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February 11, 2020 

Mr. Keith Johnston 
Southern Environmental Law Center 
2829 2nd Ave. S. 
Suite 282 
Birmingham, AL 35233 

Subject: Review of Closure Permit Application and Other Pertinent Materials 
  Plant Barry Ash Pond  

Dear Keith, 

I provide the following report at the request of the Southern Environmental Law Center (SELC).  

I have reviewed a variety of documents pertinent to the current status and proposed closure of the 

Ash Pond at Alabama Power Company’s (Alabama Power) Plant Barry, which is located within 

a meander loop on the Mobile River near Bucks, Alabama.  Throughout this report, I cite to 

certain documents and evidence upon which I base my observations, opinions and conclusions.1

That does not mean, however, that the cited materials are the only sources of supporting 

evidence. For example, I often draw upon information in technical papers and textbooks as well 

as my decades of experience working on environmental contamination from waste disposal 

facilities, including numerous coal ash disposal facilities, to focus my review and inform my 

opinions.  

A central tenet of responsible waste management is that it be prevention-based.  The United 

States Environmental Protection Agency (EPA) articulated this tenet in its 1993 guidance for 

owners and operators of solid waste disposal facilities stating: “Ground water is … used 

extensively for agricultural, industrial, and recreational purposes.  Landfills can contribute to the 

contamination of this valuable resource if they are not designed to prevent waste releases into 

ground water … Cleaning up contaminated ground water is a long and costly process and in 

some cases may not be totally successful.”2

Unlike other forms of solid waste such as municipal solid waste (MSW), inorganic coal 

combustion residuals and the metals they contain do not biodegrade.  Coal ash that is left in 

unlined ash basins will be capable of leaching toxic metals into Alabama’s groundwater at any 

1 A list of site specific documents reviewed is provided at the end of this document. 
2 EPA, 1993, p. 3 
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time in the present, the near, or distant future for as long as soluble metals in the ash are allowed 

to come into contact with water.  This is true for unlined facilities3 whether or not a lateral 

barrier is placed along a portion of the ash impoundment, or whether a cap is placed on the top of 

the disposal area. 

Therefore, effective closure of coal ash storage sites requires that the coal ash waste be securely 

and permanently isolated from water: including precipitation, surface water, and groundwater.  

Concerns over the adequacy of proposed coal ash impoundment closures typically center on the 

proposals ability to isolate the waste from water.  Failure to isolate coal ash waste from water 

will result in leaching of contaminants, i.e. formation of leachate.  “Leachate” “includes liquid, 

including any suspended or dissolved constituents in the liquid, that has percolated through or 

drained from waste or other materials placed in a landfill, or that passes through the containment 

structure (e.g., bottom, dikes, berms) of a surface impoundment.”4  If released to groundwater or 

surface water, leachate from coal ash impoundments impairs and degrades water quality and the 

environment.   Due to the lack of a bottom liner, unlined coal ash impoundments “allow the 

leachate to potentially migrate to nearby groundwater, drinking water wells, or surface waters.”5

EPA concluded that leachate generated by coal-fired plants that use unlined surface 

impoundments equal about 70,300 toxic-weighted pound equivalents per year.6  Thus, leachate 

from coal-fired power plants generates more equivalent toxic water pollution than the entire coal 

mining industry.7  This finding illustrates the importance of implementing effective closures at 

coal ash impoundment sites.   

In addition to the proposed closure’s ability to minimize or eliminate leachate generation and 

release to the environment, the ability of the proposed closure to securely and permanently 

contain the waste within the Barry Coal Ash Impoundment is very much in question.  The 

currently proposed Alabama Power Closure plan for the ash pond at Plant Barry would leave the 

coal combustion residuals (CCR) under an artificial turf cover in an unlined impoundment that 

has been shown to be contaminating groundwater since at least 1991, located within a meander 

loop on the Mobile River floodplain. The floodplain of a meandering river system is an unstable 

location that is unsuited to permanent containment of waste.  My review of Alabama Power’s 

proposed Closure Plan for Plant Barry Ash Pond is primarily focused on the above and other 

identifiable factors that would inhibit the effectiveness and permanence of the proposed closure 

plan. 

3 Facilities constructed with no low-permeability bottom liner that adequately restricts subsurface water flow. 
4 EPA, 2015a, at pp. 67,838 and 67,847   
5 EPA, 2015a, at pp. 67,847 
6 EPA, 2015b, at p. 10-39 (Table 10-18) 
7 EPA, 2016, at p. 2-26 (listing equivalent pollution from other industries, including coal mining) 
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1. Background 

Alabama Power has notified the Alabama Department of Environmental (ADEM) of intent to 

initiate closure of the Plant Barry Ash Pond under the requirements of 40 C.F.R. 257.102(d) and 

the State of Alabama’s ADEM Administrative Code Chapter 335-13-15-.07(3)(d), closure 

performance standard when leaving CCR in place.  This letter documents the results of my 

review to date and identifies several significant findings that should be of interest and concern to 

ADEM personnel and the public. I reserve the right to amend, supplement or clarify my opinions 

based on the review of additional data and evidence, including any evidence uncovered by more 

complete and accurate disclosures by Alabama Power concerning Plant Barry’s Ash Pond.     

2. Summary of Significant Findings 

The following are the major findings that resulted from my review to date: 

 Alabama Power’s Closure Plan proposes to close the unlined ash pond in place on the 
floodplain of the Mobile River and over the former bed of a tributary creek (Sister’s 
Creek) where the disposed waste will be subjected to wetting and possible erosion during 
high water events. 

 The bottom of the ash is located less than 5-feet above the uppermost natural water table.  
The uppermost natural water table is at or above the bottom of the ash within the pond.  
In fact, the bottom of ash in some areas of the proposed consolidated footprint is located 
below sea level.  

 Coal ash within the Ash Pond is saturated by and is degrading the quality of groundwater 
within, beneath, and downgradient of the impoundment. This impairment and 
degradation of groundwater quality will continue post-closure unless ash and ash-
constituents are effectively segregated from the groundwater flow system. 

 The bottom of the ash impoundment is and would remain unlined under the proposed 
closure plan.  Lack of a bottom liner, together with the depth of the water table in relation 
to the depth of coal ash in the impoundment will result in some ash being permanently 
submerged, some ash being periodically re-wetted during periods of high water levels, 
and groundwater contaminants being continually released to the environment.  

 The floodplain of the Mobile River is too hydrologically and geologically active to be 
considered as an appropriate location for a permanent waste disposal facility.  
Meandering river channels are not stationary.  Over time, lateral migration or avulsion of 
the channel, likely initiated during a hurricane-related flood event, will impinge on and 
undercut the berms.  All sides of the impoundment will eventually be subject to erosion 
as migration and/or avulsion of the river’s channels progress. 

 Even under a now routine flood event such as the 1%-annual-chance-flood, floodwater is 
predicted to rise to between 15 and 16-feet above mean sea level.  While a 1%-annual-
chance-flood would not be expected to overtop the existing berms, the berms will be 
subjected to erosive conditions that could necessitate berm maintenance and/or repair 
actions.  Catastrophic release of some portion of the 21,700,000 tons of CCR waste 
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stored in the impoundment will become increasingly likely over time.  As storm events 
increase in intensity and become more common, high water levels that overtop the berms 
and increase the potential for catastrophic release of wastes into the delta become more 
likely.   

 The Plant Barry Closure Plan indicates that porewater will be collected at the toe of the 
consolidated ash fill and that collected leachate will be treated prior to discharge during 
the post-closure care period.  No modeling has been submitted that evaluates the quantity 
of leachate that will be present in the impounded wastes, the quantity that will be 
collected in the perimeter drains, and the quantity that will be migrate through the unlined 
bottom of the impoundment. 

 Leachate generation will continue far into the future with no collection and treatment 
after the post-closure period expires.  Alabama Power needs to explain how, and by 
whom, leachate generated after the expiration of the post closure care period will be 
managed. 

 The Plant Barry Closure Plan proposes to control infiltration into the waste by installing a 
temporary cap with a design life only 100+ years8.  Infiltration through the cap will 
increase as the artificial turf degrades.  Production and release of leachate from the 
disposed CCR will increase concurrently with degradation of the artificial turf cover.  
Closure of the Barry Coal Ash impoundment requires a permanent solution. 

 Since the post-closure care period is only 30-years, Alabama Power needs to identify who 
will be responsible for monitoring and maintenance of the facility, including cap 
replacement, at necessary intervals in perpetuity.   

 No modeling of the closed facility has been conducted to evaluate the volume of water 
that can be expected to infiltrate into the covered CCR waste by lateral inflow, infiltration 
through the cap, and upward flow from underlying materials.  

 No modeling to estimate the elevation of leachate within saturated ash that would remain 
after closure and would be expected to continue into the future has been submitted.  

 The existing groundwater monitoring system has detected elevated concentrations of ash-
related contaminants, including: Arsenic, Boron, Calcium, Chloride, Cobalt, TDS and pH 
in wells located downgradient of the ash pond. 

 The minimal space between the landfill and surface waters that surround the Plant Barry 
Coal Ash Impoundment makes adequate identification of the location of the leading edge 
of contamination infeasible.  In fact, the extent of contaminant plumes around the site has 
never been determined due to the limited space between the landfill and shorelines.  

 Monitored Natural Attenuation is not an appropriate remedy when it can be shown that 
cross media transfer of contaminants from groundwater to surface water or air is 
occurring.  Based on the available data, ash-related contaminants have been present in the 
groundwater that flows into the Mobile River for at least three decades. 

