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List of Acronyms 

CCR  coal combustion residuals 

CDPHE  Colorado Department of Public Health and Environment 

CFR  Code of Federal Regulations 

cm/sec  centimeters per second 

CQA  Construction Quality Assurance 

CQAP  Construction Quality Assurance Plan 

CSR  Clear Spring Ranch 

CSU  Colorado Springs Utilities 

CYs  cubic yards 

EDOP  Engineering Design and Operations Plan 

GP1 Monofill  Gravel Pit #1 Water Treatment Plant Residuals Monofill 

HDPE  high-density polyethylene 

H:V  horizontal to vertical 

QA/QC  quality assurance/quality control 

RCRA  Resource Conservation and Recovery Act 

SWDA   Grit Solid Waste Disposal Area  

USDA  United States Department of Agriculture 

USEPA  United States Environmental Protection Agency 

Utilities  Colorado Springs Utilities 
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1.4 Purpose 

The purpose of this Closure Plan is as follows. 

1. Account for the change in expected CCR volume due to the shutdown of the Martin Drake 
Power Plant (2021) and the expected closure of the Ray Nixon Power Plant (~2029) by 
incorporating the details of the Final 30% CCR Landfill Redesign Package (Attachment A).  

2. Describe the steps necessary to close the CCR Landfill at any point during the active life of the 
CCR Landfill consistent with recognized and generally accepted good engineering practices. 

3. Provide a narrative description of how the CCR Landfill will be closed in accordance with 40 
CFR 257.102. 

4. Describe the final cover system and the methods and procedures to be used to install the final 
cover. 

5. Provide a schedule for completing all activities necessary to satisfy the closure criteria in 40 CFR 
257.102. 
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Utilities maintains a Coal Combustion Residuals Fugitive Dust Control Plan (CSU, 2023) to aid in 
ensuring that operations at the CCR Landfill are performed in accordance with the applicable air quality 
provisions of the CCR Rule, specifically those within 40 CFR Part 257.80 (a) through (d). 

The working pad is the area on the landfill on which the trucks delivering ash to the working face travel 
and maneuver to dump their loads as the landfill is built up to its final waste grade. The working pad on 
the east portion of the landfill is typically covered with approximately six inches of bottom ash overlain by 
roughly three inches of gravel.  The gravel provides stability, dust control, and assists in minimizing the 
tracking of ash outside of the landfill.   

All areas other than the active west side and east side have been covered with a minimum one-foot thick 
temporary soil cap in accordance with the definition of adequate intermediate cover contained in the 
CDPHE Regulations (6 Code of Colorado Regulations 1007-2, Part 1, Section 1).  These areas have 
also been vegetated in general accordance with the EDOP (CSU, 2019). 

As of December 8, 2022, the landfill area was approximately 75 acres (including the west mining area 
and the east expansion area) and held approximately 3,824,000 cubic yards (CYs).  The west portion of 
the landfill contained approximately 555,000 CYs of bottom ash and the east portion contained 
approximately 3,269,000 CYs of fly ash.   

As required by 40 CFR 257.102(b), the maximum inventory of CCR ever on-site over the active life of the 
CCR unit is estimated to be approximately 5,220,600 CYs (CSU, 2019). The landfill was originally 
designed as a 75-acre unit capable of holding this volume; however, the maximum area requiring the 
final cover is currently estimated to be approximately 58-acres due to the reduction of CCR. Bottom ash 
is currently disposed of in the western portion of the landfill and mined out of the area (through top down 
cutting of slopes) for off-site beneficial use purposes. Fly ash is currently placed in the eastern portion of 
the landfill by pushing up the slope in lifts and compacting it, before it is also removed from the site for 
beneficial reuse. Currently volumes of bottom ash beneficial reuse exceed volumes of bottom ash 
disposal and mining of bottom ash for beneficial reuse is expected to continue.  There is an estimated 
555,000 CY of bottom ash to be beneficially reused, and a maximum volume of approximately 3,269,000 
CY of CCR waste remaining at the landfill.  It is anticipated that approximately 500,000 CY of material 
will be generated for disposal by the time the Ray Nixon Plant closes and will need to be placed within 
the footprint of the landfill.  The total anticipated maximum volume of waste being disposed of for 
closure-in-place is 3,769,000 CY. 

