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The United States Environmental Protection Agency (EPA) recently published a Solicitation for 

Comments on, among other topics, Reconsideration of Coal Combustion Residual (CCR) piles.  

At the request of Earthjustice I have reviewed the subject request for information and prepared 

this report that describes my responses to EPA questions pertaining to CCR piles.   

1. Background 

CCR is managed at electric generating stations in several ways including storage of wet ash in 

surface impoundments, disposal of dry ash in landfills, collection and sale for beneficial use, and 

unfortunately, by creating ash piles.  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 present in waste piles, lined landfills, or ash basins will be capable of 

leaching toxic metals into the environment at any time in the present, or the near or distant future 

for as long as soluble metals contained in ash are allowed to come into contact with water.  

Therefore, effective management of coal ash requires that the waste be isolated from water: 

including precipitation, surface water, and groundwater.   

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.”1  If released to soils, groundwater, or surface water, coal ash leachate impairs 

and degrades soil and/or water quality and the environment.  

Piles of CCR have the potential to impact environmental quality similarly to the well-known and 

documented impacts from lined and unlined CCR landfills and impoundments.  Precipitation that 

falls on the pile can cause erosion of CCR sediments which can then be transported to adjacent 

areas.  Precipitation can infiltrate into the waste causing generation of leachate.  Leachate can 

run-off and transport contaminants off-site and/or can infiltrate into underlying soils and/or 

groundwater.  In addition to impacts to soils, groundwater and surface water, storage of CCR in 

waste piles carries an additional elevated risk related to dispersal of CCR dust from the pile and 

subsequent exposure to nearby receptors.  

Dust emissions from CCR piles are generated by various processes including loading CCR onto 

the pile, loading CCR out of the pile, and wind erosion of the CCR while in the pile.  Transport 

of CCR to the pile through the use of trucks, conveyors, or other equipment, involve one or more 

“drop operations” that generate dust emissions at uncontained CCR piles.  At a number of 

generating stations with CCR piles the CCR is transported onto the pile via conveyors.  At these 

locations emissions result from the release of CCR onto the piles, particularly, when the drop 

height from the conveyor and the moisture content are not properly controlled.2  Unloading CCR 

from a conveyor onto a CCR pile is an example of a continuous drop operation.  Depending on 

1 EPA, 2015, at 67,838 and 67,847 
2 Pless Environmental, 2010, Appendix A 
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the transport system employed, drop operations may occur several times for each load of CCR 

removed from the pile.  Loading waste onto the pile, redistributing waste in the pile, and loading 

waste off the pile could all be emission points for one load of CCR eventually removed from the 

pile. 

CCR that is dropped onto an outside pile unprotected from wind and precipitation is subject to 

higher erosion and resultant transport as particulate matter than is a similar volume of CCR 

placed in an impoundment or landfill.  Increased wing erosion is related to both  increased 

surface area and impinging wind velocity.  The elevated portions of a CCR pile present a 

considerably larger surface area that is subject to wind erosion than the footprint of a similarly 

sized landfill or impoundment. For example, a circular active working face of a coal ash landfill 

that is 10 meters (m) across has an exposed surface of 78.5 square meters (m2).3  A cone-shaped 

storage pile of the same diameter (10 m) and a height of 3 m has the same footprint (78.5 m2) but 

an exposed surface area of 91.6 m2, a 17% increase.4,5  In addition, landfilled ash is generally 

compacted and covered on a regular basis to minimize dust releases and surface water transport.  

These operational procedures are not applicable to waste stored in piles. 

Exposed CCR placed in a pile is subject to higher wind speeds than is contained waste or waste 

placed in a landfill or impoundment.  Wind speed is known to increase with elevation above the 

surrounding ground surface. Increasing wind velocity with elevation above ground surface 

causes ash piled high on a waste pile to be subject to increased wind erosion.  The erosion 

potential for most materials tends to decay however during a high wind event as easily erodible 

materials material is removed from the pile, leaving larger particle sizes to armor the surface.  

The small size of CCR, however, provides an unending supply6 of erodible material that can 

sustain dust emissions for substantial periods without decreasing emission rates.  In addition, 

CCR is continuously added to many piles so there is a constant supply of readily erodible source 

materials.    

