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1.0 Introduction 
On April 17, 2015, the U.S. Environmental Protection Agency (EPA) published regulations under 
Subtitle D of the Resource Conservation and Recovery Act (RCRA) meant to control the safe 
disposal of coal combustion residuals (CCR) generated by coal fired electric utilities. The rule 
defines a set of requirements for the disposal and handling of CCRs within CCR units (defined as 
either landfills or surface impoundments). The requirements include preparation of a Run-on and 
Run-off Control System Plan for all existing and new CCR landfills.   

This Run-on and Run-off Control System Plan was prepared for the CCR landfill at the Pawnee 
Station operated by Public Service Company of Colorado (PSCo), an Xcel Energy Company. It 
was prepared in accordance with the requirements of 40 Code of Federal Regulations (CFR) 
257.81. The regulation requires that an initial Run-on and Run-off Control System Plan be 
prepared no later than October 17, 2016.   

1.1 Facility Description 
The Pawnee Station landfill is located at the Pawnee Station Power Plant at 14940 Morgan 
County Road 24, Brush, Colorado, approximately one-half mile southwest of the main power 
plant building. Pawnee Station is approximately four miles southwest of Brush, Colorado.  

Figure 1 provides a Site Location Map. 

The landfill began operating in 1981 and has been in use ever since. The footprint of the landfill 
was excavated for borrow soils for the original construction of the power plant, such that the base 
elevation is below the surrounding grade. The total area of the original excavation is 
approximately 48 acres. The northern portion is the CCR landfill, which includes an evaporation 
pond and an earthen dike separating the CCR landfill from the southern portion of the excavated 
footprint. The southern portion was historically used for disposal of lime sludge generated from 
the treatment of raw water for use in the plant. Approximately 150,000 tons of fly ash and 20,000 
tons of bottom ash are generated annually and disposed at the landfill.  

An evaporation pond is located on the southern end of the CCR landfill. The pond is lined with a 
geosynthetic clay liner. Stormwater falling on the CCR landfill flows to the evaporation pond. 
Stormwater falling on the southern lime sludge landfill is directed north to the earthen dike. The 
dike is designed as a porous dike and is intended to pass water from the lime sludge landfill to 
the evaporation pond.   

1.2 Regulatory Requirements 
40 CFR 257.81 requires that an owner or operator of an existing or new CCR landfill, or any 
lateral expansion of a CCR landfill, design, construct, operate, and maintain:  

1) a run-on control system to prevent flow onto the active portion of the CCR unit during the 
peak discharge from a 24-hour, 25-year storm;  

2) a run-off control system from the active portion of the CCR unit to collect and control at 
least the water volume resulting from a 24-hour, 25-year storm; and 

3) a run-off control system designed to handle run-off so that it does not cause a discharge 
of pollutants to waters of the United States that is in violation of the requirements of the 
National Pollutant Discharge Elimination System (NPDES) under Section 402 of the 
Clean Water Act. 
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Figure 1. Pawnee Power Station Facility Location Map 
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2.0 Run-on / Run-off Controls for CCR Landfill 
A hydrologic and hydraulic analysis was completed for the active portion of the CCR landfill unit 
in accordance with 40 CFR 257.81. Per §257.53 the active portion means “that part of the CCR 
unit that has received or is receiving CCR or non-CCR waste and that has not completed closure 
in accordance with §257.102.”  

The evaluation included preparation of a surface water run-off model using Hydrologic 
Engineering Center Hydrologic Modeling System (HEC- HMS) developed by the United States 
Army Corps of Engineers. This modeling system was used to determine whether existing run-on 
and run-off control systems meet the required criteria for controlling run-on and run-off from the 
24-hour, 25-year storm event. The evaluation was completed using the best available information 
at the time and was based on a photometric topographical survey from December 12, 2014 with 
portions updated August 13, 2015. 

2.1 Description of CCR Landfill and Drainage Area 
Based on the survey data, the landfill active area is approximately 16.36 acres. The evaporation 
pond is approximately 3.3 acres in size. The porous dike separating the CCR landfill from the 
lime sludge landfill is approximately 1.7 acres. The active landfill area and delineated drainage 
basin is shown on Figure 2. 

