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1.0 OBJECTIVE 

 

The United States Environmental Protection Agency (USEPA) issued 40 Code of Regulations 

(CFR) 257, Subpart D, Disposal of Coal Combustion Residuals from Electric Utilities (CCR Rule) 

dated April 17, 2015. The CCR Rule regulates disposal of coal combustion residuals (CCR) in 

new and active landfills and surface impoundments.    

 

On behalf of Montour, LLC (Montour), Civil & Environmental Consultants, Inc. (CEC) has 

evaluated the Location Restrictions for the Montour Steam Electric Station (MSES) Ash Basin No. 

1 (Basin 1) as required by the CCR Rule. Basin 1 is classified as an existing CCR surface 

impoundment by definition in §257.53.  §257.60 through §257.64 require the following Location 

Restrictions be evaluated for an existing CCR surface impoundment: 

 

• §257.60 - Placement above the uppermost aquifer 

• §257.61 - Wetlands 

• §257.62 - Fault areas 

• §257.63 - Seismic impact zones 

• §257.64 - Unstable areas 

 

The applicable sections of §257.60 through §257.64 are presented in Sections 3.0 through 7.0, 

respectively.  The regulation is stated in bold, italic font. The responses follow each section of the 

rule and are provided in normal font. 

 

A qualified professional engineer must certify compliance with the Location Restrictions and is 

provided in Section 8.0. 
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2.0 SITE DESCRIPTION 

 

Montour owns and operates the MSES which is located in Derry Township, Montour County, 

Pennsylvania.  Basin No. 1 was constructed to dispose of CCR and to treat wastewater from the 

MSES.  The location of Basin No. 1 is shown on Figure 1 – Site Location Map. 

 

Basin 1 is permitted by Pennsylvania Department of Environmental Protection (PADEP) as a Class 

II Residual Waste Disposal Impoundment under Permit No. 301315, which expires in October 

2027. Basin 1 is also regulated by the PADEP Bureau of Waterways Engineering Division of Dam 

Safety under Permit No. 47-009 and is included under the plant-wide National Pollutant Discharge 

Elimination System (NPDES) Permit No. PA0008443. 

 

Basin No. 1 is an unlined, earthen dike disposal impoundment.  The permitted disposal area is 

approximately 155 acres.  Basin 1 went into service in 1971 and was developed by excavating site 

soils and placing and compacting excavated soil to construct an embankment dike around the 

excavation. The perimeter of Basin 1 is approximately 11,000 feet in length and up to 

approximately 40-feet high. The dike ties into a bedrock ridge along the eastern side of the basin.  

 

A 30-inch thick clay slurry wall is installed in the perimeter dike along the northwestern, 

southwestern, and southeastern sides of Basin 1 to mitigate water seepage through the earthen dike. 

The slurry wall keys into the weathered shale to limit seepage through the dike. In addition, there 

is a grouted a section of the weathered bedrock below the slurry wall on the south side of the Basin 

to further limit seepage through the dike. The slurry wall was not installed in the bedrock ridge 

area on the northeastern side of the Basin. 

 

A French Drain collection system was installed on the northwestern side of the Basin for collecting 

seepage water and conveying it back to the Basin.  The French Drain consists of a buried 

interceptor trench at the downstream toe of the northwestern dike.  The trench contains a pipe that 

is sloped to convey water to four manholes positioned along its length.  The manholes are equipped 

with submersible pumps that operate via level controls to pump the accumulated water back into 

the Basin. Basin 1 is divided into Subbasins A, B, and C by internal dikes referred to as the Median 

Dike and the Splitter Dike, respectively.  Refer to Figure 2 – Site Layout Plan for the site features.   
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The CCR disposed in Basin 1 have historically included coal fly ash (ceased in 1982), coal bottom 

ash (presently managed elsewhere), Stabil-Fil (lime-amended fly ash), and mill rejects (presently 

managed elsewhere). A small quantity of bottom ash fines are currently sluiced into Subbasin B 

which functions as a settling basin. The water is decanted by culverts through the splitter dike into 

Subbasin C. Water is discharged from Subbasin C through a spillway to the on-site detention basin 

before discharging to Chillisquaque Creek where it is monitored under an NPDES Permit. 

