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1.0) Final Cover Modification 
 

The purpose of this document is to describe the proposed changes with respect to the final cover 

for the Saguache County Landfill.  The document is prepared by Davis Engineering Service, Inc. 

(DES) on behalf of the Saguache County Commissioners. 

 

The County requests that the fourth modification in the “Approval with Modification: 

Engineering Design and Operation Plan (November 2014 Revision)” letter prepared by the 

CDPH&E on November 24, 2014 be omittedrevised.  This modification was implemented 

because the final cover slopes were shallow.  With the proposed final cover changes there will 

not be any slopes under 5%, with the exception of the easterly end of the planned waste cells.  

The final cover cannot go any higher than existing ground level in this area due to the overhead 

power transmission lines.  The slope in this area will be consistent with the existing ground 

surface as shown on in Attachment 1.  The County requests once this EDOP Modification is 

approved that the frequency be changed to annual rather than quarterly for the inspection and 

maintenance requirement on the final cover.     

1.1) Final Cover Design Modifications 
 

The purposed changes in the final cover design and background explaining why the County 

is proposing changes are describes below.  The finished grade for the final cover will be 

increased such that all majority of the final cover slopes on the landfill cap will meet the 

minimum slope requirement of 5% (20:1) as described in Section 3.5.2 of the solid waste 

regulations (6 CCR 1007-2, Part 1 Regulations Pertaining to Solid Waste Sites and 

Facilities).  The proposed final cover grade changes are reflected in the attached design plans 

listed as Attachment #1. 

 

When the new Engineering Design and Operation Plan (EDOP) was approved in November 

2014 the final cover design included slopes less than 5%.  A discussion took place between 

the County and the Colorado Department Public Health & Environment (CDPH&E) before 

the EDOP was approved.  It was decided that the EDOP would be approved with the final 

cover slopes less than 5%, but the County expressed interest in possible changes in the future 

which would result in final cover grades that would meet the regulation requirements of a 

minimum slope of 5%.  As stated above the easterly portion of the landfill cannot go any 

higher than existing ground surface due to overhead power transmission lines, so the slope 

will match the existing ground surface in this area.  

 

The final cover grades are being increased so runoff created by precipitation and snow melt 

is drained from the capped cells in the landfill.  This should assure there is no water ponding 
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or subsidence leading to potential for water ponding.  In addition, vegetation will be easier to 

establish and maintain on the cap resulting in minimal erosion.  The final cover grade at each 

edge of the cell will be 25% for 10 vertical feet (40 horizontal feet) and then the final cover 

grade will decrease to 5%.  The total height of the final cover above the existing ground 

elevation will be ±30 feet, with the exception of easterly end of the landfill.  This area cannot 

be raised higher than existing ground surface because of the overhead power transmission 

lines that run across the landfill property. 

 

The final cover elevation will be changed from the approved elevation of ±7,530 feet above 

mean sea level (ft-amsl) to 7,747.20 ft-amsl.  The waste elevation is then limited to 7,744.20 

since the final cover plan requires three feet of cover.                 

1.2) Fill Operation Modifications 
 

The County plans to add supplemental fill containing both waste and cap to obtain the 

required slope over areas that have already been capped to increase the volume of the 

landfill.  This will allow the County to increase the volume of the landfill without changing 

the layout of the cells or deepening the cells.   

 

The County plans to remove some of the cap material that has been placed on the closed cells 

but will not expose the waste in the closed cells.  The final cover on the closed cells is 3 feet 

deep (field verified).  The County will only remove ±2 feet of the soil cap and add 

supplemental fill containing both waste and cap to obtain the required slope.  The final cover 

will be installed per Section 5.3 of the approved EDOP.      

1.3) Certificate of Designation Explanation   
 

The Certificate of Designation (CD) states “THAT the construction, operation and closure be 

done in accordance with the plan approved by the CDPH&E, and”.  The County has taken 

the position that the first and only CD was intended to authorize any landfill configuration, 

including height, provided it is approved by the CDPH&E.  Therefore it is the Counties 

opinion that a CD modification is not required.  A copy of the Certificate of Designation has 

been included at Attachment 2 at the end of this document. 

1.4) Erosion Control  
 

The “Revised Universal Soil Loss Equation” was used to predict the soil erosion by water on 

the proposed final cover slope changes.  When the final cover is increased to 5% the greatest 

predicted erosion calculated is 2.111.76 tons/acre/year.  The generally acceptable amount of 

erosion in the industry is 25.0 tons/acre/year.  These calculations are detailed in Attachment 3 

at the end of this document.  Therefore no additional berms or terracing is required.  
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After a major storm event and periodically throughout the year landfill personnel shall check 

the final slopes to make sure excessive erosion has not occurred.  If any areas of the final 

cover have been damaged, then landfill personnel are responsible for repairing the final 

cover.   