2.2 Description of Existing Run-on / Run-off Controls 
2.2.1 Run-on Controls 
The CCR landfill is bounded on the east and west sides by a perimeter berm, natural topography 
on the northern end and the earthen dike on the southern end to limit stormwater run-on/run-off 
to the landfill.   

2.2.2 Run-off Controls 
An evaporation pond is located on the southern end of the CCR landfill. The landfill is graded to 
direct stormwater to the evaporation pond.  

2.3 Surface Water Run-off Model 
A surface water run-off model was prepared using HEC–HMS version 4.2, which utilizes 
parameters developed following the Soil Conservation Service (SCS) Technical Release 55 (TR-
55) for computing curve numbers and times of concentration in order to generate runoff 
hydrographs. The model is included as Appendix A. A detailed discussion of the information 
input into the model is provided below. 

2.3.1 Rainfall Data 
Rainfall data was taken from the National Oceanic and Atmospheric Administration (NOAA) 
Precipitation Frequency Data Server. Rainfall data input into the model included the 2-year and 
25-year, 24 hour storm events. The 24-hour precipitation amounts are summarized in Table 1, 
and the information from the NOAA Precipitation Frequency Data Server is included as 
Appendix B. 

Table 1. Rainfall Data 
24 Hour Rainfall Event Precipitation (inches) 
2- year 1.85 
25-year 3.34 
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Figure 2. Stormwater Drainage Map 
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The Frequency Storm rainfall distribution method was utilized within the HEC-HMS model. 
Precipitation depths for the 5-minute, 15-minutes, 1-hour, 2-hour, 3-hour, 6-hour, and 12-hour 
frequencies were input into the model along with the 24-hour amounts used to develop the 
hydrograph. 

2.3.2 Weighted Curve Number 
The weighted curve number (CN) is determined according to a hydrologic soil group (HSG) and 
ground cover for a delineated drainage basin. The active portion of the landfill was delineated 
into two drainage basins (refer to Figure 2). To compute the weighted CN, the Soil Conservation 
District Web Soil Survey map was consulted to identify the hydrologic soil groups for the native 
soils where ash was not present.  According to the web soil map, the native soils consist of 
Valent sand, 3 to 9 percent slopes (VcD). This soil type is in HSG A. A soil report for the native 
soils is included in Appendix C. 

A summary of the breakdown used to calculate the weighted CN is provided in Table 2 and 
Table 3. 

 Table 2. Summary of North Area Breakdown 

Cover Type HSG Area (Acres) Curve Number 
Fallow, Bare Soil A 10.62 77 
Open Water A 1.35 98 
Pasture, <50% Cover A 4.39 68 
Weighted CN   76 
 

Table 3. Summary of South Area Breakdown 
Cover Type HSG Area (Acres) Curve Number 
Fallow, Bare Soil A 14.53 77 
Open Water A 6.04 98 
Pasture, <50% Cover A 10.57 68 
Weighted CN   78 
 

2.3.3 Time of Concentration 
The time of concentration is defined as the time required for runoff to travel from the most 
hydrologically distant point of a sub-catchment to the point of collection. It is determined by 
summing the travel time for consecutive flow segments along the sub-catchment’s hydraulic 
path. The path for the time of concentration used to compute surface water runoff from the active 
landfill area is shown on Figure 2. 

2.3.4 Evaporation Pond 
The evaporation pond was modeled as a detention basin with no outlet. The volume lost due to 
evaporation during the modeled storm event was assumed to be negligible. An elevation-area 
relationship was developed for the pond using 1-foot contours generated from a photometric 
topographical survey from December 12, 2014 with portions updated August 13, 2015. The initial 
pond elevation was assumed to be 4,315.3 based on 2015 NAIP aerial imagery for Morgan 
County, Colorado.  
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2.4 Evaluation of Existing Run-on / Run-off Controls 
To comply with 40 Part 257.81, the existing contact pond must be sufficient size to collect and 
control runoff resulting from the 25 year, 24-hour storm event. The model was run to evaluate 
whether the evaporation pond was sufficient size to contain the design storm event.   

