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1.0 INTRODUCTION 

The Grand River Dam Authority (GRDA) owns and operates an electric generating station, 

referred to as the Grand River Energy Center (GREC), approximately three (3) miles east of the 

City of Chouteau in Mayes County, Oklahoma.  Two (2) coal fired boilers are operated at GREC 

which produce Coal Combustion Residuals (CCRs) consisting of fly ash and bottom ash.  Fly ash 

comprises greater that 80% of CCRs generated at the facility and is largely sold for beneficial 

use purposes.  Excess fly ash and bottom ash is disposed at a permitted coal ash landfill, herein 

referred to as the GRDA Landfill, located within the GREC complex. 

 

On April 17, 2015, the United States Environmental Protection Agency (USEPA) published a 

final rule for the Disposal of CCRs from Electric Utilities.  This new rule regulates the disposal 

of CCRs under 40 CFR Parts 257 and 261.  The rule applies both to new and existing CCR 

landfills and surface impoundments at coal burning electric utility sites. 

 

As required by Part 257.84(b), existing CCR landfills and any lateral expansion of a CCR 

landfill must be inspected on a periodic basis by a qualified Professional Engineer to ensure that 

the design, construction, operation and maintenance of the CCR unit is consistent with 

recognized and generally accepted good engineering standards (USEPA, 2015).  A&M 

Engineering and Environmental Services, Inc. (A&M Engineering) was retained by GRDA to 

perform an initial annual inspection of the existing landfill and provide this report for compliance 

with Part 257.84. 

 

A&M Engineering performed a visual inspection of the GRDA Landfill and a review of 

information available within the landfill operating record on January 8, 2016.  This report has 

been prepared to document the inspection preformed and relevant information identified. 
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2.0 LANDFILL INFORMATION 

The GRDA Landfill is currently permitted by the Oklahoma Department of Environmental 

Quality (DEQ) as a Non-Hazardous Industrial Waste Landfill that is allowed to accept fly ash, 

bottom ash and spent powdered activated carbon used to control flue gas emissions, generated at 

the GREC (DEQ, 2015).  The GRDA Landfill is situated south of the coal fired boiler units 

within the GREC complex.  The total landfill permit area consists of approximately 116 acres, of 

which only 47 acres have been utilized to date and remains active.  The following subsections 

provide information regarding the general history of the landfill, design and construction of the 

landfill, operational methods employed, volume of CCRs placed in the landfill and other 

pertinent information identified during review of the landfill operating record. 

 

2.1 GENERAL HISTORY 

On January 13, 1981, the Oklahoma State Department of Health (OSDH) issued GRDA a permit 

to construct, operate and maintain a coal ash landfill at the GREC (OSDH, 1981). The purpose of 

the landfill was to provide a proper means of disposal for ash materials that would be generated 

as a by-product of coal combustion from the electric generating station that was under 

construction at the time.  The initial permit stipulated that only fly ash and bottom boiler ash 

resulting from the burning of coal at the GREC could be disposed at the site and that the landfill 

would be constructed and operated in strict accordance with the engineering plans and 

specifications approved by the OSDH.  Since initial permitting and construction, GRDA has 

operated and maintained the landfill in accordance with the developing Federal and State rules 

and regulations applicable to the site.  

 

2.2 DESIGN AND CONSTRUCTION HISTORY 

Prior to permit issuance and construction, it was established through the performance of soil 

borings and geotechnical testing that the proposed landfill site was underlain by an impermeable 

clay layer that ranged in thickness from 11 to 23 feet across the site (Holway-United, 1979).  The 

landfill was initially established by constructing a perimeter dike around a 70 acre portion of the 

permitted landfill area as shown in Figure 1 and provided in Appendix A.  Based on 
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documentation reviewed, it appears that the perimeter dikes were constructed of suitable clay 

materials from the site.  Approved grading plans for the site indicate that the exterior slopes of 

the perimeter dike were designed to range between 3 feet Horizontal to 1 foot Vertical (3:1) and 

2.5:1 while the interior slopes were designed to range between 2:1 and 2.5:1 (Holway-United, 

1979).  The landfill was designed so that all surface water drainage is routed around the landfill 

area and is collected within several storm water impoundments around the site.   

