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1. INTRODUCTION  

1.1 Purpose 

Geosyntec Consultants (Geosyntec) has prepared this Cell 3 Lateral Expansion Compliance 
Report (Report) for Fort Armistead Road - Lot 15 Landfill, LLC, a subsidiary of Raven Power 
(Raven), for the Lot 15 Industrial Landfill Site (Lot 15, the Site, Lot 15 Landfill, or Facility) 
located at 3601 Fort Armistead Road, Baltimore, Maryland.  The purpose of this document is to 
demonstrate and provide certification from a Maryland licensed professional engineer (P.E.) that 
Cell 3, which will be constructed later this year in accordance with the Cell 3 Construction 
Drawings (Appendix A) approved by the Maryland Department of Environment (MDE), 
complies with the location restrictions, design requirements, and other criteria specified by the 
Federal Coal Combustion Residuals (CCR) Rule (the Rule) codified in Title 40 of the Code of 
Federal Regulations (CFR) Subpart D Sections 257.50-107 (40 CFR 257.50-107).    

1.2 Site Location and History 

The Site is located in the Curtis Bay area on the southeast quadrant of the intersection of Fort 
Smallwood Road and Fort Armistead Road in Baltimore, Maryland, as shown on the vicinity 
map of Drawing 1 in Appendix A.  It is bounded to the north, east, and west by Fort Armistead 
Road, CSX railroad tracks, and Fort Smallwood Road, respectively.   

The facility was originally permitted as the Hawkins Point Plant (HPP) Landfill and consisted of 
two parcels, one 30 acres in size and one 65 acres in size, that were bisected by a CSX Railroad 
right-of way, effectively resulting in two separate landfills.  In 2009, the 65-acre parcel, which 
had not yet been developed as a landfill, was split from the 30-acre parcel and later re-permitted 
to serve as a CCR landfill under the Maryland Department of the Environment (MDE) solid 
waste regulations.  

The Site is currently operated under Refuse Disposal Permit No. 2011-WIF-0653 (the Permit) 
(MDE, 2011) issued by MDE.  Since its development, the Site has received CCR and other 
compatible and approved materials from the Brandon Shores, H.A. Wagner, and C.P. Crane 
energy generating plants in the Baltimore area.   

1.3 Landfill Description 

The Landfill was designed to address the industrial waste requirements of: (i) the Code of 
Maryland Regulations Title 26 – Department of the Environment, Subtitle 4 – Regulation of 
Water Supply, Sewage Disposal, and Solid Waste, Chapter 7 – Solid Waste Management 
(COMAR 26.04.07); and (ii) the federal solid waste disposal facility criteria promulgated under 
Subtitle D of RCRA, which are contained in 40 CFR 258.  As such, the Lot 15 Landfill is 
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designed with a geomembrane liner system and a leachate collection system to collect the 
leachate generated, and to prevent migration of pollutants outside the Landfill limits. 

Lot 15 Landfill consists of six cells with a total footprint of approximately 31.6 acres.  A Site 
development plan depicting the limits of the active and future landfill areas, property boundary, 
and other relevant Site features is provided as Drawing 3 in Appendix A.  Cell 1 and a portion of 
Cell 2, which together comprise approximately 10.6 acres, are constructed and in operation. Site 
conditions prior to beginning Cell 3 construction are illustrated on Drawing 2 in Appendix A.  

Cell 3 construction began in the spring of 2018 and is scheduled to complete construction and 
become operational in late 2018. Construction of Cells 4 through 6 will be scheduled based on 
the requirement for additional disposal space to manage CCR from the power plants Lot 15 
Landfill serves.  In general, as CCR placement continues and the surface of the landfill in any 
given cell reaches levels higher than the surrounding ground surface, the next cell will be 
constructed.  

1.4 CCR Rule Location and Design Criteria For Landfills 

The Rule classifies a CCR landfill as either an existing CCR landfill or a new CCR 
landfill/lateral expansion.  Requirements for each type of landfill under the Rule are summarized 
on the table presented on page 21306 of the Rule’s preamble.  

Cells 1 and 2 at Lot 15 were classified as an existing CCR landfill under the Rule because they 
received CCR before 15 October 2015.  Compliance with the existing CCR landfill (i.e., Cells 1 
and 2) location restrictions specified in the Rule was presented in the Assessment of Compliance 
Report (Geosyntec, 2015) and Unstable Areas Evaluation Report (Geosyntec, 2016a).   