8 See Attached ClosureTurf Brochure  
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 No fate and transport modeling has been conducted to predict contaminant concentrations 
downgradient of the Plant Barry Ash Pond following closure or as infiltration through the 
ClosureTurf cover increases due to predictable deterioration. 

 The Plant Barry Ash Pond closure plan will not control, minimize, or eliminate post-
closure infiltration of liquids into the waste, or releases of CCR, leachate, or 
contaminated run-off to the ground or surface waters.  Groundwater will continue to 
migrate into and out of the waste disposed in the impoundment, and contaminants will 
continue to be transported toward the Mobile River.  The closure plan will not 
accomplish these objectives because it would leave ash in an unlined impoundment, 
submerged in groundwater within a porous media.  

 For these reasons, the closure plan for the Ash Pond will not preclude the probability of 
future impoundment of water, sediment or slurry.   

 Moreover, for the reasons stated herein, the closure plan will not minimize the need for 
further maintenance of the plant Barry Ash Pond.  

3. Qualifications 

I express the opinions in this letter based on my formal education in geology and over thirty-nine 

years of experience on a wide range of environmental characterization and remediation sites.  

My education includes Bachelor of Science and Masters of Science degrees in geology from 

Northern Illinois University and the University of Illinois at Chicago, respectively.  My entire 

professional career has been focused on regulatory, site characterization, and remediation issues 

related to waste handling and disposal practices and facilities, for regulatory agencies and in 

private practice.  I have worked on contaminated sites in over 35 states and the Caribbean.  My 

site characterization and remediation experience includes activities at sites located in a full range 

of geologic conditions, including soil and groundwater contamination in both consolidated and 

unconsolidated geologic media, and a wide range of contaminants.  I have served in various 

technical and managerial roles in conducting all aspects of site characterization and remediation 

including definition of the nature and extent of contamination (including developing and 

implementing monitoring plans to accurately characterize groundwater contamination), directing 

human health and ecological risk assessments, conducting feasibility studies for selection of 

appropriate remedies to meet remediation goals, and implementing remedial strategies.  Much of 

my consulting activity over the last 13 years has been related to groundwater contamination and 

permitting issues at coal ash storage and disposal sites in numerous states. 

I am a registered Professional Geologist (PG) in Kansas, Nebraska, Indiana, Wisconsin, and 

North Carolina, a Certified Professional Geologist by the American Institute of Professional 

Geologists, and am a Past President of the Colorado Ground Water Association.  Review of 

documents and preparation of this report was conducted under temporary license TP102 from the 

Alabama Board of Licensure for Professional Geologists dated November 15, 2019.  My current 

resume is attached.   
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4. Discussion 

The following sections of this letter summarize my observations on reviewed documents that 

support these findings. 

Impoundment Location and Construction  
The Plant Barry Ash Pond is a 597-acre basin located on low-lying wetland located within a 

meander loop on the Mobile River and within the Mobile-Tensaw River Bottomlands Natural 

Landmark.9  The location of the Plant Barry Ash Pond on the floodplain of a meandering river 

creates questions about the long-term stability and permanence of any facility, but is an 

especially poor location for what is proposed to be a permanent waste disposal facility. No 

modern waste disposal facility would be permitted in this physical location.

Historical topographic maps and aerial photographs show that Sister’s Creek flowed through the 

Ash Pond property prior to construction of the impoundment.  There is no indication of whether 

the pre-existing Sister’s Creek channel was over-excavated and backfilled during construction, or 

if the channel remains and represents pathways for preferential flow of groundwater to and from 

the Mobile River.  

Alabama Power constructed the pond in 1965 by creating dikes on the east, south, and west sides 

of the wetland south of the generating units.  Materials used to build the dikes were described as 

“a mixture of silty and sandy clays, clayey fine sands, and sands underlain by soft organic silts 

and clays.” 10  Earthen embankments are prone to leaks in locations that may be referred to as 

“seeps”.  The Amended Closure Plan indicates that the Barry Ash Pond contains approximately 

21,700,000 cubic yards of CCR.11

Modifications to the impoundment, including raising the embankments and constructing a 

diversion dike within the impoundment were made in 1972, 1992, 1998, and 2005.  The 

embankments were originally constructed to an elevation of 18 feet.  Subsequent modifications 

have raised the elevation of the east and west embankments to between 23 and 24.5 feet and the 

south embankment has been raised to 21.5 feet. 

The floodplain of the Mobile River is far too hydrologically and geologically active to be the 

location for a permanent waste disposal facility.  The entire footprint of the Ash Pond is 

encircled by the 1% annual chance flood area12 indicated on the current Federal Emergency 

Management Agency (FEMA) Flood Hazard map13 of the area.  The location of the waste 

disposal facilities directly on the floodplain increases the danger of damage and/or release of coal 

ash during flood events.  Under major flood events such as the 1%-annual-chance-flood, 

9 National Park Service, 2016, p.8 
10 Alabama Power, 2016a  
11 Alabama Power, 2019b  
12 The 1% annual chance flood, commonly referred to as the 100-year flood, is the area of the buried creek 
floodplain that has a 1% chance of flooding during any calendar year 
13 FEMA National Flood Hazard Layer Viewer 
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floodwater is predicted to rise to between 15 and 16-feet above mean sea level.  While a 1%-

annual-chance-flood would not be expected to overtop the existing berms, the berms will be 

subjected to erosive conditions that could necessitate berm maintenance and/or repair actions. A 

photograph of waters impinging on the berm of the Plant Barry Coal Ash Pond taken on 

February 28, 2020 during a normal high water event is shown below. 

(Photo of the outside of Plant Barry Ash Pond Berm taken on February 28, 2020) 

Of course, even larger storms are becoming more common and will cause higher water levels 

that will overtop the berms and increase the potential for catastrophic release of wastes into the 

delta.  Hurricane-related rain events and/or storm surge that drives water into the bay and up 

river are especially likely to drive floods capable of damaging ash containment structures.  These 

dangers were illustrated in 2018 during the aftermath of Hurricane Florence when rising 

floodwaters at Duke Energy’s L.V. Sutton power plant flowed through current and former ash 

impoundments, breached an ash landfill, and released an unknown quantity of ash.  Locating 

waste containment structures within the 100-year floodplain and within a meander loop of a 

major river should be viewed, at best, as unacceptable waste management planning and practice 

that will facilitate contamination of waters of the state and have potentially catastrophic results 

for future Alabama residents. 
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Lower intensity but more frequent flood events stimulate formation and release of CCR 

constituents through the unlined pond bottom.  During high water events groundwater flows 

from the river into surrounding sediments, groundwater beneath and within the impoundment 

will raise in response and ash within the impoundment will be re-wetted.  The result of this re-

wetting of ash will be enhanced production of leachate.  Minimizing the potential for leachate 

generation and subsequent migration out of containment are key goals of permanent waste site 

closure that are not achieved under the Alabama Power Closure Plan for Plant Barry. 

Over the long term the proposal to cap the ash in place on the floodplain is neither secure nor 

permanent.  Channels of meandering rivers are not stationary features.  Over time, lateral 

migration or avulsion of the channel, likely initiated during a flood event, will impinge on and 

undercut containment structures.  At a very minimum, the location of the Barry Ash Pond in 

lowlands along the Mobile River will cause recurring maintenance and repair actions to maintain 

containment that will last in perpetuity.  It is unclear who would be financially responsible for 

maintaining the integrity of the structures once the 30-year post-closure care period for Alabama 

Power Company has expired.

Federal CCR regulations require owners of coal ash impoundments to certify whether 

impoundments are lined or unlined, and whether the base of the impoundment is a minimum of 

5-feet above the uppermost aquifer.  Alabama Power confirms14 that the impoundment is 

unlined, and that the base of the impoundment is located less than 5-feet above the uppermost 

aquifer.  A map showing the elevation of the bottom of CCR in the existing impoundment15

shows that the bottom of CCR within the ash pond is commonly located between -2.5 and 1.0 

foot above sea level.  Ash has been, and would continue to be, stored below the water table at 

elevations below sea level within the consolidated impoundment footprint.   

Proposed Closure Plan 

The Amended Closure Plan16 and Assessment of Corrective Measures17 establish Alabama 

Power’s intent to close the Ash Pond and remediate known groundwater contamination by 

performing the following general actions: 

Pond Closure 

 Dewater the ash within the ash pond.  This process is projected to be done over a period 
of several years in order to maintain the structural stability of the impoundment.  Contact 
water will be treated prior to discharge to the Mobile River;  

14 Alabama Power, 2016c  
15 Alabama Power, 2019b, Drawing 008 of 097 
16 Alabama Power, 2019b  
17 Anchor QEA, 2019 
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 Excavate and consolidate the ash from the current 597-acre footprint into an area of 
approximately 330-acres; 

 Construct a soil containment berm around the perimeter of the consolidated footprint, 
including construction of an internal toe drain system; 

 The internal toe drain will be used during closure and through post-closure to aid in 
dewatering and to collect residual pore water.  Collected water will be conveyed to a 
water treatment plant, at least during the closure and post-closure care periods;18

 Grade the consolidated ash area in preparation of installation of an artificial turf cap, and,  

 Place a final “Closure Turf”19 cover system over the ash to minimize vertical infiltration 

of precipitation into the ash.   

ClosureTurf typically provides a low hydraulic conductivity barrier against water infiltration, at 

least until such time as the material becomes damaged or deteriorates due to UV exposure.  

