. 220hp 1 3.0 hr 

Drhv 1 3.0 hi' 

30 ton 
126.82 

Loader - 5-1/4 to 5-314 CY 2lIIlIlP 1 4.0 hi' 
:Eqmct 1 4.0 hr 

ToilBl. IJIl.rtable chemical 1 12.0 hi' 

---- --

1 - From Nielson Con8truction services contract with Energy West Mining -Includes 3/4 ton 4x4truck, melaltool box, acetylene kII, rack for oxygen and acetylene, 112" electric dnll, 71/4 " circular saw, 9" grinder. 
2 - Concrete rubble disposed of a8 fill Dr permanenlly backfilled Inside portals. 
3 - Base on a concrete demoillfon production of 200 cubic yards per 8 hour shift (Reference: hllp:/Jwww.lndeco·braakara.comj. 
4 - Added 6% for laryer size compressor. 
S - For haul of 81eel demorllion materiailo Nielsen's lendll~. Distance IB approximately 11.0 miles one-way. 11me estimate is 1.0 hours for ona round trip. 
6 - A swell factor of 1.3 I. u8ed for crushed concrete. 

Note: Conerele demo eBtimate based on foundation stem walls 90' long x 36' Wide x 4' tall x l' thick. Floor was asllmaled 90' x 36' x 8". 
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unit C .... Tolal R.f. 
eo.t 

S 71.20 S 854.40 
$ 52.70 $ 1897.20 
$ 206.25 $ 24'15.00 
$ 69.45 $ 833.40 
$ 55.33 $ 663.96 
$ 13.0B $ 156.96 1 

2,3 
S 71.20 S 284.80 
$ 52.70 $ 421.60 
$ 118.43 $ 473.72 
$ 67.75 $ 271.00 
S 44.03 $ 176.12 
$ 118.43 $ 473.72 
$ 21.38 $ 85.52 
$ 67.75 $ 271.00 
$ 53.08 $ 212.32 4 
$ 1.30 $ 5.20 
$ 0.51 $ 8.16 
$ 13.08 $ 52.32 1 
$ 13.90 $ 41.70 5 
$ 34.90 $ 104.70 
$ 52.25 $ 156.75 

$ 90.00 $ 2700.00 
6 

$ 118.88 $ 466.72 
$ 67.75 $ 271.00 
$ 1.60 $ 19.20 

..!. 13,176.47 
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CottonwoodlWilberg Mine 
Grimes Wash Facility 
Cf01510019 

M ___ ceN!nbtr 

Llndiaturtled Or.nage Coler 
(2.011ltee\1y CoMlluCtlon Celt Data} 

Steel Demolition Coal NJA 

Concrete Demolition Coal 
FO/'llman ~e Outside 
Common Bulldina Labor 
01 54 33 20 0200 
~!lui!lment Opendor Medium Equipment 
01 54 33 20 0347 
01 54 33 20 0200 
01 54 33 20 0342 
Equipment Oll8rator Medium ~ull!m .. nt 
01 54 33 40 0700 
01 54 33 40 0940 
0154 33 401000 
01 54 33 407200 Yr __ on Costa 
N/A 

Mlaclll1aneous 
DIS~sal Fee· Metal N/A 

Demolished Concrete Hand~ 
01 54 33 20 4160 
EQUipment Ocerator, Medium E.aUiPment 
015433 40 6410 

Total 

Reference Information 

Demolition Costs 

Undisturbed Draln_ <:GIlu 1-l. 
~.nt 1,dOr. 

~mnv 
(nIII'!I~ 

FOI'8IT\an 
CLAB 

Excavator-l .S CY 
Eqmd 

HydrauliC Hammer 
Excavator· 1.5 CY 
Buckel Thumb 

Eqmd 
Compressor - 600 CFM 
Air tool9, breaker pavemant 60 lb. 
Hoae wIcouplings 50 ft. 1" die. 
PIckw Truck • 314 ton 4x4 

Loadar· 5-1/4 to 5-314 CY 2QOhp 
~ 

To/let. portable chemical 

VOlume Weight 11m. 
~ Ct<ma) Ibr) 

41 
1 2.00 hr 
2 2.00/lr 
1 2.00 hr 
1 2.00 hr 
1 2.00 hr 
1 2.00 /lr 

, 

1 2.00 hr 
1 2.00 hr 
1 200 hr 
1 200 hr 
4 2.00 hr 
1 2.00 hr 

53.3 
1 1.00 hr 
1 100 hr 
1 2.00 IV 

1 - From Nielson ConstructIOn services contract With Energy Weat Mining, Includ89 314 ton 4x4 truck, metal tool box, acetylene kit, rack for oxygen and acetytene, 112" electric: driU, 71/4 • circular saw, 9" grinder. 
2 - Concrete rubble disposed of as fill or permanently backfilled Inside portals. 
3 ' Base on a concrete demOlition production Of 200 cubic yards per 8 hour shift. (Reference: http://WWW.lndeco-breakers.com). 
4 - Added 5% for larger Size compressor. 
5 ' For haul of stael demoHtion mat9~aI to Nielsen's landIIII. Distance IS approxim8tely 11 .0 miles one-way. Time astimate 18 1.0 hours for one round trip. 
6 ,A swell factor Of 1.3 is used for crushed concrete. 

Note: Concrete volume estimates: 130' x 6' xl' stem wall plus ftat work 
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i 
\:/nit Coat Total Ref, 

! Cast 

I 

2,3 
$ 71.20 $ 142.40 
$ 52.70 $ 210.80 
$ 118.43 $ 236.86 
$ 67.75 $ 135.50 
$ 44.03 $ 88.06 
$ 118.43 $ 238.86 
$ 21.38 $ 42.78 
$ 67.75 $ 135.50 
$ 53.08 $ 108.16 4 
$ 1.30 $ 2.60 
$ 0.51 $ 4.08 
$ 13.08 $ 26.16 1 

6 
$ 116.68 $ 116.68 
$ 67.75 $ 67.75 
$ 1.60 $ 320 

-
, . 1.565.!1~ _. - -
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CottonwoodlWilberg Mine 
Grimes Wash Facility 
C/015/0019 

o.Cdpllcm :~~IiJIIIfef8_ce N"lIibW' '. 
(10U-tohtaiI¥OIMtruObon ec.t-.. 

Oil~$J:i1ld 

St8el Demolition Coat 
FDnIIIl8n Average. OUlalde 
Common Building Labor 
01 54 33 60 2720 
Equipment Operator Crane or Shovel 
01 54 33 40 7200 

Concrete Demolition Cost N/A 
Trlnsportatlon COS" 01 54 33 40 6600 

01 54 33 40 7300 
Truck Driver Heavy 

Mlacellaneoue 
DiSpoial Fee - Metal 02 41 19.230950 

Demolished Canc:rete Handling NlA 
0154334Ol!410 

TOIaJ 
- --

Reference Information 

Demolition Costs 

01 tonlg. 81\ec1 1·M 
UlIMIt .. :..: ~hllJI' WeIght liIQ18 

IIi¥t (tosI!It ~ 

5 
Foreman 1 2.0 hr 
CLAB 1 2.0 hr 

Crane 100 Ion 1 2.0 hr 
~hv 1 2.0 hr 

PiCkup Truck· 314 Ion 4x4 1 2.0 hr 

Trailer plalform, flush deck, 2 axle 25 Ion 1 1.0 hr 
Traclor 4x2. 220h0 1 1.0 hr 

DIhv 1 1.0 hr 

5 ton 

ToReI-, portable chemical 1 2.0 hr 

1 - From NI~I'Qn Construction services conlrsct With Energy Wast Mining - Includes 314 ton 4x4 truck, melal 1001 box, acetylene kit, rack for oxygen and acetylene, 112" electnc dr1ll, 71/4" circular saw, 9' gnnder. 
2 - Concrete rubble disposed Of as fill or permanently backfilled Inalde porlals. 
3 - Bas. on a concrete demolition production of 200 cubic yards per 8 hour shift. (Reference: htlp:/IINww.indeco.lJreakers.com). 

5· For haul of steel demolition material to Nielsen'. landfill. Dlslance is approximately 11.0 miles one-way. Time estimate is 1.0 hours for one round trip. 
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\!/JIll Cost Tet.I Ref. 
Cost 

$ 71.20 $ 142.40 
$ 52.70 $ 105.40 
$ 206.25 $ 412.50 
$ 69.45 $ 138.90 
$ 13.08 $ 26.16 1 

2,3 
$ 13.90 $ 13.90 5 
$ 34.90 $ 34.90 
$ 62.25 $ 52.25 

$ 90.00 $ 450.00 

$ 1.BO $ 3.20 , 1.3~ 
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CottonwoodlWllberg Mine 
~rimes Wash Facility 
C/01510019 

~- --

DeacrfjiilOjf . .... ·Re'MnmcIlHlim!iiit ' . 
(211t1 ftNVY i:oIIatructI.Oil-co.t1tata! 

BIIIWal 

Stul D .... olltlon Cost 
Foreman Avel1l!le outside 
Common BUlldlna Labor 
01 54 33 80 2720 
01 54 33 40 0190 
EQUiPment OPerator Crene or Shovel 
01 54 33 40 7200 

Concrete Demolition Coat N/A 
TransDOrtation Costs 01 54 33 40 6500 

01 54 33 40 7300 
Truck Driver, HelW 

MIscellaneous 
OisDliaal FIe - Metal 02 4119.2S 0950 

Demolished Concrete Handlin N1A 
01 54 33 40 8410 

Total 

Reference Information 

Demolition Costs 

BlnWaIl1-N 
EqUipment WIfQi' QUlnl!lY v.ahlme Wiijjit :: 4AuJ'l1lftrt (cyt ~ 

59 
Foreman 1 24.0 hr 
ClAB 2 24.0 hr 

Crane 100 ton 1 24.0 hr 
Aerial Lift BO faa! 1 24.0 hr 

Eahv 1 24.0 hr 
PiCkup Truck - 3/4 ton 4x4 1 24.0 hr 

TraKer. oIa\lomt flush deck, 2 8)C!a 25 ton 1 B.O hi' 
Tracto~ 4x2 220hD 1 8.0 hr 

Drtov 1 B.O hr 

59 ton 

Toilet. D01'tIIbla chemical 1 24.0 hr 

- '- '---~ 

1 - From Nielson Construction services contract with Energy West Mining - Indud ... 314 ton 4lC4 truck, metal tool box, acetylene kit, rack far oxygen and acety;ene, 112" electric drill, 71/4 " circular saw, g" grinder. 
2 - Concrete rubble disposed of as ~n or permanenlly backlined Inslde portals. 
3 - Base on a concnIte demolition production of 200 cubic yanIs per B hour shill (Reference: http://'.wiw.lndeco-bn!akers.com). 

5 - For haul of steel demolition malerial to Nielsen's Ia~.. Distance i. approximately 11 .0 mIIes~. TIme aslirna\8 is 1.0 hours for one round trip. 
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Uhlt Cost TotJd Ref. 
Coat 

$ 71.20 $ 1,708.80 ----$ 52.70 $ 2,529.60 
$ 208.25 $ 4950.00 
$ 55.33 $ 1327.92 
$ 89.45 $ 1866.80 
$ 13.08 $ 313.92 1 

2 3 
$ 13.90 $ 83.40 5 
$ 34.90 $ 209.40 
$ 52.25 $ 313.50 

S 90.00 $ 5,310.00 

$ 1.BO $ 38.40 
1$ 18,451.74 
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CotlonwoodIWilberg Mine 
Grimes Wash Facility 
C/015/0019 

DescrIPtIon ." _Hum"". 
(Z01fMMlly'GlIlIstnJc:tIoftCoatO*l 

Rock 000 T1IAk 

Steel Demolition Cost 
Foreman A~ Oullide 
Common Buldlna Labor 
01 54 33 60 2120 
Equipment Operator, Cran9 or Shovel 
01 54 33 40 7200 

Concrete Demolition Co.t N/A 
TransPDrtatlon Costs 01 54 33 40 6500 

01 54 33 40 7300 
Truck Driver. H"~ 

Miscetla_ 
DIsllD19' Fe9 - Metal 02 4119.23 0950 

Demolished Concrate Hamling NIA 
01 5433 40 6410 

TDIaI 

Reference Information 

Demolition Costs 

Rock Dust Tank 1'() 
EqiJI.P/'ihllit \.lief . q1,l~ 

. {lIUIIIMrj 

Foreman 
CLAB 

Crane 100 ton 
EQhv 

Pickup Truck - 314 ton 4x4 

TraDer, jlIatfOrm flush d~ck, 2 axle 25 ton 
Tractor 4x2, 220hp 

Drhv 

Toilet, portable Chemical 

- - - -

Vd)!", .. Weiliht llnie 
(IyJ ~ CIiIt 

5 
1 2.0 hr 
1 2.0 hr 
1 2.0 hr 
1 2.0 hr 
1 2.0 hr 

1 1.0 hr 
1 1.0 hr , 1.0 hr 

5 ton 

1 2.0 hr 

- --- ---

1 - From Nielson Conltructlon services contract With Energy West Mining - Includ98 3/4 Ion 4x4 truck. metal tool box, acetylene kit, rack for oxygen and acetyl9ne, 112" elect~c drill, 71/4' circular saw, 9" grinder. 
2 - Concrete rubble dispooed of 88 fill or permanenUy backfiied Inside portlll •. 
3 - Base on a concnsle demol~lon production of 200 cubic yardS per 8 hour shift. (Reference: hIIp:/Iwww.lndeco-breakers.com). 

