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1.0 CERTIFICATION 

 
I certify that the information contained within this Location Restriction Demonstration Report was prepared 
by me or under my direct supervision, and meets the requirements of Sections §257.60 through §257.64 
of the Federal Hazardous and Solid Waste Management System; Disposal of Coal Combustion Residuals 
(CCR) from Electric Utilities; Final Rule (40 CFR 257; the CCR rule).  
 
As used herein, the word “certification” shall mean an expression of the Engineer’s professional opinion to 
the best of his or her information, knowledge, and belief, and does not constitute a warranty or guarantee 
by the Engineer. 
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2.0 INTRODUCTION 

This Location Restriction Demonstration was prepared for the Chesterfield Power Station Fossil Fuel 
Combustion Products (FFCP) Management Facility CCR Landfill (Landfill) located in Chesterfield County, 
Virginia, in accordance with 40 CFR §257.60 through §257.64 (collectively – the Location Restrictions). 
This demonstration documents how the Landfill meets the requirements of each condition in the CCR 
Rule.  

2.1 Landfill Site Background 

The Landfill is permitted as an approximately 67-acre lined facility for the disposal of CCR from the 
Chesterfield Power Station.  A Site Location Map is included as Figure 1.  The property is located near 
the James River and is near the western boundary of the Coastal Plain physiographic province of Virginia.  
The Landfill will occupy the high ground to the west of the James River and north of Proctors Creek.     

2.2 Disposal Facility Permitting 

The Landfill was permitted as a Solid Waste Disposal Facility under the Virginia Solid Waste Management 
Regulations (VSWMR - 9VAC20-81) with the following approval dates: 

� Part A Application (Siting Criteria):  January 6, 2012 

� Part B Application (Technical Criteria):  June 29, 2016 

As part of the requirements for the Part A application, the site was vetted using the VSWMR criteria with 
regards to geology, groundwater, seismic hazards, wetlands, flood plains, etc.  The Part B application 
considered the technical design of the Landfill for global stability, liner design, leachate containment, and 
stormwater control.  Construction of Phase 1 of the landfill began in June 2016. 

2.3 Location Restrictions 

The location restrictions in the CCR Rule, Sections §257.60 through §257.64, require a demonstration to 
show compliance with each restriction.  The following sections in this report address each restriction 
individually, and supporting documentation is included as attachments as required. 

� §257.60 – Placement above the uppermost aquifer 

� §257.61 – Wetlands  

� §257.62 – Fault Areas 

� §257.63 – Seismic Impact Zones 

� §257.64 – Unstable Areas 
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3.0 PLACEMENT ABOVE THE UPPERMOST AQUIFER 

3.1 Requirement 

§257.60 (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 Demonstration 

In the summer of 2007, as part of the hydrogeological investigation of the site for permitting, observation 
wells and groundwater monitoring wells were installed throughout the property.  In 2015, four wells were 
added to the existing network, and one well was decommissioned and relocated.  Three existing on-site 
wells were also used for water level measurements.  A total of 30 wells were included in the water level 
measurements of the site.  Water levels were taken approximately monthly from July 2007 through mid-
2010 until suspended; measurement resumed on a semi-annual basis in 2015.  From July 2007 through 
the first quarter of 2017, approximately 850 individual water level readings have been taken at the site. 

Groundwater contour maps based on the projected seasonal high groundwater elevation were first 
developed with the groundwater elevation data compiled from 2007 through 2010.  Base grade contours 
for the landfill, representing the lowest base elevation of the landfill liner system, were initially established 
based on this water level data.  Within each of the four landfill phases, a low area on the north and south 
(N and S) of each phase serves as a leachate collection sump.  The base elevation of these sumps were 
compared to the seasonal high water level. With the adoption of the Federal CCR Rule in 2015, the sump 
grades were again evaluated to verify no less than five feet of separation existed between the seasonal 
high groundwater level and the landfill base grades.  Small elevation adjustments were made to sump 1N 
and 1S to raise them above the computed seasonal high groundwater as computed in July, 2016.  

Table 1 shows the base elevations of each sump and the corresponding seasonal high groundwater 
elevation at that same point to demonstrate a separation of no less than five feet.  

Table 1 – Groundwater Separation Distance 

Sump GW El Base El Difference, ft  

1N 20 26 6 

1S 13 22 9 

2N 31 40 9 

2S 26 34 8 

3N 39 48 9 

3S 32 44 12 

4N 53 58 5 

4S 40 48 8 
 

  



August 2017 4 Project No. 152-0610 

 

 

  

4.0 WETLANDS 

4.1 Requirement 

§257.61 (a):  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 (5) of this section. 

4.2 Demonstration 

The entire Landfill property and proposed access road areas were evaluated for the presence of wetland 
areas.  Certification of the wetland areas on the property was provided by the U.S. Army Corps of 
Engineers on October 9, 2007.   