Although Cell 3 is planned within the footprint of the area approved and permitted for disposal 
by MDE, construction of Cell 3 did not substantively begin before 15 October 2015.  Therefore, 
Cell 3 is considered a lateral expansion under the Rule and not part of the existing CCR landfill 
(see Section VI.B.3 on page 21358 of the Rule preamble).  Compliance with the location 
restrictions, design requirements, other criteria specified in the Rule for the Cell 3 unit is 
presented in the remainder of this document.  The P.E certification required by various sections 
of the Rule is presented in Section 5 of this Report. 
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2. LOCATION RESTRICTIONS 

2.1 Introduction 

As summarized in the table on page 21306 of the CCR Rule preamble, the location restrictions 
that must be addressed for a lateral expansion are: (i) placement above the uppermost aquifer 
(§257.60); (ii) wetlands (§257.61); (iii) fault areas (§257.62); (iv) seismic impact zones 
(§257.63); and (v) unstable areas (§257.64).  Cell 3 compliance with each of these restrictions is 
discussed in the remainder of this section.   

2.2 Placement Above the Uppermost Aquifer (§257.60) 

For lateral expansions, the Rule requires that the CCR unit base be constructed at least five-feet 
above the upper limit of the uppermost aquifer, or it must be demonstrated there will not be a 
connection between the base of the CCR unit and the uppermost aquifer due to normal 
fluctuations in groundwater elevations.   

As described in the Phase II Report: Site Geologic Study (Geosyntec, 2012a), hereinafter 
referred to as the Phase II Report, the Landfill is underlain by an approximately 100-foot thick 
layer of silty clay and clay (Patapsco Confining Unit).  Under the CCR Rule, The Patapsco 
Confining Unit is not considered an aquifer because it is not capable of yielding usable quantities 
of groundwater to wells.  The closest aquifer is the Lower Patapsco Aquifer, which occurs 
approximately 100 feet below the bottom of the proposed CCR units.   Therefore, there are no 
aquifers within 5 feet of the bottom of the proposed CCR units.  The proposed CCR units meet 
the minimum Rule requirements for placement above the uppermost aquifer. 

2.3 Wetlands (§257.61) 

Under §257.61, the Rule prohibits CCR unit lateral expansions from being located in wetlands as 
defined in 40 CFR 232.2, unless additional requirements of the Section are met.  As described 
below, Cell 3 will be constructed over a small historical wetland area largely supported by an 
ephemeral stream.  A summary of the wetland history and compliance with CCR requirements is 
presented below.  

2.3.1 Wetland History 

As described in the Section 1.2, the Lot 15 property was originally part of the neighboring 
HPP Landfill.  During the permitting process for the HPP Landfill, approximately 3.53 acres 
(1.18 acres on the Lot 15 parcel and 2.35 acres on the HPP parcel) of wetland were delineated 
in 1991.  The total wetlands area disturbed by the HPP landfill footprint was 1.66 acres (1.086 
acres on the Lot 15 parcel and 0.575 acres on the HPP parcel).  A 2.68-acre wetland mitigation 
area, which consisted of 2.21 acres of new wetland and 0.48 acres of existing palustrine 
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wetland, was constructed between the current Lot 15 Landfill and CSXT Railroad.   Since the 
HPP Landfill only impacted 1.66 acres of wetland, and the mitigation area created 2.21 acres 
of new wetland, the mitigation area added approximately 0.55 acres of wetland.  The 
mitigation area was built after the permit was issued in 1992 (the actual date of wetland 
construction could not be found).  

Similar to the CCR Rule, State of Maryland regulations prohibit industrial landfills from being 
located in wetlands under COMAR 26.04.07.19.D(2).  To demonstrate the Site’s compliance 
with COMAR location requirements, a wetland delineation was performed by Geosyntec in 
March 2009 and later supplemented in May 2010.  The detailed wetland delineation report was 
included as Attachment 2.3 of the Phase II Report.  The delineation showed that wetlands and 
the proposed limits of disturbance for Cell 3 construction intersected near the southeastern 
corner of the Cell.  In that area, the headwaters of an ephemeral stream (tributary to Swan Creek) 
and small area of associated wetlands were present.   