ClosureTurf literature indicates that the material has a design life of “100+ years”.20  At some 

time in the future, likely after Alabama Power’s post-closure care commitment has lapsed and 

contaminated water is no longer being collected and treated, the geosynthetic ClosureTurf cap 

will become damaged or deteriorate to the point that increased precipitation infiltrates into the 

disposed coal ash.  The 21,700,000 cubic yards of coal ash waste that Alabama Power proposes 

to keep in an unlined disposal site, constructed within a meander bend on the floodplain of the 

Mobile River, and covered with artificial turf, will remain a source of contaminants that will be 

readily mobilized at any point that water flows through the ash.  No modeling to predict the 

amount of saturated ash21 that would remain after closure has been submitted.  

Ignoring the fact that leachate will continue to be generated and released in the near-term, future 

Alabama residents will eventually be faced with the problem of how to contain the waste that 

current Alabama residents left hidden under an artificial green synthetic turf in an unlined 

impoundment.  Protection of environmental quality and the health of current and future 

Alabamans require that a much more robust closure be required. 

Groundwater Corrective Measures 

Alabama Power proposes to implement Monitored Natural Attenuation (MNA) as the remedy for 

currently detected groundwater contamination.  Implementation of an MNA groundwater remedy 

18 The Assessment of Corrective Measures makes no mention of what will happen to porewater that collects in the 
toe drains after the 30-year post-closure period has expired.  Contaminated coal ash porewater will continue to be 
generated and released to the environment for many decades or centuries longer than the post closure care period.  
Contaminated porewater generated after the post-closure care period will presumably be released into the 
environment. 
19 Closure Turf is a combination of a low permeability synthetic barrier with a top surface with artificial grass, 
similar to material commonly known as Astroturf  
20 See Attached ClosureTurf Brochure 
21 Modeling should be conducted to evaluate the amount of ash the will remain saturated, both while porewater is 
being collected and treated, and once porewater collection and treatment is discontinued at the end of the 30-year 
post-closure period. 
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at this site would rely on a combination of reduction of leachate production and collection of 

drainage in the toe drains following capping, and of attenuation of metals released into 

groundwater by subsurface soils to reduce the concentration of groundwater contaminants.  

Guidance documents on natural attenuation22 identify definition of the extent of contamination as 

a prerequisite for application of an MNA groundwater remedy.  The minimal space between the 

landfill and surface waters that surround the Plant Barry Coal Ash Impoundment makes adequate 

identification of the location of the leading edge of contamination infeasible.  In fact, the extent 

of contaminant plumes around the site has never been determined due to the limited space 

between the landfill and shorelines.  

Another key factor used in assessing whether MNA is appropriate is whether there are on-site, or 

off-site receptors, such as surface waters, of the contaminated groundwater.  The USEPA has 

noted23 that MNA is not appropriate when it can be shown that cross media transfer of 

contaminants from groundwater to surface water is occurring.  Based on the available data, ash-

related contaminants have been present in the groundwater that flows from the Plant Barry Ash 

Pond into the Mobile River for at least three decades and likely much longer.  

No geochemical or fate and transport modeling been submitted to predict the extent of current or 

future groundwater contamination that would be expected following implementation of the 

proposed source control remedy.  These omissions are troubling since the lack of such data will 

impair ADEM’s ability to evaluate the extent of groundwater and environmental degradation that 

can and would likely result from implementation of the proposed Closure Plan.   

Even more problematic is the lack of any forethought or evaluation of conditions that can be 

expected to develop in the future when porewater is no longer being removed from the toe drains 

and treated in the wastewater treatment plant, and when the ClosureTurf weathers or becomes 

damaged to the point that precipitation is again infiltrating directly into the coal ash.  Of course 

by that time, maintenance and groundwater monitoring will have been long terminated and those 

creatures then living in the Mobile-Tensaw River Bottomlands Natural Landmark will be the 

first to be impacted by increasing environmental impairment caused by the Plant Barry Ash 

Pond.  The proposed Closure Plan is essentially attempting to solve a current problem with a 

temporary fix designed to pass the costs of permanently cleaning-up coal wastes on to future 

residents. 

Impoundment Site Geology 

The 2017 Annual Groundwater Monitoring and Corrective Action Report24 describes the 

geology of the plant Barry Ash Pond as consisting of Holocene age alluvial and low terrace 

deposits consisting of fine to coarse sand, silt, sandy clay, clay and shell fragments.  The 

22 USEPA 1999, 2007, and 2015 
23 USEPA, 2015, p.18 
24 Alabama Power, 2018 
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Holocene sediments overlie undifferentiated Miocene sediments consisting of fine to very-

coarse-grained sand with interbedded sandy clays, silts, and shell fragments.  The near-surface 

stratigraphy below the Ash Pond has been broken into the following units:  

 Five to 20 feet of fill material that was placed on the site during construction of the Ash 
Pond.  This material is generally composed of sandy and silty lean clays.   

 Unit 1 is described as a somewhat uniform layer of fat clay with some interlayered sandy 
lean clays.  This unit extends from the base of the fill to elevations of approximately -10 
to -25 feet mean sea level (MSL). 

 Unit 2 is composed of sandy lean clay and trace amounts of interlayered sand with lenses 
of clayey sands and silty sands.  This unit extends from the base of Unit 1 to elevations of 
approximately -20 to -40 feet MSL. 

 Unit 3 is a poorly graded sand layer with silt, fine gravel, and lenses of sandy clay and 
clayey sand.  Soil borings on the site did not determine the entire vertical thickness of this 
sand unit.  This sand unit is identified as the uppermost aquifer at the site, the 
Watercourse Aquifer.    

The sedimentary units below the Plant Barry Ash Pond were deposited by fluvial processes on 

the floodplain of the Mobile River.  Units 1 and 2 are composed of interbedded and 

discontinuous clay, silt and sand layers representative of overbank fluvial sediments.  Unit 3 

consists of a relatively thick silty sand unit that appears to represent former channel or splay 

deposits.  Alabama Power appropriately designates Unit 3 as the uppermost aquifer beneath the 

facility, the Watercourse Aquifer.  While some of the clays in overbank fluvial sediments (Units 

1 and 2) often display low hydraulic conductivities in laboratory tests, the discontinuous nature 

of the clay layers allows groundwater and migrating contaminants to move vertically through 

these units.  Site-generated monitoring data showing contamination of groundwater in wells 

completed in Unit 3 confirms transport of contaminants through Units 1 and 2, and into 

underlying aquifer. This fact confirms that the interbedded clay, silt, and sand layers that 

underlie the Plant Barry Coal Ash Pond allow groundwater to flow into and out of the 

impoundment with changing river stage. 

The floodplain of a meandering river system is an unstable location that is unsuited to permanent 

containment of waste.  The Mobile River will continue to migrate across its floodplain. River 

channels migrate downstream as well as laterally across the floodplain.  In the case of the plant 

Barry Coal Ash Pond a cut bank impinges on the northern boundary of the plant site and coal ash 

impoundment that increases near-term potential for erosion during flood events.  Over the long 

term, any wastes left in place on the floodplain will certainly be subject to flooding and/or 

release by the meandering river system.  Construction of a waste disposal facility on the 

floodplain and immediately adjacent to the channel of a major meandering river is a project that 

would not be permitted under solid waste rules and should not be permitted for disposal of coal 

ash.   



12 

GEO-HYDRO, INC

Ash Pond Hydrogeology 

The Assessment of Corrective Measures25 describes groundwater as occurring at very shallow 

elevations beneath the site.  A potentiometric surface map (attached) from this report shows 

groundwater elevations ranging from an elevation of 4.25 feet on the west side to a low of 2.51 

feet on the far south end of the pond.  Since the elevation of the bottom of the ash pond is located 

between -2.5 and 1.0 feet,26  the water table within the pond occurs in the coal ash and is 

unconfined.  Groundwater is recharged by infiltration of pond water and precipitation from 

above and lateral inflow from the discharge canal.  Horizontal groundwater flow27 is away from 

a high elevation along the west central part of the pond toward Mobile River discharge areas to 

the east, and south.   

The Assessment of Corrective Actions28 describes vertical groundwater flow in the upper strata 

as likely retarded by low permeability clays.  While vertical groundwater flow in fine-grained 

fluvial sediments of this nature can be expected to be restricted by an order of magnitude or 

more, the discontinuous nature of fluvial sediments typically allows groundwater and soluble 

contaminants to migrate in the vertical direction.  This assessment is verified in the next section 

of this report that describes contamination of monitoring wells screened in the Unit 3 sand layer 

(the uppermost Watercourse Aquifer).  If vertical flow of groundwater and transport of CCR 

contaminants was impeded by the sandy and silty clay units that overlie the Watercourse 

Aquifer, statistically significant exceedances of background water quality and Groundwater 

Water Protection Standards (GWPS) would not have been detected in the uppermost aquifer 

monitoring system.  Evidence of migration of CCR contaminants into the underlying aquifer 

shows that the Units 1 and 2 function as an aquitard29 rather than as an aquiclude30 that could 

function as a natural bottom to the CCR impoundment.  The proposed closure of the Plant Barry 

Coal Ash Pond would not include a pond bottom that can effectively prohibit flow of 

groundwater and/or leachate into or out of the impoundment.    