3.0   Final Cover System Design 

Closure of the CCR Landfill will be completed by leaving the CCR in place and installing an engineered 
turf final cover system, known as ClosureTurf® (AGRU, 2023).  In accordance with 40 CFR 257.102(d), 
ClosureTurf® will ensure that the CCR Landfill is closed in a manner that will: 

¶ Control, minimize or eliminate, to the maximum extent feasible, post-closure infiltration of liquids 
into the waste and releases of CCR, leachate, or contaminated run-off to the ground or surface 
waters or to the atmosphere; 

¶ Preclude the probability of future impoundment of water, sediment, or slurry; 

¶ Include measures that provide for major slope stability to prevent the sloughing or movement of 
the final cover system during the closure and post-closure care period; 

¶ Minimize the need for further maintenance of the CCR unit; and 

¶ Be completed in the shortest amount of time consistent with recognized and generally accepted 
good engineering practices. 
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These performance standards will be met through construction of ClosureTurf® (see Section 3.1), proper 
sloping to preclude impoundment of water and provide stability (see Section 3.3), settlement monitoring 
(see Section 3.4), quality control during installation (see Section 4.3), and scheduling (see Section 5.0). 

3.1 ClosureTurf® Components  

ClosureTurf® is comprised of three components: a structured geomembrane, an engineered turf, and a 
specified infill material. The design of the ClosureTurf® (from bottom to top) are described below.  A 
conceptual cross-section of the ClosureTurf® cover is shown within Figure 3. 

3.1.1 Intermediate Cover  

Earthen material will be placed directly upon the CCR waste to serve as a barrier between the waste and 
geomembrane layer. The CCR Landfill does not have a bottom liner as Utilities requested a waiver from 
this requirement, which was approved in a letter from CDPHE in November of 2008 (CDPHE, 2008).  

3.1.2 Geomembrane Liner  

The infiltration of liquids through the closed CCR Landfill will be prevented through the use of a 40-mil 
AGRU MicroSpike® high-density polyethylene (HDPE) or linear low density polyethylene (LLDPE) 
geomembrane liner. The geomembrane is designed to be impermeable and have high tensile and shear 
strength values to ensure flexibility and stability during placement. AGRU MicroDrain Liner® will be 
placed on slopes that measure greater than 4:1 in place of the MicroSpike®, to facilitate the flow of 
stormwater runoff without compromising the sand in the engineered turf. Approximately 2.58 million 
square feet of liner is expected to be used.  

3.1.3  Engineered Synthetic Turf  

One to two inches of engineered synthetic turf will be laid on top of the geomembrane layer. The turf will 
provide further stability to the geomembrane and protect it from weathering. In addition, the turf will 
provide a natural look to the site. Approximately 2.58 million square feet of turf is expected to be used. A 
half an inch of sand infill will be placed within the synthetic turf to provide stability, further protect the 
system from weather events, and reduce heat absorption.  

3.2 Borrow Soil 

According to the Web Soil Survey (USDA, 2024), the soil within the Crooked Canyon borrow area 
consists of Limon clay.  The Limon clay is well-drained, and the surface layer consists of clay, silty clay, 
and silty clay loam to a depth of at least 60 inches.  Permeability of the soil is estimated to be moderately 
low to moderately high and the available water storage capacity is high.  A printout from the Web Soil 
Survey showing the Limon clay in the Crooked Canyon area is Soil Survey is provided in Appendix B. A 
volume of approximately 100,000 CY would be needed for an intermediate cover thickness of 12 
inches.  There is adequate soil available for the final cover in the proposed 120 acres of Crooked 
Canyon.   