Based on the model results, the existing evaporation pond is sufficiently sized to prevent 
discharge of surface water run-off from the landfill during the 25 year, 24-hour storm event.  
Based on the model and calculations performed, a total volume of approximately 71,260 ft3 of 
stormwater will be generated from the CCR landfill. This will raise the level of the evaporation 
pond approximately 1.3 feet.  A total volume of approximately 162,780 ft3 of stormwater will be 
generated from the lime sludge landfill. To model the worst case scenario, it was assumed that 
storm water from the lime sludge landfill would transfer instantaneously through the porous dike 
to the evaporation pond. This inflow would increase the water level in the evaporation pond an 
additional 2.7 feet.     

On the date of the survey, the elevation of the water in the evaporation pond was 4315.3 feet.  
Modeling the worst case scenario, a 25 year, 24-hour storm event will raise the elevation of the 
pond approximately 4.0 feet to an elevation of 4319.3 feet. The elevation of the porous dike is 
approximately 4329.8 feet, and the low point elevation along the eastern berm is approximately 
4324.0 feet and occurs at the far northeast corner. Based on the model, there is sufficient 
freeboard to contain the desired storm event.  

2.5 Improvements to Existing Run-on / Run-off Controls 
Based on the available information and the model results, the existing run-on and run-off controls 
in place for the active portion of the Pawnee CCR landfill meet the requirements of 40 CFR Part 
257.81. There are no improvements proposed for the existing run-on and run-off control systems 
for the active portion of the CCR landfill. 
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3.0 Professional Engineer Certification 
Pawnee Station CCR Unit 2016 Initial Run-on and Run-off Controls for CCR Landfills 
Compliance with the Federal Coal Combustion Residuals Rule 

The undersigned Registered Professional Engineer is familiar with the requirements of Part 257 
of Title 40 of the Code of Federal Regulations (40 CFR Part 257) and has visited and examined 
the facility, or has supervised examination of the facility by appropriately qualified personnel. The 
undersigned Registered Professional Engineer attests that this Run-on and Run-off Controls 
System Plan has been prepared in accordance with good engineering practice, including 
consideration of applicable industry standards and the requirements of 40 CFR Part 257. 

This Plan is valid only to the extent that the facility owner or operator maintains existing run-on 
and run-off controls described in this Plan to prevent flow onto the active portion and prevent 
surface discharges of CCR in solution or suspension. 

SIGNATURE: 

 

Christopher M. Koehler, PE Colorado PE 0051359 

DATE: October 14, 2016 
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Job No. Calc No. 00001

SCS UNIT HYDROGRAPH METHOD - HYDROLOGIC SUMMARY

Project Computed JF

System Date 9/14/2016

Component Reviewed RV

Task Date 9/15/2016

EXISTING CONDITIONS

DRAINAGE TOTAL TOTAL WEIGHTED TIME LAG Q Q Q

AREA AREA AREA CURVE OF CONC. TIME 2 YR 25 YR 100 YR

ID (AC) (SQ MI) NUMBER (MIN) (MIN) (CFS) (CFS) (CFS)

DA-North Evaporation Pond North of Dike 16 0.02556 76 13.6 8.2 7 35 63

DA-South Evaporation Pond South of Dike 31 0.04866 78 20.1 12.1 13 61 105

Notes:

1. SCS Unit Hydrograph Method used for runoff calculations with HEC-HMS v. 4.2.

2. Land use data was developed by HDR using NAIP 2015 Aerial Imagery for Morgan County, CO.

3. Soils data (Sept. 2015) downloaded from NRCS Web Soil Survey.

4. Time of concentration computed following the NRCS TR-55 Method for sheet, shallow concentrated, & channel flow.

5. Rainfall data per NOAA Atlas 14, Volume 8, Version 2 for Fort Morgan, CO (Station ID: 05-3038).

REMARKSJUNCTION POINT

10025968

Xcel Energy Pawnee Power Station - Morgan County, CO

Hydrologic Analysis - HEC-HMS

Computations

Hydrologic Summary Table



Job No. 10025968 Calc No. 00001

CURVE NUMBER CALCULATIONS - EXISTING CONDITIONS

Project Computed JF

System Date 9/14/2016

Component Reviewed RV

Task Date 9/15/2016

Existing Conditions

Area ID Land Use Classification
Area               

(acres)
Percent Area Soil Group

Condition II 

Curve 

Number

CN* Percent 

Area

Fallow, Bare Soil 10.62 65% A 77 50.0

Open Water 1.35 8% A 98 8.1

Pasture, <50% Cover 4.39 27% A 68 18.2

Total:    16.36 Weighted CN = 76

Fallow, Bare Soil 14.53 47% A 77 35.9

Open Water 6.04 19% A 98 19.0

Pasture, <50% Cover 10.57 34% A 68 23.1

Total:    31.14 Weighted CN = 78

Note: Soils data was taken from USDA-NRCS Web Soil Survey; the data is dated Sept. 2015