Groundwater elevations reportedly fluctuate in response to rainfall and the stage of the Mobile 

River.31  Inflow of groundwater through the bottom and sides of the ash pond occur whenever 

the Mobile River is at high stages.  The Amended Closure Plan 32  indicates that construction of 

25 Anchor QEA, 2019  
26 Alabama Power, 2019b 
27 The direction of flow described here is based on water elevations around the perimeter of the ash pond.  
Groundwater monitoring points within and below the ash pond are badly needed if an accurate description of flows 
is to be developed. 
28 Anchor QEA, 2019  
29 Freeze and Cherry, 1979, p. 47, the term aquitard is used to describe less-permeable beds in a stratigraphic 
sequence that may be permeable enough to transmit water in quantities that are significant in the study of regional 
groundwater flow, but their permeability is not sufficient to allow completion of production wells.  
30 Freeze and Cherry, 1979, p. 47, the term aquiclude is used to describe a saturated geologic unit that is incapable of 
transmitting significant quantities of water under ordinary hydraulic gradients. 
31 Anchor QEA, 2019 
32 Alabama Power, 2019b 
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the proposed CCR containment berms will include a low permeability barrier wall that extends 

vertically to approximately 1-foot into the uppermost underlying clay layer.  This addition to the 

Closure Plan is an effort to minimize lateral inflow into the consolidated CCR waste footprint.  

Unfortunately, we know that the clays that underlie the impoundment are actually interbedded 

clays, silts, and sands that are not impermeable.  Keying the bottom of the proposed barrier wall 

into interbedded clays, silts and sands that underlie the impoundment, if successfully 

implemented, will reduce lateral flow through Unit 1 but will not eliminate vertical flow into and 

out of the waste through the pond bottom.   

The FEMA floodplain map of the site indicates that water elevation at the site in the Mobile 

River is expected to reach an elevation of 15 to 16-feet msl during a 100-year flood.  Under these 

conditions up to 18.5-feet of saturated ash would be expected to be present in the closed 

impoundment.  The result of this re-wetting of ash will be renewed and enhanced leachate 

generation.  Waste located in the consolidated and capped Ash Pond will continue to generate 

and release leachate as water exits the impoundment.  

Prior to impoundment construction Sister’s Creek flowed across the property toward its 

discharge in the Mobile River.  There is no indication of whether the Sister’s Creek channel was 

over-excavated and backfilled during construction, or if the channel remains and represents a 

pathway for preferential groundwater flow from the ash pond to the river.   

Other generation facilities33 that have proposed similar Cap–In-Place closure scenarios for ash 

impoundments have typically conducted multiple phases of groundwater flow and transport 

modelling in at least an attempt to predict how groundwater flow directions will be altered, and 

to further predict how far downgradient water quality impacts may persist after waste 

consolidation and capping.  Here, no such predictive modeling effort has been conducted in 

support of the Plant Barry Ash Pond Closure Plan.  This omission results in the lack of important 

data.  Nevertheless, currently available information supports the findings set forth above 

concerning present and future groundwater degradation, future impoundment and release of 

leachate, and contamination of water by post-closure discharge of leachate.   

Groundwater Quality Monitoring 

Groundwater contamination related to operation of the Plant Barry Coal Ash Pond has been 

known since at least 1991 and likely began to occur shortly after the pond was constructed in 

1965. A screening site inspection34 of the Barry Plant, conducted in 1991 by NUS Corporation 

on behalf of USEPA, found arsenic in groundwater downgradient of the ash pond at 

33 Examples include the Roxboro, Mayo, and Belews Creek Generating Stations in North Carolina. On April 1, 
2019, the North Carolina Department of Environmental Quality determined based on the science that excavation of 
these and three other unlined coal ash impoundments is the only closure option that met state standards “to best 
protect public health and the environment.” Department of Environmental Quality, North Carolina Closure 
Determination April 1, 2019, see https://deq.nc.gov/news/key-issues/deq-orders-all-coal-ash-excavated
34 NUS ,1991 
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concentrations of up to 500 ug/l.  At the time of this inspection the groundwater and surface 

water contamination pathways were stated to be the primary concerns for this site.  

Groundwater quality monitoring required by the Federal CCR rule has recently confirmed that 

groundwater around the Ash Pond is impacted with coal ash-related contaminants.  Ash-related 

contaminants detected at concentrations above background include the common ash–related 

contaminants Boron, Calcium, Chloride, TDS, and pH.35  Impacted wells include: BY-AP-MW-

1, BY-AP-MW-5, BY-AP-MW-7, BY-AP-MW-8, BY-AP-MW-9, BY-AP-MW-10, BY-AP-

MW-11, BY-AP-MW-12, BY-AP-MW-13, BY-AP-MW-14, BY-AP-MW-15, and BY-AP-MW-

16.36  The attached table below illustrates the distribution of statistically significant increases 

(SSI’s) over background water quality and/or the GWPS reported by Alabama Power.37

Statistically significant increases (SSI) of Arsenic and Cobalt38 above their GWPS were 

documented in the 2018 annual monitoring report.39   Impacted monitoring wells are located on 

all sides of the impoundment indicating that mounding of water has caused radial flow and 

contaminant transport. Alabama Power has conducted no modeling to evaluate the potential 

impact on water quality that the proposed closure plan might have on groundwater quality. 

The above findings are based on my review of available sources, including materials submitted 

by Alabama Power to ADEM, the content of Alabama Power’s CCR Rule Compliance Data and 

Information website, and my education, qualifications, experience, and expertise.  I would be 

happy to discuss the planned closure of Plant Barry with you and/or ADEM at any time.   

Please let me know if you have questions or comments. 

Sincerely, 

Mark A. Hutson, P.G. 
303-948-1417 

mhutson@geo-hydro.com

Attachments 

35 Boron, Calcium, Chloride, TDS, and ph are Federal CCR rule Appendix III coal ash parameters 
36 Alabama Power, 2018 
37 Groundwater Protection Standards are either the maximum contaminant level (MCL) where one has been 
established, rule established limits, or background concentration if background is higher than the MCL. 
38 Arsenic and Cobalt are Federal CCR rule Appendix IV coal ash parameters 
39 Alabama Power, 2019a 
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Plant Barry 

Statistically Significant Increases or Exceedances of Groundwater Protection Standard 

Appendix III40 BY-AP-
MW-1 

BY-AP-
MW-5

BY-AP-
MW-7

BY-AP-
MW-8 

BY-AP-
MW-9 

BY-AP-
MW-10 

BY-AP-
MW-11

BY-AP-
MW-12 

BY-AP-
MW-13 

BY-AP-
MW-14 

BY-AP-
MW-15

BY-AP-
MW-16 

Boron SSI SSI SSI SSI SSI

Calcium SSI SSI SSI SSI SSI SSI SSI SSI SSI SSI SSI SSI

Chloride SSI SSI SSI SSI SSI SSI SSI SSI SSI SSI SSI SSI

TDS SSI SSI SSI SSI SSI SSI SSI SSI SSI SSI SSI SSI

pH SSI

Appendix IV41

Arsenic 
Exceeds 
GWPS  

Exceeds 
GWPS

Exceeds 
GWPS

Exceeds 
GWPS

Exceeds 
GWPS

Exceeds 
GWPS

Exceeds 
GWPS

Exceeds 
GWPS

Exceeds 
GWPS

Exceeds 
GWPS

Exceeds 
GWPS

Cobalt
42 Exceeds 

GWPS
Exceeds 
GWPS

Exceeds 
GWPS

40 Identification of SSI’s for Appendix III parameters is found  in Appendix B of the 2017 Annual Monitoring Report  
41 Exceedances of Arsenic and Cobalt GWPS described in Section 6.2 of the 2018 Annual Monitoring Report 
42 Cobalt exceedances in MW-7 and MW-16 were only in first of two Semi-Annual Monitoring Events. 
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Documents Reviewed 

Data and information sources reviewed included the following documents: 

Alabama Power, 2016a, History Of Construction For Existing CCR Surface Impoundment, Plant 
Barry Ash Pond, available at: 
https://www.alabamapower.com/content/dam/alabamapower/Our%20Company/How%20We%20Op
erate/ccr/plant-barry/ash-pond/design-criteria/History%20of%20Construction%20-
%20Ash%20Pond.pdf

Alabama Power, 2016b, Closure Plan For Existing CCR Surface Impoundment, Plant Barry Ash 
Pond, available at:  
https://www.alabamapower.com/content/dam/alabamapower/Our%20Company/How%20We%20Op
erate/ccr/plant-barry/ash-pond/closure-and-post-closure/Closure%20Plan%20-%20Ash%20Pond.pdf

Alabama Power, 2016c, Liner Design Criteria, 40 C.F.R. Part 257.71, Plant Barry Ash Pond, 
available at: 
https://www.alabamapower.com/content/dam/alabamapower/Our%20Company/How%20We%20Op
erate/ccr/plant-barry/ash-pond/design-criteria/Liner%20Design%20Criteria%20-
%20Ash%20Pond.pdf

Alabama Power, 2018, 2017 Annual Groundwater Monitoring and Corrective Action Report, 
Alabama Power Company, Plant Barry Ash Pond, January 31, 2018, available at: 
https://www.alabamapower.com/content/dam/alabamapower/Our%20Company/How%20We%20Op
erate/ccr/plant-barry/ash-pond/groundwater-monitoring-and-corrective-
action/2018%20Annual%20Groundwater%20Monitoring%20and%20Corrective%20Action%20Rep
ort%20-%20Barry%20Ash%20Pond.pdf