5 - For haul of sleal demolition matenal to Niel8en's /andfln. Dletance Is approximately 11.0 miles on&-way. Time 88Umat" is 1.0 hours for one round I~p. 
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"tiIf Coat Total Ref. 
Coat 

$ 71.20 $ 142.40 
$ 52.70 $ 105.40 
$ 206.25 $ 412.50 
$ 69.45 $ 138.90 
$ 13.08 $ 26.16 1 

2 3 
$ 13.90 S 13.90 5 
S 34.90 $ 34.90 
$ 52.25 $ 52.25 

$ 90.00 $ 450.00 

$ 1.60 $ 3.20 -. 1,;1711.1;1 
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CottonwoodlWilberg Mine 
Grimes Wash Facility 
C/015/0019 

--

D.crlpIIan .... fWfIreacaNumber _ 

Cottcnwood Fen IIId F1i8I rank 
(2.0f1~~ 

steel Demolition Cost 
Foreman Average Outside 
Common BuRdlnll Labor 
01 5433 00272D 
Equipment Operator Crane or Shovel 
01 54 33 40 7200 

Concrete Demolition Coat 
Foreman Average Outside 
Common Buildln~ Labor 
01 54 33 20 0200 
Equipment Operator. Medium Equipment 
01 54 33 20 0347 
01 54 33 20 0200 
01 54 33 20 0342 
Equipment Operator Medium Equi~ 
01 54 33 40 070D 
01 54 33 40 0940 
01 5433 40 1DOO 
01 54 33 40 7200 

Transportation Costa 01 54 33 40 6500 
01 54 33 40 7300 
Truck Driver, H88IIY 

MlKelJaneoua 
DIaPoaaI Fee - Metal 02 4119.23 095D 

Demolished Concnm. Handling 
01 54 33 20 47BO 
Equipment Oper;j\or Medium Equipment 
DI543340641D 

Tata 

Reference Information 

Demolition Costs 

CoIlonwood fan iiiCI Fu8i Tank ~.p 
I!quIpmeot LIDIiI' . qU,ntlty 

~ 

~an 
CtAB 

Crane 100 ton 
Eahv 

PiCKUp Truck - 3/4 ton 4x4 

Foreman 
CtAB 

Excavator-l .5 CY 
Eomd 

Hydraulic Hammer 
Excavator -1 .5 CY 
Bucket Thumb 

Eqmd 
Compressor - OOD CFM 
Alr100la b!9aIaIr. pavement. 60 lb. 
Hose wIcollJllil!lI11SD It 1" dia. 
PiCkUp Truck - 3/4 Ian 4lI4 
Trailer, ptalform IkIsh deck.. 2 axle 25 ton 
Tractor 4x2 22DhD 

Drhv 

Loader - 5-1f4 to s.at4 CY 2BDhp 
IEQmd 

TOI at~rtable. ChemICal 
-~---- ' L-

vau:iJJIa. _gilt ~. 
eM (tons) thI3 

20 
1 B.O hi' 
2 B.O hr 
1 B.O hi' 
1 B.O hr 
1 B.O hr 

30 
1 1.0 hr 
2 1.0 hr 
1 1.0 hr 
1 1.0 hr 
1 1.0 hr 
1 1.0 hr 
1 1.0 hr -1 1.0 hi' 
1 1.D hr 
1 1.0 hr 
4 1.D hr 
1 1.0 hr 
1 2.0 hr 
1 2.0 hr 
1 2.D hr 

20 tan 
39 

1 I.D hr 
1 1.0hr 
1 B.O hr 

i 

1 - From Nielson Construction services contract with Energy West Mining -Includes 3/4 ton 4x4 truck, metal 1001 boX, acetylene kit, rack for oxygen and acetylene, 112" electric drill, 71/4" circular saw, 9" grinder. 
2 - Concrete nA:lble diaposed Of as fill or permenenl1y baddll1ed Inside portals. 
3· Ba88 on a concrete demolition production Of 200 cubic yards per 8 hour shllt (Reference: http://www.indeco-breakers.com). 
4 - Added 5% for larger sIzs compressor. 
5 - For haul of steel demolition material to Nielsan's landfill. Distance 18 approximately 11.0 mile. on_ay. Time estimate Is 1.0 hours for one round trip. 
6 - A swell factor of 1.3 Is used for crushed concrew. 

~. 
9.-

~ 
~ 
~ 

~ 

~ 
Printad GW9/2012 

~ 
~ 

eo 
N 
S r-.: 

z g 
~ a 
:0 
~ 
'8 

C:1Oennis1My Oocuments\CTVIIIC'TW MldI8rm Rev1ew\CTW BondID"",nGrimesWa8h2012.x1sx 

Revised January 2012 

IJidt -co.t Total Ref. I CG.et 

$ 71.20 $ 56960 
$ 52.70 $ 843.20 
S 206.25 $ 1650.00 
S 69.45 $ 655.60 
$ 13.08 $ 104.64 1 

23 
S 71.20 $ 71 .20 
$ 52.70 $ 105.40 
$ 118.43 S 118.43 
$ 67.75 S 67.75 
$ 44.03 $ 44.03 
$ 118.43 $ 118.43 
$ 21 .38 $ 21 .38 
S 67.75 $ 67.75 
$ 53.08 $ 53.0B 4 
$ 1.30 $ 1.30 
$ 0.51 $ 2.04 
S 13.08 $ 13.D8 1 
$ 13.9D $ 27.80 5 
S 34.90 $ 69.80 
$ 52.25 $ 104.50 

$ 90.00 S 1 BDD.OO 
8 

$ 1111.68 S 11B.B8 
$ 67.75 $ 67.75 
$ 1.60 $ 12.60 

$ ', ... 24 
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CottonwoodlWilberg Mine 
Grimes Wash Facility 
C/01510019 

Descrlplian .~~~·Number 
{ZD11 M~ eoMtructlon Cost o.tal 

Subltabon 

steel DemolitIon Coat 
Foreman Averaae OUtside 
Common Building labor 
01 54 33 80 2720 
IEquipment Operator Crane or Shovel 
01 54 33 40 7200 

Concrale Demolition coat NJA 
Transll!lrtatlDn CosIII 01 54 33 40 &500 

01 54 33 40 7300 
Truck Driver, Heavy 

MIscellaneous 
DIsP0881 Fee· Metal 024119.23 0950 

Demolished Concrete Handlin N/A 
015433 40 6410 

TO!!! - -

Reference Infcrmation 

Demolition Costs 

Substation 1.Q 
UbOr QuantJf¥ ·VelJ.olnll ::: .. 

{numbert {!:II) (tut 

10 
Foremen 1 4.0 hr 
CtAB 1 4.0 hr 

Crane 100 ton 1 4.0 hr 
EahY 1 4.01lr 

PiCk\lp Truck - 314 ton 4x4 1 4.0 hr 

Trailer~ .. latrorm flush deck, 2 axle 25 ton 1 1.0 IIr 
Tractor 4X2 220h .. 1 1,0 hr 

Drhy 1 1.0 hr 

10 ton 

Toilet, oOitable chemical 1 4.0 hr 

1 - From Nielson Construction servlcea contract with Energy Wast Mining· Include. 3/4 ton 4x4 truck, metal tool box, acetylene kit, rack for oxygen and acetylene, 112" elec:trtc drfll, 71/4" circular saw, 9" grtnder. 
2 • ConCfllle rubble dispoaed of 81 1I1i or pennanently backfiled inside portals. 
3 - Base on a concrete demolRlon production of 200 cubic yard. per 8 hour .hift. (Reference: h\tp:/lwww.indeco.IJreakers.com). 

5 - For haul of steel demolition material to Nieillen's landlll. DIstance is approximately 11.0 miles one-way. TJme estimate is 1.0 hoU/'l for one round trip. 
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unit Coat Total Ref. 
Coat 

$ 71.20 $ 284.80 
$ 52.70 $ 210.80 
$ 206.25 $ 825.00 

,$ 69.45 $ 217.80 
$ 13.08 $ 52.32 1 

2,3 
$ 13.90 $ 13.90 5 
S 34.90 $ 34.90 
$ 52.25 $ 52.25 

S 90.00 $ 900.00 

S 1.60 $ 6.40 
$ 2,158.17 
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CottonwoodlWllberg Mine 
Grimes Wash Facility 
C/01510019 

- -

DeGiCllptlDn M_ Rete_CD Nounber . 
{aG11 H_ Conalrvdlon~O_ 

Concnd8 SIlo 

steel Demolition Coal 
FOI1Iman Averaaa. OUtside 
Common Building Labor 
01 54 SS 80 2720 
Equi~ment Operator Crane or Shovel 
01 54 33 40 1200 

Cone ... Demolition Coat 
Foreman Average Outside 
Common BUildina Labor 
01 54 SS 20 0200 
EllUiPment DDenltor Medium EllUiPment 
01 54 33 20 0347 
01 54 SS 20 0200 
01 54 33 20 0342 
EQuI_t DDerator Medium EQuiIlmant 
01 54 3340 0700 
01 54 SS 40 0940 
0154 33 4D 100D 
01 54 SS 40 7200 

Tran.lIOrtetIon Coat. 01 54 33 20 531D 
Truck Driver Heavy 
01 54 33 4D 7300 
01 54 33 4D 650D 
Truck Driver HeIIYY 

Mlsc .... n.ou. 
0180018' Fee - Metal 02 41 19.23 0950 

DemolishedCoricretB Handlin 
01 54 SS 2D 4760 
Equipment Operamr Medium EQuipment 
01 54 SS 40 8410 

"(obi 

Reference Information 

Demolition Costs 

cancme sUo 1-R 
equipment Ubor \:= 

Fareman 
CLAB 

Clane 100 ton 
Eqhv 

PidoJp Truck - 3/4 ton 4x4 

Foreman 
ClAB 

Excavator - 1.5 CY 
l~md 

HydraUlic Hammer 
ElcI:avatDr -1.5 C'f 
Bucket Thumb 

EQrnd 
ComjlressDr - 800 CFM 
AIr Il1011 braaksr, pavemen 60 lb. 
Hose wIcouplings 5D It l' dis .. 
I Pk:IIIII!Truck - 3/4lon 4x4 
Dump Truck - 4 axle 18 C'f 

OIhv 
Tractor 4x2 220hp 
Trailer, Dlalform. ftush deck. 2 axle 25 tan 

TrhV 

Loedar- 5-1/410 5-314 CV 290hp 
Eiimd 

Toilet, portable chemical 

Yolume weight TIIIIB 
(~ (tons) {bQ 

50 
1 192.0 hr 
2 192.0 hr 
1 192.0 hr 
1 192.0 hr 
1 192.0 hr 

1200 
1 192.0 hr 
2 192.0 hr 
1 192.0 hr 
1 192.0 hr 
1 192.0 hr 
1 192.0 hr 
1 192.0 hr 
1 192.0 hr 
1 192.0 hr 
1 192.0 ht 
4 192.0 hr 
1 192.0 hr 
4 12.0 hr 
4 12.0 hr 
1 2.0 hr 
1 2.0 hr 
1 2.0 hr 

50 Ion 
1!i60 

1 45.D hr 
1 45.0 hr 
1 192.0 hr 

1 - From Nielson Construction services contract with Energy West Mining - Includes 3/4 ton 4X4 truck, metal tool box, acetylene kit, rack for oxygen and acetylene, 112" electric drill, 71/4" Circular saw, 9" grfnder. 
2 - Concrete rubble disposed of 8S fill or permanently back!lUed inside portals. 
3 - Base on a concrete demolition production of 50 cubic yards per 8 hour shift (Reference: hHp:/.www.rndeco-braaker •. com). 
4 - Added 5% for larger size compressor. 
S - For haul of concrete rubble to fiR area on site. TIme estimate Is 30 minute. for one round trip. 
e -For haul of steel demenUon material to Nielsen'. IandflU. Dlstence Is approximately 11.0 miles one-way. Time estimate Is 1.0 hours for one round trfp. 
7 - A swan factor of 1.31s used for crushed concrete. 
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Wilt CDsI TDl1II fteI'. 
t:ost 

S 71 .20 $ 13670.40 
$ 52.70 $ 202S5.80 
$ 206.25 $ 39600.00 
$ 69.45 S 13334.40 

. ~ . 13.08 $ 2,51' .S5 1 
23 

~ 71 .20 $ 13,670.40 
$ 52.70 $ 20236.80 
$ 118.43 $ 22738.56 
$ 67.75 $ 13008.00 

1$ 44.03 $ 8,453.76 
S 118.43 S 22738.56 
$ 21.38 $ 4104.96 

• 87.75 S 13,008.00 
$ 53.08 $ 10191.36 4 
$ 1.30 $ 249.60 
S 0.51 $ 391.68 
$ 13.08 $ 2,5" .S5 1 
$ 82.60 $ 3984.80 5 
$ 52.25 $ 2,508.00 
$ 34.90 $ 69.80 6 
S 13.08 $ 26.16 
$ 52.25 $ 104.50 

• 90.00 $ 4,500.00 
7 

'- 116.88 $ 5250.8D 
$ 67.75 $ 3048.75 
$ 1.60 $ 307.20 

-'- ~~ 
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CottonwoodlWilberg Mine 
Grimes Wash Facility 
C/015/0019 

Dac:dptlon _ ... -.r.Nllc. NUmber 
(2011 Me.~<;onstNctIonc_ o.t.) 

