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Exhibit 21: Geology, Seismology, and Soils
This Exhibit contains a comprehensive summary of potential impacts to the geology, seismology,
and soil character resulting from the proposed repowering of the existing 532-megawatt (MW)
nameplate capacity Danskammer Generating Station. This Exhibit provides a detailed review and
mapping of existing geological and surficial soil conditions, an analysis of impacts from
construction and operation of the Project, and potential constraints to Project development based
on site geological conditions. Additionally, this document includes a discussion of potential impact
avoidance and mitigation measures to be evaluated and implemented as necessary by
Danskammer.
Conclusions made within this Exhibit are based on the findings of a preliminary geotechnical
investigation completed on September 12 and 13, 2019, and information from publicly available
sources. The preliminary geotechnical investigation included a total of 12 borings completed at
locations concurrent with the locations of proposed new construction. A summary of the borings
completed to date is presented in the following table.
Table 21-1. Summary of Test Borings during Preliminary Site Survey
Test Boring No.

Surface Elevation
(feet)

Depth of Boring
(feet)

Date Completed

B-1

14.0

1.5

9/12/2019

B-2

10.5

18.0

9/12/2019

B-3

12.0

2.0

9/12/2019

B-4

9.0

10.5

9/12/2019

B-5

7.0

17.5

9/12/2019

B-6

7.0

5.0

9/12/2019

B-7

14.0

3.0

9/13/2019

B-8

15.0

1.5

9/13/2019

B-9

10.0

10.5

9/13/2019

B-10

14.5

27.0

9/13/2019

B-11

12.5

22.0

9/13/2019

B-12

22.5

37.0

9/13/2019

EXHIBIT 21
Page 1

Danskammer Energy, LLC
Danskammer Energy Center

21(a) Existing Slopes Map
Existing slopes within the Project Site were determined through a desktop evaluation of the USGS
National Elevation Dataset through the processing of digital elevation model (DEM) data utilizing
ESRI ArcGIS® software. Figure 21-1 details the range of existing slopes defined in this dataset
(0-3%, 3-8%, 8-15%, 15-25%, 25-35%, 35% and over) on and within a mapped drainage area
which has the potential to be influenced by the Project. Slopes within this area range from 0-3%
to >35%. Table 21-2 describes the range and extent of slopes within the Project Site.
Table 21-2. Percent Coverage of Slope Ranges within Drainage Area
Percent Slope Ranges (%)

Percent Area (%)

0–3

22.2

3–8

16.4

8 – 15

14.0

15 – 25

16.1

25 – 35

11.8

> 35

19.5

Total

100

21(b) Proposed Site Plan
A Preliminary Site Plan was prepared and included within the preliminary design drawings
presented in Exhibit 11. The Preliminary Site Plan shows existing and proposed contours at twofoot intervals for the Project Site. The Preliminary Site Plan also identifies locations of the
proposed air-cooled condenser, steam turbine and combustion turbine, a heat steam recovery
generator, an exhaust stack, a control room/administration building, storage tanks, access roads
and driveways, and the existing substation.
21(c) Preliminary Calculation of Cut and Fill
Preliminary calculations were derived from comparing existing contour data with proposed
surfaces. Proposed contours were overlaid on publicly available maps of the existing surface
using AutoCAD Civil 3-D software. A five-foot by five-foot grid was used in a moving window
analysis to determine the difference between proposed and existing surfaces. The differences
between the two surfaces resulted in estimated volumes of cut and fill materials provided below.
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The volume of each material was generated using the thickness of strata determined at each
proposed location for new construction during geotechnical investigations. Underground
transmission line construction is not proposed; therefore, it is not included in the calculations. To
achieve proposed site grading, 62,200 cubic yards of material will be excavated, based on the
Orange County Soil Survey and findings of the preliminary geotechnical investigation performed
on-site. Of this, approximately 1,300 cubic yards will be topsoil, 20,900 cubic yards will be subsoil,
and 40,000 cubic yards will be bedrock. Additional cut volumes may be required for building
foundations and the installation of pavement sections. These volumes will be determined once
site design progresses.
To the extent practicable, the Project was designed to minimize significant areas of cut and fill.
Based on existing site grades, rock excavation will be required to grade out areas to support new
construction. Fill may be required in areas to achieve the desired design slope. Approximately
9,000 cubic yards will be fill derived from excavated materials. Additional cut material will be
stockpiled and controlled through erosion and sediment control (E&SC) guidelines outlined in the
Stormwater Pollution Prevention Plan (SWPPP) along the construction corridors within the Project
Site. A Preliminary SWPPP is included as Appendix 23-4 of the Application.
Invasive Species Prevention and Control Plan
Danskammer has developed an Invasive Species Prevention and Control Plan (ISPCP) in order
to provide protocol for the identification of and measures to control and prevent spread of invasive
species through construction related activities within and outside of the Project Site. The ISPCP
is included as Appendix 22-3.
21(d) Description and Preliminary Calculation of Imported Fill, Gravel, Asphalt, and Surface
Treatment Material
Site topography was derived from LiDAR survey data of the Project Site. Proposed
topography/final grade was developed based general layout and engineering requirements to
support selected equipment for the proposed Project. A preliminary calculation was performed
utilizing existing and proposed three dimensional surfaces generated from contour data to
estimate the quantity of cut and fill necessary for Project construction.
The fill material will be used to reach design foundation levels for new buildings and structures,
as well as to grade the western portion of the permanent Project footprint to support development.
No fill is proposed for temporary laydown areas. Based on the calculation of cut and fill, the
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material excavated from the Project Site will be utilized for fill for a majority of the proposed
construction areas. Therefore, importing additional graded fill material is only required for to
achieve desired grading of the Project Site. It is anticipated that approximately 5,400 cubic yards
of gravel fill will be required for construction and operation of the Project Site, and an additional
3,800 cubic yards of gravel for surface material surrounding finished surfaces. Gravel fill will be
entirely sourced from materials excavated on site. Excavated material (cut) from the Project Site
totaling 9,000 cubic yards will be used as fill material as necessary throughout the Project Site to
attain proposed grades.
Additional surface material and concrete pavement will also constitute as fill for the Project. The
quantity of gravel, asphalt and surface treatment materials was estimated based on the
Preliminary Site Plan. The estimated quantity of each imported material is presented in the
following Table 21-3. The anticipated amount of concrete to be imported onto the Project Site will
be determined as part of final engineering design and will be provided as a compliance filing.
Table 21-3. Estimated Quantity of Imported Material
Imported Material

Quantity (yd3)