Alabama Power, 2019a, 2018 Annual Groundwater Monitoring and Corrective Action Report, 
Alabama Power Company, Plant Barry Ash Pond, January 31, 2019, available at: 
https://www.alabamapower.com/content/dam/alabamapower/Our%20Company/How%20We%20Op
erate/ccr/plant-barry/ash-pond/groundwater-monitoring-and-corrective-
action/2019%20Annual%20Groundwater%20Monitoring%20and%20Corrective%20Action%20Rep
ort%20-%20Barry%20Ash%20Pond.pdf

Alabama Power, 2019b, Amended Closure Plan For Ash Pond, Plant Barry, Alabama Power 
Company, Bucks, Alabama, July 2019   

Anchor QEA, 2019, Assessment of Corrective Measures, Plant Barry Ash Pond, June 2019 

ClosureTurf, 2018, A Predictable Benchmark of Performance, available at: 
https://agruamerica.com/resource/closureturf/

EPA, 1993, Criteria for Solid Waste Disposal Facilities, A Guide for Owners/Operators, EPA/530-
SW-91-089, March 1993, available at https://www.epa.gov/sites/production/files/2016-
03/documents/landbig.pdf 



17 

GEO-HYDRO, INC

EPA, 2015a, Effluent Limitations Guidelines and Standards for the Steam Electric Power Generating 
Point Source Category, 80 Fed. Reg. (November 3, 2015) (40 C.F.R. Part 423), available at 
https://www.govinfo.gov/content/pkg/FR-2015-11-03/pdf/2015-25663.pdf

EPA, 2015b, Technical Development Document for the Effluent Limitations Guidelines and 
Standards for the Steam Electric Power Generating Point Source Category, EPA-821-R-15-007 
(September 2015), available at https://www.epa.gov/sites/production/files/2015-
10/documents/steam-electric-tdd_10-21-15.pdf

EPA, 2016, Annual Effluent Guidelines Review Report, EPA-821-R-16-002 (June 2016), available 
at https://www.epa.gov/sites/production/files/2016-06/documents/2015-annual-eg-review-
report_june-2016.pdf

FEMA National Flood Hazard Layer (NFHL) Viewer, 1% Annual Chance of Flood Hazard, 
available at: https://hazards-
fema.maps.arcgis.com/apps/webappviewer/index.html?id=8b0adb51996444d4879338b5529aa9cd&
extent=-120.89967753478992,37.461234314684006,-120.79376246520997,37.52933267030895

Freeze and Cherry, 1979, Groundwater, Prentiss-Hall, Inc. 

National Park Service, 2016, A State of Knowledge of the Natural, Cultural, and Economic 
Resources of the Greater Mobile-Tensaw River Area, Natural Resource Report 
NPS/NRSS/BRD/NRR-2016/1243, available at 
https://irma.nps.gov/DataStore/DownloadFile/563000

NUS Corporation, 1991, Screening Site Inspection, Phase II, Alabama Power Company – Barry 
Steam Plant, Bucks, Mobile County, Alabama, EPA ID#:ALD082148800 

USEPA, 1999, Use of Monitored Natural Attenuation at Superfund, RCRA, Corrective Action and 
Underground Storage Tank Sites, OSWER Policy Directive 9200.4-17P 

USEPA, 2007, Monitored Natural Attenuation of Inorganic Contaminants in Ground Water, Volume 
1 – Technical Basis for Assessment, National Risk Management Research Laboratory, Office of 
Research and Development, Cincinnati, Ohio 

USEPA, 2015, Use of Monitored Natural Attenuation for Inorganic Contaminants in Groundwater at 
Superfund Sites, OSWER Policy Directive 9283.1-36, August 2015 

United States Geological Survey, 1943, Bay Minettee, AL, 1:62,500 Topographic Map 

United States Geological Survey, 1943, Creola, AL, 1:62,500 Topographic Map 

United States Geological Survey, 1943, Citronelle, AL, 1:62,500 Topographic Map 

United States Geological Survey, 1943, Tensaw, AL, 1:62,500 Topographic Map 
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ClosureTurf®  
A PREDICTABLE BENCHMARK OF 
PERFORMANCE

ADVANCED FINAL COVER SYSTEM



Soil erosion continually plagues the ongoing management of landfills, industrial waste sites, CCR 

storage areas, and other environmental containment applications requiring constant rebuilding of 

slopes weakened by rain and wind. In addition to ongoing maintenance headaches, traditional systems 

utilizing soil as their main component are costly to maintain, slow to install and introduce unwanted slope 

stabilities. ClosureTurf® is the only solution that provides a predictable benchmark of performance.

A prescriptive cover is effectively an engineered structure reliant upon vegetation and weather to perform 

as designed. With this in mind, ClosureTurf was designed to provide an engineered solution to Subtitle D 

requirements that would perform under all conditions. It is quickly becoming the closure system of choice 

across the country for engineers, owners , government agencies and many others who are seeking the best 

solution for their containment challenges. The ClosureTurf system offers exceptional stability, long-term 

protection and natural aesthetics all for a comparable price to traditional designs. 

Soil Slopes Don’t Work, Although They Keep You Working



ClosureTurf is a patented, three-component system comprised of a structured geomembrane, an 

engineered synthetic turf and a specified infill. The ClosureTurf system provides predictable performance 

over a vegetated Subtitle D landfill cover by:

 - Reducing construction and long-term maintenance costs

 - Exceeding technical performance factors

 - Withstanding extreme weather conditions

 - Lasting well beyond the post-closure care period

 - Easily incorporating into existing gas collection systems

 - Improving storm water quality

 - Allowing for Incremental closures for quicker gas control, odor control and leachate reduction

With a footprint of over 1,200 acres, ClosureTurf has proven to be superior in performance when compared 

to other cover solutions. Because of its consistent ability to meet and/or exceed compliance and 

performance standards, ClosureTurf is the preferred method in landfill final cover designs for many.

ClosureTurf® Makes Erosion Control Easy—It’s Virtually Install and That’s All. 

Berkeley County Landfill, SC
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Construction Benefits
• Installs at least 50% faster than traditional soil caps

• Eliminates on average 550 truck trips of soil per acre from local 

roadways

• Allows for incremental closures

• Eliminates 2 feet of soil; no borrow soil

• Easily adapted during or after construction for solar field 

development

Technical Performance
• Prevents common erosion, storm water and siltation problems—

even during severe weather events

• Utilizes the highest interface friction geomembrane available in 

the market for greater stability on steeper grades and eliminates 

the need to rebuild slopes

• With a design life of 100+ years, the lifespan of the ClosureTurf 

system extends well beyond the post-closure maintenance 

period

• Protects against driving forces, severe weather conditions heat 

and wind uplift

Cost Savings
• Reduces maintenance and post closure care by around 90% 

compared to a soil cap

• Reduces sediment loading clean out to surrounding channels 

and sedimentation/detention basins

A PREDIC TABLE PERFORMANCE CHECKLIST

Crazy Horse Landfill, CA 

Baldwin County Landfill, GA

Portola Landfill, CA 



Environmental Impacts
• Provides clean runoff with very low turbidity

• No soil, chemicals or fertilizers to contaminate the water

• Obtain control over gas collection sooner than later (“close as you go”)

• Reduces overall surface emissions

• Lowers the production of leachate with incremental closures

• Durable system construction designed to safely convey internal gas 

pressures, reduce unwanted releases and avoid slope stability issues

• Requires no irrigation, fertilizing, seeding or mowing

• Reduces environmental carbon footprint by up to 80%  

during construction

Port Angeles Landfill, WA

Runoff from a typical 1” rainfall 
(same site); ClosureTurf (left); 
traditional soil cover (right)

11 NTU 371 NTU
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WASTE

Prepared Subgrade

WASTE

TAKE A CLOSER LOOK AT CLOSURETURF

ClosureTurf is a patented, three component system comprised of a structured geomembrane, an 

engineered synthetic turf and a specified infill. The foundation of the system is an impermeable, highly 

transmissive structured geomembrane. It provides for the highest interface friction values available in 

the market. The engineered synthetic turf component gives the system its natural look and feel of grass 

while protecting the geomembrane from extreme weather conditions for the long term. The specified infill 

component is placed between the blades of the engineered turf and allows the system to be trafficked 

while also providing additional protection from weathering. While ClosureTurf incorporates easily into 

existing gas collection systems, the patented gas relief valve protects against build-up/ballooning if the  

gas collection system malfunctions. ClosureTurf is fast and easy to install for an aesthetically pleasing,  

cost-effective landfill closure solution.

• Studs on top provide quick
drainage of high intensity
rainfall events

• Spikes on bottom provide
high friction to subgrade

• Exceeds most regulatory
thickness requirements
by 20 %

STRUCTURED  
GEOMEMBRANE • Supports heavy traffic loads

• Provides additional UV
protection

• Lab tested in high rainfall
events

• Creates a non-exposed system
• Superior weathering

protection
• Reduces heat absorption

SPECIFIED INFILL

• Dimensional stability
• High interface friction
• Aesthetically pleasing
• Virtually maintenance free
• Superior resistance to:

- Extreme weather
- Long-term UV exposure
- Heat

ENGINEERED  
SYNTHETIC TURF



WASTE

Prepared Subgrade

WASTE

Gas relief valve for unplanned 

system malfunctions

* Most significant rainfall event to date is 22 inches over 24 hours with no damage to the ClosureTurf system.

GTRI Wind  
Tunnel Tested  
up to 120 mph  

(Factor of Safety > 2.0)

ClosureTurf is specifically designed for long-term slope 
stability in the wake of severe weather events such as intense 

rainfall, hurricane force winds and earthquakes.