In 2022 and 2023, in support of continuing planning and design activities related to the Grit Solid Waste 
Disposal Area (SWDA) and Gravel Pit #1 Water Treatment Plant Residuals Monofill (GP1 Monofill) at 
CSR, a Pre-Design Investigation was completed that included a supplemental borrow source evaluation.  
The borrow source evaluation was completed to determine if existing on-site soils from newly identified 
borrow source areas (identified as Northwest Borrow and South Borrow) would be adequate, in quality 
and quantity, to use as either final cover material at the Grit SWDA, GP1 Monofill, or for use at other on-
site solid waste disposal units such as the CCR Landfill.  The results are detailed in the Clear Spring 
Ranch Water Balance Cover Construction Quality Assurance Plan (HDR 2023) (excerpts provided in 
Appendix C).   Generally, the investigation confirms that soils present in the two borrow areas would be 
suitable for use in an intermediate cover application.  
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4.0   Final Cover System Installation Methods/Procedures 

The Final 30% Design Package includes the technical specifications, design drawings, and associated 
calculations of the proposed final cover configuration (Appendix A). A complete design plan will be 
developed prior to closure. This section discusses some of the methods and procedures that will be 
implemented during installation of the ClosureTurf®.  

4.1 Temporary Erosion / Sediment Control 

Soil erosion is not expected to occur as a result of capping the site using the ClosureTurf® system with 
the impermeable geomembrane layer. Minimal movement of the sand infill down the side slopes of the 
landfill is expected to occur over time. To account for this potential movement, the distribution of the 
sand infill will be monitored in inspections and redistributed if determined necessary. The turf will extend 
through the perimeter channel surrounding the site and be anchored approximately two feet beyond the 
outer edge of the channel.  

4.2 Permanent Run-on / Run-off Control 

The ClosureTurf® system is expected to produce a considerable amount of runoff in a short period of 
time due to its impermeable geomembrane layer. To account for this runoff, permanent run-on/run-off 
controls will be installed during closure to manage flows in post-closure. These controls include 
stormwater letdowns, benching, tack-on berms, and culverts. The design details of these controls and 
the overall stormwater management plan can be viewed on Figures 10A, 10B, and 11 within the Final 
30% Design Package (Appendix A). The runoff will be conveyed to the surrounding perimeter ditch and 
ultimately into the Clear Spring Ranch stormwater retention pond which is located to the east of the 
landfill (Figure 1). In December of 2023, a Proposed Landfill Drainage and Perimeter Ditch Evaluation 
was conducted to evaluate the volume and peak flows of the stormwater runoff using the proposed 
design from the Final 30% Design Package (Appendix A). The evaluation determined that the perimeter 
channels and culverts are appropriately sized and meet the CDPHE and USEPA regulations.  

4.3 Dust Control 

To minimize fugitive dust due to vehicle travel or winds, a water truck is used at the facility to wet down 
the disposal area, unpaved roads, stockpiles, and traveled areas.  Dust control measures shall comply 
with the Nixon Title V Operating Permit (permit #95OPEP106) as stated in the EDOP (CSU, 2019) and 
the Coal Combustion Residuals Fugitive Dust Control Plan (CSU, 2023).   

4.4 Quality Control 

Construction Quality Assurance (CQA) is the process by which the engineer and owner ensure 
construction conforms with project drawings and specifications.  As part of the CQA program, a 
Construction Quality Assurance Plan (CQAP) will be prepared (prior to start of construction) to outline 
the quality assurance/quality control (QA/QC) process.  The CQAP will include: 

¶ Roles and responsibilities of the project team and contractors during project construction 

¶ Description of the detail required for project documentation 

¶ A discussion of the QA/QC methods for soils and all imported materials 

Inspections and testing will be performed throughout the construction process to ensure compliance with 
the CQAP.  An initial survey of the top of grade of the landfill will be performed prior to placing 
geomembrane.  A final survey will be performed after all construction is complete.  
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5.0   Closure Schedule 

As required by 40 CFR 257.102(b), the following is an estimated/draft schedule for completion of all 
activities related to design and construction of a final cover at the CCR Landfill.  The schedule will be 
refined and details added prior to closure. 