 

A&M Engineering is not aware of nor has it reviewed any previously performed structural or 

slope stability analysis of the landfill.  However, provided the pozzolanic properties of fly ash, 

proper placement of ash materials, adequate storm water drainage and covering of the landfill is 

expected to promote age hardening of the fill material thereby resulting in a stable landform with 

reduced permeability and leachate generation.   

 

2.3 OPERATIONAL METHODS 

General operational activities employed at the GRDA Landfill include the transportation and 

placement of CCRs in the landfill; general maintenance of the landfill; and installation of soil 

cover as necessary.   

 

CCR material to be disposed at the landfill is transferred from storage silos to transport vehicles 

utilizing dry loading methods.  During loading, fly ash is moisture conditioned for the purposes 

of fugitive dust control and compaction in the landfill (GRDA, 2015).  Bottom ash has a 

granular/gravel texture and is also dampened with water for fugitive dust control purposes prior 

to loading (GRDA, 2015). Once loaded, the transport vehicles then convey CCRs to the landfill 

for final disposal.  At the landfill, water trucks are used to minimize fugitive dust as necessary.  

Application of daily soil cover is not generally necessary for the conditions at this landfill.   

 

As design top of waste elevations are achieved, GRDA has applied either final or intermediate 

soil cover to the exterior landfill slopes and has established vegetation in order to minimize water 

infiltration into the landfill and reduce erosion and transport of soils and/or CCR materials from 

the landfill. Side slopes are regularly mowed, monitored and maintained.  Precipitation run-off 
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from the exterior slopes is collected within several storm water impoundments around the 

landfill.  Precipitation run-off from the active landfill area is collected and evaporated within the 

permitted landfill area. 

 

2.4 VOLUME OF CCR 

It is reported that CCRs generated at the GREC have been placed in the landfill since 1982.  

Based on historical records of CCR disposal at the landfill and the expected compaction density 

of these materials, GRDA estimates that approximately 3,672,712 cubic yards of CCRs have 

been placed within the landfill through December 31, 2015. 

 

2.5 WEEKLY LANDFILL INSPECTIONS 

GRDA personnel perform weekly inspections of the GRDA Landfill in accordance with Part 

257.84.  The primary purpose of the weekly inspections is to examine the landfill for any 

appearances of actual or potential structural weaknesses that have the potential to affect the 

safety of the landfill.  Items to inspect for include: surface cracks, both transverse and 

longitudinal; slides, sinkholes or depressions; missing vegetative cover; vegetation larger than 

two (2) inches in diameter; accumulated liquid; and surface discoloring indicating ash discharge 

from the landfill.  Review of weekly landfill inspection forms do not indicate any safety or 

stability concerns. 

 

2.6 QUARTERLY DEQ LANDFILL INSPECTIONS 

DEQ personnel inspect GRDA Landfill on a quarterly basis for compliance of permit and 

regulatory requirements.  Review of documentation from DEQ inspections performed in 2015 

does not indicate any compliance issues. 

 

3.0 LANDFILL INSPECTION 

A visual field inspection of the GRDA Landfill was conducted by A&M Engineering staff 

member, Deren M. Ertugrul, P.E, on January 8, 2016.  Mr. Ertugrul is a licensed Professional 

Engineering in the State of Oklahoma and has over 10 years of experience as a 
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civil/environmental engineer dealing with the design, inspection and construction of landfills, 

impoundments and other earthwork projects.   

 

GRDA personnel accompanied Mr. Ertugrul during an initial walk through of the landfill facility 

and provided operating record documents for review.  Mr. Ertugrul then performed a visual 

inspection of the landfill perimeter dikes, side slopes and top.  Mr. Ertugrul inspected the landfill 

by driving around the perimeter dike and making observations regarding the condition of the 

dike and exterior side slopes.  Mr. Ertugrul stopped as conditions warranted or at every 400 to 

500 feet to inspect the perimeter dike and exterior side slopes by foot.  The crest of the landfill 

slope was similarly inspected.  The visual inspection focused on identifying any actual or 

potential structural weakness of the landfill by the identification of indicators such as surface 

cracks, slides, slumping, sinkholes, depressions, missing vegetative cover, excessive animal 

burrows, or leachate seepage.  Photographic documentation was collected and filed in the landfill 

operating record for the purposes of comparison during the next annual inspection.  A landfill 

inspection form completed during the inspection is provided in Appendix B. 