Gravel

0

Number of
Truckloads
0

Surface Material

0

0

Asphalt Pavement

1,600

73

TOTAL

1,600

73

Heavy vehicle traffic associated with transportation of materials in and around the Project Site
was based on an assumed vehicle capacity of 22 cubic yards per truck load. No imported gravel
fill material into the Project Site is anticipated, rather rock from on-site excavation will be
processed and utilized as fill. Approximately 40,000 cubic yards of rock material will be excavated,
and processing is expected to increase the volume of this material to an estimated volume of
48,000 cubic yards of material that will be transported and distributed throughout the Project Site.
A detailed analysis of traffic associated with construction is provided in Exhibit 25.
21(e) Description and Preliminary Calculation of Cut Material or Spoil to be removed
Based on the preliminary cut and fill calculation performed in Section 21(c), it is not expected that
any on-site material will be removed during construction. There will be approximately 1,300 cubic
yards topsoil stripped from ground surfaces under the permanent fills. This material will be used
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to restore grades throughout the Project Site. During restoration of the Project, all excess topsoil
materials will be re-graded to approximate pre-construction conditions in order for the site
character and drainage areas to be returned to existing conditions to the maximum practical
extent. An excess of 9,100 cubic yards of rock from bedrock excavation will be processed to meet
subbase gradation or utilized as gravel material surrounding finished surfaces and buildings
where appropriate. The remaining material will be placed on Danskammer Property in the existing
landfill, if permissible, or removed from the Project Site and Danskammer Property.
21(f) Construction Methodology and Excavation Techniques
Project excavation and construction will be performed in several stages and will include the main
elements and activities described below.
(1) Construction Phases
Pre-Construction Survey and Environmental Monitoring
A pre-construction site survey will be conducted to delineate the exact locations of Project
components and determine component assembly plans in order to maximize site-wide
construction efficiency. During the site review, locations for erosion and sediment control features
will be determined with a focus on mitigating potential impacts to areas with risk of erosion and
sedimentation events, and to ensure compliance with state-wide requirements. The preconstruction site review is intended to identify any required changes in the construction of the
Project which may require agency notification and approval in a timely manner to avoid potential
delays in project construction timeframes.
An Environmental Monitor will be employed during the site review to ensure that all proposed
locations and construction-related activities are in compliance with applicable environmental
regulations and permit requirements. The Environmental Monitor will remain on the Project Site
through the construction and restoration phases.
The Environmental Monitor will conduct pre-construction site reviews at all locations with potential
or known impacts prior to the initiation of construction activities. Site review will focus on
previously identified sensitive resources to avoid (e.g., wetlands and waterbodies, archaeological,
or agricultural resources), as well as the pre-determined limits of disturbance, location of drainage
features (e.g., culverts, ditches), and layout of sedimentation and erosion control measures. Work
area limits will be identified by flagging, staking, and/or fencing placed at the limit boundaries prior
to construction.
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Site Clearing and Preparation
After the initial site review, Project related construction will be initiated by clearing all brush and
woody vegetation within the limit of disturbance (LOD) established for supporting infrastructure
(generator site, laydown yard, administration facility, etc.). Since much of the new construction
will occur on previously disturbed portions of the site of the existing facility and Project Site,
vegetation clearing is expected to be minimal. Vegetation cleared within this LOD will be removed,
organized, and disposed of on-site and outside of any indicated sensitive sites. The definitive
clearing impacts that occur as a result of the Project will be based on final engineering design.
For more information on clearing impacts, including their description and quantification, please
refer to Exhibit 22 of this Application.
Grading of Permanent Infrastructure Areas
Upon access to the Project Site and strictly adhering to guidance from the site grading plan, the
grading and leveling of portions of the Project Site will occur. Soils meeting minimum design
specifications outlined in the Preliminary Geotechnical Report may be repurposed as surface
elsewhere on the Project Site. Areas requiring excavation from within the permanent LOD will be
used to grade other areas requiring fill to the maximum extent practicable, as shown on the
grading plans in Exhibit 11. The western portion of the proposed permanent Project footprint will
be graded to an elevation of 19.5 feet and the eastern portion of the proposed permanent Project
footprint will be graded to an elevation of 10.5 feet. Topsoil will be stripped from the excavation
area, stockpiled and stabilized in accordance with SWPPP guidelines. Following topsoil removal,
excavation will occur by heavy equipment to excavate areas of high relief to achieve desired grade
or to place fill to raise areas to the desired grade. Where required, fill materials meeting minimum
design specifications for supporting proposed structures in accordance with site specific
conditions are detailed in the Preliminary Geotechnical Report and in accordance with all building
code regulations.
Foundation Construction
Foundations will be constructed in accordance with Sections 1805.1 through 1805.9 of the New
York State Building Code. Footings and foundations will be built on undisturbed soil, compacted
fill material or controlled low-strength material (CLSM). Based on the site soil characteristics and
specific depths to bedrock, foundations for planned structures located west of the railroad tracks
will consist of slab/pile cap concrete structures supported by driven H-piles. H-piles will be
installed in accordance with sizing, grouping and spacing requirements outlined in IBC Section
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1810.3. Pile caps and concrete slabs will be designed to meet specifications in New York State
Building Code section 1810.3.11, with a minimum concrete compressive strength of 5,000 psi.
For structures located east of the railroad tracks and lightly loaded structures west of the railroad
tracks, bedrock and soil conditions support the use of shallow reinforced concrete slab foundation
systems. Where bedrock is not encountered within 10 feet below existing grades, grade beams
supported by driven H-piles will be utilized. Beams will be set below the minimum frost depth of
48 inches. All footings will be located a minimum of 4 feet below adjacent ground surface or
brought to bear on bedrock. See Appendix 11-1 and 11-2 for a standard design of foundations.
During excavation, subsoil and bedrock will be segregated and stockpiled for reuse as backfill.
As stated previously, stockpiled soils will be located outside of sensitive resource areas and will
be stabilized in accordance with the final Project SWPPP. If necessary, dewatering of foundation
excavations may occur in order to keep the foundation free of standing water and to permit a safe
and constructible environment. Dewatering methods will involve pumping the water to a
predetermined well-vegetated discharge point, away from wetlands, waterbodies, and other
sensitive resources. Discharge of water will include measures/devices to slow water velocities
and trap any suspended sediment (sediment bags). All dewatering activities will also be
conducted in accordance with the final Project SWPPP. Where blasting is deemed necessary, all
blasting operations will adhere to applicable New York State statutes and regulations governing
the use of explosives; see section (h) below for more information on the predetermined Project
Blasting Plan.
Transmission Line Construction
The proposed Project will interconnect with Central Hudson’s 115 kV transmission system through
the existing substation on the Project Site. As such, no additional electrical transmission system
right-of-way or underground transmission lines off of the Project Site will be required for the
interconnection to Central Hudson’s transmission system.
Existing overhead lines will be utilized, and limited new overhead construction will be needed
(approximately 2,400 feet). Where overhead construction is deemed necessary, circuits will be
placed along monopole structures where collection line spans overhead (see Exhibit 34). The
area where overhead lines will be placed is part of the existing developed portion of the Project
Site and is shown on the Preliminary Site Plan in Exhibit 11. Overhead collection routes will do
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little to impact ground layers with only the placement of shallow monopole structures into the
substratum.
(2) Blasting Operations
Given site-specific soils and condition, excavations of bedrock will be required for overall site
grading and grading of permanent infrastructure areas (e.g. condenser, generators, exhaust
stack, etc.). Where possible, excavations using standard construction equipment will be utilized
for the installation of driven piles to support steel structures. However, soil conditions at the Project
Site indicate the presence of bedrock at depths ranging from 1.5 to 18 feet. Based on Preliminary
Site Plans and structure locations, approximately 40,000 cubic yards of bedrock will need to be
excavated which cannot be excavated using conventional excavation equipment (e.g. backhoes,
pneumatic jacks, etc.). Blasting will be required to efficiently excavate the rock in these areas,
specifically those areas proposed for construction of new infrastructure located west of the
railroad. A Preliminary Blasting Plan has been developed which outlines locations, methodologies
and minimization/mitigation measures for blasting operations. The Blasting Plan is described in
Section 21(i) of this Exhibit 21 and provided in Appendix 21-1.
(3) Temporary Cut or Fill Storage Areas
In the initial siting and design process, Danskammer sought to strategically place and design
Project facilities to minimize the amount of areas which require cut and fill operations to occur. As
stated previously, the construction and placement of Project infrastructure will require minor cut
or fill to achieve the final grades within the Project Site. A multitude of scenarios could potentially
require areas of cut and/or fill including grading out work areas which are naturally undulatory or
crowned (high points in the local topography). It is anticipated that approximately 9,000 cubic
yards will be fill derived from excavated materials.
During excavation, spoil materials will be stockpiled according to specifications provided in the
Preliminary Site Plans in Exhibit 11. Soils which meet the minimum design standards will be
reused in proximity to where they were removed in order to minimize the risk of spread of invasive
species throughout the Project Site. Final cut and fill storage areas will be available following
Certification and will be included in the final site construction drawings.
21(g) Temporary Cut and Fill Storage Delineation
Excavation and grading plans, including design and location of stockpiles of topsoil and subsoil
structures, are provided in Exhibit 11 of this application. Excess fill materials will be stockpiled
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and stored for use onsite or disposed of in landfill located on the Danskammer Property adjacent
to the Project Site. Several storage options may be employed to stockpile topsoil materials as
determined appropriate for on-site conditions during the construction phase including but not
limited to silt fencing and straw bale barriers. Concrete waste may be stored in a constructed
concrete wash area sited away from wetlands and wetland buffers.
21(h) Characteristics and Suitability of Material Excavated for Construction
Chazen Engineering conducted a Preliminary Desktop Geotechnical Study to evaluate the
subsurface conditions within the Project Site. This study consisted of a literature review of publicly
available data as well as on-site subsurface explorations and provided recommendations
established on this information. Based on the findings of these studies, the subsurface materials
that will be encountered within the Project Site are suitable for construction of the proposed
structures.
Frost heaves exert pressure on underground structures resultant from intermittent freezing and
thawing of the soil. The additional pressure causes soils to lift, which may result in displacement
of underground structures (e.g. foundations, cables, etc.) which are constructed above the frost
line. According to soil maps for the Project Site, mapped soil units indicate moderate to high risk
for frost action. The soils on the western half of the site had greater than 15% fine grained material
and have some susceptibility to frost. Frost depth in New York State averages 36 to 48 inches. In
accordance with the NYS Building Code, concrete foundations and/or piers will be constructed to
a minimum depth of 48 inches and adhere to all American Society of Civil Engineers (ASCE) 32
standards to prevent frost heave. Design of foundations will be set below the frost level. Pavement
subbase thickness will be adjusted to account for this reduced strength over their design life as
identified in the geotechnical report.
Organic content in mapped soils is low, as indicated by the NRCS Soil Survey, comprising less
than 2% of soil content in the surface layers. Organic-laden soil was only encountered at boring
locations B10 and B11 during the preliminary investigation. The depth of organic material in the
topsoil ranged from 1 to 3 feet. Organic material in topsoil will be stripped during earthwork and
excavation activities and stockpiled. These materials will not be used as fill to ensure that new
structures do not bear on organic-laden soil.
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The preliminary geotechnical investigation findings suggest that the four primary strata to be
encountered at boring locations are:
•

