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Savion, LLC
16105 W 113th Street, Suite 105
Lenexa, Kansas 66219

Attn: Mrs. Lindsey Weisman
E: Iweisman@savionenergy.com

Re: Karst Survey and Assessment Report
North Seneca Solar
Seneca County, New York
Terracon Project No. 15225284

Dear Mrs. Weismnan:

We have completed the scope of Karst Survey and Assessment services for the above
referenced project in general accordance with Terracon Change Order dated 6/21/2023
and associated with Project No. 15225284. This report presents the findings of the karst
survey and assessment at the proposed North Seneca Solar site in Seneca County, New
York.

We appreciate the opportunity to be of service to you on this project. If you have any
questions concerning this report or if we may be of fustksrgervice, please contact us.

Sincerely,

Terracon-NY, Inc.

| ‘%ﬁ S
777 . \f';‘?’f:isssx@}if"rf;’?’
for Joshua Valentino, PhD, PG Michele ¥ EisiszP.E.
Project Geologist Geotechnical Department Manager
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Introduction

The proposed North Seneca Solar site located in Seneca County, New York was assessed
for potential karst geohazards underlying the property. The proposed site encompasses
approximately 830 acres (Appendix A, Exhibit 1). The objective of the karst survey was
to identify suspect karst features which could impact the proposed solar arrays,
roadways, and supporting infrastructure. The entirety of the site is mapped as underlain
by carbonate bedrock forming a regional karst terrain (i.e., a landscape characterized by
the presence of sinkholes, small caves, and conduits).

Scope of Services

Our karst survey and assessment services were performed in two phases: 1) a desktop
data review phase, and 2) a field survey phase. Terracon assessed the properties
indicated by the Project_]5225284.kmz file provided to us. The properties will be
referred to as the field study area of interest (AOI).

" Based on the results of the data review, Terracon’s karst geologists located
and delineated visible surface karst features (e.g., sinkholes and
subsidence, closed depressions, and sinking and losing streams) within the
field study AOI, with particular emphasis on features that were inferred to
have direct communication with the phreatic zone! (e.g.: “open-throat”
sinkholes, karst windows, cave entrances, abandoned wells, sinking
streams) and areas of high karst activity that could indicate development
of pinnacled bedrock. Field observations were made by walking the field
study AOI. A detailed map showing the field study AOI which was
evaluated is included as Appendix A, Exhibit 1.

= Terracon delineated zones of karst terrain based on the surface karst
feature assessment.

" The findings and conclusions of the data review and field study have been
summarized in this report. The report includes recommendations on the
feasibility of the planned construction in karst areas, indicates higher or
lower risk areas within the AOI, and provides recommendations regarding
additional studies or investigations for site specific karst features identified
during the survey.

1 The perennial karst aquifer
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Desktop Data Review

Potential karst features were initially identified remotely. Terracon’s karst geologists
performed a desktop review of readily available resources to identify suspected or
documented karst features (e.g., sinkholes and areas of soil subsidence, cave entrances,
closed depressions, and sinking and losing streams) within the site, and any karst
features within 0.25 miles of the AQI that were inferred to receive drainage from the
site, that were available from the following sources:

1. Maps of selected karst areas available from the United States Geological Survey
(USGS),

2. Maps of selected karst features available from the United States Geological
Survey (USGS) and the New York State Geological Survey,

3. Digital Elevation Models (DEMs) and LIDAR data,

4. Two-foot contour interval maps? for the site and surrounding areas to within
0.25-miles of the parcel boundaries, to determine the presence of surface
features not included in the above listed databases based on the presence of
closed, descending contours or other suspect karst “fingerprint” features3,

5. Aerial photographs (both recent and historical), and
6. USGS Topographic 7.5-minute topographic quadrangles.

7. In addition, we have reviewed the readily available geologic literature for bedrock
and structural characteristics. We also have relied upon the closest resolution
geological mapping that exists for the site.

Field Survey

Upon completion of the data and desktop review, Terracon initiated the field
reconnaissance and survey activities of the field study AOI. Specifically, the field survey
entailed:

1. Location and verification of potential surface features previously identified during
the desktop review,

2 perived primarily from LIDAR and DEM data.

