
Dynegy Midwest Generation, LLC 
1500 Eastport Plaza Drive 

Collinsville, IL 62234 

December 18, 2025 

Illinois Environmental Protection Agency 
Bureau of Land – MC #33 
Attn: Part 845 Coal Combustion Residual Rule Submittal 
2520 West Iles Avenue 
Springfield, IL 62794 

Re: Baldwin Power Plant Bottom Ash Pond  
Log No. 2021-481; Site ID 1578510001; Unit ID W1578510001-06 
Supplement to Alternative Final Protective Layer Equivalency Demonstration 

In accordance with Title 35 of the Illinois Administrative Code (35 I.A.C.) § 845.750(c), Dynegy Midwest 
Generation, LLC is submitting a supplement to the alternative final protective layer equivalency demonstration 
included as Attachment C to the Final Closure Plan (Closure Construction Permit Application Attachment G) 
submitted on July 31, 2023 for the Baldwin Power Plant Bottom Ash Pond.  

Sincerely, 

Phil Morris, PE 
Senior Director, Environmental 

Enclosures 



134 N. La Salle Street, Suite 300 
Chicago, Illinois 60602 

PH 312.658.0500 
FAX 312.658.0576 

www.geosyntec.com 
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T e c h n i ca l  M em o ra n d u m 

Date: December 10, 2025 

To: Victor Modeer, P.E., DGE and Rhys Fuller  

Copies to: Phil Morris and Matt Ballance 

From: John Seymour, P.E., Geosyntec Consultants (Geosyntec) 

 
Subject: Proposed Alternate Final Cover System Equivalency Demonstration 

ClosureTurf 
Geosyntec Project:  GLP1307 

 

PROPOSAL 
 
The purpose of this proposal is to demonstrate the equivalency of the ClosureTurf® cover system 
manufactured by Watershed Geosynthetics (WatershedGeo) as an alternate cover system as 
allowed in Illinois Pollution Control Board Title 35, Subtitle G, Chapter I: Part 845.750 c). 
Specifically, this demonstration proposes replacing the soil-geosynthetic cover system required by 
Part 845 with ClosureTurf®, which consists of a geomembrane low permeability layer, engineered 
turf, and specified infill.  

Part 845.750 addresses coal combustion residuals (CCR) that are closed in place with a final cover 
system. The final cover system required by Part 845 includes, from top to bottom: 

• Final protective layer 
• Low permeability layer 

 

A previous final cover equivalency demonstration was submitted as part of the closure plan 
included in the closure permit application for the CCR impoundment. The previous demonstration 
proposed to reduce the thickness of the protective soil layer over the geomembrane from 36 inches 
to 24 inches. The demonstration showed that for each scenario analyzed, the proposed alternate 

http://www.geosyntec.com/


 

 
Alternate Final Cover System Proposal  
ClosureTurf 
December 10, 2025 
Page 2 
 

GLP1307\2025-12-10-ClosureTurfTechnicalMemo  

cover system with 24 inches of protective cover soil had an infiltration performance that was 
equivalent or superior to the cover system required in Part 845 with 36 inches of protective cover 
soil. 

Because many elements of the equivalency demonstration were previously submitted in the closure 
permit application, especially regarding the low permeability layer, this equivalency 
demonstration will focus on the substitution of the proposed soil-geosynthetic cover system (a 
geomembrane and 24 inches of protective soil cover) with the ClosureTurf cover system. 
WatershedGeo has developed a Design Guidelines Manual for the ClosureTurf cover system that 
describes the system, discusses considerations for issues encountered by all cover systems in 
landfill design, and presents results of studies and laboratory testing on the ClosureTurf cover 
system [1]. The Design Guidelines Manual can be found at 
https://watershedgeo.com/wpfd_file/closureturf-design-guidelines-manual/ . Relevant sections of 
the Design Guidelines Manual for the ClosureTurf cover system are referenced in this proposal.  

DESCRIPTION OF CLOSURETURF 
The ClosureTurf cover system illustrated in Figure 1 (Section 1.2 of the Design Guidelines 
Manual) consists of: 
 

• An engineered turf layer with high-density polyethylene (HDPE) synthetic grass blades 
tufted into a double-layer polypropylene woven geotextile 

• A specified granular infill 
• A structured geomembrane made of either HDPE or linear low-density polyethylene 

(LLDPE) 

https://watershedgeo.com/wpfd_file/closureturf-design-guidelines-manual/
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Figure 1: ClosureTurf Cover System Components [1]  

There are three options available to use for the structured geomembrane, all manufactured by Agru 
America, in the ClosureTurf cover system:  

• MicroSpike® 
• MicroDrain® 
• Super GripNet® 

 
Each option provides different benefits (e.g., interface shear strength, increased transmission of 
stormwater). Each project requires a qualified professional engineer to ensure the ClosureTurf 
cover system meets project requirements and site-specific conditions following the Design 
Guidelines Manual.  