Dispersal of CCR dust with the wind can transport CCR in different directions than that 

transported through surface or groundwater transport.  Wind dispersed dust can be inhaled or 

ingested, contaminate the top of the soil layer, and be incorporated into topsoil soil to 

contaminate plants and animals.  

USEPA makes several specific requests for information including; 

 Are there cases where it is acceptable to manage releases retroactively? 

 Are there situations where piles are placed for a short period of time, are then removed, 

and that present no reasonable probability of adverse effects? 

3 Area of a circle: A = π r2

4 Pless Environmental, 2010, Appendix A 
5 Footprint of cone: π * r2 = π (5m2)2 = 78.5 m2;  
exposed surface area of cone: π * r x √(r2 + h2) = π√(5m2 + 3m2) = 91.6 m2

6 The supply can be thought of as unending as new CCR is continuously being placed on the pile to replace what has 
been removed 
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 Is a requirement that a pile be temporary a key element of controlling risks of releases 

from piles of CCR? 

 Is there data documenting instances in which releases from temporary CCR piles have 

caused adverse effects? 

 EPA solicits comments on whether to retain a mass-based threshold. 

My comments on each of these requests are provided in Section 3 of this report. 

2. 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. 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.  

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 consolidated 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, including Alabama, Arizona, Colorado, North Carolina, Illinois, Indiana, 

Kansas, Maryland, Minnesota, Mississippi, Montana, New Mexico, Nevada, North Carolina, 

South Carolina, Pennsylvania, Virginia, Wisconsin.   

3. Discussion of Requested Items 

The following are my responses to requests for information from USEPA: 

3.1 Are there cases where it is acceptable to manage releases retroactively? 

The EPA asks if in some cases, it is acceptable to manage releases retroactively. For 

example, are there situations in which CCR will only enter the topmost layer of soil over 

the time the CCR is in place at the site, in which retroactive management of these 
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releases combined with an active management of releases to air and water, could avoid 

all reasonable probability of adverse effects on human health and the environment. For 

example, commenters may have information to show that the placement of CCR at a 

construction site, which typically occurs over a brief, one- time period, is precisely one 

such situation in which releases to soil and groundwater can retroactively be managed 

by removing the CCR and the contaminated soil beneath it, at the completion of the 

project.  

A central tenet of responsible waste management is that it be prevention-based. The 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.”7

Unfortunately, environmental and human health impacts from placing CCR on a property, even 

temporarily, are not restricted to contamination of localized on-site materials.  Wind-blown dust 

from temporarily placed CCR is readily transported from the site and creates opportunities for 

off-site exposures.  Once dust leaves the property, it may enter homes, lungs, etc., producing 

harm that cannot be remedied.  

The Illinois Pollution Control Board recently found that a temporary CCR pile contributed to 

exceedances of state groundwater standards for arsenic, boron, sulfate, and total dissolved solids, 

as well as boron and sulfate pollution in excess of state background levels.8  The extent of soil, 

groundwater, and particulate dust contamination resulting from even temporary storage of CCR 

in an uncontained pile would be unknown until testing was completed and may prove to be 

irreversible. The operator would not be able to assume that removal of, for instance, the top six-

inches of soil would retroactively manage the waste.  Remediation of groundwater contamination 

is often a long-term commitment of time, effort and money that often continues for decades.  

Even once closure is achieved, some residual groundwater impacts remain.  A more cost-

effective regulatory strategy is to prevent releases to the environment and avoid potential 

exposures to local human and biological populations.  Also, see response to section 3.2, below. 

3.2 Are there situations where piles are placed for a short period of time, are then 

removed, and that present no reasonable probability of adverse effects? 

The EPA also seeks comment and data on whether there are additional situations where 

piles are commonly in place for a short period of time (e.g., 90 days or less), at the end of 

7 EPA, 1993, p.3 
8

Illinois Pollution Control Board, 2019, Sierra Club et al v. Midwest Generation, LLC, PCB No. 2013-15, at 42, 
48-51, 86 (Illinois Pollution Control Board June 20, 2019)
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which the CCR is fully removed and presents no reasonable probability of adverse effects 

on human health or the environment, thus supporting an exemption from having to meet 

the requirement to control releases. The EPA also asks for information about key 

characteristics of such piles that would make them readily identifiable in practice.  