Conveyor System 

Steal DemolHlon Cost 
F0f8man Average. Outside 
Common Building Labor 
01 54 33 80 2720 
1 EqUIpment Operator, Crane or Shovel 
01 54 33 40 7200 

Conente Demolition Cost NIA 
TraR8partetion Com 01 54 33 40 6500 

01 54 33 40 7300 
Truck Driver Heayy 

MIeceIllneoue 
D18poj1a1 Fee.· Metal .02 41 19.23 0Iil50 

DemOlished Co~ Handlin NlA 
01 6433 40 6410 

Demolition Costs 

CD em 1-8 
equipment UDor QUantity 

(aUlllbelt 

Foreman 
CtAB 

Crane 100 ton 
I;ghv 

PIckUp Truck - 3/4 ton 4x4 

Trailer. DIaIform. flUsh deck, 2 axle 25 ton 
Tractor 4x2 220hp 

Omv 

Toliel. POrteb e chemical 

VOIWIle WIIg~ Time WIlt 
tcW tt-. {!IIi 

50 
1 20.0 hr 
2 20.0 hr 
1 20.0 hr 
1 20.0 hr 
1 20.0 hr 

1 5.0 hr 
1 5.0 hr 
1 5.0 hr 

50 ton 

1 20.0 hr 
Total , . . '. . ' " . ...... -- - -- - - ---- - -----

Reference Information 
1 - From Nielson ConatnJctJon services contract with Energy West Mining - Includes 3/4 ton 4x4 truck, metal 1001 box, acetylene IdI, rack for OJCYQen and acetylene, 112" electric dr1R, 71/4· circular saw, 9" grinder. 
2 - Concrete rubble disposed of a. fdl or permanenUy bacldlled Inside portals. 
3 - Ba8e on a concrete demolition production of 200 cubic yard. per 8 hour shift. (Refenlnce: http://www.lndeco-braakers.carn). 

5 - For haul of steel dernoltian material to Nielsen'. landlilt. Distance Is apptoxmately 11.0 miles one-way. T'rne estimate Is 1.0 hOurs for one round trip. 
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CO. Total Ref. I 
¢oat 

$ 71 .20 $ 1424.00 
$ 52.70 $ 2,108.00 
$ 206 .25 $ 4125.00 
$ 69.45 $ 1,388.00 
$ 13.08 $ 261 .60 1 

23 
$ 13.90 $ 88.50 5 
$ 34.90 $ 174.50 
S 52.25 $ 261 .25 

S 90.00 $ 4,500.00 

$ 1.60 S 32.00 

I' ~3M.86 

2001 32 
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CotlonwoodlWilberg Mine 
Grimes Wash Facility 
C/015/0019 
~~-

Descrtplfon .... .....,.nce1llumbel' 
(24.1 ~Co~CoalONt 

Bent S1rucIIn 

steel DamoIHlon Cost 
Foreman Awraae Oulsi<la 
Common Bulldlna Labor 
01 54 33 80 2720 
I Eaulomant ClIlaretor Crane or Showl 
01 54 33 40 7200 

Concrete DemolHlon Coat NlA 
Tr .... Dortation CCl81S 01 54 33 40 8500 

D1 54 33 40 7300 
Truck Drivel: Heaw 

Mlecellaneoua 
DIIDDllai Fee· Metal D2 41 19.23 0950 

DemolIShed Concreta Handlin NlA 
01 54 33 40 6410 

·TotaI L ~ - -

Reference Information 

-

Demolition Costs 

Bent Slruduno 1·T 
EqUIpment UIIor Qllalllltw' VGli,IIiJe We/gilt ""me 

(~ 1m {ten" ~ 

20 
·Foraman 1 18.0 hr 
ClJ\B 2 18.0 hr 

Crane 100 ten 1 16.0 hr 
EClhv 1 18.0 hr 

Plckuo Truck· 3/4 ton 4x4 1 18.0 hr 

Trailer, aiatrorm. lIush deck. 2 axle, 25 ton 1 2.0 hr 
Tracler 4X2 220hp 1 2.0 hr 

Drhv 1 2.0 i/V 

20 ton 

Toilet. portable chemical 1 16.0 hr 
- . 

~~'''-' -~: --.. .....;;. - - - ------

1 • From Nielson Construction services contract with Energy West Mining· InclUdes 3/4 ton 4114 truck, metal tool box, acatylene kit, rack for Q)(Yg9n and acetytena, 1/2" electric drill, 71/4" circular saw, 9" grinder. 
2 • Concrete rubble disposed of as flIl or permanently bacldilled Inside portals. 
3 • Base on a concrete demollllon production of 200 cubic yards per 8 hour shift. (Raference: htIp:IIwww.lndaco-brnkerll.com). 

5 • For haul of steel damonfion material to Nielsen's landfiI1. Distance Is approximately 11.0 miles one-way. TIITl8 98fimale is 1.0 hount for on8 round trip. 
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unit Coat Total Ref. 
Coel 

S 71.20 $ 1139.20 
S 52.70 $ 1686.40 
$ 206.25 S 3300.00 
S 69.45 $ 1111.20 
$ 13.08 $ 209.28 1 

2,3 
$ 13.90 $ 27.80 5 
$ 34.90 $ 69.80 
$ 52.25 $ 104.50 

$ 90.00 $ 1 BOO.OO 

$ 1.60 $ 25.60 

• 1,473.71 
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CottonwoodlWilberg Mine 
Grimes Wash Facility 
CI01510019 

DeKrIpIIon ..... MlIfe_ Numbllr 
\1041 Heavy CoMtnIctICIa eo.t iIhta) 

Cruahet 

ste.1 D.molltlon Coat 
foreman A1/1!IIIII8, Outside 
Common Bulldina Labor 
01 54 33 80 2720 
Equipment Operator. Crane or Shovel 
01 54 33 40 7200 

Concreta DemolHlon Cost N/A 
Transportation Costs 0154 33 40 6500 

01 54 33 40 7300 
TruCk Driver, Hell\/)' 

MlScall_lI __ 
DlslIO.al Fee - Metal 02 41 19.23 0950 

Demolished ConcnIta Handlin NJA 
101 54 33 40 8410 

Tota 

Reference Information 

Demolition Costs 

~r1.IJ 
IOqUlPment ... - == ~lUm!ll .. weight 

~ caw (laM) 

15 
FOI8IIIBn 1 8.0 hr 
eLAB 2 8.0 hr 

Crane 100 ton 1 8.0 hr 
EQhv 1 8.0 hr 

Pi~ Truck - 314 Ion 4lC4 1 8.0 hr 

Trailer. platform, nush deck. 2 axI. 25 ton 1 2.0 hr 
Tractor 4X2 220hp 1 2.0 hr 

Drhv 1 2.0 hr 

15 ton 

T_ portllble Chemical 1 8.0 hr 

- ,. 

1 - From Nielson Construction services conlract with Energy Wesl Mining· Includes 3/4 ton 4x4 lruck, melallool box, acetylene kit, rack for oxygen and ace!y1ene, 112' elac!r1c drfll, 71/4 ' circular saw. 9" grinder. 
2· Concrete rubble disposed of as fill or permanently baCkfilled Inside pgrtals. 
3 - Base on a concrete damolHlon production of 200 cubic yards per 8 hour shift. (Reference: hHp:flwww.lndeco·breakerll.com). 

5 - For haul of steel demolition materfal to Nielsen's landlln. Distance Is approximately 11.0 miles one-way. Time es1lmale Is 1.0 hoUrli for one round lrip. 
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Unit COat Total Ref. 
Coat 

$ 71.20 $ 569.60 
$ S2.70 $ 843.20 
$ 206.25 $ 1650.00 
$ 69.45 $ 555.60 
$ 13.08 $ 104.64 1 

2.3 
$ 13.90 $ 27.80 5 
S 34.90 $ 69.80 
$ 52.25 $ 104.50 

$ 90.00 $ 1350.00 

$ 1.60 $ 12.80 
$ 1,2117.$4 
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CottonwoodlWilberg Mine 
Grimes Wash Facility 
C/015/0019 

Descrtptlll/i .~.·~Mum .. 
12OIIHle"1Coaa1ruCllorfCaSt.., 

Breaker 6'td11011 

StMI Demolition Coat 
Foreman Average, Outside 
Common Buildina Labor 
01 54 33 60 2720 
Equipment Operator, Crane or ShOvel 
01 54 33 40 7200 

Concrete Demolition Coal NIA 
Tral\8llOl'bllon Coste 01 54 33 40 6600 

01 54 33 40 7300 
TMk Driver, Hea"Y 

MIKeUaneous 
011_1 Fee - Metal 02 41 19.230950 

DemoRshed Concrete Handlin N1A 
015433 40 6410 

Tola 

Reference Information 

Demolition Costs 

Breaker StaUon 1-V 
EqIIlflmjmt ~c Qulllllll¥ 7 weltltt n .... 

(fllllllbe!1 (tOM} tIWt 

50 
FOl8man 1 2O.01lr 
CLAB 2 2O.01lr 

Crane 100 ten 1 20.0 hr 
EQIW 1 20.0 hr 

Pickup Truck - 3/4 ton 4xA 1 20.0 hr 

Trailer, platform. ftush deck. 2 8lde 25 ton 1 5.0 IV 
Tractor 4x2 22Dhp 1 5.0 hr 

DrIlY 1 5.0 hr 

50 ton 

oililt pcl/1atJ1e chemical 1 20.0 ·hr 

- _. - --- ---

1 - From Nielson Cons!Juctlon services contract wilh Energy West Mining - Includes 3/4 ton 4x4 !ruck, metal tool box, acetylene kit, rack for oxygen and acetylene, 112" electric dtiN, 71/4 ' circular saw, 9" grinder. 
2 - Concrete rubble disposed or as fill or permanently backfilled Inside portel •. 
3 - Base on a concrete demolition production or 200 cubic yards per 8 hour shift. (Reference: http://www.lndaco-braakers.com). 

5 - For haul or .teal demolition material to Nielsen's lendril. DIstance Is approximately 11.0 miles one-way. TIIT18 estimate Is 1.0 hours for one round trip. 

9. 
~ 

9.-
9-:-
~ 
~ 
po 

Prtnted 04/0912012 

~ 
~. 

S 

~ 
'e ;z. 
.~ 

cP 

'C5 
~ 

() 
o 
~ 
~ 
~ 
t8 

C:lDennislMy DocumentslCIWICTW Midterm Rsview\CTW Bond\DemoGrimasWaah2012.xlsx 

Revised January 2012 

Vrill Cost ,.CItaI Ref_ 
Co.>t 

$ 71.20 $ 1424.00 
$ 52.70 $ 2108.00 
S 208.25 $ 4125.00 
$ 69.45 $ 1.389.00 
$ 13.08 $ 261.60 1 

2,3 
$ 13.90 $ 69.50 5 
$ 34.90 $ 174.50 
$ 52.25 $ 261.25 

$ 90.00 $ 4.500.00 

$ 1.60 $ 32.00 

L' 14,344.85 
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CottonwoodlWilberg Mine 
Grimes Wash Facility 
CI01510019 

. 
.~~oc;N~ ., 

( .. 1 "-'V Cons6uctiOllC_ .... 
TIUCk IMdoIll 

Steel Demolillon Coat 
Foreman AV8!1IIlB outsidB 
Common Building Labor 
01 54 33 60 2720 
Equipment Operat~ Crane or Shovel 
01 54 33 40 7200 

Concrete DemollUon Cast NlA 
Transportallon Costs 01 54 33 40 6500 

01 54 33 40 7300 
Truck Driver, H88~ 

MI&ceIr.neous 
Disposal Fee· Malal 02411923 0050 

Demollsned Col'1Cf8te Handlin HlA 
01 5433 40 8410 

Tata -- -- -~-- ----

Reference Information 

Demolition Costs 

Truck La_1·W 
~ ..... .== Y.o1urna ' = 11ine 

(t¥I. C/lrl 

304 
FOI1IIII8I1 1 122.0 hr 
CLAB 2 122.0 hr 

Crane 100 IOn 1 122.0 hr 
EQhv 1 122.0 hr 

PI~ Truck· 314 ton 4X4 1 122.0 hr 

Traller,~atfonn nush ~ck, 2 axle 25 ton 1 20.0 hr 
Tractor 4x2 220hP 1 20.0 hr 

Drhv 1 20.0 hr 

304 ton 

TOile~ portable chemical 1 122.0 hi' 

1 • From Nielson ConslnJcllon services contract With Energy W •• t Mining - Includea 3/4 ton 4x4 truck, meta! tool box, acetylene kit, !lick for oxygen and acetylene, 112' electrlC drIK, 71/4 ' circular saw, 9" grinder. 
2 • Concrete rubble disposed of s. IiII or permanenUy bsclcfilled inside portals. 
3 • Base on a concrete demolnlon production of 200 cubic yards per 8 hour shift. (Reference: http://www.lndeco-b!llakers.com). 