Stratum A – Fill/Reworked On-site Material

•

Stratum B – Glaciolacustrine Deposits

•

Stratum C – Till

•

Stratum D – Bedrock

Stratum A – Fill/Reworked On-site Material was encountered underlying thin layers of topsoil at
boring locations B-2, B-5 and B-6 ranging in thickness from 5 to 14 feet. Material in this stratum
was typified by gravelly silt with sand, sandy silt with gravel, and silty sand with gravel. Standard
Penetration Testing “N” values in this stratum were typically less than 20 blows per foot, with the
exception of the lower 6 to 10 feet, which ranged from 22 to 48 blows per foot.
Stratum B – Glaciolacustrine Deposits were observed underlying asphalt at B-10 and B-11 and
12 inches of clay liner at B-12. These deposits extended to a depth of greater than 37 feet where
encountered. Deposits were classified as moist to saturated, consisting of mostly sand or silt, with
some to trace amounts of gravel. Standard Penetration Testing “N” values in this stratum were
less than 20 blows per foot.
Stratum C – Till was encountered underlying topsoil or fill associated with Stratum A throughout
much of the Project where investigated. This stratum consisted of silty sand with gravel, sandy
silt with gravel, poorly graded sand with gravel, and silty gravel with sand ranging in thickness
from 1.5 to 10.5 feet. Standard Penetration Testing “N” values were typically below 20 blows per
foot, however in some areas ranged up to 50 blows per foot.
Stratum D -- Bedrock was encountered below strata A and C at locations B-1 through B-9. The
bedrock encountered consisted of slightly weathered limestone and ranged in depths from 1.5 to
18 feet. Evidence of prior blasting was observed as evidenced by frequent cobble and boulders
at locations B-7 and B-8.
The extent to which a soil shrinks or swells changes with soil moisture content. The shrink-swell
potential is influenced by the amount and type of clay in the soil. Based on the soil conditions
observed during field exploration, the shrink-swell potential should be low for the on-site soils.
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Soil units found within the Project Site are considered to be neutral to slightly acidic. Acidic soils
are likely to be corrosive to steel and concrete. Steel may need a protective coating and concrete
may require additives in the mixture to protect against corrosion, which will be determined during
final design According to the NRCS web soil survey, soils in Allard, Collamer, and Raynham
series, as well as Histic Humaquepts, pose high risk of corrosion to steel. These soil units cover
approximately 43% of the Project Site’s buildable area. All soils pose a low risk of corrosion to
concrete. Detailed design requirements will be determined during the final engineering phase.
21(i) Preliminary Plan for Blasting Operations
The blasting of bedrock may be required for the construction of foundations where excavation of
bedrock by other means has been exhausted. Bedrock which is excavated will be reused where
applicable as fill material for grading and/or as fill for access roads. A Preliminary Blasting Plan is
included in the application under Appendix 21-1. The Blasting Plan sets forth procedures and best
management practices (BMPs) that will be utilized to ensure that blasting, if required, is conducted
safely and conscientiously while making every effort to reduce any environmental impacts to the
maximum extent practicable.
The Preliminary Blasting Plan is intended to serve as overall guidance and procedures for all the
blasting required for the Project. However, it should be stated that the blasting contractor will be
responsible for generating an overall Contractor Blasting Plan and also a written site-specific
blasting plan if there are differences in selected blasting sites including the subsoil and bedrock
conditions. This specification shall also be used for pre-blast surveys, notifications, use of
explosives, security, monitoring, and documentation.
21(j) Potential Blasting Impacts
Impacts to bedrock may occur as a result of blasting operations that may be required during
construction of the Project. The bedrock encountered in the preliminary geotechnical survey
consisted of weathered limestone. Stratums were sampled by coring. Some type of blasting
and/or rock excavation techniques are likely necessary at certain locations based on the depth of
rock encountered and to facilitate the construction of building foundation areas. The method or
combination of methods required will specifically be tailored to the structural integrity, depth, and
robustness of rock/bedrock encountered. Blasting may occur near buildings and structures that
are part of the existing Danskammer facility. This potential blasting area is also located
approximately 600 feet above a New York City aqueduct.
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Impacts associated with blasting will be minimized through the implementation of procedures
discussed in Section 21(k) below. There is the potential for vibrational impacts as a result of
blasting operations. The level of vibrational impacts created by blasting varies with geology, rock
type, type of charge used, and direction of the blasts. Findings of the geotechnical investigation
performed onsite recommend blasting operations not exceed a peak particle velocity of 2 inches
per second to avoid damage to nearby structures. Blasting will be completed with the minimum
charge necessary to complete the work and will be designed such that no adverse effects occur
to the existing Danskammer facility, nearby aqueduct, or adjacent Roseton Generating Station.
Blasting operation may result in noise-related impacts created from the initial overpressure
associated with the blast, as well as airblasts which although not necessarily audible may be felt
through pressure changes. Pressure changes transmit a noise which may be audible in the areas
immediately surrounding the blast site, and vibrational impacts may cause temporary shaking and
rattling of structures near the blasting location. The EPC contractor will identify appropriate
blasting measures as part of the final design of the site and will incorporate best management
practices and minimization measures to avoid affecting operation of the existing facility, Roseton
Generating Station, or the nearby aqueduct.
Rock particles may be propelled into the air resulting from blasting operations, with potential to
cause physical damage to persons or structures located nearby. Potential for flyrock will be
controlled through proper blasting design including ensuring proper volumes of explosive material
are used relative the amount of material required to be excavated. Further, control measures such
as the use of blasting mats will be employed, as necessary, to contain rock particles.
All blasting operations will be strictly coordinated with Danskammer’s on-site representatives and
with the local Fire Department, emphasizing the safe and efficient removal of rock without impact
to surrounding structures. Blasts will be developed to minimize ground vibrations and to maximize
protection for surrounding structures.
21(k) Mitigation Measures for Blasting Operations
Blasting will be conducted in accordance with the Blasting Plan located in Appendix 21-1 of this
Application. All blasting will receive oversight by the appointed Environmental Monitor to the
Project. Blasting will be designed to avoid vibration or other impacts to the existing buildings and
equipment, which will be operational during construction of the proposed Project, as well as to
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have no impacts to the aqueduct running below the property or the adjacent Roseton Generating
Station. Impacts will be localized to the blasting area and will not extend beyond that area.
In order to mitigate any adverse impacts as a result of blasting operations, blasting will comply
with the following requirements:
1. Blasting will occur only during the hours of 9:00 am to 5:00 pm Monday through Friday.
No blasting will occur on state or federal holidays.
2. Blasting will occur only as set forth in the blasting schedule, except in emergency
situations, such as electrical storms or where public safety requires an unscheduled
detonation.
3. Warning signals will be sounded before and after each blast to warn of the impending blast
and to indicate all clear. The warning and all-clear signals will be audible within the impact
radius and will be distinguishable from one another. All individuals within the Project Site
will be instructed on what the signals mean. The Project Site will be posted with signs
explaining the signals. Similar signs will be made available to property owners within the
impact radius of the blasting site. People, including contractor’s and sub-contractor’s
workers within the safety zone around the blast site, will be evacuated prior to each
detonation.
4. Access to the blasting area will be restricted. Danskammer or its contractor will actively
control access to the blasting before and after each blast, until it has been determined that
no unusual circumstances exist and that access to and travel in or through the area can
safely resume.
5. Areas in which charged holes are awaiting firing shall be guarded, barricaded, and posted
or flagged against unauthorized entry.
6. All blasts will be made in the direction of the stress relieved face of the rock being blasted
that has been previously marked out or previously blasted.
7. All stemming will use clean, dry 3/8" crushed stone.
8. All rock-drilling operations will be equipped with emission controls to control fugitive
particulate matter. Blasting mats will be also used where needed to limit the occurrence
of fly rock.
9. The Blasting Contractor will use minimum charge necessary for each blast and employ
smaller blasts rather than fewer.
10. The Blasting Contractor will exercise all safety precautions to prevent the simultaneous
blasting of numerous holes.
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As stated previously, blasting operations near sensitive resources, structures, utilities, or other
facilities will be independently reviewed for potential hazards and operators along with the
appointed Environmental Monitor will address potential hazards prior to any blasting actions
taking place. Rubber tire blasting mats and backfill will be used to control excessive rock
movement when blasting. Blasts shall be monitored for ground vibration and airblasts using
seismic monitors placed at structures nearest to the blasting location.
In order to mitigate potential hazards, the predetermined minimum amount of blasting material
will be utilized to effectively fracture rock to achieve predetermined excavation depths. If the
minimum amount is determined to not be suitable for blasting in a particular scenario, safe
incremental increases in blasting material will occur until the predetermined excavation depth is
achieved or the obstructive rock/bedrock is fully removed. Independent monitoring of vibration
and air concussion levels will be also carried out by the contractor during all blasting operations.
No blasting activities will occur near structures listed on the State/National Register of Historic
Places.
21(l) Regional Geology, Tectonic Setting, and Seismology
The Project Site is located within the southeastern part of New York State in the glaciated portion
of the Hudson Lowlands section of the Valley and Ridge physiographic province (USGS 2010).
Major topographic and geologic features in this area were formed during the last glacial advance
and retreat, which ended approximately 12,000 years ago. The Project is located just north of the
most recent glacial maximum advance.
The province is characterized by areas of low relief that are the product of glacial deposits
underlain by sedimentary rock, forming a valley on both sides of the Hudson River that bisects
the central portion of the province (NYSDOT Geotechnical Design Manual, 2013). In the
immediate vicinity of the Project Site, the valley forms a 100-200-foot terrace to the north, and a
gorge to the south. The surrounding landscape consists of gently rolling low hills and ridges, unlike
the distinctive ridge and valley formations occurring within this province further south. Based on
field observations, the topography of the Project Site slopes from west to east toward the Hudson
River. According to the United States Geological Survey (“USGS”) 7.5-Minute Quadrangle Map
(Wappingers Falls, 2013) and information contained in the regulatory agency database search
report, the elevation of the Project Site ranges between approximately 5 and 210 feet.
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According to the Geologic Map of New York State, the bedrock underlying the Project Site
consists of the Paleozoic-age Cambrian sandstone and quartzose dolostone with Ordovician
shale and sandstone in upper part, and limestone/dolostone in lower part (symbol OC). This
bedrock formation is common along the shoreline of the Hudson River (NYS Museum/NYS
Geological Survey, 1999, USDA, 1981).
Maps of unconsolidated deposits indicate that the surficial geology of the Project Site is primarily
comprised of till and bedrock. This composition is consistent with the Hudson River, where a
stratigraphy of glacial, river, lake, and estuarine deposits rest on top of the bedrock (USDA, 1981).
The transition to bedrock from the overlying glacial till is chaotic in the Project Site. During
glaciation, large sections of rock were moved short distances or not at all but were detached from
the bedrock below. When they weathered, they settled and tilted. Sometimes just the layers that
are chemically weaker weather (iron rich, mica rich, feldspars or layers that are cemented with
calcite). The rock pops open along bedding planes and clay rich minerals swell, mechanically
breaking down the rock. This allows more surface area for chemical weathering creating voids
and allowing sediment from above to wash into the open voids over the past 30-40 thousand
years. The result is that soil zones are encountered below what appears to be solid bedrock.
Groundwater aquifers are located in the glacial outwash in the valley areas in the surrounding 1mile Study Area. Upland areas typically do not have a true water table above a depth of
approximately 70 to 80 feet. However upland areas are subject to perched groundwater conditions
during wetter periods as infiltrating water becomes trapped within the soil above undisturbed
clayey glacial till and bedrock.
Oil and natural gas wells were identified in the vicinity of the Project Site (NYSDEC 2014). Publicly
available geologic data indicates that karst geology is not present within the Project Site (NYS
Museum/NYS Geological Survey, 1999). The area surrounding the Project Site does contain karst
geology. Some soils units within the region are prone to development of sinkholes as a result of
this underlying geology, however sinkhole formation is relatively rare. These soil units are mapped
within the Project Site.
To understand the tectonic setting, the USGS Earthquake Hazards Program (USGS, 2015) was
consulted. This database contains information on faults and associated folds in the United States.
The USGS Earthquake Hazards Program does not list any faults within the vicinity of the Project
Site. As such, this area should be considered a relatively stable tectonic setting. Soils throughout
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the Project Site are not susceptible to liquefaction based on the USGS published mean peak
ground acceleration (0.173 g), maximum earthquake magnitude (5.0), and the site and soil
conditions observed during geotechnical investigations. Based upon Standard Penetration
Testing “N” values obtained during the preliminary geotechnical investigation and New York State
Building Code guidelines the available data suggests that a Site Class B designation for structures
located east of the railroad tracks and a Site Class E designation west of the railroad tracks, where
deep, soft, overburden materials were observed.
21(m) Project Construction and Operation Impacts to Regional Geology
A Preliminary Geotechnical Investigation Report has been completed and is included as Appendix
21-2. Site-specific conditions evaluated in the geotechnical investigation were determined to be
favorable for Project development. Publicly available information suggests that the Project
foundations will be underlain by hard glacial till, transition zone rock with soil infill, and potential
bedrock. The glacial till and bedrock typically provide high bearing strength and good short-term
excavation stability.
Based on the subsurface conditions encountered during the investigation performed to date, it
appears that the primary geotechnical issues will be:
•