 

In preparing for eventual basin closure, Montour submitted a Major Permit Modification (MPM) 

Application to PADEP in November 2014 which PADEP approved by a permit modification dated 

June 18, 2015.  The MPM Application proposed the following: 

 

• Placement of Conditioned Fly Ash (fly ash conditioned with moisture) as a beneficial use 

to increase final waste grades to promote surface water run-off and decrease the potential 

for long-term ponding of water on the final cover. 

• Installation of a surface water management system designed in accordance with PADEP 

regulations. 

• Placement of an alternative final cover system consisting of a geomembrane, geotextile 

cushion/drainage layer, and final cover soil.  

 

The MPM Application increased the permitted capacity of the facility to 9,642,000 cubic yards.  

In accordance with the MPM, Montour has been placing Conditioned Fly Ash in Basin 1 as 

structural fill to increase the final grades in preparation for basin closure.  The placement of fly 

ash is considered beneficial use of coal ash as structural fill per Pennsylvania Residual Waste 

Regulations Article IX, Chapter 290.102 of the Pennsylvania Code.      
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3.0 §257.60 REQUIRED ISOLATION FROM UPPERMOST AQUIFER  

 

3.1 §257.60 RULE DESCRIPTION 

 

§257.60(a) states: 

 

(a) New CCR landfills, existing and new CCR surface impoundments, and all lateral expansions 

of CCR units must be constructed with a base that is located no less than 1.52 meters (five feet) 

above the upper limit of the uppermost aquifer, or must demonstrate that there will not be an 

intermittent, recurring, or sustained hydraulic connection between any portion of the base of the 

CCR unit and the uppermost aquifer due to normal fluctuations in groundwater elevations 

(including the seasonal high water table).  

 

3.2 INFORMATION REGARDING RULE COMPLIANCE  

 

3.2.1 Hydrogeologic and Uppermost Aquifer Descriptions 

 

Based on the hydrogeologic site investigations performed as part of the Basin-Wide 

Hydrogeologic and Risk Assessment Report (Basin-Wide Investigation) dated December 2015, 

the uppermost aquifer is considered the residual soil/overburden and fractured bedrock.  The 

unconsolidated materials outside the Basin varies in extent and thickness.  They are generally not 

fully saturated except in the vicinity of streams and seeps and overlay the fractured shale aquifer. 

This material is horizontally pervasive across the site, with the exception of Basin 1. Residual soils 

were moved or removed from Basin 1 during construction, leaving CCR directly overlying 

fractured rock in some areas. Where overburden is present under Basin 1, thickness ranges between 

half a foot to 3.5 feet thick in the center of the impoundment and is thicker around the eastern, 

southern, and western perimeters of the basin. The northern edge of the Basin lies directly on 

bedrock.  The fractured shale aquifer is the highest bedrock aquifer in the section. The unit is the 

most permeable geologic material at the site due to weathering and fracturing, and is described as 

fissile shale. The thickness ranges between 7 and 30 feet thick, with an average thickness of 15 

feet.  These units were determined to make up the uppermost aquifer based on their lateral extent 
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around the site area, apparent porosity, secondary permeability features and measured hydraulic 

conductivity.   

 

Regional groundwater flow prior to construction of Basin 1 was likely from the upland areas to 

the east in a westward direction to the lowlands and toward Chillisquaque Creek. Groundwater 

elevations collected during the Basin-Wide Investigation found that saturated fill material and 

open water within the Basin have produced groundwater levels within the CCR that are elevated 

above surrounding water levels outside the Basin.  Water levels within Basin 1 are controlled by 

the Slurry Wall and affected by the French Drain.  Site investigations show that groundwater is 

continuous from the CCR to the uppermost aquifer below Basin 1. 