3 A sinkhole is defined as the last closed contour based on 2-foot contours; therefore, we use that interval as
a metric for defining closed depressions.
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2. Location of uncatalogued or previously unidentified surface features, specifically
sinkholes, cave entrances, dry runs, and sinking streams within the field study
AOI.

Each survey area was delineated and then examined for features (both catalogued and
previously unidentified during the desktop review) in the field. This entailed walking over
the survey area in a systematic manner, to observe features that fit the criteria (e.g.,
surface depressions, sinkholes, cave entrances, dry runs, and sinking or losing streams).
The locations and outlines of all relevant features were recorded using a recreational
grade GPS device. For this study, the outline (parapet) of a closed depression (sinkhole)
was defined as either the last closed descending contour at a 2-foot mapping interval or
by the presence of a visible parapet. Each feature was assigned a unique identifier in the
chronological order in which the features were located and observed with the prefix “KF”
(i.e., karst feature) followed by the number (e.g.: KF-001, KF-002 and so forth). Any
feature that could not be verified in the field was removed from the final data set. If a
cluster of subordinate features were identified in close proximity to one another within a
larger closed depression, they may be surveyed together as one karst feature.

Geology and Terrain

Physiography

Referencing maps of the Physiography of New York State*® the majority of the subject
site is located within Eastern Lake Section of the Central Lowland Province, also called
the Ontario Lowlands. These are plains that border the Great Lakes to the north. This
area of the subject site falls within the Southern Ontario Hills subsection, comprised of
slightly rolling low hilly terrain just north of the NY-PA Plateau Province.

Topography

Referencing the USGS Index of 7.5-minute topographic maps, the subject site is located
entirely within the Geneva North NY quadrangle (42076-H8). The topography across all
6 parcels is characterized by slightly hilly terrain that has been moderately dissected by
a series of stream valleys. The highest elevations are present in the western 4 parcels,

4 Fenneman, Nevin Melancthon (1938). Physiography of eastern United States. McGraw-Hill.

> NYSDOT Geotechnical Design manual, Chapter 3 - Geology of New York State, June 17, 2013.
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at slightly above EL510. The elevation drops steadily towards the eastern two parcels,
with low points at slightly below EL500.

The only perennial water bodies are located in the two southwestern parcels located
north and south of Route 96. On the west is an unnamed tributary of the Gem Creek,
and to the east is the northern branch of the Dublin Brook. An unnamed stream is also
mapped crossing an area of marsh in the easternmost parcel, eventually emptying into a
drainage channel to the east of the site. Several other areas of marshland are located in
the low elevation areas of the site parcels.

Geology

Based on mapping by the NY State Geological Survey® (NYSGS), the majority of the
northern and central parts of all 6 parcels are mapped as underlain by the Akron
Dolostone (Sab) of Late Silurian geological age. The Akron Dolostone is typically referred
to as the Akron-Cobbleskill strata but is often included in the underlying Berties Group
due to its similarity to the underlying Victor Dolostone of the Bertie. Regardless of
nomenclature, the Sab is dominated by dolostone, with minor amounts of mudstone and
shale usually associated with the Bertie Group rocks.

The southern sections of the parcels are mapped as underlain by the Onondaga
Limestone (Don), dated to the Middle Devonian geologic period. This unit is nearly pure
limestone, with secondary inclusions of chert throughout. It is note that an unconformity
divides the Onondaga from the underlying Akron Dolostone to the north.

Karst

Based on the USGS Karst Map of the United States’ the western section of the western
site parcels are classified as “carbonate rocks buried under >50 ft of glacially derived
insoluble sediments in a humid climate”, and the remaining portions of the parcels are
classified as “carbonate rocks buried under <50 ft of glacially derived insoluble
sediments in a humid climate”. The surficial geology map of the Finger Lakes Region
indicates that the sediments overlying the karst-forming bedrock are comprised of kame

6 Fisher, D.W., Isachsen, Y.W., and Rickard, L.V., 1970, Geologic Map of New York State, consisting of 5
sheets: Niagara, Finger Lakes, Hudson-Mohawk, Adirondack, and Lower Hudson, New York State Museum and
Science Service, Map and Chart Series No. 15, scale 1:250,000.

7 Weary, D.J., and Doctor, D.H., 2014, Karst in the United States: A digital map compilation and database:
U.S. Geological Survey Open-File Report 2014-1156, 23 p.