Excavation of the glacial till, and potential bedrock;

•

Possible deterioration of the till upon excavation and exposure to the elements and
construction traffic.

The till encountered in the area typically consists of a binder of hard, sandy silt encapsulate
particles ranging in size from fine sand to frequent cobble and boulders. Subgrade materials that
become saturated or contain organic material, cobbles or boulders should be over-excavated by
up to 12 inches and backfilled with granular fill to provide proper bearing.
The glacial till and bedrock will provide high bearing strength and good short-term excavation
stability if left undisturbed. However, the strength of the glacial till strata will deteriorate if they are
allowed to saturate or if they are disturbed by over-excavation. The stability of slopes and
excavations in these strata will also decrease over time. Permanent slopes will be graded in
accordance with OSHA standards for stability, utilizing Type “C” standards for overburden soil
and Type “C” for bedrock.
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21(n) Seismic Activity Impacts on Project Location and Operation
According to USGS Seismic Hazards database, the Project Site is in an area with a peak ground
acceleration (PGA) of 6% to 10% g (the acceleration of the Earth’s gravity equivalent to g-force)
for earthquakes with a 10 percent probability of occurring within 50 years. Moderate shaking and
very light damage are generally associated with a 6% to 10% g earthquake. Even though the
Project Site is located within an area of higher seismic risk relative to other areas of New York,
the USGS Earthquake Hazards Program does not list any faults within the vicinity of the Project
Site. No faults were identified within the Project Site, therefore seismic activity is expected to be
infrequent, and associated risks are anticipated to be negligible.
The seismic design for the proposed Project will be based on the requirements of the International
Building Code and the New York State Building Code. Adherence to these requirements is
designed to minimize potential risks associated with seismic events.
21(o) Soil Types Map
Figure 21-2 was prepared to delineate soil types within the Project Site. A detailed discussion of
each soil type is prepared in Section 21(p) below.
21(p) Soil Type Characteristics and Suitability for Construction
Information regarding on-site soils was obtained from on-site investigations conducted by Chazen
Engineering and from existing published sources, including The Soil Survey of Orange County,
New York (USDA, 1981), USDA Web Soil Survey (2019), and Soil Survey Geographic (SSURGO,
2019). The Soil Survey of Orange County, New York (USDA, 1981) and the USDA Web Soil
Survey indicates that all proposed facilities are sited within two soil associations. A total of 11 soil
units are found at the site (see Table 21-4). One of the soil units is designated as Farmland of
Statewide Importance, two units are Prime Farmland, and one unit is Prime Farmland if Drained.
The remaining units are not prime farmland. Each soil series and unit are described in detail
below:
Despite a few of the mapped soil units on the Project Site being designated as prime farmland or
farmland of statewide importance (indicating that the soil itself is suitable for farming), the majority
of the Project Site is mapped in soil units which consist of exposed bedrock at or near the surface,
or urban lands which have been significantly altered by human activity. These areas are not
suitable, nor is the Project Site itself as a whole suitable, for most land uses other than commercial
or industrial activity (e.g. farming, woodlots, recreation, etc.). Percent organic material among
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mapped soil units within the Project Site ranges from 0 to 2%. Depth to a restrictive layer across
is greater than 78 inches for all units except for FAC (18 inches) and RMC and RMD (0 inches,
each).
Table 21-4. Summary of Soil Types
Map Unit
Symbol