As shown on Figures 1 and 2 in Attachment 4 of Appendix B, the design of Cell 3 requires fill 
placement in 161 linear feet of the ephemeral stream channel and 4,245 square feet (ft2) of non-
tidal wetlands at the southeastern corner of Cell 3.  The fill activities were approved by the Army 
Corp of Engineers (ACOE) as a Category A, Activity e(1) Minor Nontidal Fills, under the 
Department of Army Maryland State Programmatic General Permit-5 (MDSPGP-5).  The ACOE 
approval letter and permit package is provided herein as Appendix B. 

Although a small area of wetlands was identified around the ephemeral stream’s headwaters, it is 
noteworthy that the 2010 wetland delineation was done prior to construction of the landfill when 
the ephemeral tributary served as an outlet for surficial drainage (i.e. stormwater) from the 
eastern portion of the Site. The original tributary runoff area was about 12.6 acres prior to 1992 
and it was reduced to 2.2 acres following regrading of the area.  After construction of Cells 1 and 
2, the stream’s catchment area was limited further. Much of the land surface that previously 
contributed overland flow to upper reaches of the ephemeral stream was covered with the landfill 
or conveyed around the landfill to another discharge point.  Subsequent inspections of the 
headwater area suggested that hydrology may no longer be representative of wetland conditions; 
however, a new wetland delineation was not conducted to confirm the observation.  
Additionally, recent construction of Cell 3 perimeter infrastructures has essentially removed the 
entire catchment for the headwater area, which will further limit hydrologic inputs.   Hydrologic 
inputs to lower reaches of the ephemeral stream and associated wetlands will be maintained by 
Sediment Basin #2, which will collect and discharge stormwater from the eastern portion of the 
Site below the headwater area as illustrated on Drawing 13 in Appendix A. 
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2.3.2 Compliance Evaluation 

The demonstration provided below presents how the proposed lateral expansions meet the 
requirements outlined in §257.61(a)(1)-(5).   

 Rebuttal that an alternative to the CCR Unit is reasonably available that does not 
involve wetlands [§257.61(a)(1)].  Prior to passage of the CCR Rule, MDE approved 
development of the Site (Cells 1-6) as an industrial landfill for disposal of CCR.  
Construction of Cell 3 within the designed footprint is critical to development of the Lot 
15 Landfill and preservation of disposal capacity.  As subsequently demonstrated, 
during the permit application process Raven made reasonable efforts to reduce wetland 
impacts at the Site.  The landfill footprint presented in the 1992 permit application 
impacted approximately 1.32 acres of the wetlands delineated in 2011.  On 24 March 
2011, the landfill footprint was revised to reduce the wetlands impact to 0.99 acres.  
Subsequently, on a letter dated 8 February 2012, the landfill footprint was further 
decreased to reduce wetlands impact to approximately 0.09 acres mostly associated with 
the construction of Cell 3 on the southeast corner of the facility.  Because the impacted 
nontidal wetlands were reduced to less than 5000 ft2, and said wetlands were not 
considered having significant plant or wildlife value nor were located within the critical 
area, state regulations did not require mitigation.       

 The construction or operation of the CCR unit will not cause or contribute to the 
items listed under §257.61(a)(2).  The CCR unit is unlikely to cause a violation 
because: (i) the Site was designed using best management practices for engineering to 
prevent CCR material and leachate releases to groundwater and surface water; (ii) the 
facility has a National Pollution Discharge Elimination System (NPDES) Permit and 
associated Stormwater Pollution Prevention Plan (SWPPP); (iii) Rare, threatened, and 
endangered (RTE) were not identified at the Site (See Section 3.2.4 of the Phase II 
Report); and (iv) the Site is not located near a national marine sanctuary identified by 
the National Oceanic and Atmospheric Administration (NOAA). 

 The CCR unit will not cause or contribute to significant degradation of the 
wetlands by addressing the factors listed under §257.61(a)(3).  Erosion of existing 
soils and fill materials used for the construction of Cell 3 will be addressed by the 
Erosion and Sediment Control (ES&C) Plan approved by the City of Baltimore, which is 
included herein in Drawings 11 through 21 in Appendix A.  Existing wetland soils 
within limits of disturbance will either be excavated or compacted to meet the design 
specification.  As described in Section 2.6, unstable areas have not been identified at the 
Site.  Dredged materials are not planned for use in construction of Cell 3.  Fill materials 
used at the Site will meet the design specification and be compacted to limit settlement 
and migration potential.   The Lot 15 Landfill has been designed using best management 
practices for engineering to prevent a release of CCR and leachate (e.g., liner and 
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leachate collection system) and reduce potential of unforeseen catastrophic releases 
from the landfill by designing with appropriate factors of safety against slope stability.    
Although a catastrophic release at Lot 15 Landfill is not expected, accidental releases 
may take place during construction and/or operations.  An emergency contingency plan 
for releases during construction and operation of the landfill was presented as Appendix 
I of the Application for an Industrial Landfill Permit: Phase III  Report: (Geosyntec, 
2012b), hereinafter referred to as the Phase III Report, 