There are no CCR pile characteristics or situations that would dependably render a CCR waste 

pile safe to leave exposed to the environment for even a short period of time.  In fact, the Illinois 

Pollution Control Board recently found that a temporary ash pile – in existence for a mere “two 

to three” months –  contributed to exceedances of state groundwater standards for arsenic, boron, 

sulfate, and total dissolved solids, as well as boron and sulfate pollution in excess of state 

background levels.9

In practice, the ability to pile CCR on the ground surface for a “short” period of time and remove 

said pile and contaminated underlying soils without leaving lasting environmental effects is 

highly contingent on a variety of factors including:   

 The type and amount of CCR as well as the type and concentrations of environmental 

contaminants contained within the waste.    

 Leaching of some contaminants such as boron from CCR can be highest as the first 

few pore volumes of water pass through the waste.  A pile of CCR that contains rapidly 

leaching contaminants could conceivably lose a considerable volume of contaminants 

during even very short-term storage in a waste pile, especially if a period of significant 

precipitation occurs before the CCR is removed.   

 The physical characteristics of the ground surface upon which the waste would be 

placed. Waste piled on a substantial naturally occurring clay bed would be much less 

likely to spread subsurface contamination than would a pile placed on a sandy surface. 

 Weather and environmental factors would also play an important part in determining 

the extent of redistribution of piled CCR.  A significant rain or wind event that 

occurred while CCR was piled on the ground surface could cause significant 

mobilization and transport of waste from the original location. 

The above bullets provide examples of just a few of the many site–specific variables that impact 

the potential for adverse effects from CCR piles. These examples should provide an indication of 

the folly of proposing a blanket authorization to store CCR in an uncontained pile on the ground 

and why such an authorization would not be protective of the environment.  Requiring an 

Environmental Determination10, at the very least, causes operators to think about and plan to 

avoid potential problems with short-term storage of CCR in waste piles and should continue to 

be required.   

9 Illinois Pollution Control Board, 2019, p. 42. 
10 Campbell, 2019 
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3.3 Is a requirement that a pile be temporary a key element of controlling risks of 

releases from piles of CCR? 

EPA requests comment on whether requiring that a pile must be temporary is a key 

element of controlling risks associated with the potential releases from piles of CCR; 

for example, do commenters have information to show that the size of a pile is 

sufficiently controlled by the ability to use pollution control measures to control 

releases of CCR and that the temporary element is not needed.  

“Temporary” piles of CCR are constant or nearly-constant features at sites that manage their 

CCR in waste piles.  In practice CCR stored in piles is routinely added-to and taken-from as new 

waste is added to the pile and other waste is loaded out.  Releases of CCR contaminants are 

nearly inevitable at sites where a large uncontained accumulation of CCR is allowed; whether or 

not there are records available indicating that each cubic yard of ash has been present in a pile for 

a defined period of time.  Examples of sites that handle CCR in “temporary’ CCR piles and have 

documented groundwater contamination as a result of these waste handling practices include the 

AES –Puerto Rico Guayama Plant, the Southwestern Electric Power Company Pirkey Plant, and 

the Powerton Coal Ash Pile.   Descriptions of environmental impacts from CCR piles at these 

facilities are provided in my response to item 3.4, below. 

3.4 Is there data documenting instances in which releases from temporary CCR piles 

have caused adverse effects? 

The EPA also solicits comment on the existence of any data documenting instances in 

which releases from temporary placement of CCR on the land caused adverse effects 

even though releases had been managed consistently with current regulatory 

standards.  

There are numerous sites that store, or have stored, CCR in uncontained piles.  Unfortunately the 

environmental monitoring practices required by EPA are commonly insufficient to definitively 

attribute detected environmental contaminants to waste piles rather than adjacent or nearby CCR 

landfills or waste impoundments that are monitored together as one unit. In effect, EPA has 

allowed monitoring systems to collect data covering multiple CCR units and is now asking for 

waste pile specific data, data that EPA has not generally required be collected.  Despite the 

difficulty of attributing environmental contamination solely to CCR piles, there are examples of 

CCR waste piles that do show documented impacts to groundwater.  Short descriptions of 

documented environmental impacts from CCR stored in temporary piles are provided below. 