 

The water table within the impoundment is a few feet below the surface.  A water table contour 

map is provided as Figure 3 – Third Quarter 2014 Groundwater Contour Map.  The groundwater 

contours have been historically consistent. The water table contours are based on the first 

occurrence of groundwater at each location whether it be in unconsolidated material or bedrock 

and therefore represent the water table conditions. 

 

Groundwater modeling was performed to evaluate the effects of future basin closure options.  

Model simulations indicate that the water table within the impoundment is expected to lower 

approximately 20 feet on average across the basin within 6 years following capping.  This level of 

groundwater drawdown within the basin will result in approximately 30% of the area of CCRs in 

Basin 1 to be above the water table following closure. 

 

3.3 COMPLIANCE WITH 40 CFR 257.60 REQUIREMENTS 

 

According to site records and boring logs within Basin 1, CCR lies directly above the residual 

soil/overburden and fractured bedrock, which together are the uppermost aquifer at the site.  The 

site information indicates that the water table is continuous from the CCR to the underlying 

residual soil and fractured bedrock.  Based on review of the relevant information, the base of CCR 

placement in Basin 1 is not greater than 1.52 meters (5 feet) above the uppermost aquifer.  

Therefore, Basin 1 does not meet the minimum requirements for placement above the uppermost 

aquifer.  
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4.0 §257.61 WETLANDS IMPACTS 

 

4.1 §257.61 RULE DESCRIPTION 

 

40 CFR 257.61 states: 

 

New CCR landfills, existing and new CCR surface impoundments, and all lateral expansions of 

CCR units must not be located in wetlands, as defined in §232.2 of this chapter, unless the owner or 

operator demonstrates by the dates specified in paragraph (c) of this section that the CCR unit meets 

the requirements of paragraphs (a)(1) through (a)(5) of this section. 

(a)(1) Where applicable under section 404 of the Clean Water Act or applicable state wetlands 

laws, a clear and objective rebuttal of the presumption that an alternative to the CCR unit is 

reasonably available that does not involve wetlands. 

(a)(2) The construction and operation of the CCR unit will not cause or contribute to any of the 

following: 

(a)(2)(i) A violation of any applicable state or federal water quality standard; 

(a)(2)(ii) A violation of any applicable toxic effluent standard or prohibition under section 

307 of the Clean Water Act; 

(a)(2)(iii) Jeopardize the continued existence of endangered or threatened species or result 

in the destruction or adverse modification of a critical habitat, protected under the 

Endangered Species Act of 1973; and 

(a)(2)(iv) A violation of any requirement under the Marine Protection, Research, and 

Sanctuaries Act of 1972 for the protection of a marine sanctuary. 

(a)(3) The CCR unit will not cause or contribute to significant degradation of wetlands by 

addressing all of the following factors: 

(a)(3)(i) Erosion, stability, and migration potential of native wetland soils, muds and deposits 

used to support the CCR unit; 

(a)(3)(ii) Erosion, stability, and migration potential of dredged and fill materials used to 

support the CCR unit; 

(a)(3)(iii) The volume and chemical nature of the CCR; 

(a)(3)(iv) Impacts on fish, wildlife, and other aquatic resources and their habitat from 

release of CCR; 
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(a)(3)(v) The potential effects of catastrophic release of CCR to the wetland and the resulting 

impacts on the environment; and 

(a)(3)(vi) Any additional factors, as necessary, to demonstrate that ecological resources in 

the wetland are sufficiently protected. 

(a)(4) To the extent required under section 404 of the Clean Water Act or applicable state wetlands 

laws, steps have been taken to attempt to achieve no net loss of wetlands (as defined by acreage and 

function) by first avoiding impacts to wetlands to the maximum extent reasonable as required by 

paragraphs (a)(1) through (3) of this section, then minimizing unavoidable impacts to the maximum 

extent reasonable, and finally offsetting remaining unavoidable wetland impacts through all 

appropriate and reasonable compensatory mitigation actions (e.g., restoration of existing degraded 

wetlands or creation of man-made wetlands); and 

(a)(5) Sufficient information is available to make a reasoned determination with respect to the 

demonstrations in paragraphs (a)(1) through (4) of this section. 