         Land use data was developed by HDR using NAIP 2015 Aerial Imagery for Morgan County, CO 

         Curve Number data developed from USDA-NRCS TR-55 (1986) - Table 2-2

DA-South

Xcel Energy Pawnee Power Station

Hydrologic Analysis - HEC-HMS

Computations

Curve Number Summary Table

DA-North



Job No. Calc No. 00001

TIME OF CONCENTRATION CALCULATIONS SUMMARY

Project Computed JF

System Date 9/14/2016

Component Reviewed RV

Task Date 9/15/2016

P2= 1.85

Lsh (ft) Ssh (ft/ft) Tsh (min) Surface Lsc (ft) Ssc (ft/ft) Tsc (min)
V (fps ) L Tch (min)

DA-North Fallow 0.05 100 0.210 5.0 Unpaved 1010 0.0149 8.6 #DIV/0! 0 0.0 13.6 8.2

DA-South Short grass prairie 0.15 100 0.020 12.9 Unpaved 1400 0.0400 7.2 #DIV/0! 0 0.0 20.1 12.1

10025968

Xcel Energy Pawnee Power Station - Morgan County, CO

Hydrologic Analysis - HEC-HMS

Computations

Time of Concentration Calculations

Channelized

TIME OF CONCENTRATION (Tc) CALCULATIONS

Tlag 

(min) Notes / Assumptions

Total Tc 

(min)*

Drainage 

Area ID n0l

Overland/Sheet Flow Shallow Concentrated



MORGAN COUNTY RAINFALL DATA

Depth-Duration-Frequency Relationship

County: Morgan

Source:  NOAA Online

 Precip Data: NOAA Atlas 14, Volume 8, Version 2

2-yr 25-yr 100-yr

Prob 50 percent 4 percent 1 percent

Int Duration 5 min 5 min 5 min

Storm dur 1 day 1 day 1 day

Int Position 50% 50% 50%

Storm Area

Depths inches inches inches

5 min 0.326 0.673 0.933

15 min 0.582 1.20 1.67

1 hr 0.964 2.01 2.80

2 hr 1.14 2.40 3.35

3 hr 1.23 2.58 3.61

6 hr 1.40 2.89 3.96

12 hr 1.61 3.14 4.20

1 day 1.85 3.34 4.42

HEC-HMS INPUT



Page 1

Xcel Energy: Pawnee Power Station
Morgan County, Colorado

HEC-HMS 4.2 Output

Evaporation Pond (DA-North): 
24-hour, 100-year storm event
NOAA Atlas 14 precipitation frequencies

Pond-North Elev-Area Relationship

*Assume initial pond elevation at 4317.0

62.5
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Xcel Energy: Pawnee Power Station
Morgan County, Colorado

HEC-HMS 4.2 Output

Evaporation Pond (DA-North): 
24-hour, 25-year storm event
NOAA Atlas 14 precipitation frequencies

Pond-North Elev-Area Relationship

*Assume initial pond elevation at 4317.0

35.2
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Xcel Energy: Pawnee Power Station
Morgan County, Colorado

HEC-HMS 4.2 Output

Lime Slurry Pond (DA-South): 
24-hour, 100-year storm event
NOAA Atlas 14 precipitation frequencies

Pond-South Elev-Area Relationship

*Assume initial pond elevation at 4318.0

105.2
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Xcel Energy: Pawnee Power Station
Morgan County, Colorado

HEC-HMS 4.2 Output

Lime Slurry Pond (DA-South): 
24-hour, 25-year storm event
NOAA Atlas 14 precipitation frequencies

Pond-South Elev-Area Relationship

*Assume initial pond elevation at 4318.0

60.9
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APPENDIX B – NOAA RAINFALL DATA 
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APPENDIX C – SOIL CONSERVATION DISTRICT SOIL REPORT 
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