5 • For haul of ateel demolition material to Nielsen'. landli1l. Distance is approximately 11 .0 miles one-way, TIme estimate Is 1,0 hours for one round trip. 
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lIiaJt eo.t T ..... Ref. 
Coat 

$ 71,20 $ 8686.40 
$ 52,70 $ 12858.80 
$ 206.25 $ 25182.50 
$ 69.45 $ 8472,90 
$ 13.08 $ 1595.76 1 

2,3 
$ 13.90 $ 278.00 5 
$ 34.90 $ 698.00 
$ 52.25 $ 1045,00 

$ 90.00 $ 27 380,00 

$ 1.60 S 195,20 
S 81352.&6 
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CottonwoodlWllberg Mine 
Grimes Wash Facility 
C/015/0019 

- ---

DUcrlptiOn M; ... a'''''lnceNumber.,; 
(201"1 ReavvCoIlIVuctlon CDafOit.} 

Skid Type Storage 

Steel Demolition Cost 
FCf8III8n Avel'BQ8, Outside 
Common Buildina Labor 
D1 54 33 eo 2720 
Equipment Operator, Crene or Shovel 
01 54 33 40 7200 

Concrate Demolition Cost N/A 
TnlnUiiiliition Coste 01 54 33 40 6500 

01 54 33 40 7300 
Truck Driver, HeaVY 

Miscellaneous 
0iSiiiiSil Fee - Metal D2 4119.23 0960 

DemOlished Concrete Handlin NlA 
015433406410 

1'otal 

Demolition Coats 

Skid Type Storage 1·X 
Eqilrp_nt UiilR)t Quantity 

·bll1IIiber\ 

FOI8man 
CLAB 

Crana 100 ton 
IEqhY 

I PICkup Truck - 3/4 ton 4x4 

TraDer. Dlatfoml. ftush deck, 2 axle 25 ton 
Tractor 4x2 220hp 

0rhY 

TOilet, DOIIiIbIe chemical 

v~~J1iii' 'Witijli! llltle {II/It 
(fWol {~·l (1m 

5 
1 2.0 hr 
2 5.0 hr 
1 2.0 hi' 
1 2.0 hr 
1 2.0 hi' 

1 1.0 hi' 
1 1.0 hr 
1 1.0 hr 

5 ton 

1 2.0 hr 
- -- --------

Reference Infonnation 
1 • From Nielson ConsllucUon service. contract with Energy West Mining - Includes 3/4 ton 4x4 truck, metal toOl box, acetylene kK, reck for oxygen end acetylene, 112" electrte drill, 7114" circular saw, rI' grinder. 
2 • Concrete rubble dlsposed of as "" or pennenently backfilled inside portals. 
3 - Base on a concrete demoltton production of 2DO cubic yns per B hOur shift. (Reference: http://www.lndeco-breakers.com). 

5 - For haul of steel demoIlIlon ma\eriellD Nielsen's IandftM. Distance is approximately 11 .0 miles one-way. Time esHmale is 1.0 hours for one round trip. 
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Cost ToQJ Ref. 
Cost 

$ 71 .20 $ 142.40 
$ 52.70 $ 527.00 
$ 206.25 $ 412.50 
$ 69.46 $ 138.90 
$ 13.08 $ 28.16 1 

23 
$ 13.90 $ 13.90 5 
$ 34.90 $ 34.90 
$ 52.25 $ 52.25 

$ 90.00 $ 450.00 

S 1.60 $ 3.20 
$ t,801.21 
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CottonwoodJWllberg Mine 
Grimes Wash Facility 
C/01S/0019 

- -

Description . ~IIIJt11fa"'nl:e Numfl<ir 
(~i Mltavw ~eost'JaIbit 

Ouant;ai/ 

Sleel DemolHlon Cost 
Foreman AVI!IlIQa. Outside 
Common BuildinR Labor 
01 64 33 40 0470 
EQujpmanl Operator Llaht EQuipment 
01 54 33 40 0700 
01 54 33 40 0940 
01 54 33 40 1000 
01 64 33 40 7200 

Concrste DelllCllltion Cost NJA 
TransDorfaUon Costa 01 64 33 40 6500 

01 64 33 40 1300 
Truck Driver, HeaVY 

MIscellaneous 
Disposal Fee - Mataf 02 4119.23 095D 

Demolished Concrete Handlfriii N/A 
016433406410 

-total 

Demolition Costs 

GUlnlrall1-Y 
EqUljlllleilt lAI1iit , QvllIIfIty 

(number) 

Foremen 
CLAB 

Back-hoa 112hp 
~qlt 

Compressor - 800 CFM 
Air tools breaker pavemanl 60 lb. 
Hose wJcauolirm ISO It. 1" dia. 
Pickup Truck - 314 ton 4x4 

Trailer. PlalfDnn flush deck. 2 axle 26 ton 
Tractor 4X2 220hp 

Drtlv 

Toilet. partable chemical 

VQli!/IIe w.lq"t· 'fIi;n. Qjllt 

{~ l\Qns) (lit) 

130 
1 24.0 hr 
3 24.0 hr 
1 24.0 hr 
1 24.0 hr 
1 24.0 hr 
1 24.0 hr 
4 24.0 hr 
1 24.0 hi' 

1 9.0 hr 
1 9.0 hr 
1 9.0 hr 

130 ton 

1 2.0 hr 
- -- ---

Rere~nce Inlormatton 
1 - From Nielson Construct1on services contract with Energy Welt Mining -Includes 31410n 4x4 truck, metal tool box, ace1y!Gne Idt, rack for oxygen and acetylene, 112" electric drill, 71/4" circular saw, 9" grinder. 
2 - Concnrte rubble disposed 01 as l1li or parmanentty backfilled Inside portala. 
3 - Base on 8 concrete demolition production of 200 cubic yards per 8 hour shift. (Reference: http:/twww.indeco-breakerll.com). 

5 - For haul of steel demoDtlon material to Nlelsen'slandfil. Distance is approximately 11.0 miles one-way. TIme estimate is 1.0 hOurs for one round trip. 
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Cost Total Ref. 
Cost 

$ 71 .20 $ 1708.80 
$ 52.70 $ 3,794.40 
$ 76.00 $ 1824.00 
$ 66.115 $ 1563.60 
$ 53.06 S 1213.92 
$ 1.30 $ 31.20 
$ 0.151 $ 46.86 
$ 13.08 $ 313.92 1 

23 
$ 13.90 $ 125.10 5 
$ 34.90 $ 314.10 
$ 52.25 $ 470.25 

$ 90.00 $ 11100.00 

Is- 1.eo • 3.20 
S 23,111.411 
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CottonwoodlWilberg Mine 
Grimes Wash Facility 
C/015J0019 

Descltpllon 111"'_ NUmber 
(tGt1 KINV\lCaubuctlOR Coat UIIUi) 

CI&Il8Pad 

Steel Demollilon Cost 
Foreman AV81'1lQ8 Outside 
Common BUilding Labor 
01 54 33 60 2720 
Equipment Operator Crane Dr Shovel 
01 54 33 40 7200 

Concrete Demolition Cast 
Foreman Avera~ Outside 
Common BuDding Labor 
01 54 33 20 0200 
Equipment Operator, Medium EquiPlllent 
01 54 33 20 0347 
01 54 33 20 0200 
01 54 33 20 0342 
EquiPment Operator Medium Equipment 
01 5433 40 7200 

Tn~p_ortatlon C ..... 01 54 33 40 6500 
01 54 33 40 7300 
Truck DrivIr Heavy 

Miecal",, __ 
OIIP01ial Fee· Metal 02 41 19.230960 

Demolished Canci'ete Handlin 
01 54 33 20 4760 
EaulpmerilDllenrtor Medium Eauipment 
0154 33 40 8410 

Total; 

Re1819nce Information 

Demolition Costs 

Crane Pid 1,z 
Equipment UIIOl' 

=~ 
Foraman 
CLAB 

Crane 100 ton 
Eqhv 

PiCkup Truck - 314 ten 4X4 

Foreman 
CLAB 

Excavator - 1.5 CY 
Eqmd 

Hydraulic Hammer 
Excavator-l.5 CY 
Buckel Thumb 

Eqmd 
Pickup Truck - 314 ton 4X4 
Trailer. plalfonn, flush deck, 2 lIlde, 26 ton 
Tractor 4x2 220hp 

Drtw 

Loader· 5-114 to s.3/4 CY 290hp 
. Elillld 

ToAst. I!Citabie chemical 
- , "' .. -

volii/ile ~t 11 .. 

"'" 
.,., 

"It 

27 
1 11.0 hr 
2 11.0 hr 
1 11.0 hr 
1 11.0 hr 
1 11.0 hr 

30 
1 1.0 hr 
2 1.0 hr 
1 1.0 hr 
1 1.0 hr 
1 1.0 hr 
1 1.0 hr 
1 1.0 hr 
1 1.0 hr 
1 1.0 hr 
1 1.0 hr 
1 1.0 hr 
1 1.0 hr 

10 ton 
39 

1 1.0 hr 
1 1.01lr 
1 5.0l:1r 

1 - From Nielson Constructlon services contract with Energy West Mining - Includes 314 ton 4x4 truck, metal tool box, acetylene k~, rack for oxygen and acetylene, 112" elect~c d~II, 71/4" circular saw, 9" g~nder. 
2 - Ccncreta rubble disposed of as fiU or permanently backflled Inside portals. 
3 - Base on a concrete demolitlon productlon of 200 cubic yards per 8 hour shift. (Reference: hIIp:/l-Nww.indeco-breakers.com). 
4 - Added 5% for larger size compressor. 
S - For haul of steel demolition mate~al to Nielsen's lanclfin. Distance Is approximately 11.0 mRes one-way. TIme estimate is 1.0 hours for one round t~p. 
6 - A swell factor of 1.3 is used for crushad concrete. 
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Pr1nted 0410912012 C:\Dennla\My Documents\Ci'N\CTW MIdterm RevtrN\CTW Bond\DemoGrimeaWesh2012.xtsx 
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11M Coat T'OtII1 Ref. 
I eo. 

$ 71.20 $ 783.20 
$ 52.70 $ 1,159~4O 
S 206.25 $ 2268.75 
$ 69.45 $ 763.95 
$ 13.08 $ 143.66 1 

2,3 
$ 71.20 $ 71 .20 
$ 52.70 $ 105.40 
$ 118.43 $ 118.43 
$ 67.75 $ 61.75 
$ 44.03 $ 44.03 
$ 118.43 $ 118.43 
$ 21.38 $ 21.38 
$ 67.75 $ 61.75 
$ 13.08 $ 13.08 1 
$ 13.90 $ 13.90 5 
$ 34.90 $ 34.90 
$ 52.25 $ 52.25 

$ 90.00 $ 900.00 
e 

$ 116.88 $ 116.68 
$ 87.75 $ 67.75 
S 1.60 $ 8.00 

,1,PO.11 
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CottonwoodlWllberg Mine 
Grimes Wash Facility 
C/01510019 

... Jie RMe_ NWII_ 
{10UltaVJ·1:onatructIon Coat Da1a} 

Sa. Storage 

Ste.1 Demolition Cost 
Foreman ~verase, Outaids 
Common BuildinA Labor 
01 54 33 eo 2120 
Equipment Oaner Crane or 5hOll81 
01 54 33 40 7200 

Concrete Demolition Cost 
Foraman Average, Outside 
Common BuDding Labor 
01 54 33 20 0200 
EqulllmBnt Ql'8rator. Medium Equipment 
01 54 33 20 0347 
01 54 33 20 0200 
01 54 33 20 0342 
Equipment Operator, Medium Equipment 
01 54 33 40 0700 
01 54 33 40 0940 
01 54 33 40 1000 
01 54 33 40 7200 

Tnnsportatlon coats 01 54 33 40 6500 
01 54 33 40 7300 
Truck Driver Haevv 

MlsCelllI1e_ 
01 __ 1 Fee - Metal 02 4119.23 D950 

DamoDshed COI1CI1IIa Handing 
. 01 54 33 20 47BO 

EQUiclmBnt Operator, Medium ECIUlPment 
01 54 33 408410 

Total 

Reference Information 

Demolition Costs 

salt iiiiriille 1·M 
laliOr ::= 

Foreman 
CLAB 

Crane 100 ton 
EQhv 

P~ Truck - 314 ton 4114 

Foreman 
CLAB 

Excavetor - 1.5 CY 
IEqmd 

Hydraulic Hammer 
Excavator-l.5 CY 
Bucket Thumb 

IEqmd 
Compressor - BOO CFM 
Air tools, breaker, ~ 80 Ib 
Hose w/coupfinAS 50 It. I' die. 
Pickup Truck - 314 ton 4x4 
Trailer, platform, lIush deck, 2 axle, 25 ton 
Tractor 4x2 ~ 

Orhv 

. Loadilr - 6-1/4 to 5-314 CY 290/1-,,-
IEQind 

Toilet, pprl!lbl. chemical 

VoJullilt· Wellllil 'Am. 
(evt (!Dr.) ''''' 