 

4.2 INFORMATION SUPPORTING RULE COMPLIANCE 

 

4.2.1 Wetland Delineation and Permitting 

 

A Form D - Environmental Assessment was completed for the 1998 Permit Application and 2007 

Permit Renewal Application for MSES Basin No. 1. As presented in the approved Permit 

Application, Montour performed field surveys and literature searches to document the extent and 

characteristics of wetlands within 300 feet of MSES Ash Basin No. 1. It was determined that there 

are three reportable wetland areas within 300 feet of the basin perimeter and the wetlands are 

associated with hydrological conditions created by stormwater runoff and seepage associated with 

Basin 1. The three wetlands are identified as Wetlands A, B and C and are described below and 

shown on Figure 2 – Site Layout Plan. 

 

Wetland A:  Wetland Area A is located between an access road which runs roughly northeast of 

the southwestern corner of the basin dike and the railroad bed, which parallels the entire southern 

perimeter of the basin. The wetland extends approximately 200 feet west from the comer of the 

basin dike which impounds Subbasin C, and approximately 200 feet east between the dike and the 

railroad bed. Wetland Area A is approximately 0.9 acre in area. The soil is saturated and heavily 
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mossed in proximity to the base of the dike in the eastern portion. Areas of standing water occur 

at the southernmost portion closest to the railroad bed. This area is essentially a sloping wet 

meadow primarily consisting of grasses and forbs, with some scattered shrubs. In the western half 

of the wetland, between the access road and the railroad bed, is a small forested thicket.  Wetland 

Area A may be characterized as palustrine emergent persistent in combination with broad-leaved 

deciduous scrub shrub, partially ditched/drained (PSS1/PEM1d). 

 

Wetland B:  Wetland Area B is located on both sides of the railroad bed, running parallel to the 

track line. It is essentially a riparian community associated with drainage ditches which collect and 

hold runoff to varying depths, with standing water pooling on top of a nonhydric mixture of clay 

and gravel. The railroad bed parallels the entire southern perimeter of Basin No, 1, running about 

40 feet from the base of the dike. The riparian edge extends to approximately 25 feet from the edge 

of the dike, but in intermittent areas where culverts are installed to channel runoff underneath the 

railroad bed, the zone expands to reach the base of the dike. Wetland B is approximately 2.0 acres 

in area. Wetland Area B may be characterized as palustrine narrow-leaved emergent, persistent, 

and partially ditched/drained (PEM5d). 

 

Wetland C:  Wetland Area C is located at the southwestern corner of Basin No. 1, starting at the 

base of the dike and extending directly southeast toward the junction of the railroad crossing at 

Strawberry Ridge Road for a distance of approximately 150 feet, and continuing around the basin 

comer, where it parallels the base of the eastern dike for approximately 400 feet. Wetland Area C 

is approximately 0.75 acre. Wetland Area C may be characterized as palustrine narrow-leaved 

emergent and persistent (PEMS). 

 

4.3 COMPLIANCE WITH §257.61 REQUIREMENTS 

 

MSES Ash Basin No. 1 is not located within any wetlands, and the continued operation and closure 

of MSES Ash Basin No. 1 will not result in any direct impacts to Wetlands A, B or C, therefore, 

no additional permit approvals for wetland impacts are required.  

 

As previously stated, a Form D - Environmental Assessment was completed for the 1998 Permit 

Application and 2007 Permit Renewal Application for Basin No. 1.  The original construction of 
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Basin 1 (1971) predates even the Clean Water Act which was passed in 1972 as an amendment to 

the Federal Water Pollution Control Act.  The currently held permit application, including the 

renewal, had adequately addressed wetland and stream issues at the time of permit issuance. 