 

3.1 LANDFILL GEOMETRY 

The current landfill consists of a perimeter dike that encompasses a 70 acre portion of the 

permitted landfill area as shown in Figure 1.  Approximately 47 acres of this area has been 

utilized and remains active to date. The southern half of this area is near the maximum design 

elevation according to the DEQ approved Closure Plan.  The elevation of the crest along the 

southern edge of the landfill is reported to be approximately 675 feet above mean sea level 

(AMSL).  The lowest point along the toe of dike is reported to be at approximately 610 feet 

AMSL.  An intermediate or final cover has been installed on the southern and western exterior 

slopes of the landfill.  These slopes are well vegetated and maintained.  Precipitation run-off 

from the exterior slopes is collected within several storm water impoundments around the 

landfill.  The eastern and northern slopes of the active landfill are within the limits of the landfill 

perimeter dike.  Precipitation run-off from the active landfill area is collected and evaporated 

within the permitted landfill area. 
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3.2 INSPECTION OBSERVATIONS 

The perimeter dikes and exterior slopes were generally observed to be well maintained and in 

good structural condition.  Vegetation was well established on exterior slopes and no signs of 

instability were observed.   

 

Two maintenance issues were identified during the inspection and are described as follows: 

1) Erosion of the intermediate soil cover was observed in an area of the western exterior 

slope.  Erosion extended through the soil cover and into the CCR material.  It is likely 

that recent heavy rainfall events have contributed to the development of this issue.  The 

erosion observed did not present an imminent structural issue and was limited to the 

middle portion of the side slope.   Upon notification to GRDA personnel, the issue was 

properly addressed and observed to be corrected. 

2) Animal burrows were observed within the intermediate cover near the top of the 

northwestern corner of the active landfill area.  The animal burrows appeared to be 

inactive and did not present an imminent structural issue due to the location and apparent 

severity.   It was recommended to GRDA personnel that the issue be addressed in order 

to prevent further damage to the intermediate cover layer.  Upon notification to GRDA 

personnel, the issue was addressed and observed to be corrected 

 

Other than the two items identified, there were no observed appearances of actual or potential 

structural weakness or existing conditions that are disrupting or have a potential to disrupt the 

operation and safety of the landfill. 

 

3.3 OBSERVED CHANGES IN GEOMETRY 

This is the first annual inspection for the purposes of compliance with Part 257.84(b) therefore 

an evaluation of changes in geometry of the landfill since the previous annual inspection is not 

applicable to this year.  Based on the visual inspection of the landfill, the geometry does not 

appear to have changed significantly compared to the conditions documented in the 2013 aerial 

photograph depicted in Figure 1.  Primary fill activities remain at the top of the landfill and 
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within the northern half of the active area.  Intermediate or final cover was observed on the 

western and southern exterior slopes of the landfill with established and maintained vegetation.   

 

4.0 SUMMARY OF FINDINGS 

As required by Part 257.84(b), A&M Engineering performed a visual inspection of the GRDA 

Landfill and a review of information available within the landfill operating record on January 8, 

2016.  The landfill appears to have been constructed in accordance with the engineering plans 

approved by the OSDH in the early 1980’s.  On-going operations and maintenance of the GRDA 

Landfill appear be conducted in a manner consistent with current DEQ regulations and generally 

accepted good engineering standards.   A&M Engineering did observe two maintenance issues 

that were promptly addressed by GRDA personnel.  The landfill was generally observed to be 

well maintained and in good structural condition.  No observations were found that would 

indicate an imminent danger or instability of the landfill.  

 

5.0 LIMITATIONS 

The conclusions and recommendations presented in this report are based upon a review of 

relevant and available documents provided by GRDA as well as a visual inspection of the 

landfill that was performed by driving and walking around the majority of the landfill site.  The 

purpose of this inspection was to ensure that the design, construction, operation and maintenance 

of the landfill is consistent with recognized and generally accepted good engineering standard 

with specific regards to the safety or adequacy of the facility against catastrophic failure during 

normal operation or during unusual events.  The conclusions and recommendations presented in 

this report were based on generally accepted engineering principles and practices at the time 

services were provided.  No warranties, expressed or implied, are intended to be made. 
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