 Steps have been taken to avoid no net wetland loss [§257.61(a)(4)].  As described 
above, development of the entire Lot 15 Landfill (Cell 3 in particular) will remove less 
than 0.1 acres of wetlands, which under state regulations do not require additional 
wetland mitigation.  Furthermore, as described in Section 2.3.1, the original wetland 
mitigation area created for the HPP Landfill, which originally included the Lot 15 
parcel, added approximately 0.55 acres of wetlands to the property.  Development of 
Cell 3 will impact less than 0.1 acres of the 0.55 acres that were added.    

 Sufficient information is available to make a reasoned determination 
[§257.61(a)(4)].  As described above, sufficient information is available to make a 
reasoned determination with respect to the demonstrations in paragraphs (a)(1) through 
(4) of the section. 

2.4 Fault Areas (§257.62) 

Lateral expansions cannot be located within 200 feet of the outermost damage zone of a fault 
that has had displacement in the Holocene time, the most recent epoch of the Quaternary Period.  
As detailed in Section 3.2.1 of the Phase II Report, there are no faults known to have had 
displacement in Quaternary time within the entire state of Maryland.  Therefore, the proposed 
lateral expansions meet the minimum Rule requirements for fault areas. 

2.5 Seismic Impact Zones (§257.63) 

Lateral expansions cannot be located in seismic impact zones unless it is demonstrated that all 
structural components of the landfill are designed to resist the maximum horizontal acceleration 
of lithified earth (bedrock) at the Site.  The Rule defines a seismic impact zone as “an area 
having a 2% or greater probability that the maximum expected horizontal acceleration (MEHA), 
expressed as a percentage of the earth’s gravitational pull (g), will exceed 0.10 g in 50 years”.  
As summarized in Section 3.2.2 of the Phase II Report, the MEHA of bedrock beneath the Site 
was estimated to be 0.065g, which was based on the United States Geologic Survey seismic 
hazard map with contours of peak acceleration with 2% probability of exceedance within 50 
years.   Hence, the Site is not considered to be located in a seismic impact zone and meets the 
minimum Rule requirements for seismic impact zones. 
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2.6 Unstable Areas (§257.64) 

CCR units are restricted from being located in unstable areas, defined as an area susceptible to 
forces capable of producing mass movements that could impair the integrity of some or all of the 
structural components responsible for preventing releases of CCR from the CCR unit.  Title 40 
§257.64 requires an evaluation of the presence of natural or human-induced events or forces 
capable of impairing the integrity of the CCR unit’s containment features. To comply with this 
requirement, the units must be evaluated for the presence of natural unstable features (i.e., 
landslides, avalanches, debris slides and flows, block sliding, rock fall, and karst terrain) and 
identify the following features that could result in instability: thick layers of soil that are soft and 
compressible, layers conducive to downslope movement, local topography influencing 
downslope movement, and anthropogenic activities influencing instability.   

Because the Site was designed to comply with 40 CFR §258.15 (Unstable Areas), which 
regulates the design of municipal solid waste landfill units, the facility meets the requirements 
outlined in §257.64. The demonstration provided below presents how the proposed lateral 
expansions meet the requirements outlined in §257.64.   

 Adequate Subsurface Investigation. Owners of CCR units must conduct a 
geotechnical investigation when determining whether an area is unstable.  Per the CCR 
Rule preamble page 21367, the assessment should consider (1) differential settlement 
potential of on-site or local soils; (2) on-site or local geologic and geomorphologic 
features and; (3) on-site or local human-made features or events. Lot 15 Landfill 
performed an adequate geotechnical investigation during MDE permitting that was used 
to establish that the facility was not located in an unstable area.  Detailed descriptions of 
the subsurface investigations performed at the site Documents were included in Section 
5 (Site Investigation and Monitoring) and Attachment 6 (Field Exploration and 
Laboratory Testing) of the Phase II Report. 