Tested at Storm 
Intensities of over 
6 Inches Per Hour*
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AN INNOVATIVE SOLAR SOLUTION FOR LANDFILLS AND IMPOUNDMENTS

Solatics® is a patented solar system that uses ClosureTurf® as its foundation to turn an environmental 

liability into an environmental asset. Installing solar generation on capped landfills has proven an effective 

way to deploy large systems on typically unused space. By combining the proven technology of ClosureTurf 

with the advanced science of Solatics, the system yields the highest producing, easiest to maintain solar 

solution available on the market. ClosureTurf’s unique cover system enables solar panels to operate in a 

clean environment free of dust, grass clippings and potential damage from lawn mowing equipment.  

With a no penetration, friction-based attachment method, Solatics is able to operate and function with 

optimal performance.

Why Siting Solar on Landfills is Superior to Other Sites, including Greenfields:
• Productive use – financially and environmentally – of land resource with minimal typical reuse

• Receives superior financial incentives in some jurisdictions

• Prevents clear-cutting and grading of forests and greenfields

• Makes use of existing access roads, storm water management and security perimeters

Solatics is the only solar technology of its kind:
• Uses the latest dual glass panel proprietary technology

• Utilizes a low profile direct attachment system to protect against wind uplift and shear

• Does not use bulky racking material

• Does not penetrate the closure system

• Maximizes the landfill footprint with both top deck and slope positioning

• Simplifies wiring and increases the power per unit area by more than 35%
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OTHER ENGINEERED LANDFILL SOLUTIONS

HydroTurf is an innovative, environmentally-friendly alternative 

revetment to rock and concrete hard armor linings for landfill 

storm water management system applications, including 

downchutes, perimeter channels, bench drains, outfall 

structures, slopes and basins. It is a patented, three-component 

system made up of a structured geomembrane, an engineered 

synthetic turf and a specialized cementitious infill called 

HydroBinder®. Created specifically for hydraulic applications on 

landfills, HydroTurf will flex and move with typical differential 

settlements without compromising performance. It provides 

superior hydraulic properties capable of handling 

large flows resulting in very high velocities.

Benefits Over Traditional Landfill 
Storm Water Management Systems:

• Excellent hydraulic performance

• Less costly

• 50+ years of functional longevity

• Flexible solution for all settlement
conditions

• Impermeable for superior erosion
control

• Lightweight for rapid, low-impact and
scalable construction

• Easy to install in difficult areas

• Minimal long-term maintenance

• Natural aesthetics to match
surrounding environment

HydroTurf® Storm Water Revetment Technology

HydroTurf has been comprehensively tested at Colorado 
State University (CSU). CSU’s laboratory has the largest 
flumes for hydraulic testing in the world. HydroTurf did 
not reach failure at a maximum steady state overtop 
velocity of 40 feet/second and for 13 hours in the wave 
overtop simulator being subjected to a five-hundred-
year hurricane event for the New Orleans region.



The ClosureTurf Surficial Gas Collection System is a cutting edge 

technology that outperforms conventional gas collection systems 

on every metric. It also integrates well with the latest vertical 

columns for collection and drainage. In many cases, you can reduce 

the reliance on deep gas wells. The system relies upon positive 

internal landfill pressures to push the gas to the surface below the 

geomembrane where collection strips guide the gas to collection 

points. Benefits include reduced condensate management and 

treatment, higher collection efficiencies, a potential elimination of 

landfill oxidation and higher compliance standards (surface scans). 

It also allows for quicker gas control.

VersaCap is a wind and erosion resistant, intermediate engineered turf cover that reduces operational 

headaches and allows for increased gas collection efficiency before final closure. VersaCap prevents erosion, 

infiltration, runoff and gas emissions during the operational phases of the landfill, and is designed to have a 

15+ year life span. It is fast and easy to install, and does not include tires or sandbags to keep it in place.

ClosureTurf® Surficial Gas Landfill Management System

VersaCap® Intermediate Cover
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CLOSURETURF®, HYDROTURF®, VERSACAP®, SOLATICS®, EASYFLOW™ AND SOLID-I-BAG™ are U.S. registered trademarks which designates a product from Watershed Geosynthetics, LLC. 
This product is the subject of issued U.S. and foreign patents and/or pending U.S. and foreign patent applications. All information, recommendations, and suggestions appearing in this 
literature concerning the use of our products are based upon tests and data believed to be reliable; however, this information should not be used or relied upon for any specific application 
without independent professional examination and verification of its accuracy, suitability and applicability. Since the actual use by others is beyond our control, no guarantee or warranty 
of any kind, expressed or implied, is made by Watershed Geosynthetics LLC as to the effects of such use or the results to be obtained, nor does Watershed Geosynthetics LLC assume any 
liability in connection herewith. Any statement made herein may not be absolutely complete since additional information may be necessary or desirable when particular or exceptional 
conditions or circumstances exist or because of applicable laws or government regulations. Nothing herein is to be construed as permission or as a recommendation to infringe any patent.

770.777.0386 • watershedgeo.com

AFFILIATIONS:
Geosynthetic Institute (Partner) 
Georgia Tech Research Institute (Partner)
Industrial Fabrics Association International (Member)
Colorado State University - Engineering Research Center (Partner)
Florida Atlantic University (Partner)
Iowa State University (Partner)

CLOSURETURF IS TESTED IN ACCORDANCE WITH:
GTRI-SSWT - Aerodynamic Shear & Uplift
CSU USACE - Hydraulic Wave Overtopping
ASTM D5261 - Mass per Unit Area
ASTM D4632 - Grab Tensile Properties
ASTM D4595 - Wide - Tensile
ASTM D2256 - Tensile and Elongation
ASTM D4716 - Hydraulic Trasmissivity
ASTM D5321 - Interface Shear
ASTM D6460 - Large Scale Channel Hydraulics
ASTM D6241 - CBR Puncture
ASTM D6459 - InFill Stability
ASTM D4884 - Seam Strength
G147(02) & G145/G7 - UV Resistance & Stability
UL94 Modifiers - Flammability
ASTM D7277 - Steady State Hydraulic Overtopping
ASTM E 108 - Burning Brand
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Mark A. Hutson, P.G. 

Summary of Qualifications 
Over 38 years professional experience performing and managing site characterization, RI/FS’s, RFI’s, and soil 
and/or groundwater remediation projects.  Management experience includes all aspects of projects for industrial, 
governmental, and non-profit clients.  I have provided technical review, comments, and oversight on preparation 
of numerous permit applications and a wide array of projects.

Professional Experience 
Geo-Hydro, Inc., 2006-Present, Principal/Senior Scientist 

Weston Solutions, Inc., 2002-2006, Senior Project Manager/Business Line Operations Manager 

Ellis Environmental Group, LLC, 2001-2002, Senior Project Manager 

Foothill Engineering Consultants, 1997-2001, Senior Project Manager  

Burns & McDonnell Waste Consultants, Inc., 1996-1997, Senior Project Manager 

Hydro-Search, Inc., 1990-1996, Senior Project Manager/Operations Manager 

Roy F. Weston, Inc., 1984-1990, Senior Geologist/ Project Manager 

University of Illinois at Chicago, 1982-1984, Teaching Assistant 

Ecology and Environment, Inc., 1980-1982, Hydrogeologist 

Illinois Environmental Protection Agency, 1978-1980, Environmental Protection Specialist 

Professional Registrations, Memberships, and Affiliation
Professional Geologist - Wisconsin (No. 889), Illinois (196.001465), Indiana (No. 754), Kansas (No. 709), 
Nebraska (No. G-0329), North Carolina (No. 2513) 

American Institute of Professional Geologists - Certified Professional Geologist (No. 7302) 

Colorado Ground Water Association - (Past-President 2015-2016), President 2014-2015, Vice President 2013-
2014, Education Committee Chair, 2011-2018) 

Education 
M.S., Geology, University of Illinois at Chicago, 1989 

B.S., Geology, Northern Illinois University, 1978 

Graduate Studies in Business, Northern Illinois University, 1979-81 

Various courses on computer software and geographic information systems 
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Select Project Experience 
Technical Oversight and Consulting 

 Consultant tasked with reviewing and summarizing water quality data from 66 Coal Combustion Residual 
sites to gain insight into the nature and magnitude of the documented impacts that CCR units have on 
groundwater quality.  Results were submitted to EPA by my client during the public comment period on 
proposed revisions to the 2015 Coal Combustion Residual Rules. 

 Consultant tasked with reviewing and providing my Expert Opinions on EPA’s proposed revisions to the 
2015 Coal Combustion Residual rules.  Opinions were submitted to EPA by my client during the public 
comment period. 

 Consultant tasked with reviewing and providing comments on Site Assessment Plans, Comprehensive 
Site Assessments, and Corrective Action Plans for coal ash impoundments at the Mayo, Roxboro, and 
Belews Creek Generating Stations in North Carolina.  Coal ash impoundments at each of these sites were 
constructed in stream valleys and resulted in burying perennial streams below sluiced ash.  

 Consultant for the Western Environmental Law Center initially tasked with reviewing and providing 
comments on the mine permit application for the Bull Mountains Mine, Montana.  I was subsequently 
asked to provide testimony about concerns over inadequate evaluation of potential impacts to springs and 
seeps as well as water supplies on surrounding properties. 

 Consultant tasked with reviewing closure plan information and monitoring reports from the Santee 
Cooper Grainger Generating Station ash pond closure.  The site is located near Conway, SC.  Documents 
were reviewed to evaluate the effectiveness of the proposed closure plan and comments were provided to 
counsel for use in negotiations with the company. 