2 
1 2.0 hr 
1 2.0 hr 
1 2.0 hr 
1 2.0 hr 
1 2.0 hr 

150 
1 8.0 hr 
2 6.0 hr 
1 8.0 hr 
1 6.0 hr 
1 6.0 hr 
1 8.0 hr 
1 8.0 hr 
1 8.0 hr 
1 6.0 hr 
1 6.0 hr 
4 8.0 hr 
1 6.0 hr 
1 1.0 hr 
1 1.0 hr 
1 1.0 hr 

2 ·ton 
195 

1 1.0 hr 
1 1.0 hr 
1 8.0 hr 

- . - . -

1 • From Nielson Construction serv\ee8 contract with Energy West Mining -Includes 314 ton 4x4 truck. metal tool box, acetylene k1~ rack for axygen and acetytene, 112" electric drill, 71/4· circular saw, 9" grinder. 
2 - Concrete rubble disposed of 8S nil or permanently backfilled Inside portal •. 
3 - Base on a concrete demolition production of 200 cubic yards per 8 hour shill. (Reference: hHp:/IWWw.lndeco-breakers.com). 
4 - Added 5% for larger size compressor. 
5 • For haul of steel demolition metarlal to Nielsen'. IlIfldllU. Oielance 1$ approximately 11.0 miles one·way. Time esHmate is 1.0 hours for one round trip. 
6· A swell factor of 1.311 used for crushed concrete. 
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,UII/t Coat r1ltll1 Ref. 
I 

Co&t 
I 
I 

$ 11.20 $ 142.40 
$ 52.70 $ 105.40 
$ 206.25 $ 41250 
$ 69.45 $ 138.90 
$ 13.08 $ 26.16 1 

2.3 
$ 1120 $ 427.20 
$ 52.70 $ 632.40 
$ l1B.43 $ '110.58 
$ 67.75 $ 406.50 
$ 44.03 $ 264.18 
$ 118.43 $ 710.58 
$ 21.38 $ 128.28 
$ 61.15 $ 406.50 
$ 53.08 $ 318.48 4 
$ 1.30 $ 1.80 
$ 0.51 $ 12.24 
$ 13.08 S 78.48 1 
$ 13.90 $ 13.90 S 

$ 34.90 $ 34.90 
$ 52.25 $ 52.25 

S 90.00 $ 180.00 
6 

$ 118.88 $ 118.88 
$ 67.75 $ 87.15 
$ 1.60 $ 9.60 

S ~1I8 

280132 



CottonwoodlWilberg Mine 
Grimes Wash Facility 
C/015/0019 

Description __ JIafwInceNuniber 

(2O"l1Kuvy Conltlvctlon Coat ~ 
MIsCellaneous Cul\/erts 

Steel Demolition Cost 
Foreman Average. OutBide 
Common BUilding Labor 
Excavator - 1.5 CY 
J;qulp_lT19nt O~eretor MediUm Equipment 
01 54 33 40 7200 

Concrete Demolition Cost N1A 
Trans~ortsUon Costs 01 54 33 40 6500 

01 54 33 40 7300 
Truck Driver, Heavy 

MJsceillneoul 
Disposal Fee - Metal Q2 4119.23 0950 

DemoUshBII Concrata Handllllg N1A 
01 54 33 40 6410 

L ___ Toll . 

Reference Information 

Demolition Costs 

Mlscelln-.s Culverts 1-BB 
EqUipment 1.iItiClt Qu.~ VolUIM :: 1'1l1\li 

(nUlllber) (cy) (bJ1 

318 
Foreman 1 126.4 IV 
CLAB 2 126.4 hr 

Excavator -1 .5 CY 1 126.4 hr 
EQmd 1 126.4 hr 

Pickup Truck - 314 ton 4x4 1 126.4 IV 

TreDer, pIa\forIII, flush deck 2 8lde 2fi tan 1 21 .0 IV 
Trector. 4x2. 220hD 1 21.0 hr 

Drhv I 21.0 hr 

316 Ion 

Toilet, partable Chemical 1 12B.4hr 
... ,., •... , 

1 - From Nielson Construction services contract wHh Energy Weat Mining - Includes 314 ton 4x4 truck, metal toot box, acetylene kit, reck for oxygen and acetylene, 1n: electric drflI, 7114' circular sew, 9' grinder. 
2 • Concrete rubble disposed of a. fill or permanently backfilled inside portal • . 
3 - Base on a concrete demol~1on production of 2DO cubic yards per 8 hour shill. (Reference: ht1p:/Iwww.lndeco-breakers.com). 

5 - For haul of steel dernoliUon matarial to Nielsen's landfill. DIstance is approximately 11 .0 miles one-way. Time estfmate is 1.0 houre for one round trip. 
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Unit Co8t Totel Ref. 
Coet 

$ 71.20 $ 8999.68 
$ 52.70 $ 13322.58 
S 118.43 .,-- 14989.55 
$ 67.75 $ 8583.60 
$ 13.08 $ 1,653.31 1 

23 
$ 13.90 $ 291 .90 5 
$ 34.90 $ 732.90 
$ 52.25 $ 1097.25 

$ 90.00 $ 28,440.00 

$ 1.60 $ 202.24 
1$ 71,272.81 
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CottonwoodlWllberg Mine 
Grimes Wash Facility 
C/015/0019 

Onertpllon 

ConcntePad 

steal Demolition Coat 

Concrete Demolition Coat 

Tranloortation Colla 

Miscellaneoua 
DilDOSel Fee - Metal 

Demo'shed Concrete Handlin 

.. 
Reference InfOO11ation 

....... '!'""''''ftc.l!IU'!'I*' 
{21111 Haavy CoMIruct!on Ooet Dod81 

FOI1III'Ian Average Outside 
Common Building Lobor 
01 54 SS 20 0200 
'EQuiDIMnt Ooarator Medium Ecwioment 
01 54 33 20 0347 
01 54 33 40 7200 

Foreman Aversae Outside 
Common Building Lobor 
01 54 33 20 0200 
eClU~ment QIlenrtor Medium EquiJ!!Jlant 
01 54 33 20 0347 
01 54 33 20 0200 
01 54 33 20 0342 
EQuioment Ooerator Medium EQuiomant 
01 54 33 40 7200 
01 54 33 40 8500 
01 54 33 40 7300 
Truck Driver, Heavy_ 

02 411923 0950 

01 54 33 20 4780 
Eauillmenl Ooarator Medium Eauiomenl 
01 "i4 33 40 15410 

Demolition Costs 

concn\e PIa 1-Cc 
!5qUlpnietlt LaIIo, Qulllllly ~ .... lftill/lt 

(""""-' fcw (Ional 

10 
Foreman 1 
CLAB 2 

Excavator - 1.5 CY 1 
EQmd 1 

,Hydraulic Hammer 1 
Pickup Truck - 3/4 ton 4>:4 I 

2108 
Foreman 1 
CLAB 2 

~r-1.5CY 1 
IEqmd 1 

I Hydraulic Hammar 1 
Excavator - 1.5 CY 1 
Bucket Thumb 1 

IEQmd 1 
Pickuo Truck - 314 ton 4x4 1 
Troller, platform flush deck 2 u!e 25 ton 1 
Tractor 4x2 22Dho 1 

Drh. 1 

10 
2737,8 

Loader - 5·114 to !>-3I4 CY 29Oho 1 
IEQmd 1 

TDiIeL DOrtabla chemical 1 

- - -

1 - From Niolson eonslruciion service. contract wiIh Energy West Mining - Includes 314 Ion 4x4!nJd<. molal tool box, acetyl_ kit, rack for oxygen and acetylene, 1/2' electric dill, 7114 ' drcular saw, f1' grinder. 
2 - Concrate rubble disposed of a. fill or pennanenHy backfflled Inside portals. 
3 - Baae on • concrete demolition production 01200 cubic ylJl1l1 per 8 hour shift. (ReferenCe: htlp~Iwww. lndeco-breakers.com). 
4· Added 5% for larger slza cornpra •• or. 
5 - For haul of steel demoi1lfon material to Nisl.on'. landfill. Distancol. approximately 11.0 mUe. one-way. Tima estimate i. 1.0 hou", lor one round trip. 
6 • A swe! lactDr "' 1.3 Is used for crushed concre\e. 

9, Z 4: 
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Printed 04JD9I2012 C:lDennlslMy DocumontolCTWlClW Midterm Revlew\ClW BondlDemoGrimesWash2012.xlox 

Revised January 2012 

TIin. UDII ec.t Total Ref. 
{hr) Coat 

42.0 hr $ 71.20 $ 2990.40 
42.0 hr S 52.70 $ 4426.80 
42.0 hr $ 118.43 $ 4974.08 
42,0 hr $ 87.75 $ 2645.50 
42.0 hr $ 44.03 $ 1649.28 
42.0 hr 1$ 13.08 $ 549.36 I 

23 
84.0 hr $ 7120 $ 5980,80 
84.0 hr $ 52.70 ~!-5;l60 
84.0 hr $ 118.43 $ 9648.12 
84.0 hr $ 87.75 S 5891 .00 
84.0 hr S 44.03 $ 3898.52 
84.0 hr l 118.43 $ 9949,12 
64.0 hr $ 21 .38 S 1795.92 
64.0 hr $ 67.75 $ 5891 ,00 
64.0 hr S 13.08 $ 1,098,72 1 

1.0 hr $ 13.90 $ 13.90 5 
1.0 hr S 34.90 $ 34.90 
1.0 hr $ 52.25 $ 52.25 

ton , S 90.00 $ 900.00 
8 

42.0 hr $ 116.88 $ 4900.56 
42.0 'hr $ 67.75 S 2845.50 
64.0 hr S 1.80 S 134,40 

IS 711,222.69 
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CottonwoodlWilberg Mine 
Grimes Wash Facility 
C/01510019 

Deacrlplion lIW8 "*"'"1lC8 NImIbet 
(lOt1w..v,CoftetIuctioft·Coet Om) 

Asphalt R8III1Mi11 

Steel OemollUon Cost NJA 
As_It Demolition coet 

Foreman A_a Outside 
01 54 33 20 4760 
EQUIPment ~rator, Medium EqlJipment 

Trans_n Coals 0154 33 20 5310 
TNCk Driver, Ugh! 

Mlscenaneoue 
Disposal Fee - Metal 02 411918 0100 

01 54 33 40 noo 
01 54 33 40 8410 

__ T~ 
. . 

-- . -~ ---~- ----

Reference Information 

Eqwpmlllt 

Loader - 5.5 CY 

DumpTNCk·4ax1e 18C 

J'lCIwD Truck.- 3/4.ton 4x4 
Toilet, poi1able chemlcal 

Demolition Costs 

.~ It RlImoval t·OD w_ :== VOlume WeJ.g1lt nme 
(~ (tone) (Illt 

2618 
Foreman 1 16.0 hr 

1 15.0 hr 
I;qmd 1 15.0 hr 

4 57.0 hr 
TrIt 4 57.0 hr 

ton 
3403.4 

1 570 
1 57.0 r 

.. . ,< .• 

1 • Base on a asphalt demolition production of 5 minutes per loaded truck (15cy). IncludB8 ICOOP and dump Into truck. 
2. From Nielson Construction services contract wtth Energy West Mining • Includes 3/4 ton 4x4 trucIk, metal tool box. acetytene kit, rack for oxygen and acetylene, 112" electrtc drill, 71/4" circUlar SIlNl, 9" grinder. 
3 . For haul of aspha~ demo mate~al to Nielsen's landfill. Distance is approximately 11.0 mUel one-way. Time estimate is 1.0 hours for one round trip. 
4 - Land fill disposal fees are waived S8 this material win be reusad a. an appropriate fill material 
5 • A swell factor of 1.3 il used for crushed concrete. 

Printed 04l09I2012 
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Villi Coat T .... I RaT, 
ea.t 

1 
$ 71.20 $ 1068.00 
$ 116.68 $ 1750.20 
$ 67.75 $ 1,016.25 
S 13.90 $ 3189.20 3 
$ 50.75 $ 11,571.00 

$ - S . 4 
5 

$ 13.08 $ 745.56 
$ 1.60 $ 91.20 

~ ~411A1 
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CottonwoodJWilberg Mine 
Grimes Wash Facility 
C101510019 

DMCrIpIIOn '_RlifeNn\la~UmbiIi' . 
tpenOna.~J\8W111101*"1I} 

PotfaI-OIoeUIII 

staal Demo ltIon Cost sea nota 
_ ~ oemo!lllon Cost _nots 

MIsc .... neou. 
Po!tlII Closure AML1 

T"IIIiU 

Note: Costs are all inclUsive of equipment and labor to backfill and seal portal. 

~ -Z 

S. C 
() 
0 

0 ~ :0 
:::=.: 

~ '"'0 
Gl t:IO 0 
fA r..J 

JJ 
~ 0 ~ 
~ ~ ~ ~. 
:l 
Ul 

Printed 04m912012 

Demolition Costs Revised January 2012 

Pollal CIosUIII 2--' 
equfpllMllt UIIIIII' == ~~ilI. l!!eJ4Iit """'. tmlt coat Total Ref. 