 Adequate Stability Analysis Performed.  The standard for adequacy of stability 
analysis for unstable area assessment is described in the CCR Rule preamble, page 
21368.  Owners of CCR units must perform a stability evaluation to determine (1) the 
adequacy of the subsurface exploration program; (2) the liquefaction potential of the 
embankment, slopes and foundation soils; (3) the expected behavior of the embankment 
slopes and foundation soils when they are subjected to seismic activity; (4) the potential 
for seepage induced failure and; (5) the potential for differential settlement. Lot 15 
Landfill meets these requirements for adequacy of the subsurface exploration program 
(see Section 5 of the Phase II Report). Also, because the site is not located in a seismic 
impact zone and subsurface is mostly compacted over-consolidated clay, there is neither 
liquefaction risk nor seismic induced failure risk.  Because the subsurface is mostly 
compacted clay, there is no risk of seepage induced failure at the site. Similarly, the 
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foundation soils have been analyzed for differential settlement or the impact of 
differential settlement on the integrity of the structural components responsible for 
preventing releases from the CCR units.  Documents used to demonstrate compliance 
were included in the MDE permitting Phase II Report, in particular Section 3 (Siting 
Criteria).  Also, detailed stability analysis is included in Appendix F of Phase III Report 
(Slope Stability Analysis).  

 Presence of Natural Unstable Features.  The rule requires that natural unstable 
features be identified including areas of landslide, avalanche, debris slides and flows, 
block sliding, rock fall and karst terrain.  Based on Geosyntec’s review of the available 
literature and its intimate knowledge of the site, there are no significant natural features 
that could result in instability.  Documents used to demonstrate compliance were 
included in Appendix F of the Phase III Report (Slope Stability Analysis).      

 Presence of Features Identified per Preamble page 21367.  Owners of CCR units 
must conduct a geotechnical investigation to identify: (1) the presence of any potential 
thick layers of soils that are soft and compressible causing significant post-construction 
differential settlement; (2) on-site or local soils that are conducive to downslope 
movement of soil, rock and debris under the influence of gravity and; (3) local 
topography or surface and subsurface features that could induce downslope movement; 
and (4) any anthropogenic activities (including past waste placement, especially in the 
case of overfills) which may cause excessive settlement or bearing capacity failure of 
foundation soils. The Lot 15 Landfill performed a detailed geotechnical investigation 
during MDE permitting to identify these four types of features.  Subsequent cell 
construction resulted in open excavation that confirmed the idealized profile.  
Documents used to demonstrate compliance were included in Attachment 6 of the Phase 
II Report (Field Exploration and Laboratory Testing).     

 Engineering Measures Employed to Mitigate Unstable Conditions.   Owners of CCR 
units must mitigate weak ground strength if the unit is located in karst areas. Based on 
the review of site completed as part of the MDE permitting Phase II Report, the Lot 15 
Landfill site is not located in a karst region and data already exists to support this 
conclusion.   

In summary, based on multiple subsurface explorations that have been performed at the site, 
conclusions of previous geologic studies, and an analysis of the landfill structure, no unstable 
areas were identified at Lot 15 Landfill. 
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3. DESIGN CRITERIA 

Under §257.70, the Rule requires that CCR unit lateral expansions have a composite liner and a 
leachate collection and removal system.  As detailed in the Phase III Report, the liner and 
leachate collection and removal systems at Lot 15 Landfill were designed to comply with the 
requirements specified in COMAR 26.04.07.07.C(12).  The COMAR design criteria are similar 
to that specified in the CCR Rule.  Therefore, the leachate collection and removal system as 
designed meets the Rule requirements as described in the following sections.  The drawing set 
approved by MDE for construction of Cell 3 is provided as Appendix A.   

3.1 Composite Liner System 

The Rule requires that the composite liner consist of two components, an upper component of, at 
a minimum, a 30-mil geomembrane liner (GM), and a lower component consisting of at least a 
two-foot layer of compacted soil (or equivalent material) with a hydraulic conductivity of no 
more than 1X10-7 centimeters per second (cm/s).  GM components consisting of high density 
polyethylene (HDPE) must be at least 60-mil thick.  The composite liner must be: (i) constructed 
of materials that have appropriate chemical properties and sufficient strength and thickness to 
prevent failure due to pressure gradient, physical contact with CCR or leachate to which they are 
exposed, climatic conditions, the stress of installation, and the stress of daily operation; (ii) 
constructed of materials that provide appropriate shear resistance of the upper and lower 
component interface to prevent sliding of the upper component including on slopes; (iii) placed 
upon a foundation or base capable of providing support to the liner and resistance to pressure 
gradients above and below the liner to prevent failure of the liner due to settlement, compression, 
or uplift; and (iv) installed to cover all surrounding earth likely to be in contact with the CCR or 
leachate.   Compliance of the Cell 3 liner system with the Rule requirements is demonstrated 
below. 