Map Unit Name

Slope (%)

Acres within
Project Site

Percent of
Project Site

AdB

Allard silt loam, 3 to 8 percent
slopes

3 to 8

5.5

5.5

CoB

Collamer silt loam, 3 to 8
percent slopes

3 to 8

10.3

10.3

CoC

Collamer silt loam, 8 to 15
percent slopes

8 to 15

6.4

6.0

CoD

Collamer silt loam, 15 to 25
percent slopes

15 to 25

19.2

19.1

FAC

Farmington silt loam, sloping

1 to 15

2.5

2.4

HH

Histic Humaquepts, ponded

-

<1

<1

Pg

Pits, gravel

-

0.9

0.9

Ra

Raynham silt loam

-

1.1

1.1

RMC

Rock outcrop-Farmington
complex, hilly

3 to 15

1.2

1.2

RMD

Rock outcrop-Farmington
complex, rolling

15-35

19.9

19.8

Ur

Urban land

-

27.2

27.1

W

Water

-

6.3

6.3

Most soils in the Project Site are comprised of Collamer silt loams (35.7%), rock-outcrops of the
Farmington complex (21.0%) and urban land (27.1%). Soil drainage is predominantly classified
as moderately well drained in the Collamer series soil types, and none of the proposed Project
facilities are located on soils that are classified as somewhat poorly to poorly drained, which occur
on Raynham silt loams (Ra) and Histic Humaquepts (HH). Urban lands and gravel pits as
described above are altered by human activity such that drainage potential and other soil
information cannot be described. The existing plant infrastructure constitutes the Urban Land
within the Project Site.
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Allard Series consists of very deep, well drained soils formed in silty alluvium or lacustrine
deposits that overlie stratified sand and gravel. They are on outwash terraces and stream terraces
formed above stream-associated floodplains in glaciated areas. Slope ranges from 0 to 15
percent. Mean annual temperature is 48 degrees F and mean annual precipitation is 38 inches.
The annual frost-free season ranges from 130 to 180 days. The typical soil profile of this series
consists of dark grayish-brown silt loam about 8 inches thick with a weak medium and fine
granular texture. From 8 to 14 inches, soils are yellowish-brown silt loam and strongly acidic.
From 14 to 20 inches, soils are predominantly brown silt loam with moderate and coarse
subangular blocky structure. From 20 to 24 inches, soils are dark yellowish-brown silt loams with
2 percent gravel. Gravel composition increases to 72 inches turning from mixed to grayish brown.
The potential for surface runoff is low.
AdB is Allard silt loam with 3 to 8 percent slopes formed silt over gravel in glacial outwash.
These soils typically occur on terraces above glacial floodplains and on valley floors. The
areas are mostly oblong, ranging 5 to 10 acres in size. Depth to water table exceeds 6 feet.
Permeability is moderate in the surface layers and rapid in subsoil. Runoff potential is slow to
medium and available water capacity is high. This soil unit is not rated as Hydric. This soil
presents a high risk of erosion due to silt content, particularly in unvegetated areas, along
logging trails, and on long slopes, therefore surface soil erosion control would need to be
considered. Organic content is relatively low (~1%) and most areas are farmed. This soil is
well suited to urban uses. These soil units are classified as Prime Farmland and are not listed
as hydric. Acidity in surface layers is strongly acid to neutral, therefore corrosion potential to
steel is high in the subsoil layers.
Collamer Series consists of very deep, moderately well drained soils formed in silty
glaciolacustrine sediments. They are on lake plains and till plains that have a thick mantle of lake
sediments. Slope is nearly level to moderately steep and ranges from 0 to 25 percent. Mean
annual precipitation is about 94 centimeters (“cm”) and mean annual air temperature is about 9
degrees C. The annual frost-free season ranges from 130 to 200 days. The typical soil profile of
this series consists of dark grayish-brown silt loam about 12 inches thick with a moderate fine to
medium granular texture. From 12 to 18 inches, soils are 70% brown broken face, 30% dark
yellowish-brown interior silt loam. From 18-23 inches, soils are predominantly dark yellowishbrown silt loam with moderate and coarse subangular blocky structure. From 23 to 72 inches,
soils range from brown to dark yellowish-brown silt loams. The potential for surface runoff is low
to very high. Saturated hydraulic conductivity is moderately high or high in the mineral surface
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layer and upper part of the subsoil, and moderately low to high in the lower part of the subsoil and
substratum.
CoB is Collamer silt loam with 2 to 8 percent slopes, a moderately well drained soil formed in
glacial lake deposits on benches, ridges, and in some low-lying areas. The soil is
characterized by high content of silt and very fine sand. Areas are typically 5 to 10 acres in
size and ovular in shape. This soil has a high-water table which rises into the subsoil (between
6 and 29 inches) during the wettest periods of the year. Runoff potential is medium to slow,
and the available water capacity is high. Permeability is moderate to moderately slow. This
soil is not classified as hydric. Erosion potential is very high in this soil and erosion control
measures would need to be considered if the soil is to be disturbed. The soil is well suited to
grazing, however significant wet periods may restrict other uses. The soil contains neutral to
strong acidity in the surface layers and poses potential risk of corrosion to steel. This unit is
classified as Prime Farmland.
CoC is Collamer silt loam with 8 to 15 percent slopes on sides of ridges, hillsides, and in rolling
areas on lowland plains and in some valleys. The areas are mostly oval and generally range
from 5 to 15 acres in size. Depth to water table is approximately 21 inches. Permeability is
moderate in the surface layers and moderately slow in subsoil. Runoff potential is medium to
rapid and available water capacity is high. This soil unit is not rated as Hydric. Erosion
potential is high, particularly in unvegetated areas and on long slopes, therefore surface soil
erosion control would need to be considered. Organic content is relatively low (~1%) and most
areas are either farmed or idle. These soil units are classified as Farmland of Statewide
Importance. Acidity in surface layers is strongly acid to neutral, therefore corrosion potential
to steel is high.
CoD is Collamer silt loam with 15 to 25 percent slopes on sides of ridges, hillsides, and in
rolling areas on lowland plains and in some valleys. The areas are very wide and narrow, few
are wide and oval with complex slopes. Most range from 5 to 10 acres in size. Depth to water
table is approximately 21 inches. Permeability is moderate in the surface layers and
moderately slow in subsoil. Runoff potential is medium to rapid and available water capacity
is high. This soil unit is not rated as Hydric. Erosion potential is high, particularly in
unvegetated areas and on long slopes, therefore surface soil erosion control would need to
be considered. Organic content is relatively low (~1%) and most areas are either idle, pastured
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or forested. This unit is designated Not Prime Farmland. Acidity in surface layers is strongly
acid to neutral, therefore corrosion potential to steel is high.
Farmington Series consists of shallow, well drained and somewhat excessively drained soils
formed in till. They are nearly level to very steep soils on glaciated uplands. Bedrock is at a depth
of 10 to 20 inches. Slope ranges from 0 to 70 percent. The mean annual temperature is 49
degrees F and the mean annual precipitation is 37 inches. The annual growing season is
approximately 120 to 190 days. The typical profile consists of dark grayish-brown silt loam in the
upper 8 inches, with moderate to fine structure. This layer is slightly acidic. From 8 to 14 inches
the soil is yellowish brown silt loam with weak to fine blocky structure and increasing rock
fragments (5 percent). Brown loam occurs from 14 to 18 inches, with faint grayish brown mottles
and a weak fine blocky structure. Limestone bedrock underlays this soil and is typically
encountered at 18 inches below the surface layer. Limestone sinks may occur in these areas and
till is derived from limestone, dolomite, dolomitic limestone, shale and sandstone. The potential
for surface runoff is very high. Saturated hydraulic conductivity is moderately high or high.
FAC is Farmington silt loam, sloping. These soils are shallow and well-drained, forming on
glacial till deposits on hillcrests, ridges, and knolls. Bedrock is prevalent near the surface in
some areas (10 to 20 inches). The slope ranges from 1 to 15 percent but is more typically 8
to 15 percent. Perched water tables above the bedrock are not common, thus available water
capacity is low to very low. Permeability is moderate. Organic matter is typically low and
surface layers range from strongly acidic to less acidic in areas with lower frequency of lime.
Most FAC soils are farmed. The soils are prone to drought and pose high risk of erosion. The
shallow depth over bedrock makes them less well-suited to croplands, and more ideal for
pasture. Excavation in these soils is very difficult. These areas are not hydric, nor are they
classified as Prime Farmland.
RMC are Rock outcrops-Farmington complex, rolling. This is a complex characterized by
exposed bedrock and shallow, excessively drained Farmington soils on hills, knolls, and
ridges. Slopes range from 3 to 15 percent, but typically 8 to 15 percent. Areas are
predominantly oval and extent is generally 20 to 40 acres. The soils in this unit are typically
50 percent rock outcrop and 35 percent Farmington silt loam, with 15 percent minor
components. The rocky outcrops are typified by exposed ledges and angular blocky
protrusions. Where soils occur, depth to bedrock is very shallow to moderately deep, ranging
from 1 to 10 inches and 20 to 40 inches. There is not seasonally high-water table perched
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above the bedrock, therefore available water capacity is low to very low. Permeability is high
and runoff is medium to rapid. Organic content is low, and gravel or chert comprise up to 15
percent of the surface layer, increasing with depth. The soils in this unit are slightly to strongly
acidic. These areas are typically forested or idle, as exposed rock and shallow depth to
bedrock are limiting for agricultural uses. Excavation of this soil will be very difficult. These
areas are unranked for hydric criteria and are not classified as Prime Farmland.
RMD are Rock outcrops-Farmington complex, sloping. This is a complex characterized by
exposed bedrock and shallow, excessively drained Farmington soils on hillsides, ridges and
mountainsides. The soils formed in a thin layer over till deposits comprised of limestone or
shale and the exposed bedrock occur in ledge formations which resemble stairsteps. Slopes
range from 15 to 35 percent, but typically 15 to 25 percent. Areas are predominantly oval, and
extent is generally 10 to 50 acres. The soils in this unit are typically 60 percent rock outcrop
and 30 percent Farmington silt loam, with 10 percent minor components. The rocky outcrops
are typified by exposed ledges and angular blocky protrusions. Where soils occur, depth to
bedrock is very shallow to moderately deep, ranging from 1 to 10 inches and 20 to 40 inches.
There is not seasonally high-water table perched above the bedrock, therefore available water
capacity is low to very low. Permeability is high and runoff is medium to rapid. Organic content
is low, and gravel or chert comprise up to 15 percent of the surface layer, increasing with
depth. The soils in this unit are slightly to strongly acidic. These areas are typically forested
or idle, as exposed rock and shallow depth to bedrock are limiting for agricultural uses.
Excavation of this soil will be very difficult. These areas are unranked for hydric criteria and
are not classified as Prime Farmland.
Histic Humaquepts, ponded refers to soils which contain high organic content and are rated as
hydric. Soils are in the order Inceptisols and the suborder Aquepts. These soils are typically found
in marshes and swamps. Soils are ponded 75 percent of the year and are of very limited suitability
for all uses.
Pits, Gravel are excavations primarily occurring in gravelly and sandy glacial outwash plains.
Significant human alteration to these areas makes generalizing soil characteristics difficult and
potential suitability for use is variable. Most areas are idle and support little vegetation. Frequent
drought due to low water capacity is common. Permeability is generally very rapid.
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Raynham Series consists of very deep, poorly drained soils that formed in silty estuarine or
glaciolacustrine deposits on glacial lake plains and marine terraces. Saturated hydraulic
conductivity is moderately high or high in the solum and moderately low or moderately high in the
substratum. Slope ranges from 0 through 12 percent. Mean annual precipitation is about 34
inches (864 millimeters) and mean annual temperature is about 48 degrees F (9 degrees C).
Frost-free days range from 105 to 240. In the upper 6 inches of the soil profile, the soil is dark
grayish brown silt loam with moderate to medium structure and slight acidity. From 6 to 10 inches,
light olive-brown silt loams with weak very fine structure contain iron masses and depletions. From
10 to 17 inches, the soil is olive gray and from 17 to 22 inches olive brown silt loam with weak
very fine and fine subangular blocky structure, also slightly acidic and containing iron masses.
From 22 to 48 inches, the soil contains weak thick and very thick plate-like divisions in olive gray
and dark grayish brown silt loam. Iron masses increase in this layer. From 48 to 72 inches, olive
silt loams with few iron masses occur. Soils range in acidity, increasing then decreasing with
depth from very strongly acid to slightly alkaline, therefore risk of corrosion to uncoated steel is
moderate. The potential for surface runoff is high to very high.
Ra are Raynham silt loams. The soils are deep and somewhat poorly to poorly drained with
nearly-level slopes consisting of coarse silt and very fine sand. This unit it typically formed
over glacial lake deposits over depressional areas in uplands and low benches in valleys. This
unit has a high-water table which rises into the upper layers of subsoil, particularly in the
spring. Permeability in moderate to moderately slow and available water capacity is high. The
runoff potential in this soil is low. Organic matter is moderate. The soil surface layers have
neutral to strong acidity. Most areas are idle or forested, though some may be used for
hay/pasture. Seasonal wetness limits agricultural productivity and suitability for use in urban
or recreational development. Excavation of this soil may create sloughs or slumps. These
areas are hydric and are classified as Prime Farmland, if drained.
Urban Land is defined as soil that has been altered by human activity, such as prior development
and constitutes most of the soil underlying the existing plant infrastructure.
Soil disturbance as a result of earth work may increase erosion and sedimentation. Most soils
located within the Project Site exhibit high risk of erosion based on shallow depth to bedrock and
high runoff potential. Erosion and sediment control measures have been developed and are
provided in the Preliminary Stormwater Pollution Plan provided in Exhibit 23. Efforts will be taken
to minimize impacts to steep slopes and soils prone to high erosion risk. Minimization and
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mitigation actions include the use of rip-rap in areas with high runoff potential, installation of
erosion control structures, use of hay bales and silt fences around disturbed areas and stockpiled
spoil materials, and stabilization efforts following construction.
In addition, construction excavations may encounter areas of perched groundwater if construction
occurs during a time when a seasonally high-water table may be present. Preliminary
geotechnical investigations determined the presence of shallow groundwater on the east side of
the railroad tracks. Temporary de-watering is anticipated for open excavations in these areas.
Temporary swales or ditches may be constructed to control water during foundation construction.
De-watering measures for the removal of surface water during excavations are discussed in the
Grading and Erosion Control Plan available in Exhibit 11.
Most soil units found within the Project Site are considered to be acidic. Acidic soils are likely to
be corrosive to steel and concrete. Steel may need a protective coating and concrete may require
additives in the mixture to protect against corrosion. Detailed design requirements will be
determined during the final engineering phase.
Dewatering methods are described on the Grading and Erosion Control Plan in Exhibit 11.
21(q) Preliminary Geotechnical Investigation Report
The Preliminary Geotechnical Investigation Report is attached as Appendix 21-2.
(1) Locations of Known or Suspected Contamination
Three areas were investigated for potential contamination during the preliminary geotechnical
investigation on September 12 and September 13, 2019. Areas immediately surrounding the
existing fuel oil pump house and oil tank located east of the railroad tracks between borings B6
and B9, and beneath the clay liner within the former coal stockpile area west of the railroad
proximal to boring B12 were evaluated. Subsurface investigation did not reveal any indication of
contamination within these two areas. In addition to these areas, a 13-foot well monitor located
near boring B6 was investigated and presented no indication of contamination. No reported
contaminants within these areas have been previously reported, therefore special consideration
with regards to handling and transporting of excavated materials is not required.
Also, historically, there were eleven Solid Waste Management Units (SMUs) located within the
proposed Project Site and associated with the existing Danskammer Generating Station that were
investigated under the Resource Conservation and Recovery Act (RCRA) Corrective Action
EXHIBIT 21
Page 24

