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1 INTRODUCTION 

Lockwood Hills LLC (Lockwood Hills) manages the Lockwood Ash Disposal Site (Lockwood or 

the Landfill), an ash monofill located in the Town of Torrey, Yates County, New York on 

Swarthout Road.  See Figure 1-1. Lockwood Hills maintains a 6 NYCRR Part 360 Solid Waste 

Management Facility permit (Permit No. 8-5736-00005/00003) for this facility. The permit issued 

by the New York State Department of Environmental Conservation (NYSDEC) allows Lockwood 

to accept flyash, bottom ash, pulverizer mill rejects and wastewater treatment plant sludge from 

several specifically named power generation facilities including the Greenidge Generation LLC 

power station, Greenidge Station. The Greenidge Station is located nearby in the Town of Torrey 

on 290 Plant Road. 

Lockwood started accepting Coal Combustion Residual (CCR) waste in approximately 1979.  

Referring to Figure 1-2, the currently permitted extent of the Landfill is 44.2 acres, of which, 29.8 

acres has been constructed to date.  The current Landfill consists of a soil-lined Original Ash 

Disposal Site (OADS) and two of four permitted stages of a geomembrane-lined expansion.  Stage 

I includes a section of overfill liner above the wastes placed in the OADS.  Stage II extends the 

baseliner to the south.  The remainder of the overfill liner and the baseliner for Stages III and IV 

are permitted, but not yet constructed. 

The Landfill was placed in protective layup in the spring of 2011 in general accordance with the 

Layup Plan prepared by Daigler Engineering, PC (DE) and submitted to the NYSDEC or 

Department) in May 2011.  Except for 7,137 tons of CCR-related waste disposed at Lockwood 

that was associated with cleanup activity at the Greenidge Station in 2015,  construction efforts 

associated with the Department approved Stormwater Separation Plan (revised June 2016) in 2016 

and 2017 resulting in disposal of soil and ash mixed waste of 605 tons and 91 tons each year, and 

12 tons of wastewater treatment plant sludge from the Greenidge Station in 2018, the Landfill has 

been only sporadically active.  The OADS is closed with final cover and the majority of Stage I 

and Stage II are covered with intermediate cover defined by the facility’s Operations and 

Maintenance Manual as six to nine inches of clayey/silty soils, sandy soils or gravelly soils, or 

other NYSDEC approved materials, overlain by three to four inches of soil suitable to sustain 
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vegetative growth. The landfill has not received CCR waste from an actively operated coal-fired 

power generation facility since 2011. 

Lockwood Hills voluntarily requested this demonstration be prepared and certified by DE. 
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2 COMPLIANCE REQUIREMENT 

An existing CCR landfill, as required by Federal regulation 40CFR Part 257.64, must not be 

located in an unstable area unless the owner or operator can demonstrate that recognized and 

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

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

The following factors must be considered when determining whether an area is unstable: 

• Presence of onsite or local soil conditions that may result in significant differential settling; 

• Presence of onsite or local geomorphologic features; and 

• History of onsite or local human-made features or events that resulted in land settlement in 

both subsurface and surface settings. 
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3 AVAILABLE INFORMATION 

3.1 REGIONAL GEOLOGY 
According to a digital map compilation and database of karst and potential karst terrain in the 

United States (USGS Open-file Report 2014-1156), the closest mapped occurrence of potentially 

karst, carbonate rock occurs approximately 13 miles north of the Site in the City of Geneva and 

approximately 16 miles east in the Town of Ledyard.  The formation in the City of Geneva is 

designated as Onondaga Limestone with carbonate rocks buried underneath less than 50 feet of 

glacially derived insoluble sediments in a humid climate.   

The narrow band to the west of the Town of Ledyard (see Figure 3-1) is designated as Tully 

Limestone, which in that area is also buried under less than 50 feet of glacially derived insoluble 

sediments in a humid climate.  The USGS defines a humid climate as one where the average annual 

precipitation exceeds 30 inches per year.  The eastern United States and much of the Pacific coastal 

zone fall within this category. 