3.1.1 Liner System Components 

The Cell 3 liner system will be comprised the following components, from top to bottom (see 
detail 3 on Drawing 6 in Appendix A): 

 12-inch thick protective cover; 

 An 8-ounce synthetic geotextile if fly ash is used as the protective cover; 

 A 12-inch thick drainage layer with hydraulic conductivity greater than 4 X 10-3 cm/sec; 

 60-mil HDPE textured geomembrane; and 
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 Prepared subbase with a minimum thickness of two-feet that has a hydraulic conductivity 
of less than or equal to 1×10-7 cm/s.  If in-situ material at base grade meets permeability 
specifications, any stones (if present) will be removed and the top surface will be 
recompacted.  Shelby tubes will be taken to confirm the in-situ material meets 
permeability specifications.   

The composite liner system at Lot 15 Landfill is considered an alternate composite liner system 
under the CCR Rule (§257.70(c)(1)) because the lower component is not a 2-foot thick compacted 
clay layer (CCL), but rather a natural low permeability clay layer (Patapsco Confining Unit).  
Previous field investigations during construction of Cells 1 & 2 indicated that the clay unit generally 
consists of a hard low-plasticity clay with measured hydraulic conductivity less than or equal to 
1×10-7 cm/s.  The in-situ clay beneath Cell 3 will be utilized as the CCL subbase after 
permeability tests confirm suitability.  The liquid flow-rate comparison using the equation in 
§257.70(c)(2)) is not necessary to demonstrate compliance with CCR Rule liner system 
requirements as long as permeability tests for the in-situ clay show a hydraulic conductivity that 
is equal to or less than 1×10-7 cm/s.  

3.1.2 Liner System Compliance Demonstrations 

The demonstration provided below presents how the Cell 3 proposed lateral expansion meets the 
liner system requirements outlined in §257.70(a)(1)-(4).   

 Chemical Compatibility. A chemical compatibility demonstration was presented in 
Appendix E.4 of the Phase III Report.  As outlined in the appendix, all liner system 
components are compatible with the expected constituents of CCR materials and 
leachate. 

 Sufficient strength and thickness. The effects of pressure gradients on the liner system 
were evaluated in the liner settlement analysis presented in Appendix E.1 of the Phase 
III Report.  The analysis showed that the maximum calculated geomembrane strain due 
to differential settlement was 0.01 percent, which is negligible compared to the typical 
yield strain of HDPE geomembrane of approximately 13 percent.  Therefore, the 
integrity of the liner system is not expected to be influenced by pressure gradients and 
differential settlement.  The capability of the liner system to resist equipment and 
operational loading was evaluated in Appendix E.2 of the Phase III Report.  The 
analysis showed that the puncture resistance of the HDPE liner exceeds the operational 
and typical equipment loading with sufficient factor of safety. Therefore, the integrity of 
liner system under equipment and operational loading can be maintained. 

 Shear Resistance.  Linear veneer stability of the HDPE GM and clay interface was 
evaluated in the analysis presented in Appendix E.3 of the Phase III Report.  The 
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analysis showed that the liner system along the side slopes can be placed from toe to 
crest with a minimum safety factor of 1.25.  

 Settlement Resistance. The effects of pressure gradients on the liner system were 
evaluated in the liner settlement analysis presented in Appendix E.1 of the Phase III 
Report.  The analysis showed that the maximum calculated geomembrane strain due to 
differential settlement was 0.01 percent, which is negligible compared to the typical 
yield strain of HDPE geomembrane of approximately 13 percent.  Therefore, the 
integrity of the liner system is not expected to be influenced pressure gradients and 
differential settlement. 

 Comprehensive Liner Coverage. As shown on Drawing 4 of 33 included in Appendix 
A, the liner system for Cell 3 will cover the entire limits of the cell floor and sidewalls, 
and extends beyond the designed CCR disposal limits.    