AES Puerto Rico - Guayama, Puerto Rico 

AES-PR has stored a mixture of fly ash and bottom ash formed into a material called 

AGREMAX in piles on the plant site since approximately 2005. According to AES inspection 

reports posted in 2016, 2017 and 2018, the volume of the CCR pile maintained at the power 

plant site and regulated under the CCR rule was 120,000, 430,000 and 400,000 tons, 
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respectively.  The height of the pile was approximately 120 feet.  Air pollution and groundwater 

contamination has been documented in required groundwater monitoring reports and annual site 

inspection reports.   

Groundwater monitoring required by the federal CCR rule at the AES-PR Power Plant indicates 

statistically significant increases of several coal ash constituents including boron, chloride, 

fluoride, sulfate, pH, and TDS in downgradient groundwater. In addition, the 2017 Site 

Inspection Report posted to the CCR compliance website documents the presence of fugitive 

dust on the west slope of the CCR stockpile.  The report indicates that the water truck that is 

reportedly used to moisten CCR and control dust was not operational at the time of the 

inspection.  Both the statistically significant increases in CCR-related groundwater 

contamination and observable blowing dust issues documented on the AES-PR CCR compliance 

website directly result from uncontained storage of CCR in piles on the site.   

H.W. Pirkey Power Station, Hallsville, TX 

Southwest Electric Power Company operates an approximately 7-acre Flue Gas Desulfurization 

(FGD) sludge storage area to collect and temporarily store CCR materials in piles. The FGD 

Stackout area is utilized as a temporary staging area for CCR material, including fly ash and 

FGD Sludge.11  Reports of inspections conducted on the Stack-Out Pad in 2016, 2017, and 2018 

indicate that the waste volume in storage at the time of the inspections were 30,000 cubic yards; 

10,000 cubic yards; and 500 cubic yards, respectively.  A photograph of CCR piles at the Pirkey 

stakeout area taken during the 2016 CCR inspection12 is provided below. 

11 Braun Intertec, 2016 
12 Braun Intertec, 2016 
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Runoff from the Stackout Area drains by gravity to surge ponds where the runoff is supposedly 

collected and recirculated back to the plant.  A photograph of the Stackout Area Surge Pond 

taken during the 2016 CCR inspection13 is provided below.  

The Annual Groundwater Monitoring Report for the Pirkey FGD Stackout Area14 showed 

statistically significant increases in concentrations of the Appendix III constituents boron, 

chloride, and sulfate in downgradient groundwater. In addition, Southwestern Electric Power 

Company recently placed a notice of Statistically Significant Levels above the Groundwater 

Protection Standards for the Appendix IV constituent Beryllium in groundwater at the FGD 

Stackout Area. These results provide documentation of impacts to groundwater quality from a 

CCR waste pile. 

Powerton Coal Ash Pile 

Even very short-duration coal ash piles are sources of contamination.  In June 2019, the Illinois 

Pollution Control Board found that a temporary ash pile – in existence for a mere “two to three” 

months – contributed to exceedances of state groundwater standards for arsenic, boron, sulfate, 

and total dissolved solids, as well as boron and sulfate pollution in excess of state background 

levels.15  The Board likewise concluded that the temporary coal ash pile constituted a “water 

pollution hazard.”16

Examples of sites where the monitoring systems are or were insufficient to distinguish between 

contamination from CCR waste piles and other CCR units include the Prairie Creek Generating 

Station in Cedar Rapids, IA; the Lewis & Clark Station located near Sidney, MT; and the Healey 

13 Braun Intertec, 2016 
14 American Electric Power Service Corporation, 2019 
1515 See In the Matter of: Sierra Club et al v. Midwest Generation, LLC, PCB No. 2013-15, at 42, 48-51, 86 (Illinois 
Pollution Control Board June 20, 2019) 
16 Id. at 86 
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Power Plant, in Healy, AK.  Short descriptions of these sites coal ash piles for which current 

monitoring is ineffective are provided below. 