Therefore, documentation that the CCR unit meets the requirements of paragraphs (a)(1) through 

(a)(5) of this section is not required. 
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5.0 §257.62 FAULT AREAS 

 

5.1 §257.62 RULE DESCRIPTION 

 

40 CFR 257.62 states: 

 

(a) New CCR landfills, existing and new CCR surface impoundments, and all lateral expansions of 

CCR units must not be located within 60 meters (200 feet) of the outermost damage zone of a fault 

that has had displacement in Holocene time unless the owner or operator demonstrates by the dates 

specified in paragraph (c) of this section that an alternative setback distance of less than 60 meters 

(200 feet) will prevent damage to the structural integrity of the CCR unit. 

 

5.2 INFORMATION SUPPORTING RULE COMPLIANCE  

 

5.2.1 Determination of Potential Faults 

 

The regional and local geologic setting for the MSES Ash Basin No. 1 was evaluated with respect 

to potential faults in the vicinity. The nearest Quaternary fault zones identified by the USGS 

Quaternary Fault and Fold Database (http://earthquake.usgs.gov/hazards/qfaults/) are: 1) the 

Central Virginia seismic zone; and 2) the Pembroke faults. The closest is the Central Virginia 

seismic zone which is located over 230 miles to the south of Basin 1. Figure 4 – Fault Zone Map 

depicts location of the above referenced faults with respect to Basin 1. In addition, the site 

investigations and explorations performed in support of the hydrogeologic and geotechnical 

subsurface investigations did not indicate evidence of faulting at the site. 

 

5.3 COMPLIANCE WITH §257.62 REQUIREMENTS 

 

The available USGS data demonstrates that Basin 1 is not located within 60 meters (200 feet) of a 

fault that has displaced within Holocene time and complies with the requirement in §257.62 Fault 

Areas. 
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6.0 §257.63 SEISMIC IMPACT ZONES 

 

6.1 §257.63 RULE DESCRIPTION 

 

40 CFR 257.63 states: 

 

(a) New CCR landfills, existing and new CCR surface impoundments, and all lateral expansions 

of CCR units must not be located in seismic impact zones unless the owner or operator demonstrates 

by the dates specified in paragraph (c) of this section that all structural components including liners, 

leachate collection and removal systems, and surface water control systems, are designed to resist 

the maximum horizontal acceleration in lithified earth material for the site. 

 

6.2 INFORMATION SUPPORTING RULE COMPLIANCE  

 

6.2.1 Seismic Impact Zone Determination 

 

A seismic impact zone, as defined in the §257.53, is an area having 2% or greater probability that 

the maximum expected horizontal acceleration, expressed as a percentage of the earth’s 

gravitational pull (g), will exceed 0.10 g (10% of standard gravity) in 50 years. The peak ground 

(horizontal) acceleration for Basin 1 site is estimated to be less than 6% of the earth’s gravitational 

pull according to the USGS “National Seismic Hazard Map – 2014 Peak Ground Acceleration 

(%g) with 2% Probability of Exceedance in 50 years.” Figure 5 - Seismic Hazard Map depicts 

Basin 1 with respect to the National Seismic Hazard Map.  

  

6.3 COMPLIANCE WITH §257.63 REQUIREMENTS 

 

Because the estimated peak horizontal acceleration from a potential seismic event is below 10% 

of standard gravity for Basin 1, the site is not located within a seismic impact zone and satisfies 

the requirements of §257.63 Seismic Impact Zones. 
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7.0 §257.64 UNSTABLE AREAS 

 

7.1 §257.64 RULE DESCRIPTION 

 

40 CFR 257.64 states: 

 

(a) An existing or new CCR landfill, existing or new CCR surface impoundment, or any lateral 

expansion of a CCR unit must not be located in an unstable area unless the owner or operator 

demonstrates by the dates specified in paragraph (d) of this section that recognized and generally 

accepted good engineering practices have been incorporated into the design of the CCR unit to 

ensure that the integrity of the structural components of the CCR unit will not be disrupted. 