 

Another important part of the final cover is maintaining vegetation on the surface of the cells 

once they have been capped.  The steeper slopes may require some type of vegetation netting 

which holds the vegetative seed in place on the slope.  It is important for County 

management to understand that a soil enhancement and/or imported top soil will be needed to 

ensure growth of adequate vegetation on the cap.  



Attachment 1  

Construction Drawings for Final Cover Redesign 
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Revised Universal Soil Loss Equation (RUSLE) Erosion Calculation 

for Saguache County Landfill 

 

The erosion was evaluated using the Revised Universal Soil Loss Equation (RUSLE), (USDA 

1997).  The cross sections evaluated are shown in the Final Cover Construction Drawing 

(Attachment 1).   

 

Calculations: 

 

A = R*K*LS*C*P 

 

A = Average annual soil loss (tons/acre/year) 

R = Rainfall erosion index 

K = Soil erodibility Factor 

LS = Slope length and steepness factor 

C = Vegetative cover factor 

P = Erosion control practice factor 

 

Assumptions: 

� R was taken from Figure 1 below, Isoerodent Map of Western United States 

(Renard, et al 1997).  R was interpolated to be 10 ft*tonf*in/acre*hr*yr. 

� K was obtained through Web Soil Survey, a K value of 0.20 

tons*acre*hr/hundreds*acre*ft*tonsf*in (Web Soil Survey) was selected.  See 

Figure 2 below. 

� LS was estimated using Table 4.3 of Figure 3 below (Renard, et al 1997).  Values 

were interpolated from table to get LS values for exact slopes. 

� C was estimated using the anticipated final vegetation cover of 40% of the ground 

with no appreciable canopy, based on Figure 4 below (Haan, et al 1994).  C was 

assumed to be 0.15. 

� P value of 1.0 was selected to represent no maintenance.      

 

References: 

K.G. Renard, 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). (Agricultural Handbook Number 703) 

 Washington, DC: U.S. Government Printing Office 

Haan C.T., B.J. Barfield, and J.C. Hayes. 1994.  Design hydrology and sedimentology for small 

catchments. 

 San Diego CA: Academic Press Inc. 

Natural Resources Conservation Service – Web Soil Survey 
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 http://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm  

 

Results: 

 

The results of the RUSLE calculations are detailed in the table below.  The highest predicted 

erosion is 1.76 tons/acre/yr.  This is lower than the allowable erosion of 2.0 tons/acre/yr so no 

additional berms or terracing is required.  

 

Table 1 – Results from RUSLE Calculations 

 

General Area 

Slope 

Section 

R 
(ft*tonsf*in

/acre*hr*ye

ar) 

K (ton*ac-

hr/hundreds 

ac-ft*tonf*in) 

Slope 

(%) Length 

LS (Per 

Section) C P 

A 
(ton/ac/

yr) 

West-East 

Section: 

Westerly Slope 

Section 1 10 0.2 25 40 2.226 0.15 1 0.67 

Section 2 10 0.2 5 208 1.045 0.15 1 0.31 

Totals 3.271     0.98 

West-East 

Section: 

Easterly Slope 

Section 1 10 0.2 5 421.2 1.552 0.15 1 0.47 

Section 2 10 0.2 25 55.9 2.906 0.15 1 0.87 

Section 3 10 0.2 0.2 388.7 0.060 0.15 1 0.02 

Totals 4.518     1.36 

North-South 

Section: 

Northerly 

Slope 

Section 1 10 0.2 25 40 2.226 0.15 1 0.67 

Section 2 10 0.2 5 276.1 1.223 0.15 1 0.37 

Totals 3.449     1.03 

North-South 

Section: 

Southerly 

Slope 

Section 1 10 0.2 5 383.9 3.644 0.15 1 1.09 

Section 2 10 0.2 25 40 2.226 0.15 1 0.67 

Totals 5.870     1.76 
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Figure 1 – Isoerodent Map of Western United States (Units are hundreds 

ft*tonf*in/(ac*h*yr)) 
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Figure 2 – Table 8.4 K Values Estimated based on Textural Information (Web Soil Survey) 
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Figure 3 – Table 4.3 Values for topographic factor, LS, for high ratio of rill to interrill 

erosion (Renard, et al 1997) 

 
 

 



Page 7 of 7 

 

Figure 4 – C Factors for Permanent Pasture, Rangeland, Idle Land, and Grazed 

Woodlands (Haan, et al 1994) 

 
  

 