3.2 Leachate Collection and Removal Systems 

In accordance with the requirements of Section 257.70(d) of the Rule, the leachate collection and 
removal system must be: (i) designed and operated to maintain less than a 30-centimeter (11.8 
inches) of leachate of the liner (ii) constructed of materials that are chemically resistant to the 
CCR and any non-CCR waste managed in the unit and the leachate expected to be generated; 
(iii) are of sufficient strength and thickness to prevent collapse under the pressures exerted by 
overlying wastes, waste cover materials, and by any equipment used at the landfill; and (iv) 
designed and operated to minimize clogging during the active life and post-closure care period.   
Compliance of the Cell 3 leachate collection and removal system with the Rule requirements is 
demonstrated below. 

3.2.1 Landfill Cell Grading 

To ensure that the post-settlement grades are sufficient for leachate flow, Geosyntec conducted a 
liner settlement analysis, which was presented in Appendix E.1 of the Phase III Report.  The 
calculated maximum total settlement beneath the landfill was approximately 2.3 ft.  The 
maximum expected grade changes for four cross sections were also calculated.  The maximum 
grade change was approximately 0.6 percent at one location. The results indicated that positive 
drainage slope will be maintained along the leachate collection lines. Considering that the 
drainage slope of the base grades is 2.5%, post-settlement drainage slopes will be for all practical 
purposes greater than 2% throughout the cells.  

Because the stratigraphy under the landfill is relatively homogeneous, significant deviations 
from the calculated mean differential settlements are not expected.  Evaluation of the leachate 
collection system using post-settlement grades indicated that the proposed system will be 
adequate.   
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3.2.2 Leachate Quantity Estimates 

The USEPA’s Hydrologic Evaluation of Landfill Performance (HELP) Model, Version 3 
[USEPA, 1994] was used to estimate the leachate generation rate and head on the liner from the 
proposed landfill cells (see Appendix H.1 of Phase III Report).  Leachate quantities generated 
were calculated based on estimated rates of leachate production during several different phases 
of landfill development (i.e., open, temporarily closed, or closed).  The HELP model performs a 
water-budget computation to predict leachate generation rates for a given configuration of soil, 
waste, geosynthetic layers, and precipitation conditions.  The results provide peak daily, average 
monthly, and average annual leachate flow rates.  Leakage through potential geomembrane holes 
were also shown in the HELP results. Using the HELP model, the average weekly rate obtained 
from the annual data was estimated to be 13,800 ft3/week (i.e., 103,000 gallons/week) and the 
peak daily leachate generation rate at the site was estimated to be 53,400 ft3/ day or 400,000 
gal/day.   

3.2.3 Leachate Collection and Removal System Components 

The leachate collection system (LCS) was designed to convey leachate to low points (or sumps) 
within each cell for removal in the leachate transmission system (LTS).  The Cell 3 LCS will 
include the following elements: 

 A geotextile filter to restrict clogging of the drainage layer; 

 A minimum 24-in thick granular drainage layer (or equivalent geocomposite drainage 
layer); 

 8-in. diameter perforated HDPE leachate collection laterals that transport leachate by 
gravity drainage to low points (or sumps) within a cell; and 

 24-in. diameter solid-walled HDPE riser pipes to provide access to the low points (or 
sumps) in the cell to collect leachate through submersible pumps. 

The layout of the LCS for Cell 3 is shown on Drawing 5 and details of the LCS collection 
features are shown on Drawings 7 through 9 in Appendix A.  Design calculations were 
performed to evaluate the flow capacity of the selected leachate collection pipes, which were 
presented as Appendix H.1 in the Phase III Report.  Those results showed that the selected 
leachate collection pipes have more than enough flow capacity for the anticipated maximum 
leachate flow.  As shown in Appendix H.2 of the Phase III Report, the lateral pipes have also 
been designed to have sufficient strength to withstand the maximum weight of the protective 
cover soil, waste, intermediate cover soil, final cover material, and construction and operation 
equipment. 
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The leachate collection system components will be made of the same materials (e.g., HDPE and 
geotextile) as the liner system.  A chemical compatibility demonstration for the liner system 
components was presented in Appendix E.4 of the Phase III Report.   Therefore, the leachate 
collection system components made of the same materials are compatible with the expected 
constituents of CCR materials and leachate.  