(b) The owner or operator must consider all of the following factors, at a minimum, when 

determining whether an area is unstable: 

(1) On-site or local soil conditions that may result in significant differential settling; 

(2) On-site or local geologic or geomorphologic features; and, 

(3) On-site or local human-made features or events (both surface and subsurface). 

(c) The owner or operator of the CCR unit must obtain a certification from a qualified professional 

engineer stating that the demonstration meets the requirements of paragraph (a) of this section. 

 

7.2 INFORMATION SUPPORTING RULE COMPLIANCE  

 

§257.53 provides the following definition of Unstable Areas: “Unstable area means a location that 

is susceptible to natural or human induced events or forces capable of impairing the integrity, 

including structural components of some or all of the CCR unit that are responsible for preventing 

releases from such unit. Unstable areas can include poor foundation conditions, areas susceptible 

to mass movements, and karst terrains.” The following sections summarize the unstable area 

evaluations that were completed for Basin 1.  

 

7.2.1 Previous Investigations and Analyses 

 

CEC and others completed subsurface investigations at the site over the life of the basin. Test 

borings and piezometers/monitoring wells were drilled or installed at various locations within the 
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impoundment, in the perimeter dike, and in the surrounding areas outside of the impoundment. 

The locations of relevant borings and piezometers are shown on Figure 6 –Test Borings and Cross 

Section Location Plan. Data obtained from these previous investigations were utilized to estimate 

the thickness of soils, soil parameters, and groundwater levels. 

 

7.2.1.1  2015 Subsurface Investigation 

 

CEC subcontracted Eichelbergers, Inc. to drill seven test borings and install four standpipe 

piezometers at the site to provide specific information related to the basin perimeter dike. The 

subsurface materials encountered in the test borings included topsoil, existing fill, glacial till, and 

residual soils underlain by bedrock. The test borings ranged in depth from 9.4 to 49.4 feet below 

the ground surface (bgs). The test boring locations are shown on Figure 6. 

 

Topsoil was encountered in all of the test borings, except for Test Boring B-103. The topsoil 

thickness ranged from approximately 0.3 to 0.5 feet.  Fill consists of disturbed ground or excavated 

soil and bedrock material that was placed as fill. Existing fill materials were encountered in 5 of 

the seven test borings except for Test Borings B-101 and B-201. The fill ranged in thickness from 

approximately 6 to 36 feet. The fill material sampled in the test borings consisted of variable 

amounts of clay, sand, and gravel-sized rock fragments. The consistency of the fine-grained fill 

material sampled during test drilling ranged from soft to very stiff, but was generally stiff. The 

moisture content of the fill ranged from dry to wet, but was mostly moist. 

 

Glacial till is a heterogeneous mixture generally consisting of clay, sand, gravel, and boulders 

which was deposited by the movement of glaciers. Glacial till is generally unsorted and 

unstratified. Glacial till was encountered in 5 of the test borings except Test Borings B-301 and B-

302. The glacial till generally consisted of clay with varying amounts of sand and rock fragments. 

The glacial till ranged in thickness from approximately 8 to 17 feet. The consistency of the fine-

grained glacial till sampled during test drilling ranged from medium stiff to hard, but was generally 

very stiff. The moisture content of the glacial till ranged from dry to wet, but was mostly moist. 

 

Residual soil is defined as material derived from the physical and/or chemical weathering of 

bedrock. Residual soils may retain relic structures of the parent bedrock, such as bedding planes, 
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but they are soft enough to be penetrated by a split-spoon sampler. Residual soil was encountered 

in all test borings drilled at the site and ranged from approximately 1 to 3 feet in thickness. The 

residual soil sampled from the test borings consisted of clay or decomposed shale. Highly plastic 

(fat) clay was encountered in Test Boring B-302 above the decomposed shale. The consistency of 

the fine-grained residual soil sampled during test drilling ranged from medium stiff to hard, but 

was generally hard. The moisture content of the residual soil encountered ranged from dry to moist, 

but was mostly dry. 