The 2008 New York State Standard Multi Hazard Mitigation Plan was reviewed for information 

concerning land subsidence in the state.  Although there had been sporadic occurrences of 

subsidence elsewhere in New York State, such as the Retsof Salt Mine collapse in Livingston 

County in March and April of 2004, they were attributed to human-made activities related to 

mining.  No incidents were described for Yates County in the 2008 Plan.  As was stated at the end 

of the section on land subsidence in the 2008 Hazard Mitigation Plan, research indicated that the 

risk to population and property in New York State is “very low” and future Plan updates would no 

longer include this hazard in its analyses.  Consequentially, the current Plan issued in 2019 does 

not address land subsidence as a listed hazard. 
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3.2 SITE GEOLOGY 
The units comprising the geology of the Site include glacial till on the surface underlain by the 

Geneseo Formation Shale, the Tully Formation Limestone and the Moscow Formation Shale.  At 

the southern end of the Landfill, all four units exist.  At the southern limit of the Original Ash 

Disposal Site (OADS), both the Geneseo and Tully formations have been completely eroded away.  

A layer of weathered rock and till, between approximately 12 and 15 feet thick, covers the northern 

terminus of these two units. At the north end of the Site, the till layer thickness is approximately 

40 feet thick and overlies the Moscow Formation Shale.  

 Glacial Till 
The glacial till is characterized as dense, non-plastic silt, sand and gravel.  The unit increases in 

thickness northward and downslope, in the direction of the Keuka Lake Outlet northwest of the 

Site. The upper 10 to 15 feet of the till is poorly stratified with occasional thin, discontinuous sand 

lenses. Except for locations near the center of the Site where bedrock outcropping was noted, the 

till unit is continuous and overlies the bedrock units. 

 Bedrock Formations 
The Geneseo Formation Shale is dark gray to black, fissile and highly weathered with thin, “poker 

chip” fractures.  Monitoring Wells 8401 and 8403 are fully screened in this formation.  Monitoring 

well 8908SH, which is mostly screened in the glacial till, also extends into the top of the Geneseo 

Formation Shale.  The top of the formation follows the contours of the ground surface sloping 

downward to the north. There appears to be a ridge in the rock along the western edge of the 

landfill.  The bottom of this unit is in horizontal contact with the Tully Formation.  

The Tully Formation Limestone is described as a dark gray fossiliferous rock, fair to good quality 

with horizontal to subhorizontal relatively tight fractures.  The Tully formation appears to have a 

uniform thickness of approximately 10 feet and is horizontally oriented where it exists on the Site.  

Monitoring Wells 8404, 8908D, and abandoned well 8922 are shown to have been screened 

partially within this unit. 

The Moscow Formation Shale is a black shale containing abundant crinoidal, coral and shelly 

fossils usually occurring in well preserved horizontal beds.  The shale also contains pyritic veins, 
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inclusions and fossil replacements.  Bedding planes in the Moscow Formation are nearly 

horizontal, but rock obtained from coring had a strongly developed, high angle (60 to 70 degrees) 

fracture set.  Monitoring Wells 8406, 8407, 8909D, 8910D, 8911D and 8942D are screened in this 

unit.  Monitoring Wells 8404, 8908D and 8922 (abandoned) are screened across the interface of 

the Moscow Formation and the Tully Formation.   Figure 3-2: Lockwood Ash Landfill Monitoring 

Point Locations is attached to provide a location reference for the monitoring wells discussed in 

this section. 
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4 ASSESSMENT 

The Tully Formation Limestone is identified by the United States Geologic Survey as a potential 

karst carbonate rock.  The Tully Formation Limestone exists in the southern third of the Site.  At 

the southern end of the property, the Tully Limestone is overlain by nearly 60 feet of Geneseo 

Shale and another 10 feet of glacial till.  As the Site slopes downward to the north, both the till 

thickness and the Geneseo Shale thickness diminishes until the Geneseo Shale disappears 

completely and the Tully is also truncated approximately 15 feet further north.  Overburden 

thickness averages five feet in most locations at the southern end of the property until it passes 

north, underneath the OADS, and begins to thicken to as much as 40 feet at the north end of the 

Site.  