Prairie Creek Generating Station 

CCR piles at the Prairie Creek Generating Station originally included a Fly Ash Stockpile, 

Bottom Ash Pile, and a Beneficial Use Storage Area. The fly ash stockpile has not received CCR 

since October 19, 2015 and is therefore not counted as a CCR unit. The PCS Bottom Ash Pile 

was located immediately east of the where the sluiced CCR entered Pond 1.  After the CCR was 

dewatered at the Bottom Ash Pile, the CCR was either hauled directly offsite or transported to 

the Beneficial Use Storage Area.  The Closure Plan17 for these waste piles estimated quantity of 

CCR in the inactive fly ash stockpile as 58,000 cubic yards.  The estimated quantity of CCR in 

the Bottom Ash Pile and Beneficial Use Storage Area were estimated as 2,500 cubic yards and 

7,000 cubic yards, respectively.   The closure footprint likely does not theoretically include the 

former waste pile footprints, but the waste piles could have contributed to contamination. 

Notification of Closure Completion for the Bottom Ash Pile and Beneficial Use Storage Area 

was posted to the site operating record in December, 2018.   

The Prairie Creek Generating Station posted a notification of concentrations of arsenic and 

molybdenum groundwater at statistically significant levels above Groundwater Protection 

Standards (GWPS).18  The Bottom Ash Pile was located outside of the monitoring network, but 

the Fly Ash Pile and Beneficial Use Storage Area were located between the upgradient and 

downgradient wells along with other closure units, so contaminants from the units may have 

been detected along with overall site contamination. 

Lewis & Clark Station 

CCR from two scrubber ponds at the Lewis & Clark Station was stockpiled, until 2018, on a 

temporary CCR storage pad located adjacent to the scrubber ponds until it could be transported 

to the permanent ash disposal facility. As operations permit, the stockpiled CCR was loaded into 

trucks and transported offsite for disposal at an abandoned coal mine.  The Lewis & Clark station 

posted a notification of concentrations of lithium and selenium in groundwater at statistically 

significant levels above Groundwater Protection Standards (GWPS).19  Other groundwater 

contaminants detected at concentrations above background included boron, cobalt, molybdenum, 

and sulfate.  Attribution of the detected groundwater contamination to either the scrubber ponds 

or the temporary storage pad has not been made since the ponds and pad are located within the 

same groundwater monitoring network. 

Healy Power Plant 

CCR handling and storage at the Healy Power Plant consisted of dredging settled ash from the 

Ash Pond and its subsequent placement in piles on the Ash Drying Area where excess water 

17 Alliant Energy 2018 
18 Alliant Energy, 2019 
19 BARR, 2019 
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infiltrated to the subsurface and evaporated.  Once dry, the ash was then transported for disposal 

in the mine that supplied the coal. A photograph of the of the groundwater monitoring results 

reported in 201920 showed that seven appendix IV constituents (antimony, arsenic, chromium, 

fluoride, lithium, molybdenum, and selenium) were detected in at least on monitoring well at 

concentrations above the GWPS. The exceedances in groundwater appeared to originate from 

suspected source areas including the Ash Pond, Recirculating Pond, and Ash Drying Area. 

Attribution of the detected groundwater contaminants to a specific source location has not been 

made since the ponds and Ash Drying Area are located within the same groundwater monitoring 

network.  

3.5 EPA solicits comments on whether to retain a mass-based threshold. 

EPA is proposing to eliminate the mass-based numerical threshold and replace it 

with specific location-based criteria, derived from the existing location criteria for 

CCR disposal units, to trigger an environmental demonstration.  As discussed further 

below the available information does not appear to provide strong support for a 

single numerical mass-based threshold as a general matter; however, EPA solicits 

comments on whether to retain a mass-based threshold. Assuming EPA determines a 

threshold to be appropriate, EPA also solicits comments on whether an appropriate 

value for a mass threshold to trigger and environmental demonstration should be 

based on the state beneficial use programs’ lower tonnage thresholds, discussed 

above, or to retain the current 12,400-ton numerical criterion.