Closure Task Approximate Month/Year/Schedule 

Prepare initial written closure plan  November 4, 2024  

Perform additional modeling (if needed), and 
prepare detailed closure plan (with revised 
schedule) 

Between 270 and 180 days prior to beginning 
closure activities 

Prepare notification of intent to close Prior to beginning closure activities 

Coordinate with agencies and obtain necessary 
approvals and permits 

Prior to beginning closure activities 

Installation of the final cover system Approximately 2029, following closure of the Ray 
Nixon Power Plant and cessation of the removal 
of CCR for beneficial use.  Expected to take 
approximately 6 months. 

Prepare a notification of closure Within 60 days of completing closure activities 

Closure of the CCR Landfill is expected to occur in approximately 2029, when the landfill is no longer 
receiving waste materials from the Ray Nixon Power Plant. In accordance with 40 CFR 257.102(e), 
closure of the CCR Landfill will commence within 2 years of the last receipt of CCR (or last removal of 
CCR for beneficial use) or no later than 30 days after the date on which the CCR Landfill receives the 
known final receipt of CCR (or removes the known final volume of CCR for beneficial use).  Utilities may 
obtain two-year extensions provided that they continue to be able to demonstrate that there is 
reasonable likelihood that the CCR Landfill will accept wastes in the foreseeable future or will remove 
CCR from the Landfill for the purpose of beneficial use. 

In accordance with 40 CFR 257.102(f), Utilities will complete closure of the CCR Landfill within six 
months of commencing closure activities.  This timeframe may be extended if Utilities can demonstrate 
that it is not feasible to complete closure of the CCR Landfill within the required timeframe due to factors 
beyond the facility's control. If Utilities seeks a time extension, a demonstration, including a narrative 
discussion providing the basis for additional time, will be completed. 
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6.0   Post-Closure Care 

The post-closure period begins when closure of the CCR Landfill has been completed in accordance 
with this plan and closure has been deemed adequate.  During post-closure, the CCR Landfill will be 
inspected and maintained to ensure that the ClosureTurf® system is properly intact and any potential 
erosion or settlement does not compromise the final cover system.  As-needed maintenance may 
include potential removal of the sand infill from the stormwater channels and redistribution of the sand in 
areas of ClosureTurf® where it has shifted. This is expected to occur every three to five years and 
require minimal equipment.   Post-closure activities may also include long-term groundwater monitoring 
to verify groundwater quality has not been impacted.  Post-closure care will be as described in the CCR 
Landfill Post-Closure Plan to be submitted under separate cover. 
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AECOM
1601Prospect Park Way
Fort Collins, Colorado 80525

December 20, 2023

Ms. Heather Barbare
Colorado Springs Utilities
121 S. Tejon Street, 4th Floor
Colorado Springs, CO 80947

Subject: CCR Landfill Redesign
Clear Spring Ranch
Colorado Springs, Colorado
Final 30% Design Package

Dear Ms. Barbare:

AECOM Technical Services, Inc. (AECOM) prepared the attached Final 30% Design Package for the redesign of 
the CCR Landfill at Clear Spring Ranch.  The 30% Design Package has been prepared in accordance with Task 3 
of Task Order #2023.000799 between AECOM and Colorado Springs Utilities and represents the culmination of 
the design process to date including the Alternative Analysis conducted as part of Task 2. AECOM addressed and 
incorporated comments provided by Utilities on the draft version of the document prior to finalization.

Please see the attached technical specifications, design drawings and associated calculations.  Calculations 
include the landfill drainage and perimeter ditch evaluation in the form of a technical memorandum and the slope 
stability assessment.

Sincerely,

Patrick Clem, PE
Project Manager
patrick.clem@aecom.com

Steve Walker, PE
Project Engineer
steve.walker@aecom.com

Enclosure:

Final 30% Design Drawings

Final 30% Design Technical Specifications

Landfill Drainage and Perimeter Ditch Evaluation Technical Memorandum

Slope Stability Assessment

CC: Heather Barbare

Brock Foster
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