 Technical Consultant tasked with reviewing and preparing comments on the Draft Environmental Impact 
Statement for the Four Corners Power Plant and Navajo Mine Energy Project in New Mexico.  Reviewed 
documentation from Office of Surface Mining Reclamation and Enforcement sources and prepared 
comments covering the effects of current and previous mining and coal ash disposal practices and 
identifying proposed activities likely to adversely impact environmental quality.  

 Consultant providing support to counsel by reviewing and providing comments on Groundwater 
Assessment Work Plans and Drinking Water Supply Well and Receptor Surveys at 14 coal ash disposal 
facilities located in the southeast.  The document reviews were conducted in order to evaluate the 
appropriateness of proposed characterization, make recommendations to improve characterization, and 
identify any sites that showed a particularly high risk to off-site receptors.    

 Consultant tasked with reviewing and preparing comments on the 2012 reports covering the Plant Area, 
Stage One and Stage Two Evaporation Ponds Area, and Units 3 & 4 Evaporation Holding Ponds Area of 
the Colstrip Steam Electric Station located at Colstrip, MT.  Reviewed documents and prepared 
comments and talking points that were submitted subsequently submitted to regulators.   

 Consultant on the Pines Groundwater Plume Site through a USEPA Technical Assistance Program grant 
from PRPs to local citizens’ group.  The Pines site is a coal combustion waste landfill with significant 
spread of contaminants.  Provide assistance to the citizens through grant to provide assessment and 
feedback on site work products as they are developed and implemented, explain the remediation 
processes and activities to the citizens, and serve as technical liaison between citizens and remediation 
team. 

 Technical Consultant tasked by with reviewing a variety of documents and monitoring data from the 
Rosebud Mine located near Colstrip, MT.  Document and data reviews included groundwater monitoring 
data, MPDES permits and discharge monitoring reports, and permit renewal documents. In each case, 
documentation and data were reviewed and comments were prepared and submitted to counsel.   
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 Technical Consultant providing support at the Massachusetts Military Reservation (MMR) on Cape Cod, 
MA.  Under contract to the Corps of Engineers, provided third-party technical support services for the 
Selectmen of four towns surrounding MMR from 1998 thru 2011.  The project involved oversight of 
impact area characterization and remediation activities including UXO location and disposal, and 
characterization of explosive impacted soil and groundwater, volatile organics, and perchlorate.  Provided 
technical review of remediation data as well as comments and advice to the Selectmen on technical 
issues. 

 Environmental Consultant to the City of Afton, MN to review and provide comments on an  application 
to develop a coal combustion waste landfill on the site of a former sand and gravel mining operation.  On 
behalf of the City of Afton, GHI reviewed the available materials, identified data gaps and potential 
concerns, and submitted detailed comments on the plan.  Major concerns included the susceptibility of the 
local water supply to contamination from the facility, the unacceptable geologic characteristics of the site 
for construction of a waste disposal facility, poor characterization of wastes to be placed in the facility, 
improper modeling of the site conducted in support of the EIS, and the location of many potential 
receptors downgradient of the facility. 

 Project Manager and Consultant tasked with reviewing and providing technical comments on the 
Faulkner, Westland and Brandywine coal combustion waste disposal facilities in rural Maryland.  
Provided comments on the adequacy of characterization of the nature and extent of contaminants released 
from these facilities.  Subsequently supported the legal team in negotiating the details of necessary actions 
to be taken during closure of these facilities to protect human health and the environment. 

 Consultant tasked with reviewing and preparing comments on a permit amendment application for the 
Savage Mine located in eastern Montana.  Comments submitted to counsel primarily concerned the 
adequacy of the site characterization, the hydrologic balance and probable hydrologic consequences of 
proposed application.   

 Project Manager and Consultant on the review and preparation of technical comments on an application 
by a major utility to develop an unlined coal combustion waste (CCW) disposal facility in western 
Kansas.  Major issues included the leachability of CCW in the landfill environment, inadequacy of the 
proposed groundwater monitoring plan and the lack of necessary groundwater protection systems in the 
design.  Comments were provided to counsel for inclusion in the public review process. 

 Environmental Consultant tasked with reviewing and preparing comments on a permit application for a 
proposed lignite mine located near South Heart, North Dakota.  Comments submitted to counsel included 
identification of inadequacies in the site characterization, the monitoring plan, the Probable Hydrologic 
Consequences, and the evaluation of potential alluvial valley floors.  Comments were submitted to 
counsel.  

 Project Manager and Consultant for Robinson Township and Environmental Integrity Project on a review 
of a permit application submitted to the State of Pennsylvania to mine coal refuse, generate electricity and 
dispose of coal combustion waste at the location of a large coal refuse pile. Services included permit 
application review and preparation of comments.  Review identified deficiencies in the characterization of 
geologic materials, groundwater, surface water, and the hydrologic balance provided in the permit 
application.  

 Geologist on a geologic and hydrogeologic assessment of a proposed regional landfill in Kendall County, 
Il. Research documented problems with the geologic and hydrogeologic characterization, including karst 
features in the area that had not been noted or anticipated in the permit application materials. 

Site Characterization and Remediation 

 Lead author on a Groundwater Impact Assessment at a coal combustion waste disposal facility in Illinois. 
This project was conducted to assist an electric generating station investigate the nature and extent of 
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contaminants that had been released to the groundwater and to investigate remedial options necessary to 
minimize future releases.  Results of this study are currently being implemented by the company and are 
projected to adequately contain contamination and avoid exposures to surrounding residents. 

 PCP Contaminated Soil Remediation, Beaver Wood Products, Columbia Falls, MT, Project Manager.  
Manager of a project to investigate, excavate and bio-remediate PCP impacted soils at a former pole 
treatment site. Soil treatment was conducted via an on-site Land Treatment Unit (LTU). At the time of 
project completion over 20,000 cubic yards of impacted soil had been excavated, treated, and returned to 
the site.  Responsible for project planning and execution, budget and schedule tracking, and cost control.   

 Project Manager of a project to remediate and remove an oil interceptor pond containing PCB-
contaminated sediment at a generating facility in North Dakota.  Oily sludge in the pond contained PCB’s 
in sufficient concentrations to require special handling and disposal.   Responsible for all aspects of the 
project including evaluating remedial action alternatives, preparing construction plans, representing the 
client with regulatory agencies, and implementation of the approved site closure. Fly ash was added as a 
stabilizing agent to stabilize the sediment within the pond.   Stabilized and characterized sediment was 
shipped to a permitted TSCA facility for disposal.   

 Remediation of hydrocarbon contaminated soils at natural gas collection and pumping Stations, KN 
Energy, Project Manager.  The project consisted of identification of areas of visually impacted soils, 
excavation of soils to visually clean, screening soils with field instrumentation, collecting verification 
samples for laboratory analysis, directing contaminated soil excavation, and replacing excavated soil with 
clean backfill.  Impacted soil was transported to pre-existing landfarm areas for treatment by the client. 

 Project Manager and Principal Investigator on a mixed waste treatability study performed for Kerr-
McGee Corporation to investigate methods of making radiologically impacted hydrocarbon sludge 
acceptable for disposal without increasing the total volume.  The project included characterization of the 
physical, chemical, and radiologic composition of the available waste materials, and evaluating the 
feasibility of combining wastes to produce an acceptable material.  Pilot scale testing was conducted on 
the most promising materials to identify the proportions necessary to produce an optimum mixture.

 Project Manager on a groundwater remedial design project at a Phillips Petroleum facility in Beatrice, 
Nebraska.  Project tasks included a general site characterization, geophysical surveys, soil borings and 
chemical analysis, pump testing, and design of ground water remediation system.  Remedial technologies 
selected utilized air stripping and carbon absorption. 

 Project Geologist involved in the installation of a petroleum hydrocarbon recovery system at the Hess Oil 
refinery on St. Croix US Virgin Islands.  Activities included daily coordination with refinery personnel 
and drilling contractors, logging and installing recovery wells, and performing recovery tests on 
completed installations. 

 Project Manager of a program to investigate, design and construct ground water remediation systems at 
three Chevron facilities in Puerto Rico.  Project included ground water characterization, pump testing and 
conceptual and detailed designs of remediation systems. Systems were constructed, operated for a period 
of approximately 2 years and have now been removed. 

 Prepared Detailed Plans and Specifications for construction and operation of a land treatment unit to 
remove hydrocarbon and volatile organics from soil in North Dakota, Project Manager.  Managed a team 
of people involved in preparation of a complete design and specifications package for construction and 
operation of a land treatment unit to treat soils impacted with petroleum hydrocarbon and chlorinated 
solvents.  This project was completed on schedule, has been built and was successfully completed.  

 Project Manager and author of a revised and updated Site Decommissioning Plan for the Kerr-McGee 
facility in Cushing, OK.  Plan preparation included summarizing site conditions, establishing clean-up 
criteria, specifying remedial actions for each of 16 radioactive materials areas (RMAs) including 
measurement and sorting of materials, and planning final survey procedures.  The scope of the 
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remediation was negotiated with Nuclear Regulatory Commission headquarters and regional personnel as 
the document was being drafted to attempt to minimize the time for subsequent review and approval. 

 Project Manager of a multi-million dollar U.S. Army program to identify and properly abandon wells 
located on Rocky Mountain Arsenal (RMA) that could possibly be conduits for downward migration of 
contamination.  This work was conducted in accordance with an Administrative Order ceasing remedial 
activities at RMA.  Over 350 wells were identified and abandoned under this program. 