Danskammer Energy, LLC
Danskammer Energy Center

program. Nine of the SMUs have been closed and/or NYSDEC recommended No Further Action.
Danskammer is currently working with NYSDEC with respect to either closure or a determination
of No Further Action for the remaining two SMU areas.
21(r) Evaluation of Suitable Building and Equipment Foundations
Foundation construction occurs in several stages, which typically includes excavation, pouring of
concrete mud mat, rebar and bolt cage assembly, outer form setting, casting and finishing of the
concrete, removal of the forms, backfilling and compacting, and site restoration. Excavation and
foundation construction will be conducted in a manner that will minimize the size and duration of
excavated areas required to install foundations. Further, foundations will be constructed and
installed in accordance with applicable building codes and industry standards.
(1) Preliminary Engineering Assessment
The available information suggests that the building foundations will be underlain by hard till and
bedrock. It is therefore anticipated that the structure may be placed on shallow mat/slab
foundations east of the railroad and will require deep concrete foundations placed on drive Hpiles underlying structure located west of the railroad. Design frost depth is four feet in the Project
Site and foundations must bear below this depth to prevent movement due to frost heave.
The glacial till typically provides high bearing strength and good short-term excavation stability if
it is left undisturbed. The glacial till contains a significant percentage of silt and clay and loses
strength rapidly if saturated and subjected to dynamic loading such as that imparted by
construction equipment.
Assuming the foundation excavations are properly managed during construction, an allowable
bearing pressure of 5,000 pounds per square foot is appropriate for shallow foundations bearing
on undisturbed glacial till. An allowable bearing pressure of 1,500 pounds per square foot is
estimated for frost-protected shallow foundations and lightly loaded structures. An allowable
bearing capacity of 8 kips per square foot is estimated for foundations bearing on Stratum D –
Bedrock. The foundations excavations will be reviewed by geotechnical personnel to verify these
allowable bearing pressures are appropriate during construction.
Total settlements for footing founded on bedrock are expected to be less than 0.125 inches thick
and approximately 1.5 inches for foundations with a bearing capacity of 1,500 psf. Based upon
the borings performed to date, Table 21-5 outlines suggested geotechnical parameters for
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preliminary foundation design, in conformance with industry standards and New York State
building codes.
Table 21-5. Estimated Strata Properties for Design of Piles (Reproduced from Preliminary
Geotechnical Investigation Report, Appendix 21-2)