 

7.2.1.2  Hydrogeology 

 

Water level measurements were obtained at the completion of drilling and ranged from 

approximately 7 to 40 ft bgs, where encountered. Test Borings B-101 and B-302 were dry at the 

completion of drilling. Two-inch diameter polyvinyl chloride (PVC) standpipe piezometers were 

installed in Test Borings B-102, B-103, B-202, and B-301 to monitor the phreatic surface through 

the dike at the slope stability cross sections.  

 

Groundwater elevations collected during the Basin-Wide Investigation found that saturated fill 

material and open water within the Basin have produced groundwater levels in Basin 1 that are 

elevated above surrounding water levels outside the Basin.  Water levels within Basin 1 are 

controlled by the Slurry Wall and affected by the French Drain.  

 

There is no significant horizontal groundwater gradient within the impoundment and the water 

table is a few feet below the surface.  Groundwater flows radially from Basin 1. The gradient 

through the slurry wall is steep due to the low hydraulic conductivity of the berm and slurry wall. 

 

7.2.2 Slope Stability Analysis 

 

CEC prepared the Initial Safety Factor Assessment Report to analyze the slope stability of the 

MSES Ash Basin 1 perimeter dike in accordance with §257.73(e)(1).  The Initial Safety Factor 

Assessment Report was dated October 13, 2016. 
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7.2.2.1  Methodology 
 

Four cross sections were selected for evaluation that represent different areas of the basin that CEC 

identified as most critical based on the dike height, groundwater, and slope conditions. CEC used 

data collected in our 2015 investigation, as well as subsurface data collected from previous 

investigations and the results of previous analyses.  The analyses were prepared in accordance with 

§257.73(e)(1) of the CCR Rule.  

 

Figure 6 shows the Basin 1 layout and the approximate locations of Cross Sections. The drawing 

shows both the existing grades in Basin 1 and the proposed grades of conditioned fly ash included 

in the MPM issued by PADEP on June 18, 2015.  

 

Slope stability software Slide Version 6.0 was used to calculate the minimum slope stability factor 

of safety (FS) The FS were calculated at each cross section for the scenarios listed below as 

required by §257.73(e). The minimum required FS is also provided. 

 

• Static FS for the maximum storage pool – minimum required FS = 1.50; 

• Static FS for the maximum surcharge pool – minimum required FS = 1.40;  

• Seismic FS for the maximum storage pool – minimum required FS = 1.00; and 

• Evaluation of dike and dike foundation material for liquefaction potential. 

 

7.2.2.2  Cross Section Descriptions 

 

Cross Section 1-1 was selected because it is located at the tallest exterior slope of the entire 

perimeter dike (approximately 40 feet high) and because it is located through the dike supporting 

Sub-basin C, which is currently and will be used in the future for stormwater management. The 

pool elevation for the Maximum Storage Pool analysis was estimated to be at Elevation 552. This 

is the anticipated elevation of the normal pool in Sub-basin C which is 1-foot above the invert 

elevation of the existing discharge pipe in Sub-basin C. The phreatic surface through the dike was 

created based on the groundwater measurements obtained between July 2014 and April. For 
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conservatism, the pool elevation for the Maximum Surcharge Pool analysis was assumed to be at 

the top of the berm.  

 

Cross Section 2-2 was selected because it was the tallest exterior slope along the northern perimeter 

of the dike. The subsurface profile, material parameters, and water table elevation were assumed 

based on the data obtained from the 2015 investigation. In this area, the basin has been filled with 

CCR to the top of the perimeter dike, so there is no storage pool, only a phreatic surface within the 

CCR.  

 

Cross Section 3-3 was selected to represent the critical section on the southern perimeter of the 

impoundment due to the close proximity of the homes on Strawberry Ridge Road, and because 

seepage was previously observed in this. The subsurface profile, material parameters, and water 

table were based on the nearby test borings and piezometer measurements. Similarly to Cross 

Section 2-2, since the basin has been filled with CCR to the top of the perimeter dike in this area, 

no storage pool surface water is present. 