The Landfill is not located in a wetland area.  Access to the site from the Chesterfield Power Station did 
impact a small amount of wetland areas; however, the road and bridge impacts were mitigated and 
permitted through both the U.S. Army Corps of Engineers and the Virginia Department of Environmental 
Quality.  Attachment A includes the wetland approvals and a site plan showing the landfill boundary with 
respect to the permitted wetland areas.  Figure 1 shows the landfill footprint is not located on mapped 
wetlands on site. 

 

Figure 1 – Mapped Wetland Areas in Landfill Vicinity 
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5.0 FAULT AREAS 

5.1 Requirement 

§257.62 (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 is defined as stormwater that may flow towards 
the active portion of the landfill from non-disposal areas.  

5.2 Demonstration 

The Landfill is not located in an area of recent or active faulting.  The closest fault system is the 
Paleocene age Dutch Gap Fault System south of the Landfill; this system does not indicate any recent 
(Holocene) movement that would result in failure of containment structures at the Landfill (Dischinger, 
1987).  The closest area known to have evidence of recent displacement is in central Virginia, which 
experienced displacement in Quaternary time (i.e., up to 1.8 million years ago) and is at least 20 miles 
from the site (see yellow hatched area in figure below). 

 

Figure 2 - Areas of Quaternary Deformation and Liquefaction, Virginia 

Source: 
http://www.arcgis.com/home/webmap/viewer.html?url=http%3A%2F%2Fearthquake.usgs.gov%2Farcgis

%2Frest%2Fservices%2Fhaz%2Fqfaults%2FMapServer&source=sd 
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6.0 SEISMIC IMPACT ZONES 

6.1 Requirement 

§257.63 (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 Demonstration 

A seismic impact zone, as defined in the CCR Rule, means an area having a 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 in 50 years.  The site was determined to have a Site Class D 
adjusted Peak Ground Acceleration (PGA) of 0.183 g, thereby making it a seismic impact zone. 

Golder evaluated the site and the design of the Landfill under seismic conditions for liquefaction potential, 
global slope stability, and veneer stability.  In all evaluated cases, the site and design of the Landfill 
demonstrated adequate factors of safety with respect to seismic activity.  Attachment B includes the 
complete supplementary seismic evaluation report with supporting calculations for each condition. 

6.2.1 Liquefaction Potential 

The liquefaction assessment screens foundation soils for susceptibility to sudden strength loss due to 
seismic loading.  Foundation soils in three locations within the footprint of the Landfill were evaluated to a 
depth of 50 feet below ground surface.  In all cases, the computed FS was greater than 1.2, indicating the 
foundation soils are not susceptible to liquefaction. 

 

Figure 3 – Foundation Liquefaction Potential 

F.S. 1.2 
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6.2.2 Global Slope Stability 

The global stability calculations evaluate the static and seismic stability of the Landfill and its foundation 
relating to deep seated failures (> 5 ft deep).  The global stability of slopes were assessed along the two 
critical cross sections for the Landfill geometry.  Slopes were evaluated under both long-term static and 
seismic conditions.  As summarized in the table below, all slopes meet the target factors of safety for 
slope stability.  Note that the two FS values listed for the steady state circular analysis case of Section A-
A West are related  to a large global and small local surface, respectively.   

 

6.2.3 Veneer Stability 

Veneer stability calculations were completed to evaluate shallow slope stability of both the base liner and 
cap liner for long-term static conditions and short-term construction conditions.  In addition, veneer 
stability of the cap liner system was evaluated under seismic loading conditions and seepage conditions.  
For all the considered scenarios, calculated factors of safety meet or exceed target factors of safety as 
shown in the table below. 

Case Analyzed Target FS Base Liner FS Cap Liner FS 

Long-Term Static 1.5 2.7 2.7 

Short-Term with Dozer 1.1 2.3 2.5 

Seepage Analysis 1.1 N/A 1.1 

Seismic Analysis 1.0 N/A 1.8 

  

Steady-State Steady-State Seismic Seismic

Circular Block Circular Block

1.5 1.5 1.0 1.0

Figure

2 2.2 / 1.9 2.1 2.0 2.0

3 2.6 2.6 1.4 2.6

4 1.9 1.8 1.8 1.7

5 1.8 1.8 1.7 1.7

Analysis Type

Section

A-A, East

B-B, South

B-B, North

Target FS

A-A, West

Note - the localized surface at the toe in Section A-A West observed in the static search (resulting 

Slip Surface Type

Factors of Safety
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7.0 UNSTABLE AREAS 

7.1 Requirement 

§257.64 (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.  

7.2 Demonstration 

Assessment of unstable areas includes an evaluation of the soil conditions at the site, which may result in 
significant differential settling, a review of site geologic or geomorphologic features, and consideration of 
man-made features on site that may cause unstable conditions.  Full documentation of the site history, 
field investigations, and site geology can be found in the Landfill’s Part A application.  A summary of the 
unstable area evaluation is presented in this document. 

