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DETERMINATION OF BOND AMOUNT - Backfill and Grading
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Backfilling and Grading

General site grading:  High walls, Refuse Cleanup and Drainage needs

D-10  Dozer 200,000   Cubic Yards 1,800 cy/hr 111 278.00$      30,889$        

Disturbed area covered with refuse (4' borrow) 87.81       Acres

C-631 E Scraper 566,667   Cubic Yards 375 cy/hr 1511 224.00$      338,489$      

D-10  Dozer (one dozer to assist loading four scrapers) 378 278.00$      105,022$      

Disturbed area w/ 2' existing cover over refuse (2' additional borrow) 13.73       Acres

C-631 E Scraper 44,302     Cubic Yards 375 cy/hr 118 224.00$      26,463$        

D-10 Dozer (one dozer to assist loading four scrapers) 30 278.00$      8,211$          

D-10 Dozer (spreading on hillside) 44,302     Cubic Yards 375 cy/hr 118 278.00$      32,843$        

Disturbed area contaminated by refuse (1.5 ' borrow) 39.12 Acres

C-631 E Scraper 94,670     Cubic Yards 375 cy/hr 252 224.00$      56,550$        

D-10 Dozer (one dozer to assist loading four scrapers) 63 278.00$      17,546$        

D-10 Dozer (minor spreading in some hillside areas - 25%) 23,668     Cubic Yards 700 cy/hr 34 278.00$      9,399$          

Distribution of salvaged topsoil 4.8           Acres

D-10 Dozer 4,183       Cubic Yards 375 cy/hr 11 278.00$      3,101$          

Scarification (average 18" depth) 186.86     Acres

D-10 Dozer with multishank ripper 452,201   Cubic Yards 3,000 cy/hr 151 278.00$      41,904$        

Construction Management

Water Truck 3.5           Months 87 hr/mo 305 95.00$        28,928$        

Foreman and 4x4 pickup 3.5           Months 174 hr/mo 609 51.00$        31,059$        

Total  Construction Management 59,987$        

Total Backfill, Grading and support 730,403$      

SCA bond 2-1-16.xlsx    Backfill and Grading 2/1/2016



DETERMINATION OF BOND AMOUNT - Summary
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Total Crusher Demolition Culvert Removal & Riprap 141,699$               

Total Backfill, Grading and support 730,403$               

Total Revegetation and Erosion Control 273,340$               

Total  (Direct Costs) 1,145,442$            

Mobilization and Demobilization 10% 114,544$               

Contingency 5% 57,272$                 

Engineering Redesign 2.5% 28,636$                 

Main Office Expense 6.8% 77,890$                 

Project Management Fee 2.5% 28,636$                 

Total  (Indirect Costs) 26.8% 306,979$               

Total (Direct and Indirect Costs  -  2015 dollars) 1,452,421$            

Escalation 5 years to Mid Term 2020 5 1.20% 89,262$                 

Total Reclamation Costs (Escalated) 1,541,683$            

Bond Amount Required (Rounded to the nearest $1,000) 1,542,000$            

SCA bond 2-1-16.xlsx    Summary 2/1/2016
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APPENDIX 5-7 

ROAD DESCRIPTIONS 
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ROAD DESCRIPTIONS 

 

 

TRANSPORTATION FACILITIES 

 

The roads within the SCA Permit Area are used for a variety of purposes.  These include hauling 

of refuse material, general access around the site, and various non-mining uses. 

 

Presently, there are various roads within the permit area which connect to roads outside the 

permit area and provide a continuity of those outside uses.  The discussion in this appendix 

related to roads within the permit area pertains only to mine uses within the permit.  No 

additional information is included related to outside uses. 

 

The following section includes descriptions of the transportation facilities within the SCA Permit 

Area, including the general location and most common uses of each road.  All of the roads have a 

letter name (A, B, C, etc.) and a traditional name acquired throughout the past decades of 

operation.  Road names match the designations shown on Plate 5-2.   

 

A. Tonka Road is located in the north east portion of the permit area and provides access 

to/from properties east of the SCA Permit Area 

B. Upper Old Coarse Refuse Road is located in the south east portion of the permit area and 

provides access for inspection and monitoring 

E. Lower Haul Road is located in the central portion of the permit area and runs generally 

along the northerly edge of the Coarse Refuse Pile.  This road provides access for haul trucks 

to the refuse pile. 

F. Railroad Access Road is located in the northeast portion of the permit area and provides 

access to this portion of the permit area  

G. Excess Spoil Disposal Area #2 Road is located in the northeast portion of the permit area 

between theand provides access to the Excess Spoil Disposal Area #2 and the coke ovens.  

This road provides access to the reclaimed disposal area and drainage features in the area for 

inspection and monitoring. 

I. Clear Water Pond Access Road is located in the northeast portion of the permit area near 

the Excess Spoil Disposal Area #2 (former Clear Water Pond was in this area).  This road 

provides access around the reclaimed disposal area. 

J. New Haul Access Road is located in the north central portion of the permit area and is 

heavily used for the haul trucks to deliver refuse to the processing area. 

K.  Borrow Area Pond South Access Road is located in the southeast portion of the permit 

area and provides access to/from properties to the south and east of the SCA Permit Area. 