3.2.4 Leachate Transmission  

As shown on layout Drawing 5, leachate from Cell 3 will be collected in a single sump 
connected through an 8-in diameter SDR-17 HDPE pipe.   Leachate will be pumped from the 
sump by a submersible pump through a leachate forcemain to the existing leachate pond on the 
northeast corner of the facility.  Design calculations (see Appendix H.1 of the Phase III Report) 
show that the flow capacity of the leachate transmission pipes exceeded the peak leachate flow 
rate by a large factor of safety. 

A clogging analysis for the geotextile filter was provided as Appendix H.3 in the Phase III 
Report.  The analysis concluded that the geotextile filter met the retention criteria with the fly 
ash material and the granular material that will be used as the leachate collection layer.  
Therefore, clogging of the leachate collection system will be minimized. 

3.2.5 Leachate Storage  

The leachate storage pond is located on the northeast corner of the facility (see Drawing 4) and is 
served by a tanker truck pump-out station.  Although leachate will be transported to a treatment 
facility (or recirculated back into the active face of the landfill as dust control, as approved by 
MDE), a leachate pond with a minimum capacity to store 175,000 gallons of leachate has been 
constructed.  The estimated minimum capacity was based on the results of HELP analysis 
assuming that leachate and contact water (i.e., water that comes into contact with CCB) would be 
recirculated.  The leachate pond is designed to store approximately 7 days of generated leachate. 
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4. OTHER CRITERIA 

4.1 Fugitive Dust Controls (§257.80) 

Under §257.80, the Rule requires a Fugitive Dust Control Plan (FDCP).  Accordingly, a FDCP 
was prepared to control emissions from Cells 1 and 2 (Geosyntec, 2015b) and posted to the 
website in October 2015.  The FDCP was reviewed and the procedures presented therein are 
adequate to control CCR emissions from the Cell 3 lateral expansion in accordance with 
§257.80.  Therefore, an amendment to the FDCP is not needed at this time to maintain 
compliance with the Rule. 

4.2 Run-on and Run-off Controls (§257.81) 

A Run-on and Run-off Control Plan (Geosyntec, 2016b) was prepared and placed in the facility’s 
operating record in October 2016.  The plan demonstrated the stormwater management design 
for Cells 1 and 2 (i.e., initial stage) complied with the requirements in §257.81.  An analysis, 
which demonstrated that the facility’s stormwater management design during future intermediate 
and final development stages will comply with §257.81, was also presented in said plan. The 
conceptual plan for the intermediate stage of development, which included Cell 3, was intended 
to define the maximum drainage areas and therefore, maximum dimensions of stormwater 
controls necessary to be implemented during any intermediate stage of site development.    

4.3 Surface Water Protection (§257.3-3) 

Section 257.52 of the CCR Rule requires that the Site comply with §257.3-3, which prohibits 
discharge of pollutants into waters of the United States in violation of the National Pollutant 
Discharge Elimination System (NPDES) under section 402 of the Clean Water Act.  As required 
by COMAR, the Site has a NPDES General Discharge Permit for Storm Water Associated with 
Industrial Activities (12-SW Permit), NPDES Number MDR002438 (MDE, 2014), effective 
from 1 January 2014 through 31 December 2018.  To satisfy the requirements of the 12-SW 
Permit, the Site has a Stormwater Pollution Prevention Plan (SWPPP) (Fort Armistead Road – 
Lot 15 Landfill, 2015).  The SWPPP identifies potential sources of pollution which may 
reasonably be expected to affect the quality of stormwater discharges associated with industrial 
activities at the facility.  In addition, the SWPPP describes the implementation of practices which 
are used to reduce the pollutants in stormwater discharges associated with industrial activity at 
the facility.  Therefore, maintaining compliance with the 12-SW Permit and SWPPP meets the 
Rule requirements for surface water protection. 
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4.4 Closure and Post Closure Care (§257.102 and §257.104) 

A Closure and Post-Closure Care Plan (Geosyntec, 2016c) was prepared in October 2016 to 
address the closure and post-closure care requirements specified under §257.102 and §257.104, 
respectively, for the two existing cells and four additional cells planned at the Site.  There has 
not been a change that would substantially affect the Closure and Post-Closure Care Plan; 
therefore, an amendment is not needed for the Cell 3 lateral expansion. 
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APPENDIX A 

Cell 3 Construction Drawings 
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APPENDIX B 

Wetland Disturbance Permit Package and 
Approval 
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