The structured geomembrane is selected based on factors including slope angle, interface shear 
strength, and drainage of stormwater. Geomembranes with similar properties have been accepted 
by the Illinois Environmental Protection Agency (IEPA) for cover systems at many landfills. 
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The attached summary table presents locations where ClosureTurf has been designed and 
installed in the United States for CCR surface impoundment and landfill closures. 

REGULATORY REQUIREMENTS AND EQUIVALENCY DEMONSTRATION 
The standards that would be applicable for the ClosureTurf cover system are Title 35, Subtitle G, 
Chapter I: Part 845.750(c). The relevant sections are provided below in italic font and the 
equivalency demonstration is provided in standard font. 
 

Part 845.750(c)(1) Standards for the Low Permeability Layer (only the geomembrane option, 
paragraph B, not the soil option, paragraph A). 

 
B) A geomembrane constructed in accordance with the following standards: 

 
i. The geosynthetic membrane must have a minimum thickness of 40 mil (0.04 

inches) and, in terms of hydraulic flux, must be equivalent or superior to a three-
foot layer of soil with a hydraulic conductivity of 1 x 10⁻⁷ cm/sec; 

 
The structured geomembrane at the base of the ClosureTurf cover system will be at 
least 40 mil thick and have a hydraulic conductivity of 2 x 10-13 cm/sec1. The standard 
40-mil-thick geomembrane and the ClosureTurf structured geomembrane have 
equivalent hydraulic conductivity and equivalent infiltration performance. 
Geomembranes have superior infiltration performance to low permeability soil layers 
because the hydraulic conductivity is orders of magnitude lower (2 x 10-13 cm/sec 
compared to 1 x 10-7 cm/sec). 

 
ii. The geomembrane must have strength to withstand the normal stresses imposed 

by the waste stabilization process;  
 

The ClosureTurf cover system has sufficient tensile strengths to withstand the normal 
stresses induced by the limited consolidation and settlement of the underlying CCR that 
is expected to occur following installation. The CCR is inorganic and not subject to 
“waste stabilization” (degradation). 
 
and 

 

 

1 This value is commonly reported by geomembrane manufacturers like Agru America and referenced by 
WatershedGeo in Section 8.2 of the DGM for the ClosureTurf cover system. 
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iii. The geomembrane must be placed over a prepared base free from sharp objects 
and other materials that may cause damage. 

 
CCR, by nature, varies in size from silt to medium-grained sand and is relatively 
uniform, without large, sharp objects. Project specifications will specify no sharp 
objects or other objects that could cause damage to the ClosureTurf cover system will 
be present in the prepared CCR subgrade surface. The project specifications will also 
require surface rolling with a smooth drum roller and a sub-base with a maximum 
particle size. These specifications are typical for geomembrane cover systems of 
landfills and CCR impoundments with geosynthetics and are detailed in Section 4.1 of 
the Design Guidelines Manual for the ClosureTurf cover system.  

Previous puncture testing for the 40-mil HDPE MicroSpike structured geomembrane 
showed no punctures in the geomembrane up to a maximum loading of 85 psi (Section 
4.2 of the Design Guidelines Manual for the ClosureTurf cover system). Puncture 
resistance is a measure to demonstrate the geosynthetic can withstand puncturing due 
to hard objects, such as rocks, immediately above and below the low permeability 
layer/geomembrane. 

Further, the ClosureTurf cover system will be installed under a construction quality 
assurance (CQA) plan managed by a qualified, licensed professional engineer (CQA 
Engineer) with a specified amount of experience. The CQA Engineer is independent of 
the construction contractor. The project specifications will also include quality control 
(QC) inspections and testing to demonstrate compliance. 

 
Part 845.750 c) 2) Standards for the Final Protective Layer.  
 

The engineered turf and specified infill are the elements of the ClosureTurf cover system 
equivalent to the final protective layer described in Part 845.750 c) 2). 

 
The final protective layer must meet the following requirements, unless the owner or 
operator demonstrates that another final protective layer construction technique or 
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material provides equivalent or superior performance2 to the requirements of this 
subsection (c)(2) and is approved by the Agency. 