L. East Slurry Cell South Access Road is located in the southeast portion of the permit area 

and provides access to / along the top of the south bank of the former East Slurry Cell. It is 

on the Coarse Refuse Pile and may be removed at some point as part of the refuse excavation 

process.   

M. Coarse Refuse Seep Access Road is located in the west portion of the permit area.  It 

provides access for inspection and monitoring. 
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N. Coarse Refuse Toe Pond Access Road is located in the west portion of the permit area. It 

provides access for inspection and monitoring. 

P. Rail Cut Pond West Access Road is located in the south west portion of the permit area. 

It provides access for inspection and monitoring. 

Q. Old Coarse Refuse Road Sediment Pond Access Road is located in the south east portion 

of the permit area. It provides access for inspection and monitoring. 

R. Lower Old Coarse Refuse Road is located in the west portion of the permit area. It 

provides access for inspection and monitoring. 

S.  West Pasture Access Road is located in the north central portion of the permit area and 

provides access to / from adjacent facilities north of the permit area.  This road is used 

regularly for trucks crossing through the permit area to reach facilities on the other side of the 

permit area. 

T. Refuse Pile Access Road is located in the central portion of the permit area crossing the 

Refuse Pile.  This road is used regularly for trucks crossing through the permit area to reach 

facilities on either side of the permit area. It is also used for haul trucks accessing the refuse 

pile. 

 

Plate 5-2 provides a description of the physical properties of each road.  Please refer to Plate 5-2 

for the following information pertaining to each individual road:  Name, Type of Use, Road Plan 

& Profile drawing reference, Maximum Grade, Average Width, and Approximate Length. 

 

STRUCTURAL STABILITY OF EMBANKMENTS 

 

The structural stability of roads within the SCA Permit Area is largely determined by the 

stability of the roadside embankments.  This section provides calculations to determine the 

stability of these embankments and their factor of safety.  Calculations are based on methods 

presented in Hoek and Bray’s Rock Slope Engineering. 

 

Most of the roads within the permit area fall within a common ranges of characteristics and 

embankment slopes. For simplification, these stability calculations will focus on the worst case 

scenario within the range and group all roads within the range together. 

 

Soils 

 

Information concerning soil types is included in the permit in Appendix 2-9 (the ACZ Soil 

Borrow Material Report); the SCS Soils Survey of Carbon Area; and Plate 2-1 (Soil 

Identification Map).  The soils in the area are a Strych soil type ranging from very stony loam to 

a Gerst-Strych-Badland complex.  These soil units are described in detail in the SCS Soil Survey 

for the Carbon Area.  The soil type for each area was used to determine the cohesion strength, 

friction angle, and the density of the material.  It should be recognized that values for cohesion 

strength were estimated based on existing information for the soil type in the designated area.  In 

areas where the soil type was not apparent, a mixture of Strych dry stony loam and Gerst-Strych-

Badland soil was assumed and an average value for the quantities listed below was employed for 

the purposes of determining structural stability.   
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Assumptions and Method 

 

The “Circular Failure Method” from Rock Slope Engineering was used to determine the factor of 

safety for the road embankments.  Using this method, the following assumptions were made: 

 

• Soil type ranges from SM-SC to GM-GC 

• Friction Angle FFFF ranges from 31
o
 for SM-SC to > 31

o
 and >34

o
 for GM and GC soils.   

• Density gggg    values range between 90 to 100 pcf.   

• Groundwater conditions are generally fully drained, but to be conservative, we will use 

Chart 2 representing a surface water source at a distance of 8 x the slope height. 

• The soil is may not be compacted.  Values for cohesion strength were estimated based on 

upper and lower limits for each soil type.  Generally cohesion strength is between 450 

and 600 lb/sqft for soils and estimated at 300 lb/sqft for refuse. 

 

Most of the roads and embankments in the permit area are such that they have very minor slopes.  

For simplicity in calculations, we have grouped all roads at or less than the following 

characteristics into a single classification.   

 

 Typical Characteristics: 

 Embankment Height  H = 30 feet 

 Embankment Slope 2H:1V = Q = 26.5
o
 

 Friction Angle  FFFF = 31
o
 

 Density gggg    = 100 pcf 

 Groundwater Chart 2 at 8x slope distance or more away 

 Cohesion strength c = 450 lb/sqft 

  

 For these typical roads, the calculation values indicate the following: 

   c  =       450  =0.26 

  (gggg H Tan    FFFF)   100x30xTan31  

 

 Chart 2 indicates for s 26.5
o
 slope that the (Tan    FFFF    / F) value =0.27  

 This gives a Factor of Safety F = 2.2 

 

Roads with smaller or gentler embankment slopes have a higher factor of safety. 

 

Other roads with steeper or higher embankments are calculated separately below. 

 

 Road K – Height H = 50 ft, SlopeQ = 45
o
, Cohesion c=450, Factor of Safety = 1.3 

 Road F – Height H = 16 ft, SlopeQ = 33
o
, Cohesion c=300, Factor of Safety = 2.2 

Road L – Height H = 40 ft, SlopeQ = 38
o
, Cohesion c=300, Factor of Safety = 1.4 

 

Road embankments within the permit area appear to have an adequate Factor of Safety against 

circular failure. 
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