Placement and storage of CCR in piles should trigger an environmental demonstration regardless 

of the size of the pile or duration of the planned storage.  The requirement for an environmental 

demonstration causes CCR users to actively consider their plans and procedures for containment 

of CCR prior to potential impacts to human health or the environment.  I hold this opinion based 

on my previous experience as a technical advisor for the citizen’s group at the Town of Pines 

Groundwater Plume Alternative Superfund Site in Town of Pines, IN.  Sampling conducted 

during a Remedial Investigation in Town of Pines identified that fly ash was used as landscaping 

fill in and around the town.  Concentrations of CCR constituents that presented and unacceptable 

exposure risk to human health were found on at least 45 properties.  CCR used as fill on 

residential and public properties had created risks for residents who unknowingly lived with 

waste at or very near the surface of their properties.   

Residents of the Town of Pines were exposed to elevated risks from CCR through direct 

exposure to soils, CCR-contaminated groundwater in their wells, and exposure to CCR dust.  

Laboratory analysis of surficial soil samples collected at the Pines Town Hall playground 

showed arsenic concentrations of up to 430 milligrams per kilogram (mg/kg), nearly an order of 

magnitude above the 67 mg/kg USEPA Removal Management Level for arsenic.  In some cases 

residents had consumed vegetables produced in gardens, and allowed children to play and dig in 

20 Golden Valley Electric Association, 2019 
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CCR contaminated areas.  None of the residential properties would likely have triggered the 

12,400-ton numerical criterion to trigger a demonstration, yet the risk posed by these wastes was 

sufficient to trigger an EPA removal action.  Soil removal in progress at the Town of Pines Park 

is shown in the photograph below.21

A current example human health and environmental exposures through small volume use of 

CCR as fill material can be found in Puerto Rico, near the AES-PR plant in Guayama, PR.  

Materials reported by residents to be CCR obtained from the AES-PR plant have been spread as 

fill in many public areas, including roadways, and remain on the surface where human and 

animal receptors are directly exposed, and contaminants are spread by wind and precipitation.  I 

have examined and reviewed chemical analyses of these materials.  The tested samples are 

amorphous solids that are enriched in arsenic, boron, and lithium (see below) as compared to 

local background soils, consistent with CCR from a fluidized bed generating station.  

The concentration of arsenic detected in samples of CCR exposed on the ground surface were 

found to exceed the USEPA Regional Screening Level and thus, would pose a human health 

hazard in residential areas, where some of the materials are in fact located.  None of the many 

dispersed areas where CCR has been spread on the surface around Guayama, PR would likely 

trigger the need for a demonstration at the current 12,400-ton trigger volume.  Maintaining and 

strengthening a requirement for an environmental demonstration before CCR can be used as fill, 

in any volume, would drive at least a minimum amount of forethought, perhaps enough that 

these types of exposures can be avoided in the future. 

21 Picture from South Bend Tribune, June 27, 2016  
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Photographs of reported CCR deposits located around the Guayama area are shown in the 

following photographs. 

The above findings are based on my review of the USEPA request for information, available 

sources including, previous USEPA policies and guidance, available information and data about 

example sites, and my education, qualifications, experience, and expertise.  
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I would be happy to discuss my thoughts on these of other CCR–related issues with USEPA at 

any time.   

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

mhutson@geo-hydro.com
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 


 

 


 

 

 


 

 










 









 






 

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 



 







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








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


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











































































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






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













































 










  




 
 
 
 
 

 







































  

  

  

    

    

    

    

 






  

  

  

    

    

    

    

 









   

   
   
   














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



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
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


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
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



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














 

    

    

    

    

    

 


















 

    

    

    

    

    

 





























   

     

  


  























          

          

          

































 

















  



 
 
 
 






































 

   

   

  



  



  



  



  




 






  



  




  




  




  







 



























 

 

    

    

    

    



















 

 

    

    

    

    







































 

 

    

    

    

    







































 







 















 























  




 
 
 
 
















































































































































 




































 





























 
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























































































 



















































































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














 

 

 

 

 


 

 

 






 




 


 




































































 






 






 





 




 


 



 



 





 






 





 



 








 




 




 






 



 


 






 


 



 



 







 









 







 

 




 






 












 


 



 





 



 






 

 







 


 



 





 

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