Stratum
Stratum B-Glaciolacustrine
Deposits

Range of
Thickness (ft)
0-37

Internal
Friction
Angle, ɸ
(degrees)
25

Natural
Unit
Weight
(pcf)
115

Cohesion
(c), (psf)

Ca,
Adhesion
(psf)

400

300

In general, the embedment of the shallow foundation is proposed to be at a minimum depth of 4
feet.
Drilled shafts can be utilized to support any newly installed transmission line monopoles, although
it may be necessary to core through boulders, detached rock slabs, and hard bedrock. It is
assumed the drilled shafts may require using temporary steel casings to support the drilled hole
above competent rock.
(2) Pile Driving During Construction
According to the subsurface condition within the Project Site, it is not anticipated that new on-land
structures will require a pile foundation system in regard to bearing and overturning capability.
Therefore, further assessment on pile foundation system was not performed. If pile driving is
determined appropriate due to soil conditions, the installation of piles is likely to impact soils,
structures, and geology similarly to blasting operations. As such, pile driving will be planned and
implemented in a manner to reduce vibrational and noise-related impacts.
(3) Mitigation Measure for Pile Driving
Limited areas of the Project Site may require the use of pile driving based on soil conditions which
preclude the use of other foundation systems. If pile driving is determined to be required during
final design, a pile driving mitigation plan will be developed and provided as a compliance filing.
21(s) Evaluation of Earthquake and Tsunami Event Vulnerability at the Facility Site
According to the USGS Earthquake Hazards Program, there are no faults located within the
Project Site vicinity. NYS Seismic Hazard Mapping indicates that the region within approximately
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thirty miles of the Project Site vicinity has a PGA of 6% to 10% g for earthquakes with a 10 percent
probability of occurring within 50 years. Moderate shaking and very light damage are generally
associated with a 6% to 10% g earthquake.
The nearest large body of water, the Hudson River, forms the north and east borders of the Project
Site. In 2014, the USGS released a study stating that the tsunami hazard potential for the US
Atlantic coast is very low (ten Brink et al. 2014).
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1.0

Introduction

Danskammer Energy, LLC (Danskammer Energy), has proposed the development of the
Danskammer Energy Center, a repowering of the Danskammer Generating Station Site in the
Town of Newburgh, Orange County, New York.
A preliminary geotechnical investigation was performed by Chazen Engineering, Land Surveying
& Landscape Architecture Co., D.P.C (Chazen Engineering) on September 24, 2019. A total of
12 borings were completed at locations throughout the proposed Project’s permanent footprint
during the geotechnical investigation. Based on findings in the Report, shallow bedrock exists
throughout the western portions of the Project Site.
Construction operations for the Project will involve the excavation of soil for limited site grading,
access road construction, and the installation of piles and foundations for new structures. If
bedrock is encountered during excavation, the construction crews will excavate it using a backhoe
or other appropriate equipment. However, if the bedrock cannot be excavated with backhoe, other
means may be used for excavation (e.g., pneumatic jacking and/or hydraulic fracturing), it may
be necessary to use a blasting method. Given preliminary findings of the geotechnical
investigation, blasting is anticipated for the excavation of shallow bedrock within the Project Site
for site grading and building construction. Blasting methods, where required, will follow the
procedures and standards outlined herein.

2.0

General Blasting Procedures

Danskammer Energy (the Applicant) will prioritize safety during blasting operations. The Applicant
and its selected blasting contractor will follow applicable New York State regulations concerning
the use of explosives, including adherence to 12 NYCRR Part 39 and the New York State
Industrial Code Rule 53. The Applicant will document and make readily available all listed
licensing of operators, explosive storage certification, and documented protocols for conducting
safe and effective operations. Pertinent safety regulations and standards shall be applied as
required by state and federal regulations related to the transportation and use of explosives.
Details of procedures for pre‐blast surveys, explosives use, blast security, monitoring, and
documentation are enclosed.
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Additional applicable safety regulations the Applicant will use as guidelines include:
•

New York State Industrial Code Title 12‐ Part 39.

•

Article 16 of the Labor Law of the State of New York.

•

Code of Federal Regulations A.T.F. Title 27.

•

Directive 495 standards of the National Fire Protection Association.

•

Occupation Safety and Health Administration (OSHA) standards, 29 Code of Federal
Regulations (CFR) 1926.900 through 1926.914 and 1910.109.

This Preliminary Blasting Plan is intended to serve as overall guidance and protocol for blasting
required for the Project. Ultimately, the selected blasting contractor will be responsible for
generating an overall Contractor Blasting Plan and preparation of any site‐specific blasting plans
if there are intangible hindrances encountered. This plan will also provide protocol for issuance of
pre‐blast surveys and notifications, safe use, handling, and storage of explosives, security,
monitoring, and documentation.

3.0

Pre‐Blast Notifications and Surveys; Post‐Blast Surveys

If blasting operations are deemed necessary, efforts shall be made to avoid or minimize the
following potential adverse impacts: ground vibration, air blast overpressure, generation of fly
rock, generation of dust, and generation of noxious gases and chemical residue in the subsurface.
Methods to prevent these adverse impacts include: specific site design of actual loads/charges
configuration, the use of blasting delays, and the use of blasting mats, etc.
A pre‐blast condition survey shall be performed on all structures within prescribed distances from
a blast zone. If federal, state, local, or OSHA regulations dictate minimum distances for accessing
or protecting from blast impacts, these thresholds shall be followed.
Thirty days prior to commencement of blasting, the Applicant or its blasting contractor will hold
public information meetings in municipalities within a 0.5-mile radius of the blasting site. Property
owners within the 0.5-mile radius will be notified of the meetings one week prior via notification
letters sent as certified mail with a return receipt requested. “Door hangers” will also be left at
residences within a 0.5-mile radius, providing the same information as the notice letters. Property
owners will be offered pre- and post-blast surveys of structures and water sources or wells, the
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details of which will be communicated in the above notices and during public meetings. The letters
will explain that pre‐ and post‐blast structure surveys and well monitoring are available by request
and will provide contact information for a designated representative of the Applicant who will be
available to answer property owners’ questions.
The Applicant or its contractor will arrange for a qualified supplier to conduct pre‐blast surveys for
all interested landowners. The results will be documented and stored by the Applicant for use
during post‐blast surveys.
For any property owners within the 0.5-mile radius who express concerns about the potential
impacts of the blasting on structures or wells, the Applicant or its contractor will perform post‐blast
surveys to assess any damage and will remediate any damage found. The Applicant or its
contractor will make all reasonable efforts to complete each post‐blast survey within 30 days after
initial contact by the property owner.

4.0

Sequence of Blasting

The selected blasting contractor, Project engineers, and the local fire department will work to
coordinate all blasting operations. Blasting sequencing will have a core emphasis on the safe and
efficient removal of any bedrock encountered during the construction phase of this Project without
causing adverse impact to surrounding structures. Blasts will be developed so as to create
adequate relief, which will minimize ground vibrations and offer the greatest protection possible
to the surrounding structures.