 
A) Cover the entire low permeability layer; 

 
The engineered turf and specified infill of the ClosureTurf cover system are designed 
and will be constructed to cover the entire structured geomembrane. The ClosureTurf 
cover system will cover the footprint of the in-place CCR and be anchored into 
perimeter trenches outside the footprint. 

 
B) Be at least three feet thick, be sufficient to protect the low permeability layer from 

freezing, and minimize root penetration of the low permeability layer; 
 

A three-foot-thick soil layer is not necessary for a ClosureTurf cover system because: 

• The structured geomembrane in the ClosureTurf cover system is not susceptible to 
freeze-thaw damage. Section 10.2 of the Design Guidelines Manual for the 
ClosureTurf cover system presents results of freeze-thaw tests and stress crack 
resistance tests for the structured geomembrane. Based on the test results, the 
structured geomembrane and seams were not adversely affected by temperature 
changes from -20 to +30 degrees Celsius. Also, no tears or punctures were observed 
in the structured geomembrane or engineered turf when the ClosureTurf cover 
system was tested under deep freeze conditions. Furthermore, the structured 
geomembranes do not have pores able to contain water that would make it 
susceptible to freeze-thaw damage.  
 
Freezing conditions will occur in the CCR below the ClosureTurf. However, 
because CCR particles are very uniform, the frost effects of CCR are expected to 
be uniform and will not create unconformities/sharp edges that could promote 
higher stresses and negative impacts. 

 
• The ClosureTurf cover system is not susceptible to root penetration because it is 

not conducive to grass and plant root growth. It does not include a soil layer that 
would provide nutrients for the growth of grass or plant roots. Therefore, the 

 

2 Dynegy has proposed a 24-inch thick soil protective layer as an alternative to the 36-inch protective layer in the 
Construction Permit Applications. 
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underlying structured geomembrane portion of the ClosureTurf cover system is not 
susceptible to root growth nor penetration through the geomembrane. 

 
 

C) Consist of soil material capable of supporting vegetation 
 
As stated above, the ClosureTurf cover system does not need to support growth of 
vegetation. 

 
D) Be placed as soon as possible after placement of the low permeability layer;  

 
The closure plan submitted with the application states that the materials overlying the 
geomembrane low permeability layer “…will be placed as soon as practical after the 
geomembrane has been deployed and both quality assurance and quality control testing 
have been performed on the geomembrane seams.” The structured geomembrane is 
installed first followed by the engineered turf after CQA acceptance of the structured 
geomembrane installation. The engineered turf can be installed much faster than 
traditional soil cover systems because no soil layers need to be transported to the site 
and compacted (Section 1.3 of the Design Guidelines Manual for the ClosureTurf cover 
system). The infill layer is then installed by spraying the cover with the specified infill 
and raking the infill in between the synthetic grass blades.  

and 
 

E) Be covered with vegetation to minimize wind and water erosion. 
 

The engineered turf and specified infill components of the ClosureTurf cover system 
provides the resistance to wind and water erosion in place of organic vegetation. 

WatershedGeo conducted extensive wind tunnel testing to demonstrate resistance to 
wind uplift and erosion. It was shown that the synthetic grass blades in the engineered 
turf disrupt wind flow, and the infill provides ballast to the ClosureTurf cover system. 
Section 3 of the Design Guidelines Manual for the ClosureTurf cover system provides 
results of laboratory testing and additional guidance on methods to analyze wind uplift 
of the ClosureTurf cover system. Further, it provides a calculation method to use to 
design ClosureTurf to resist the design wind loadings. 

Different granular infills have been tested for hydraulic stability for water erosion as 
detailed in the Design Guidelines Manual. Section 6 aids in the selection of appropriate 
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granular infill to resist water erosion. Further, the cover system has been designed using 
supplemental drop/down chutes to direct surface water runoff from the cover, and may 
also include energy dissipators, to minimize erosion. For areas with highly concentrated 
flows (e.g., down chutes), an alternate cover system manufactured by WatershedGeo, 
HydroTurf®, uses HydroBinder® mixed is with the specified infill to prevent erosion 
of the infill. 

 

CONCLUSION 
The ClosureTurf cover system has been proven to be a viable alternate final cover system for CCR 
landfills and surface impoundments. It will provide equivalent or superior performance to the 
requirements of Section 845.750 c). 

The Design Guidelines Manual for the ClosureTurf cover system is available for reference to assist 
in the design of a final cover system that will meet regulatory requirements. 
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