 

Cross Section 4-4 was analyzed as part of Form 24R in the PADEP MPM. The proposed final 

cover grades of 3% were incorporated into this analysis. The top of bedrock, bottom of CCR 

surfaces, and subsurface soil conditions were determined based on the results of CEC’s and 

previous subsurface investigations. 

 

7.2.2.3  Material Parameters 

 

Material parameters for the existing CCR, slurry wall, and bedrock were conservatively based on 

the results of previous investigations. The parameters for the shale buttress were based on our 

experience with similar materials. The material parameters for the glacial till and residual soil were 

based on the data obtained in our 2015 investigation. The material parameters used in our analyses 

are summarized in the following table. 
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Material 
Type 

Unit 
Weight 
(pcf) 

Cohesion 
(psf) 

Angle of 
Friction 

(degrees) 
Existing CCR 110 0 30 
Slurry Wall 140 0 5 
Glacial Till 130 250 28 
Residual Soil 130 200 19 
Bedrock 150 0 45 
Dike Fill (Cross Section 1-1) 126 275 28 
Dike Fill (Cross Sections 2-2, 3-3, and 4-
4) 120 50 32 

Shale Fill (Buttress) 115 0 40 
 

7.2.2.4  Seismic Coefficient 

 

A pseudo-static analysis of each cross section was completed to evaluate the seismic stability of 

the dike. The horizontal seismic acceleration was modeled by inputting a seismic coefficient into 

the slide model for each cross section.  The peak ground acceleration (PGA) was used based on 

the guidance provided in the CCR Rule. The PGA is conservatively estimated to be 0.062g (6.2% 

of gravity) based on the U.S.G.S. website deaggregation with 2% Probability of Exceedance in 50 

Years (a mean return time of approximately 2500 years). 

 

7.2.2.5  Liquefaction 

 

CEC performed a screening of the dike materials liquefaction potential by reviewing the data 

obtained as part of the 2015 investigation, previous investigations, and the History of Construction. 

According to the RCRA Subtitle D (258) Seismic Design Guidance for Municipal Solid Waste 

Landfill Facilities, liquefiable soils are loose, cohesionless, saturated soils. Based on all of the data 

obtained at the site, the existing fill, and underlying glacial till and residual soils all contain 

cohesive materials. Therefore, CEC concludes that the dike materials and dike foundation 

materials are not susceptible to liquefaction. 
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7.2.2.6  Results and Conclusions 

 

The following table summarizes the results of our stability analyses presented in Attachment E 

from the Initial Safety Factor Assessment Report. 

 

Cross 
Section Scenario Minimum 

Calculated FS 
§ 257.73(e) 
Required FS 

1-1 
Maximum Storage Pool 1.67 1.50 
Maximum Surcharge Pool 1.67 1.40 
Seismic 1.42 1.00 

2-2 
Maximum Storage Pool 1.62 1.50 
Maximum Surcharge Pool 1.62 1.40 
Seismic 1.38 1.00 

3-3 
Maximum Storage Pool 1.58 1.50 
Maximum Surcharge Pool 1.58 1.40 
Seismic 1.37 1.00 

4-4 
Maximum Storage Pool 1.65 1.50 
Maximum Surcharge Pool 1.65 1.40 
Seismic 1.34 1.00 

 

Based on these results, CEC concluded that the MSES Basin 1 Perimeter Dike meets the required 

minimum FS required by § 257.73(e) of the CCR Rule.  

 

7.2.3 Underground Mine Workings 

 

The Pennsylvania Digitized Mine Area Layer (2016) which depicts the locations of underground 

mines within Pennsylvania was consulted to access the MSES Basin 1. Attached Figure 7, Mined 

Areas Overview Map, shows that no underground mines exist below Basin 1. 

 

7.3 COMPLIANCE WITH §257.64 REQUIREMENTS 

 

The information presented above demonstrates that Basin 1 has been designed and constructed to 

ensure that the integrity of the structural components of the facility will not be disrupted by 

unstable areas in compliance with §257.64 Unstable Areas.  
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