(m {tQn81 ~ coat 

27 ea $ 6200.00 S 140.400.00 ... . . ' . 1$ 14j!,400.aO 

C:'DennIa\My DooJments\Ci'NIClW Midtenn RBVi9'MClW Bond\DemcGnmeaWaah2012.x\sx 320(32 



Earthwork Costs Summary 

CottonwoodlWilberg Mine 
Grimes Wash Facility 
C/015/0019 

Earthwork Summary 

·lPeecr1~on 
Stage 1 DozerlTrack-Hoe Work $ 
StaJte 1 Scraper Work $ 
Stage II DozerfTrack-Hoe Work $ 
Stage II Scraper Work $ 
Total $ 

Printed 04/09/2012 EarthGrimesWash1_2012oxlsx 

Revised January 2012 

C:o$t 
381,945.26 
82,107.00 

188982.16 
20,552.00 ."'.,.,.. .• 

\NCORPOf\A1EO 

lUt\ \l % 1J.\\1 
&. t-Ain\n9 

",0\" oi 0\\, Gas 
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CottonwoodIWllberg Mine 
Grimes Wash Facility 
CI01510019 

__ Nu ...... 
"1IonL~~uIp _ 

01 54 33 20 360 D~,-or • 410hp 
01 54 33 20 0320 Eocavalor· 2.5 CY 

I!!II!!I''*'" 
Mllelnl • .., •• 

Foreman Ava.-. OIIIald. 
01 54 33 40 5410 Tallo!. pa_. chomicll 
01 54 33 40 7200 Plclwp Trud< • 3/4 ton 4IC4 

T_ 

. MIIII!.IY ~. 

~nt ~-:.. e.t 
S 263.13 I_ 87.76 JL 
S 201.63 • 87.75 $ 

S 

• 
" -

Note: TlBCk·hoe 10 utllzed 10 support Dozer .~. Usooe is dictated by 112 Doer hoUrs. 

CJ 
~. 

S
O 
? 
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~ 

PrInted 04I09I2012 
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Earthwork Costs 

Stlg81 Oozetmack4fCHI Work 

':to:' TObII 
Haurlll Ell allb 
CoIl 

M_ 
e-. \II1II$ 

330.88 1 330.88 IJlHR 
2£1.38 1 2811.38 $Itfi 

71.20 liS 71.20 ISIHR 
1.60 1 

13.011 1 • 13.011 $/HR 

ElflhGrlmuw..hl_2012.)dax 
SllgolDozer 

~ 
1011638.8 CY 

Revised January 2012 

Prad:~J 
e .... Ip, + 
lIbar 

UGtIO ...... ~, ~ COst 
156.0 CYIHR B93.9 HR $ 229697.63 

_note 3411.95 HR S 93481.39 
S 323.~"'2 

6113.11 HR $ 49406.00 
6113.9 HR LJ 1110.24 
63UHR $ 8370.00 

$ 311.945.26, 

2015 



CottonwoodlWllberg Mine 
Grimes Wash Facility 
C/015/0019 

--

Mea ... ...,.,._"" ... _an·~IIl!I'ypeE"",p ... nt 

Slation 5+00 -11+00 10 HOO - 2-+00 
01 54 33 20 3800 Se..-- •• ",1IfOIIdlUlle31 CY 

Slation 5+00 -Il+00 10 2-+00 - 3+00 
01 54 33 20 3800 Se", •• r - •• 1. aRl. dUll'. 31 CY 

Slation8+00-7+OO1o 2-+00-3+00 
01 54 33 20 3600 Scraper - •• 11' poop dUale 31 CY 

SlltIOl\8+00-7+001o 3+00-4+00 
01 54 33 20 3600 Scraper- Sli. p.o. dual. 31 CY 

Slation 6+00 - 7+00 to 4+00 - 5+00 
01 54 33 20 3600 Se .... r - .al. 010. dUI'" 31 CY 

SIatIon 7+00 - 8+00 to 4+00 - 5+00 
01 54 33 20 3600 Se..--.tlDlIfOIIduale31 CY 

SIatIon 7+00 - 8+00 10 12-+00 - 13+00 
01 54 33 20 3800 Serap.r- .. ~du".31 CY 

station 8+00 - 9+00 10 12+()0 - 13+00 
01 54 33 20 3600 ScraJl!lr- .eI.J!pRI,,-dual. 31 CY 

station 8+00 - 9+0010 13+00 -14+00 
01 5433 20 3800 Se .. per- sell' poop dUlle31 CY 

SIlIaon 8+00-9+0010 14+00-15+00 
01 54 3320 3800 Se .... r - •• 1 •• 10. dUIII. 31 CY 

SIIt'o. 8+00 - 9+00 10 15+00 -16+00 
01 54 33 20 3600 Serap.-r-.elp poop_duel. 31 CY 

SIal"'" 9+00 - 10+00 10 15+00 - 16+00 
01 54 33 20 3600 Sera •• r - tolD ... a duaIe 31 CY 

Stallon 9+00 - 10+00 10 11+00 -18+26 
01 54 33 20 3800 SCI'IIIIer - sol ..... dUll. 31 CY 

SIatIan 8+00 -10+00 10 RF 8+00 - 9+00 
015433203600 Seraaor - •• 1. aRID _I 31 CY 

_ 9+00 -10+0010 Rf 7+00 - 8+00 

01 54 33 20 3600 Scraper - "'1' POOP dual. 31 CY 
station 9+00 -10+00 10 RF 7+00 - 8+00 

01 54 33 20 3800 Sera •• r - sol •• 100 dual. 31 CY 
SIIt!o. 9+00 - 10+00 10 RF 5+00 - 8+00 

01 54 33 20 3600 Se_- "," DIOD dulle 31 CY 
station 9+00 -10+0010 RF 4+00- 5+00 

01 54 33 20 3600 SeraDlr - •• I.DIOD~.alCY 
Slltlon 9+00 -10+0010 RF 3+00- 4+00 

01 64 33 20 3600 Serajler- •• I~dUlI.31 CY 
StaIlan 9+00 - 10+00 10 RF 2-+00 - 3+00 

01 54 33 20 3BOO S.",per-I.ll!JllI!pduBI. 31 CY 
Istall .. 9+00-10+0010 RF 1+00-2+00 

01 54 33 20 3600 s~- •• ~ dUB" 31 CY 
Slation 10+00- 11+0010 RF 1+00 - 2+00 

01 54 33 20 3600 S.",par- '"PJl''''' dual. 31 CY 
station 10+00 -11+0010 RF 0+00-1+00 

01 54 33 20 3600 Seraper - .alP PlOP dUlle 31 CY _T_ 
Mlse_lI.neaus 
01 54 33 20 0320 ElccavaIor- 2.5 CY 

---- ~- ~--

.~ .~ ' e.q,,)ii,nient w:.u:. COOl 

II 347.13 I "'.75 , 

I' 347.13 , 87.75 I 

IS 347.13 $ 67.76 $ 

II 347.13 • "'.75 S 

• 347.13 S "'.75 S 

I 347.13 S "'.75 , . 
-'- 347.13 87.75 $ 

S 347.13 S 87.75 Ls 

S 347.13 S 87.75 1$ 

• 347.13 $ 87.75 IS 

It 347.13 • 87.75 IS 

I. 347.13 • 87.75 S 

IS 347.13 S 87.75 S 

LI 347.13 "- 67.75 , 
• 347.13 • 87.75 $ 

I 347.13 S 87.75 • 

• 347.13 ~ 87.75 $ 

LI 347.13 S 67.75 $ 

~ 347.13 S 87.75 $ 

347.13 87.75 • 

$ 347..13 S 87.75 S 

" 347.13 "- 87.75 • 

S 347.13 S 87.76 S 

S 201.83 S 67.75 S 

Note: Track-hoe 't!!rd to support the I;!!!.JtJe. of the SCnlper. U •• sg, I. dictated by 112 Scraper hOUri. 

Printed G4A:l9I2012 
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Earthwork Co.ts 

-.t ... ".,Work 

.. ~~. . eq~b H: ~. 
~. . COIla \In* 

414.88 11_' 414.811 I~R 

414.88 1 $ 414.B8 $lHR 

414.88 1 • 414.88 I$lHR 

414.88 1 S 414.88 $lHR 

414.88 1 • 414.88 SIHR 

414.88 1 S 414.88 SlHR 

414.88 1 $ 414.88 SlHR 

414.88 1 I 414.88 tl!iR 

414.88 1 S 414.88 $lHR 

414.88 1 S 414.88 $lHR 

414.88 1 • 414.88 $IHR 

414,88 lIS 414.88 $IHR 

414.88 11'- 414.B8 $IHR 

414.88 11'- 414.88 M-tfI 

414.88 1 , 414.B8 $IHR 

414.88 1 S 414.8B tlHR 

414.88 1 • 414.88 SlHR 

414.811 1 $ 414.88 $lHR 

·41oU8 1 S 414.B8 SlHR 

414.88 1 • 414.88 SIHR 

414.88 1 S 414.88 $lHR 

414.88 1 -'~ 414.88 $IHR 

414.88 1 S 414.88 SIHR 

289.38 I S 289.35 $lHR 

ElrlhGrlrnIIWlShl_2012.x1&. 
stlgolScrapper 

_atv UaJIa 

1028.3 CY 

2990 CY 

156 CY 

4136.6 CY 

5255.9 CY 

3011.9 CY 

5180.5 CY 

4249.7 CY 

484.4 CY 

5830.5 CY 

38 CY 

2164.5 CY 

872.3 CY 

872.3 CY 

987.2 CY 

4394 CY 

6981.8 CY 

1870.7 CY 

1813.8 CY 

5757.7 CY 

884 CY 

6704.1 CY 

258B.3 CY 

Revised January 2012 

£liui .. + 
'P"'~ ~bor ... I#IUIII lI.NIDla. ~ .. Cast 

515 CYIHR 2 HR II 830.00 

m CYIHR 3.9 HR S 161B.00 

605 CYIHR 0.3 HR IS 124.00 

goa CYIHR 4.8 HR L-'- 1908.00 

498 CYIHR 10.8 HR • 4.39B.00 

398 CYIHR 7.8 HR • 3.236.00 

643 CYIHR 8.1 HR $ 3361.00 

702 CYIHR 8.1 HR $ 2531.00 

818 CY/I1R 7.8 HR L! 3.236.00 

594 CYIHR 9.B HR $ 40B6.00 

532 CYIHR 6.8 HR L' 2821.00 

572 CYIHR 3.8 HR S 1.577.00 

551 CYIHR 1.6 HR $ 664.00 

551 CYIHR 1.6 HR S BB4.00 

498 CYIHR 1.9 HR $ 7B8.00 

488 IHR B.8 HR i 3.651.00 

454 CYIHR 13.1 HR $ 5435.00 

42lI CYIHR 4. HR $ 1 825.00 

406 CYIHR 4.7 HR S 1950.00 

388 CYIHR 14.9 HR S e 182.00 

386 CYIHR 2.3 HR , g54.00 

3n CYIHR 17.8 HR , 73B5.00 

388 CYIHR 6.7 HR $ 2.780.00 
1..,' MR $ tI.M4.00 

18e note 74.7 HR • 20 123.00 , 12.1OT.OO 

3015 



CottonwoodIWIlberg Mine 
Grimes Wash Facility 
CI015/0019 

Me ... !WeJ'ell!»NIIfiItet s-..~_ .... IIC 

NoI8: Tnll:It-hoe 11_ \0 .""""" Dozer actIvtlies. Ulogell dI_eeI by lIZ Daze, hoUn. 
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Earthwork Costs 

EII1hGItmeaWuhl_20l2.Jdax 
StegeliDozer 

Revised January 2012 
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CottonwoodIWilberg Mine 
Grimes Wash Facility 
C101510019 

M •• na,~ .. n ... ·l6aII1Iw SId"'~·""'IP-
StIIlon 18+00 • 17+DD to 4+00· 5+DD 11121 

Dl 54 33 20 3600 SCF@ll8l'. IIlp 1lJ'09 dUlle31 C'f 
station 18+00· 17+00 .. 6+00 -6+00 121121 

0154 3320 3800 St:rapor· .alp P ..... dlllli. 31 CY 
81l1lon 16+00·" +00 to 8+00· 7+00. (311,2) 

01 54 33 20 3800 IScIaPor·,.lplHODdualo31 CY 
station 11+00· 18+DO (MC 10 8+00·7+00 IRFl :c/121 

01 54 33 20 3800 SC~~ ••• Ip proJ!.duale31 CY 
stIIion 17+OO·1d<GO IMClto 7+00·8+00 1RFl15l121 

01 54 33 2D 38DD Scraper· ,.Ip prop duol. 31 C'f 
StIli .. 17+DD ·18+00 fMCl to 8+00· 8+DO IRA 1 

Dl 54 33 2D 3800 scrapar ·.00p PIDII $MIa 31 C'f 
station 17+()()'I8+DI!JMClIo 15+DIJ.I6+00 (Me) 112\ 

01 54 33 20 3800 SCnIDer- •• Ip prooduale 31 CY 
_on 17+00 ·18+00 ID 20+00 - 21+00 (8112\ 

01 54 33 20 3600 SC~·.@IU!IoJ!.duokI 31 C'f 
Slalion 17+00 ·18+0010 21+00·22+00 /9/121 

01 54 33 20 3800 Scraper ... Ip prop dual. 31 C'f 
station 1&+00·18+D01D 21+00·22+00 101121 

0154 33 20 3800 Scrap",. 'lip PIDII dual. 31 CY 
stllion 18+0D-19+OOto 22+00 -23+00 11/12) 

01 54 33 20 3800 Scraper - .elp proP dUll. 31 C'f 
station 18+0D -19+0010 23+00. 24+00 121121 
~ .. --,. 