The Tully Formation Limestone only exists in the southern portion of the Site, beneath Stage I, 

Stage II and the future Stage III cells.  To more fully understand what the “potential” for karst 

conditions could mean, several research papers and references were reviewed.  

Karst terrain, in the context of the regulation, means an area where karst topography, with its 

characteristic erosional surface and subterranean features, is developed as the result of dissolution 

of limestone. Characteristic physiological features present in karst include sinkholes, vertical 

shafts, sinking streams, caves, seeps, large springs, and blind valleys. 

Onsite, there are no observable features indicative of karst topography.  There have been no 

reported issues in the past with sinkholes or other odd behavior of the ground surface on the 

property.  The 2008 New York State Hazard Mitigation Plan was reviewed, and no subsidence 

events were reported for the area.  In addition, the 2008 New York State Hazard Mitigation Plan 

quotes the New York State Geological Survey, stating “…new sink hole formation in the karst 

areas is rare, the last being 1989 (30 years ago) in a farmer's field….” (location unspecified).  The 

Plan goes on further to declare the New York State Division of Homeland Security and Emergency 

Services would no longer include the land subsidence hazard in further analysis or mitigation 

strategy development.  The 2019 Plan indeed does not evaluate the land subsidence hazard. 

The 2011 Yates County Hazard Mitigation Plan addresses “landslides” as “The downward and 

outward gravity slide or movement of slope-forming earthen or fill materials that damage or affect 
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improved property, roads and structures; including rockslides, earth-flow, mud flow, slumps, and 

similar terms or events.” It was the only identified land movement category they assessed, and it 

applied to shoreline areas around Canandaigua and Keuka Lakes. The Town of Torrey was not 

mentioned as a landslide risk and there was no mention at all for subsidence risks anywhere in 

Yates County. 

Research into the types of limestone that would not be susceptible to karst formation showed that 

a limestone considered “dirty” would be better able to withstand dissolution since, in effect, the 

carbonaceous content is reduced by the other non-carbonaceous materials also present in the rock. 

When the non-carbonaceous material consists primarily of clay-like components, it is called 

argillaceous limestone. 

Specific research into the Tully Limestone yielded some interesting results.  As far back as 1912, 

a report titled Index to the Stratigraphy of North America describes the Tully as a zone of 

argillaceous limestone ranging from a few feet to over 50 feet in thickness, the outcrop of which 

crosses the middle counties of New York State from Ontario to Chenango Counties.  In a 1973 

paper by Philip Heckel presented to the Geological Society of America, he describes the Tully as 

“…generally argillaceous limestone typically interbedded with dark-gray calcareous shale” and 

“…the carbonate lithology seems to be calcilutite similar to most exposed Tully Limestone in both 

(NY and PA) states.” Calcilutite means a type of limestone composed predominantly, more than 

50 percent, of either clay-size or both silt-size and clay-size detrital (transported carbonite grains). 

Additional referrals regarding the Tully limestone’s argillaceous nature were found in a paper by 

Wallace de Witt, Jr. and G. W. Colton titled Physical Stratigraphy of the Genesee Formation 

(Devonian) in Western and Central New York and in a Nuclear Regulatory Commission website 

(http://adams.nrc.gov/wba/) partial document titled Part II. Stratigraphy and Sedimentary 

Tectonics, Chapter 7, Devonian by John A. Harper.  The paper by de Witt and Colton includes a 

note about the Tully’s resistance to erosion by its forming the capstone of falls and cascades along 

its outcrop. 

Upon review of current conditions, past history of the Site and the local area and several technical 

references, there is no indication of karst topography or karst conditions that would disqualify this 

Site, or future landfill cells Stage III and Stage IV from further operation or future construction.  

http://adams.nrc.gov/wba/
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