 Project Manager on the characterization of Bombing Target 5 for the Pueblo of Laguna, NM.  Portions of 
the Laguna Pueblo were used during WWII as a bombing practice area.  The project consisted of 
preparation of detailed UXO planning documents, surface clearance of the area around the target, and 
excavation of the target to a depth of 5-feet below the surface.  Material found to potentially present and 
explosive hazard were collected on-site and detonated on-site at the end of the project.  The Pueblo of 
Laguna and the Corps of Engineers approved all procedures and field activities. 

 Multi-phase AFCEE Soil And Groundwater Investigation And Monitoring Program at the Former 
Bergstrom Air Force Base in Austin, Texas, Project Manager.  Investigation areas included an oil-water 
separator at an engine test facility, a former maintenance facility, and the base landfills.  Soils were 
contaminated with heavy metals including lead and solvents. Contaminated soils were excavated and 
disposed at an off-site facility.  Closure reports for all three areas were submitted and approved by 
TNRCC.  

 Project Manager on a contract to the Department of Energy to perform a surface clearance for UXO at 
three former bombing targets at the Tonopah Test Site in Nevada.  Materials encountered included 
practice bombs and rockets that had been fired several decades ago.  UXO technicians inspected each 
piece of material for potential explosive hazards.  Materials that potentially contained explosive hazards 
were blown-in-place by Tonopah personnel.  Scrap material was secured on-site and disposed 
appropriately at the end of the project. 

 Project Manager for the investigation of subsurface contamination at several high priority solid waste 
management units at Rocky Flats Plant.  Work included identification and characterization of surface and 
subsurface soil contamination, source characterization, and evaluation of ground water quality and 
movement. 

 Project Manager under contract to Rockwell International to develop usable and defensible background 
geochemical data sets for various media at the Rocky Flats Plant.  The occurrence of low-level 
radioactive material contamination from many years of plant operations, surrounding land uses, and 
atomic test fallout necessitated an extensive program to develop data and apply statistical analysis to 
describe background conditions.  Additional statistical testing was performed to identify investigative 
results that showed results above defensible background values. 

 Project Manager on a multi-phase soil and groundwater investigation and monitoring program at the 
former Bergstrom Air Force Base in Austin, Texas.  Investigation areas included an oil-water separator at 
an engine test facility, a former maintenance facility, and the base landfills.  Closure reports for all three 
areas are currently being prepared. 

 Project Manager on a geophysical survey program at the Rocky Flats Plant designed to identify sources of 
chemical and radiological contamination at high priority solid waste management units.  Surveys included 
electromagnetic, magnetic, and electrical resistivity methods used in conjunction with aerial photographs 
to identify possible source areas. 

 Project Manager on a contract for USEPA Region 5 to plan and execute an investigation of the Federal 
Marine Terminals site near Detroit, Michigan.  The investigation included a detailed review of historical 
aerial photographs, geophysical surveys of potential burial sites, soil sampling, monitoring well 
construction and sampling, and preparation of a site investigation report.  Documentation and depositions 
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on findings were provided to Region 5 enforcement. 

 Project Geologist on a preliminary investigation of possible JP-4 impacts to soil and groundwater from 
the fueling system at Forbes Field Air National Guard base in Topeka, KS. The investigation included 
drilling through runway and ramp areas, around fuel storage facilities, and evaluation of possible 
migration pathways. 

 Project Geologist on a project to use electromagnetic geophysical techniques to trace the lateral migration 
of shallow, high TDS groundwater plumes associated with three DOE uranium mill tailings sites located 
in different parts of the western U.S.  Results of these surveys showed that electromagnetics was useful 
for tracing the plumes and allowed a minimal number of subsequent monitoring wells to be installed to 
quantify leading edge impacts. 

Remedial Investigations/Feasibility Studies 

 Project Manager for the Remedial Investigation at a former Atlas Missile site located near Holton, 
Kansas, Responsible for completion of a site investigation and risk assessment for the Kansas City 
District. Direct push soil sampling, sonic drilling and well installation, and indoor air, surface water, 
sediment, and groundwater sampling have been conducted in and around the former facility to determine 
the level and extent of contamination that may be present.  An ecological and human health risk 
assessment was conducted to evaluate the potential health risks associated with the site. 

 Project Manager on a Remedial Investigation and Focused Feasibility Study of JP-4 contaminated soils at 
the Fire Protection Training Area at Minot Air Force Base.  Performed under contract to the U.S. Corp of 
Engineers, this project utilized Laser Induced Fluorescence, an innovative investigation technique, to 
characterize the extent of subsurface contamination.  The Focused Feasibility Study examined eight 
potential remedial actions and was successful in gaining State acceptance of on-site land treatment as the 
chosen remedial alternative. 

 Project Manager for the Remedial Investigation/Feasibility Study (RI/FS) of the Landfill Solids and 
Gases Operable Units at the Lowry Landfill CERCLA site.  This project involves the characterization and 
assessment of the extent of potential contamination within the unsaturated solid and gaseous phases of the 
materials at this high profile site.  Responsible for coordinating the activities of up to 30 project staff 
assigned to multiple concurrent tasks. Responsibilities also included extensive coordination and 
interaction with multiple clients and PRP groups as well as the Colorado Department of Health and 
Environment and USEPA Region 8 personnel.   

 Technical Advisor under contract to EPA Region V on the Remedial Investigation at the Marion Bragg 
Landfill CERCLA site. Provided technical assistance to the project team related to investigation 
techniques to be used in characterizing the landfill and surrounding areas, including evaluating and 
providing remedies to difficult well installation encountered during the remedial investigation. 

 Project Manager on a Feasibility Study/Risk Assessment program at a former Rocketdyne fuel test 
facility located near Spanish Springs, NV.  This program included performing a risk assessment on an 
impacted groundwater plume, performing a feasibility study to evaluate appropriate remedial options, and 
performing treatability studies on two alternatives to verify and quantify effectiveness and estimate costs. 

 Project Geologist and Site Manager on contract to USEPA Region V on the Remedial Investigation of the 
Skinner Landfill CERCLA site located near Cincinnati, OH.  Prepared planning documents including the 
Sampling and Analysis Plan, Quality Assurance Project Plan, and Health and Safety Plan.  Managed 
implementation of the remedial investigation that included geophysical surveys, aquatic biology surveys, 
well installation, and soil and groundwater sampling. 



Mark Hutson 
(Continued) 

- 7 - 

Publications and Presentations 
Hutson, M.A., “ Oil Interceptor Pond Closure, Sediment, PCB’s and Groundwater on a Budget”, presented at the 

2005 Air Force Environmental Symposium, Louisville, KY, March 2005. 

Holliway, K.D., Witt, M.E., and M.A. Hutson, “Abandoned Well Closure Program at a Hazardous Waste Facility, 
Rocky Mountain Arsenal, Denver, Colorado” Hazardous Materials Control, vol. 5, no.1, January 1992. 

Karnauskas, R.J., Deigan, G.J., Schoenberger, R.J., and M. A. Hutson, “Closure of Lead Contaminated Glass 
Manufacturing Waste Lagoons” Proceedings of HAZMACON 87, April 1987. 

Hutson, M.A., and R. J. Karnauskas, “Groundwater Contamination Study, Forbes Field Air National Guard 
Based, Shawnee County Kansas, Defense Technical Information Center, 1985. 

Testimony and Depositions Given 

Denver, CO, 2017, Montana Board of Environmental Review, Cause No. BER 2016-07 SM, Appeal 
Amendment Application AM3, Signal Peak Energy LLC’s Bull Mountain Mine No. 1, Permit 
No. C1993017.  Deposition concerning opinions expressed in permit application comments. 

Chapel Hill, NC, 2017, Roanoke River Basin Association vs. Duke Energy Progress, LLC, United States 
District Court for the Middle District of North Carolina, Civil Action Nos. 1:16-cv-607 and 1:17-
cv-0042.  Deposition concerning opinions expressed in Expert Report. 

Chapel Hill, NC, February 2017, State of North Carolina, ex rel, North Carolina Department of 
Environmental Quality, et. al. v. Duke Energy Progress, LLC., Civil Action No. 13-CVS-11032 
and 13-CVS-14461.   Deposition concerning opinions expressed in Expert Report. 

Chapel Hill, NC, July 2016, State of North Carolina, ex rel, North Carolina Department of 
Environmental Quality, et. al. v. Duke Energy Progress, LLC., Civil Action No. 13-CVS-11032 
and 13-CVS-14461.   Deposition concerning opinions expressed in Expert Report. 

Denver, CO, 2015, Montana Environmental Information Center et. al. v. Montana Department of 
Environmental Quality, et. al., 16th Jud. Dist. No. DV 12-42.  Deposition concerning opinions 
expressed in Expert Report. 

Denver, CO, 2015, City of Loves Park, IL vs. Browning Ferris Industries.  Deposition on behalf of 
Browning Ferris Industries regarding meetings held and documents produced during 
employment at the Illinois Environmental Protection Agency. 

Chicago, IL, 1982, United States Environmental Protection Agency vs. Federal Marine Terminals.  
Deposition on behalf of USEPA regarding findings of site investigation at a Federal Marine 
Terminals site in Detroit, Mi.  

Dixon, IL, 1980, Illinois Environmental Protection Agency vs. Lee County Landfill, Testified in state 
court on behalf of the IEPA regarding violations of state environmental laws at the Lee County 
landfill. 