MlKeIlaneaus 
01 54 33 20 0320 Excavator - 2.5 C'f 

Too. 

· tI" ..... ~ 
.~nt .-eo. . w:.':. 
.~ 347.13 I. ~.7! , 
I 347.13' S 87.75 I. 

• 347.13 -, 87.75 " , 347.13 $ 87.75 S 

• 347.13 $ 67.75 $ 

• 347.13 'S 87.75 IS 

S 347.13 ~ 87.75 LJ. 

• 347.13 • 87.75 I. 

• 347.13 '. 87.75 $ 

• 347.13' S 87.75 • 

S 347.13 $ 87.75 I. 

• 201.63 • 87.75 $ 

Note: Track-hoe 'I used to support the activltle, oftha SCMper. Useage Is dictated by 112 Semper hours. 

Prtnt.d 04/09/2D12 
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Earthwork Costs 

_.tI: ..... WOrk 

'liullMiM 

..~b' ! +lclUrIy .:. COlt ~ .'. UIIlIiI 

414.88 • 414.88 I5IHR 

414.88 • 414.88 IIHR 

414.88 1 , 414.88 

,_ 
414.88 1 $ 414.88 SIHR 

414.88 1 $ 414.88 $lHR 

414.88 1 • 41U8 IIHR 

414.88 1 • 414.88 IIHR 

414.88 1 $ 414.88 $IHR 

414.88 1 $ 414.88 $lHR 

414.88 1 S 414.88 $IHR 

414.88 1 S 414.BB $lHR 

2S9.38 1 • 289.38 $IHR 

EarthGrtmHW •• hl~12.>f1X 
stag.nScnlpper 

...., Unllll 

780.0 C'f 

2400.0 CY 

2162.0 CY 

437.0 C'f 

34ff7.0 CY 

4892.D CY 

~088.0 CY 

1 29.0 CY 

1.281.0 CY 

901.0 CY 

432.0 CY 

,.,"',,, CT 

Revised January 2012 

Equip. + 

..,,":"'. , 
l.abor 

u.... n_. I./IU'- c:o.e 

3B8.D CYIHR 2HR S 83D.00 

429.0 CYIHR 5.6 HR $ 2323.00 

482.0 CYIHR UHR $ 1887.00 

482.0 CYIHR 0.9 HR $ 373.00 

396.D C'fIHR 8.8 HR $ 3651.00 

572.D CYIHR 8.2 HR $ 3402.00 

70:2.0 C'f1HR 2.9 HR .1. 1203.00 

908.0 CYIHR 1.5 HR S 622.00 

813.D C'fIHR 1.B HR $ 664.00 

965.D C'fIHR D.9 HR ~ 373.00 

908.0 C'f1HR 0.5 HR $ 207.00 

.4 S 15.515.80 

le6 nate 18.7 HR $ 5,037.00 , 20,5>12.00 
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Cottonw Nllberg Mine 
Grimes Wash Facility 
C/015/0019 

Revegeta.. Costs 

Cottonwood Mine Area 

Pocking .E::~ r.:st~l "=1 ... ~-...... :J" .. ~ .. 
1..;GUQJ-. ",.' 

M~rlyjtmtllar 
~~ 

Awa 
CA.'e) 

Volume 

~vat"g,r\2Cr. 

Seeding·lPlantfng"" 
Seeds 

Final Reclamation Seed Mix 
Seedli~ 
Serviceberry 
Fourwing Saltbrush 
Green Mormon Tea 
Big White Rabbitbrush 
Dol,!g!as Fir 
Blue Spruce 

Mulching 

HllY. 
Hay Quantity"· 
Mulcher. Diesel powered 
Rat Bed Truck 
CLAB 

I::IY.dromulch 
Truck 4 x 2. 220hp 
Hydromulcher, 3000 gal 
Wood Fiber Mulch .... 
CLAB 
~~t 
I!otal 

$ 

$ 
$ 

$ 
$ 

153.00 I $ 67.75 
."".: .. ;~'i':.--'- '," .. ;.~~ ~~ 

$ 4,111.75 1 $ 52.70 

$ 1.591 $ 52.70 
$ 1.591 $ 5270 
$ 1.591 $ 52.70 
$ 1.591$ 52.70 
$ 1.59 1 $ 52.70 
$ 1.591 $ 52.70 

.;.:. -

$ 100.00 

34.75 
23.751 $ SO.75 

52.70 

34.90 I $ 52.70 
34.75 I $ 52.25 

$ - ·10.5QTper501b:-bag 
52.701 

• Seedmix prices based on Stevenson Intermountain Seed Prices quoted in February 2011. See attached . 

2 

3 

\"'~f':I-: 

~ u.u. .. ·u.-
--

211 lAC 
7140.01CY 340lCY/AC 

180lCYIHR 
" \ ' :, /''':'-

211 50411bs 11AcrelHR 

400 470 I TreesJDay 
400 470lTreesJDay 
400 470 I Trees/DllY. 
400 470 1 Trees/Day 
12DITrees 470lTreesJDay 
BOITrees 4701 TreesiDllY. 

21 lAC 0.67IACIHR 
4000ILBS/AC 

21 lAC 0.671ACIHR 

2000ILBS/AC 

-.. ::, .. ", 
, . 

Revised Jan\ldry 2012 

TiM Unita 

39.71HR 

21 

6.81HR 
6.81HR 
6.81HR 
6.BIHR 
2.01HR 
1.41HR 

14.00 

14.001HR 
14.001HR 
14.001HR 

14.oo1HR 
14.001HR 

14.001HR 

Cost 

~,7561 
.'RiG 

$ 5.218.45 

$ 994.81 
$ 994.81 
$ 994.81 
$ 994.B1 
$ 298.44 
$ 198.96 

1 i 9,&.09 

$ 4.200.00 
$ 486.50 
$ 1.043.00 
$ 1.475.60 

$ 1,226.40 
$ 1.21B.00 
$ B.820.00 
$ 2,213.40 

.1-1~.ftf.80 

. $31,929.30 

•• Seedling tree prices based on Lone Peak Conservation Nursery (now contracted to High Mountain Nursery) Prices In February 2011 (http://www.highmtnnursery.com/servleIlStoreFront). 
Production rate is based on RSMeans Heavy Construction Cost Data 2011, 32 93 43.10 0710 . 

••• Cost o~y is based on local prices of$100/l0n (Personal Communication) . 
..... Cu~"(112012) pric2'r woodfiber mulch from Granite Seed, Lehi, Utah. Phone contact. 

A RSMeanl:tieavyGans~on Cost Data 2011 - Refer to Wage and Rate Sheet 
-. c:: a 
Q Z :0 
~ C) "'0 
G> co 0 
~ .-....: :0 
f,lO S ~ 
~ f"o..l m 
2. CJ ::l . 
<0 

Printed 04109/2012 C:\Dennis\My Documenls\CTW\CTW Midterm Review\CTW Bond\RevegGrimesWash1_2012.xlsx 1 of 2 



Cottonw, Nilberg Mine 
Grimes Wash Facility 
C/015/0019 

Revegeta.. . Costs Revised Jan"ary 2012 

Drain Field Area 
.. '.', .. . 

~-
.. '~~. .~ ",'-# .:.o".~ "' . . ' 

Pocking _'=tt ... GeM i Ha!'t ~\w~r'" AIIe8 ~. ~ - ' &Us Time Ufli.tl!l 
__ ,,1 .• ··• 

.. ' ~~\ (M) .:; 

3.7 AC 
Volume 1258.0 cY 340 cYfAC 
Excavator 2 CY $ 153.00 $ 6775 1 180 CYfHR 7.0 HR 
SIfbt,OtaI. . .' ;':~~'" .. " . " '. . ( ,.~-::~ •. ,: /,~., ~ .,.' , :: < : .~:;." , ", ~ .:'-; .~. >":'.-.' ..~'":.-: ,' .... ;.1 ..... ~l .,~.'.~:~_.: . ::~. " .. 
SeedlnglPlanting 1 1 I 1 1 1 1 1 J I I 
Final Reclamation Seed Mix I 1$ 131.10 i$ 52.701 1 3.71 94.8/1bs 1 11AcrefHR I 3.71 
18\11)~ " . .~: ':~'" 

-. . " ~" : .' : 
., . . 

. ~ ".: ... ~ ' 1-:J :'.' :..'" -, -" , " ~ ' \ .' .' .. . T .,' 

Mulching 

Hay $ 100.00 3.7 AC 0.67 ACIHR 2.47 
HavQuanti~ . 4000 LBSfAC 
Mulcher Diesel~owered $ 34.75 1 2.47 HR 
Aat Bed Truck $ 23.75 $ 50.75 1 2.47 HR 
CLAB 52.70 2 2.47 HR 

Hvdromulch 3.7 AC 0.67 ACIHR 
Truck 4 x 2 220hp $ 34.90 $ 52.70 1 2.47 HR 
Hydromulcher 3000 gal $ 34.75 $ 52.25 1 2.47 HR 
Wood Fiber Mulch-' $ 10.50 iper 50 lb. b@g 2000 LBS/AC 
CLAB 52.701 3 2.47 HR 
fSubtotal .' '. ' ... . , 

ITotaI i 

• Seedmlx prices based on Stevenson Intermountain Seed Prices quoted in February 2011. See attached . 
•• Seedling tree prices based on Lone Peak Conservation Nursery (now contracted to High Mountain Nursery) Prices in February 2011 (http://www.highmtnnursery.com/servleVStoreFront) . 
••• Cost of Hay is based on local prices of $1001ton (Personal Communication) . 
•••• Current (112012) price for woodfiber mulch from Granite Seed, Lehi, Utah. Phone contact 

A RSMeans Heavy Construction Cost Data 2011 - Refer to Wage and Rate Sheet 

~ 
9.-

~ 
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~ 
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Cost 

$1543 
~1~ 

$ 326.09 

I' m.ot 

$ 740.00 
$ 85.72 
$ 183.77 
$ 259.99 

I 

$ 216.08 I 

$ 214.60 
$ 1554.00: 
$ 389.98 ' 

. $ 2,374.66 
. , 4.243.55 i 
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CottonwoodlWilberg Mine 
Cottonwood Overland Conveyor 
C/015/0019 

TDtirSiOm..n~a., 
, De~l!'iptlQ1· ' ... 

Demolition $ 
Earthwork $ 
Revegetation $ 
Total < • 

,$ . -

Revised March 2012 

"I .. _-
23,494.49 
10,825.80 
3,061.91 

~1; :U172fl1 

\NCORPORA.1ED. 

JUN 08 'lOll 

. 0'\ Gas & Mining ON.ot \, 

C:\Dennis\My Documents\CTW\CTW Midterm Review\CTW Bond\OverlandConveyor1_2012.xlsx 1 of 4 



CottonwoodlWllbarg Mine 
Cottonwood Overland Conveyor 
C/015/0019 

Demolition Costs 

~. 'Y":~:;'~.",( .. • :'.~~ - ~. -:.~ -~~ -".~ 

Ovec1i!idO®veyof 

Si8ei-

Concrate 

I Cost 

Cost 

~:t·t~~~~··~-¥ .~~.::~ 
.." 

[FoiWnan Averaae. Outside 
Common-Buildlila Labor 

101 54 33 602120-
JDerator. Crane or Shovel 

1 54 33 40 7200 

I Foreman Average. outside 
Common Building Labor 

101 54 33 20 0200 
Ocerator. Medium Equipment 

133 20 0347 
'33200200 
'-~200342 

Operator. Medium Equipment 

I D1 54 33 40 7300 
ITruck DriVer,Heavy 

Dleposal Fee - Metall02 41 19.23 oe5C 
Concrata HIIndlina (buried in backfill) 

I 54 33 40 8410 
.' . :: 1\iliiIt .' .. ... -' "' •. cO:;. 

Reference Informatlon 

IForeman 
ICLAIl 

rCrane 100 ten 
IEqhv 

I Pickup Truck - 314 ton 4x4 

I Foreman 
CLAB 

rExCliVator:-1.5 CY-
IEqrnd 

IHYdraulic Hllmmer 
I Excavator - 1.5 CY 
I Bucket Thumb 

I Eqmd 
I Pickup Truck - 314 ton 4x4 
Trailer, plalform, nush deck, 2 axle, ~ ton_ 
Tractor. 4x2. 22Dhp 

IDrhv 

'toi1el,portabie Chen1lC81 
~ 

f··~.2'~ ~~~r::~i·.~;~~~.:·.· ;,·0'~~ 

'IJiiIIIjiia"1· ~ (eM (toni.) 

70 

150 

7C 
195 

r:-

,:~ .. : ." .. "~·~·'~'~;:'·.:f 
l'liii!I IIiilt 

Ihfi 

28.0 
28.01hr 
28. 
28.01hr 
28.01hr 

jir 
iV 
hr" 

jir 
hr 
hr" 

70lhr 
7.Dlhr 
-mhr 

lton 1$ 

5.Plhr Is 
.,. f. 