Facilities | Environmental | Geotechnical | Materials 4



Karst Survey and Assessment Report

North Seneca Solar | Seneca County, New York i rerracon

October 23, 2023 | Terracon Project No. 15225284

moraine, lacustrine sand, till moraine, and lacustrine silts and clay. The thicker deposits
(kame moraine) overlie the western part of the site and consist of sediments of varying
texture ranging from sand to boulders, and in places are cemented with calcareous
cement.

A single area of inward-hatched contours indicated a closed depression is located in the
parcel located north of Route 96. However, this “closed” depression is actually the
westward extension of a swale which was cut off by Ninefoot Road. A culvert carries
water from the westward part of the swale under the road.

Referencing the NYSGS digital raster database of closed depressions, there are no
depressions mapped within the parcel boundaries. However, three depressions are
mapped at less than 0.25 miles of the parcels, and two of these depressions are located
in places that would receive drainage from the limits of disturbance if the parcels were
to be developed. The majority of the remaining mapped closed depressions are located
to the west and northwest of the site parcels, in the hilly area around the Junius Ponds.

FINDINGS

A review of the LIiDAR derived shaded relief map and 2-foot contour layer across the site
resulted in the identification of 6 karst features, where 5 are point features and 1 is an
area feature (Appendix A, Exhibits 1, 2 and 3). The “point” and “area” designation are
related to the dimensions, where point features are typically less than 10-feet and area
features are anything larger. This system works well for display on maps and planning
and data management.

The shaded relief map derived from LiDAR data shows slope related details of the
suspect karst features on-site, and concentrations of suspect karst features, as shown in
Image 1A. The high-resolution imagery of the site also provides further evidence to
suggest the presence of sinkholes, even when the LIiDAR and 2-foot contour data does
not suggest a closed depression. For example, the presence of small groups or single
trees or avoided anomalies within crop fields in an otherwise developed agriculture field,
implies that the landowner has avoided the area for a reason (Image 1B).
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Image 1. (A) A concentration of suspect sinkholes (shown by red arrows). (B) Example of lone
trees/vegetated areas in an agriculture field which are avoided by the property owner. In areas
mapped as underlain by karst, this pattern indicates that there may be karst features near these
trees (shown by red arrows).

Field Survey

The field survey was performed on August 25%, 2023, by Pete Valenti (Terracon
Assistant Geologist). None of the original 6 suspect karst features (SKFs) identified in
the desktop review were verified as having a possible karst provenance and many of the
features were shown to be related to tractor ruts and surface drainage. Due to the
conservative nature of the desktop data reviews, this reduction in the number of
features is commonplace unless the site has extremely active karst development which
is not the case for this site.

It is of note that the proposed site is mapped in karst geology and the absence of
observed karst features does not remove the risk of developing the site. Alterations to
the surface or subsurface drainage may cause future subsidence or collapse. Using water
management techniques designed for karst terrains will aid in minimizing these issues.

Closure

The information presented herein has been based on the review of both proprietary and
publicly available geologic information. However, it should be noted that karst is a
dynamic landform and significant changes can occur over time. Karst features may be
present below the ground surface that were not identified by either the karst or
geotechnical studies conducted at the site. These features may not be identified until
during construction, especially following stripping, grubbing, and grading activities have
removed the existing vegetation and topsoil, which can exacerbate the development of
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incipient sinkholes. Accordingly, Terracon should be engaged during the construction
phase of this project to provide a karst construction management plan, and to address
karst features which may develop or be intercepted during construction.

As indicated in this report, the bedrock and overlying soil below the site are susceptible
to sinkhole development, and there can be extensive areas of shallow bedrock and
shallow groundwater that can pose a risk to the site development process. Risk
associated with these factors can be minimized during development with proper
planning, design, and the control of site hydrology. Nevertheless, the client must
recognize that risk of sinkhole and hydrologic-related damage to foundations, site
infrastructure, and pavements does exist

Terracon has conducted these services in accordance with generally accepted geologic
practices. No warranties, either expressed or implied, are made as to the professional
services and recommendations presented herein.
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Appendix A - SITE LOCATION PLANS

Contents:
Site Map
Topography

Geology

Note: All attachments are one page unless noted above.
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