7.2.1 Soil Conditions 

Site investigation activities conducted by Golder Associates, Inc. (2007 through 2010) did not identify any 
features that would suggest recent landslide activities.  Based on the soil boring records and geotechnical 
testing of soils encountered, the subsurface conditions at the Landfill are expected to adequately support 
construction without significant differential settlement.  A total of 45 investigative test borings were used to 
characterize the hydrogeologic and geotechnical properties of the subsurface soils.  Geotechnical test 
borings were advanced to various depths ranging between 8 and 122 feet below grade.  In general, the 
test borings drilled during this investigation were advanced to a depth required to characterize the 
thickness of the unconsolidated deposits for a minimum 20 feet below the lowest elevation of the bottom 
liner, and to measure the depth to groundwater at each location.  Based on the information obtained 
during this investigation, the site soils are classified primarily as silty fine sand, clayey silt to sandy clay, 
silty clay, and sand and gravel.  The results of the soil testing indicate that the Landfill is not sited in a 
geologically unstable area. 

Evaluation of liquefaction potential is addressed in Section 6.2.1. 

7.2.2 Site Geology 

The Landfill is located on layers of competent soils from various episodes of sedimentary deposition due 
to the proximity of the James River and Proctors Creek.  The subsurface soil layers were determined to 
be of adequate strength to support the Landfill.  The Landfill is not located in an area of karst topography. 

The Landfill is immediately underlain by unconsolidated sediments of the Pleistocene Charles City 
Formation and Pleistocene to late Pliocene Windsor Formation.  The entire limits of the waste 
management unit are underlain by the Windsor Formation, which is a gray to yellowish to reddish-brown 
sand, gravel, silt, and clay (Bondurant et al., 2007).  The thickness of the Windsor Formation within the 
footprint of the Landfill ranges up to 52 feet beneath the upland area as observed in test boring OW-6. 

Below the Windsor Formation as interpreted from boring logs and available published and unpublished 
literature is the Miocene Epoch lower Chesapeake Group.  Site observations and available literature 
indicate that the lower Chesapeake Group sediments generally consist of light gray to dark bluish gray 
sand and silty to clayey fine-grained sand with subangular to subrounded quartz granules, and commonly, 
abundant mica flakes (Bondurant et al., 2007). 

Below the Windsor Formation as interpreted from boring logs and available published and unpublished 
literature is the Miocene Epoch lower Chesapeake Group.  Site observations and available literature 
indicate that the lower Chesapeake Group sediments generally consist of light gray to dark bluish gray 
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sand and silty to clayey fine-grained sand with subangular to subrounded quartz granules, and commonly, 
abundant mica flakes (Bondurant et al., 2007).  As observed in test boring OW-8D, the thickness of the 
interpreted Chesapeake Group sediments within the footprint of the Landfill ranges up to 48 feet beneath 
the upland areas. 

Bedrock was not encountered during the site investigation.  Based on available information (published 
geologic maps), the uppermost competent bedrock beneath the proposed Facility is likely to be the 
Paleozoic Petersburg Granite.  Based on site observations and boring records contained in the U.S. 
Geological Survey Professional Paper 1731 titled The Virginia Coastal Plain Hydrogeologic Framework 
(McFarland and Bruce, 2006), the depth to competent bedrock beneath the Landfill is expected to be 
greater than 145 feet below ground surface (elevation of less than -100 ft MSL). 

7.2.3 Man-Made Features 

An evaluation of the site’s history does not reveal, nor has evidence been found of, man-made conditions 
on site that could cause unstable conditions.  Historical research as part of the cultural resources 
evaluation indicates the site was used exclusively for farming from the mid-1700’s through the mid-20th 
century.  No evidence of surficial or shaft mining on the site has been encountered in either the literature 
or during on-site evaluations. 

During the American Civil War, the site did see combat activity as part of the Confederate defensive line 
for Richmond.  Anecdotal evidence of mortars and cannon fire impacting the site was encountered during 
the site research.  An extensive metal detection survey, targeted excavation, and ground penetrating 
radar survey was undertaken in 2008 in an attempt to locate any large metal or possibly unexploded Civil 
War-era ordinance.  Initial site excavations for construction were carried out under the direct observation 
of a trained archeologist.  To date, no unexploded ordinance has been discovered on site.   

The site was owned by Reynolds Metals Company from 1956 to 2001, where it was used as a materials 
testing facility for Reynolds.  Evaluation of the site after sale to Dominion revealed several concrete 
foundations for buildings and towers, but no underground structures were suspected nor found.   
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8.0 CONCLUSION 

Based upon the demonstrations made in this report, the Chesterfield Power Station FFCP Management 
Facility CCR Landfill is in compliance with the location restrictions outlined in Sections §257.60 through 
§257.64 of the Federal Hazardous and Solid Waste Management System; Disposal of Coal Combustion 
Residuals (CCR) from Electric Utilities; Final Rule (40 CFR 257; the CCR rule).   
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