1 - Fmm Nielson Construct/on services contract With Energy West Mining - Includes 314 ton 4x4 truck, malal tool box, acetylene k~, rack for oxygen and acetylene, 112" electric drill, 71/4" circular saw. 9' grinder. 
2 - Concnrte rubble disposed Of as fiM or peml8nenUy backllied Inside portals. 
3 - 8ase on a concrete demolition production of 20D cubic yards per 8 hour shift. (Reference: http:/twww.lndeco-breakers.com). 
4 - For haul of staal demolitIOn material to Nielsen's landfill. Distance Is approximately 15.0 mile. one-way. Till" estimate Is 1.5 hours for ena mund tr1p. 
5 - A swell factor Of 1.3 Is used for crushed concrete. 
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Revised March 2012 

COif 

71.2C 
62.7C 

206.21 
Ii9M 

13.01 

52. 
"'118. 
B7: 
44: 
118: 
21.3~ 

6W 
13. 
""13:9c 

34.9C 
52.2! 

1',..1 
ebisl 

1,993.60 
2.951.20 
5,n5.IXf 
1.1144.60 

366.24 

7.21 
1.21 
).51 
I.5i 
[1j 
D.51 
1.28 
r.so 
8.48 
r:3O 
1.3C) 
U5 

90.00 I .- - 8.300.00 

1.60 1 s 8.00 
r.,'at;.--

Ref. 

2. 

:3 

2 0f4 



CottonwoodJWIlberg Mine 
Cottonwood OVerland Conveyor 
C/015/0019 

Mea ... ~~. .... ~~w 
:v~~ .. ~·:.;>. 

01 54 33 20 4760 Loader - 5.5 CY 
01 5433204150 Dozer-10Shp 
01 54 33 20 0320 Excavator - 2.5 CY 
1SU1i-~ ","'! ~ 

Miscellaneous 
____ -¥.I Fi'0::;rem::..:.:.::a",n_~'!8f8ge, Outside 

Common Building Labor 
01 54 33 40 7200 IPicklJ2. TruCk - 3/4 ton 4x4 

lTOtaI 

Earthwork Costs 

~""'--;:""'- '~:!f:.;!i:-"1'I"'~'.' --t·"· 

EiiiihwcJ&d&_~ 

~e:tIt 'HOQrty: 
il'*Iuijy L;-11 

.. :.·~ •.•.. ~~I 
$ ITS.88 I $ 61.75 I $ 
$ 63.16 I $ 6775 I $ 
$ 201.63 I $ 67.75 I $ 

$ 13.06 

$ 
i 

HluItv ..... 
184.43 
130.93 
269.38 

71.20 
ffiO 

Num1'lt----.::- :.JijfjIf~ .,' 
of.Ii~" ,~~, 
cdi.' ··:;;~Uj, 

1 184.43 
1 130.93 
1 269.38 

. .-:-:- '::.-. ; ' , ,10. ,':_ : . .-:". 

$ 71.20 
J 52.70 

Note: Equipment used during earthworX activities manipulate surface to blend with surrounding topography. No earth quantities were calculated. 
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Revised March 2012 

~~ nrn. U8.I\lJ ~ 
$IHR 15.0 HR 2,766.5 
$IHR 15.0 HR 1,964.0 
$/HR 15.0 HR 4,040.7 
. _<- ir ~._., :- .:' ~: ,~~' ... / i 8.m.10 

$lHR 15.0 HR -$--1068:00 

$lHR 15.0 HR $ 790.50 
$IHR 15.0 HR $ 196.20 

I . _ 10,l2S.80 

30f4 



CottonwoodlWilberg Mine 
Cottonwood Overland Conveyor 
C/015/0019 

Vegetation Costs Revised March 2012 
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Pocking 

Volume 
Excavator, 2 CY 
Pickup Truck - 3/4 ton 4x4 

. '-:'~ "-:; 
Seeding*lPlanting** 

Final Reclamation Seed Mix 
Pickup Truck - 314 ton 4x4 
IUbtot.ll 

Mulching 

Hay·" 
Ha'y Quantity 
Mulcher,.Oi~se~ered 

Flat Bed Truck 
CLAB 

HYdromu\ch 
Truck 4 x 2. 220hp 
Hydromulcher, 3000 gal 
Wood Fiber Mulch*"** 
CLAB 
ISubtotal 
Total 

Ztt .... .' tm 
~ •• ,ff', 

~,.~. 

~-~ 

$ 153.00 I $ 67.75 
$ 13.08 
• 

cost 
.... 
~. 
~,,,~: 

~~Nl~t1r .Area 
~ 

,. ; .... · ... ),···' .. :1·: ~ .: .. , 

Ii' ~~;r; 29~.;5 2': ; 
',': ~_.J':".!i~.~,: :, ; .. -;,- r' .~.-. 

52.7 
$ 13.08 

4 ' r." ",' ;e.· .';Y:1-':~ .... : ~~ ~. .. ,: .. ,~ 
'f :;,_ ~ .. ::?- ~;'-~I::~~":~:~{:' 

$ 100.00 
I 

$ 34.75 
$ 23.75 $ 50.75 

I I 52.701 2 
I I I 

$ 34.90 $ 52.70 
$ 34.75 $ 52.25 

$ 10.50 I per 50 lb. bag 
52.701 3 

• Seedmix prices based on stevenson Intermountain Seed Prices quoted in February 2011. See attached . 

GuIlllUlf, U8itt 
'M&I~~ 

\ftilk Tfmtt Ude 

1.5 AC 
510.01CY 340ICY/AC 

180ICY/HR 2.81 HR 
2.8 HR 

- , 
-.'/ . ".' .'." "T'/ . ".' <, • ';':" ,',;-- :. ~:;}:~:X.-: 

1.5 4811bs 1lAcrelHR 1.51HR 
1.5lHR 

0;; ~",, : ~~~,T.r.- :,' ',," . :.~: 
l ·r.:~ "'-: '" It.':"',,:'" 

1.51AC 0.671ACIHR 2.24 
2000lLBS/AC 

2.24 HR 
2.24 HR 
2.24 HR 

1.51AC 0.67 I AClHR 
2.24 HR 
2.24 HR 

2000lLBS/AC 
2.241HR 

.. ' ''': :. 

•• Seedling tree prices based on Lone Peak Conservation Nursery (now contracted to High Mountain Nursery) Prices in February 2011 (http://www.highmtnnursery.com/servleUStoreFront) . 
• ** Cost of Hay Is based on local prices of $1 OOlton (Personal Communication). 
**** Current (112012) price for woodfiber mulch from Granite Seed, Lehi, Utah. Phone contact. 

A RSMeans Heavy Construction Cost Data 2011 - Refer to Wage and Rate Sheet 

0 -:2' % 
0 &.0- n - c.: 0 
0 Z :Xl :::: c:::::> il 
Gl 00 0 
~ ....,: :0 
~ c:::::> ~ 
~ ~ 

~ Printed 04/0912012 2. ::s 
C:\Oennis\My Documents\CTW\CTW Midterm Review\CTW Bond\OverlandConveyor1_2012.x)sx 

to 

Cost 

I: 625.46 
36.62 

$ m.ol 

$ 374.80 
$ 19.62 
$ 394.42' 

$ 150.00 
$ 77.80 
$ 166.79 
$ 235.97 

$ 196.12 
$ 194.78 
$ 630.00 

1$ 353.96 
~ 21005."1 
$3,061.91 
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Cottonwood/Wilberg Mine 

C/015/0019 

Printed 04/09/2012 

Seed Prices (2011) 

Reclamation Seed Cllst per 'p0l:lnd PLS -lOll 

COI(lDiOJ NQ"~ S~eJltifil,\ Naine Price PLS/lb 
-

Grasses 
iAIkah Sacaton Sporobolus airmdu $ 24.00 
Bluebunch Wheatgrass Agropyron SJlICo4Un $ 5.90 
Bottlebrush SquirreltaiJ Sitanion hystrix $ 18.00 
Crested Wheatgrass Agropyron cristatum $ 2.20 
Galleta Plellf1Jphisjamesi/ Torr. $ 25.00 
Great Basin Wild Rye Leymus cinereus $ 8.00 
Indian RlcegJIISS Oryropri& hymeJIQidelJ VQT. Paloma $ 9.50 
Intermediate WheatgraSs Agrop;yron imermet/tum $ 2.10 
Kentucky Bluepsa POll pretenses $ 2.00 
Mour,taIn Brome Bromw margl1llltw $ 3.95 
Needle and Thread GtaSlo 5tJpa comma $ 33.00 
Sa1ma Wildrye Elymu., sal~ $ 35·00 
Sandberg Bluegrass POllaeCU1lliD $ 4.95 
Streambank WheatgIllSll AgroPJll"On 1"ipa1'ium $ 350 
Slender Wheatgrass Elymus trachycaulus "p. trachycauTWi $ 3.75 
Tluckspike Wheatgr;ass Agropyrrm dcuyltachywn $ 3.50 
We~ternWheatgrass Agropyron :rmtthii V01". Rosanno $ 2.75 
Forbes 
BlueFhix r.n- 1l1Wisii $ 7.90 
B1ueleaf Aster Aster g/aucodes $ 90.00 
LouiSUIIIA Sage A,temi.silJ ludovlciaM $ 90.00 
Northern Sweetvetch HedyswlDIi boreale $ 55.00 
Pacific Aster Aster chilensta $ 90.00 
Alfillfa Medi,"tlgO wti1;a var Lodok $ 3.50 
Utah Sweet Vetch Hedy.,arum boreale $ 55.00 

Firemcker Pen.mmon Penstemon eatDnil $ 7500 
SmallBumet Sanguiaorba mllWr ,; 1.2(1 

LewisFI~ I._Lewuil S 7 W 

Globemallew SpTrotraleea coccUlea S 890"0 
Yellow S~loyer Me/ilotu., oJficfnal/3 $ 3.00 

Palmer Penstemon PeMIlmOn paimen $ 17.00 
Plaine Aster Aate,. kI1iacetifolius $ 8000 
Rocky Mountain Penstemon Penstemon stnctus $ 24.00 
Silky Lupine LupUlla :renceus $ 49.00 
Shrum 
Big Sagebrush ArtemlJlla trldentaia $ 48.00 
Black Sagebrush Artem-uia II01IQ $ 48.00 
Shadscale ~.;:~- : Amplex confert~lo/ra $ 9.00 
BiUerbrush Punhio tndentate $ 16.50 
Castle V~ey SaItbrusb iAlI-qJiflr cvneata $ l!}OO 
CWieafMahogany Cercocarpus lubfolill3 $ 26.00 
Fourwing Saltbush ., .• AtripJex caneseens $ 9.75 
Saskatoon Serviceberry Ame/anchier a/nifolia $ 46.00 
iMat Saltbnlsh Atrip/ex corrugaia $ 22.00 
Slrunkbush Sumac RJua trilobata $ 28.00 
Winterfat Ceratouies /anatQ $ 26.00 
Green Mormon Tea Epkdra viridis $ 12.50 
Low Rabbitbnllllt ChrysotlramnrlS VISCrdijlorus $ 44.00 
Big White Rabbitbrush ChrysotJuzmnll3 lJQII.Je03ll$ var. $ 44.00 
Snowberry Symphoricarpus Qreophilus $ 39.00 
True Mountain Mahogany Cercocarpus monttrnu8 $ 38.00 
Trees Bod Shrub (tubes) 
Douglas Fir P,eruiotsuga merr;;iesii $ 1.59 
Serviceberry AmelanchlBr Alin/olia $ 1.59 
Fourwing Saltbush Amp/ex canucens $ 1.59 
Green Mormon Tea Ephedra viridis $ 1.59 
Big White Rabbitbrush Chrysothamnus nouseosus var. $ 1.59 
Colorado Blue Spruce Picea pu1fgem $ 1.59 

C:\Dennls\My Documents\CTW\CTW Midterm Review\CTW Bond\Seed list.xlsx 
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PacifiCorp – Interwest Mining Company 
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Appendix I 

 
TMA Access Portals – Cottonwood Canyon (TMA001 

Permanent Mine Discharge) 
 

Letter from Emery County 

 

Cottonwood/Wilberg Mine Reclamation Plan 





EM 
Road Department 

COUNTY 

PacifiCorp 
15 North Main Street 
P. O. Box 310 
Huntington, Utah 84528 
Dennis Oakley 
Senior Mine Engineer 

Mr. Oakley, 

February 4,201 5 

PacifiCorp has a water discharge line draining from the Cottonwood Mine/Trail Mt. 
access portal. Currently this line is buried under the bar ditch and draining into a drop box and 
culvert structure crossing county road #506. Emery County Road Department wishes to leave 
this in place as is to better facilitate maintenance. Leaving the line underground will keep ice 
from building up in the winter. Emery County will maintain this line as our own from now on. 

Sincerely, ~ 

IJ,~/~~ ·~ 
Wayde S. Nielsen 
Emery County Road Supervisor 

).0. Box 889 300 West SR29 Castle Dale, Utah 84513 Telephone (435) 381-3510 FAX (435) 381-5239 
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