5.0

Blasting Procedures

Blasting operations will be strictly coordinated with the Applicant’s on‐Site representatives and
with the local fire department. Blasts will comply with the following requirements:
1. Blasting will occur only during the hours of 9:00 am to 5:00 pm on Monday through Friday.
No blasting will occur on state or federal holidays.
2. Blasting will occur only as set forth in the blasting schedule, except in emergency
situations, such as electrical storms or where public safety requires an unscheduled
detonation.
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3. Warning signals will be sounded before and after each blast to warn of the impending blast
and to indicate all clear. The warning and all‐clear signals shall be audible within a 0.25mile radius and will be distinguishable from one another. Individuals within the Project Site
will be instructed on what the signals mean. The Project Site will be posted with signs
explaining the signals, and similar signs shall be made available to property owners within
a 0.5-mile radius of the blasting site. All people, including contractor’s and sub‐contractor’s
workers, within the safety zone around the blast site shall be evacuated prior to each
detonation.
4. Access to the blasting area shall be restricted. The Applicant or its contractor shall actively
control access to the blasting before and after each blast, until it has been determined that
no unusual circumstances exist and that access to and travel in or through the area can
safely resume.
5. Areas in which charged holes are awaiting firing shall be guarded, barricaded, and posted
or flagged against unauthorized entry.
6. All blasts shall be made in the direction of the stress-relieved face of the rock being blasted
that has been previously marked out or previously blasted.
7. Stemming shall use clean, dry 3/8-inch crushed stone.
8. Rock‐drilling operations shall be equipped with emission controls to control fugitive
particulate matter. Blasting mats will be also used where needed to limit the occurrence
of fly rock.
9. The blasting contractor shall ensure that extra safety and sound judgment are exercised
by the blaster to prevent the simultaneous blasting of numerous holes.

6.0

Blast Safety and Warning Signals

Signs shall be posted at the Project Site entrance(s), as applicable, to warn that blasting is
occurring and to explain the warning signal sequence. The Applicant or its blasting contractor
shall communicate with local officials as required to ensure the safest possible operation.
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Before each blast, the Applicant or its blasting contractor shall conduct a security check within a
radius of at least 1,000 feet around the blast site and will warn all personnel in the vicinity of the
blast site. No blasting shall occur until the area has been secured and determined to be safe.
Warning signals shall be sounded in the following sequence:
3 Whistles:

5 minutes to blast

2 Whistles:

1 minute to blast

1 Whistle:

All clear

The Applicant or its blasting contractor shall examine the blast site before sounding the all‐clear
signal to determine that it is safe to resume work.

7.0

Explosives Summary, Delivery, and Storage

For the purposes of this Project, explosive and blasting materials and detonation devices shall be
delivered to the Project Site daily, as needed. Currently, there is no proposed overnight storage
on-site. Only the amount of explosives required for the day’s work shall be brought to the Site to
minimize potential safety risks. However, should the storage of blasting materials become
required on-site, explosives shall be stored in approved magazines when not in use.
If storage of blasting materials becomes required over the period of the construction phase of the
Project, all storage of explosives will follow the outlined requirements of the United States Bureau
of Alcohol, Tobacco, and Firearms and New York State Department of Labor. Pre‐determined
storage areas of all explosive materials will remain at a location approved by the supervising
blasting engineer of the blasting subcontractor and verified and accepted by the Applicant.
Blasting caps and/or other detonating devices will not be stored with any Class A explosives for
safety concerns and as outlined in the general requirements. There will be multiple copies (two
or more) of an accurate and contemporary inventory of all explosives and blasting agents stored.
These documents will be maintained and updated throughout the duration of blasting operations.
The designated storage site, explosive transporting vehicles, and areas where explosives are
being used shall be clearly marked and will display the required warning signs. A daily tally of
explosives delivered, used, and stored will be maintained at the main Project construction office
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on-site. Technical Data and Material Safety Data Sheets for all explosive products shall be
provided to the Applicant before any blasting occurs.
Handling and transportation of explosives and detonators will be done in accordance with Article
16 of the New York Labor Law. No smoking, open lights, or fire of any kind will be permitted within
50 feet of any area where explosives are being handled. Ignition sources, except those needed
in blasting operations (i.e., light fuses or fire electric detonators) will be permitted in an area
containing loaded blasting holes. Containers of explosive materials shall be opened only with non‐
sparking tools or instruments. Metal slitters may be used for opening fiberboard boxes, paper
bags, or plastic tubes. After loading of a blast is completed, excess explosive materials and
detonators shall be removed to a safe location or returned at once to the storage area.

8.0

Blasting Mats

Blasting mats and backfill techniques will be employed to facilitate the control of rock movement
when blasting in close proximity to identified structures. The specific placement and number of
mats at each blasting site will be determined by the contractor. Mats will be placed to prevent
structural damage or personal injury to any persons or structures on or surrounding the blast site
and property. If blasting is deemed required for the Project, rubber tire type blasting mats utilized
will be approximately 12 feet by 12 feet in size. At 38 pounds per square foot, each mat shall
weigh approximately 5,472 pounds.

9.0

Blaster Qualifications and Personnel

All blasters on the Project shall be licensed and certified in the State of New York and have
appropriate training in the safe use and handling of explosives. They shall also comply with all
state and federal statutes and regulations regarding construction site safety, including the
transportation, use, and handling of explosives. Weekly safety meetings shall be held on-site and
documented by the Applicant or its blasting contractor.
Blasting operations shall be conducted by experienced, trained, and competent individuals who
understand the hazards involved. Individuals working with explosive materials shall:
1. Demonstrate knowledge of and willingness to comply with safety and security
requirements.
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2. Be capable of using mature judgment in all situations.
3. Be in good physical condition, and not addicted to intoxicants, narcotics, or other drugs.
4. Have current knowledge of the relevant local, state, and federal statutes and regulations.
5. Have obtained a Certificate of Competency or a license as required by New York State
law.

10.0 Licenses and Permits; Compliance with Regulations
The Applicant’s blasting contractor shall be fully licensed and insured for the transportation, use,
and handling of explosives. Proof of insurance will be provided to the Applicant. The Applicant or
its contractor shall obtain any blasting permits required.
Blasting shall be conducted in accordance with all applicable laws and regulations, including but
not limited to 29 CFR Parts 1910.109 (Explosives and Blasting Agents) and 1910.119 (Process
Safety Management). In addition, U.S. Department of Interior Rules 816.61–68 and 817.61–68,
and the Office of Surface Mining, Reclamation and Enforcement’s Blasting Guidance Manual shall
be followed, where applicable.

11.0 Drilling, Loading, and Firing Procedure
Drill holes made in the blasting design will be made at diameters to allow for the unobstructed
insertion of the explosives. The drilling and loading operations will be a two‐phased operation,
with drilling and loading being carried out independently in the same blasting area. Drilling shall
be separated from loaded holes by at least the depth of the loaded hole but in no instance less
than 50 feet. The loading or loaded area shall be kept free of any equipment, operations, or
persons not essential to loading. There will be no vehicle or foot traffic permitted over loaded
holes. Blast sites will be guarded or barricaded and posted with warning signs to restrict
unauthorized entry. In order to mitigate adverse events, no drill holes shall be loaded except drill
holes selected to be fired in the next round of blasting operations. Cartridges shall only be primed
in the number required for a single round of blasting.
After properly loading all required drill holes, remaining explosive materials and detonators shall
be immediately returned to an approved magazine. There will be no explosive materials or loaded
holes left unattended at the blast site at any time.
Blasting Plan
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Personnel and other bystanders in the danger area shall be effectively warned of the impending
blast and ordered to a safe distance from the area before any blasting takes place. Blasts will
never be initiated until it is verified that all persons have retreated to a safe distance out of the
predetermined danger area. Prior to the firing of a shot, a competent flag person shall be posted
at all access points to danger areas.

12.0 Blast Vibration
The Applicant will coordinate with industry professionals, qualified contractors and inspectors in
order to evaluate site-specific conditions for blasting operations adjacent to residences and
existing infrastructure. Each blast will be assessed for potential to impact existing structures and
carefully planned to minimize and/or eliminate risks with safety as a top priority.
Only the predetermined minimum amount of blasting material shall be used to effectively fracture
bedrock for the excavation depth. Independent monitoring of vibration and air concussion levels
shall be carried out by the contractor during all blasting operations. Monitoring will occur at the
structures closest to the blast site. Blasts shall be designed to follow industry vibration limits and
state and local regulations, and to protect any nearby structures.

13.0 Blast Monitoring
All blasts shall be monitored by an individual that is properly trained and experienced in the setup
and use of seismic-monitoring equipment. At least one seismograph will be in use at all times at
the structure nearest to the blast site. The results of blast monitoring are typically available before
the next blast, so that design adjustments can be made for the next blast as necessary. The
Applicant reserves the right to have an inspector present during all blasting operations. The entire
cost will be the responsibility of the contractor.

14.0 Blast Reports
A Blast Report shall be produced for each blast, these reports will be saved and stored in an
appropriate folder containing blasting operations, protocols, and past blasts. This folder will be
stored in the temporary Project construction office and made available as needed.
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15.0 Typical Blast Design
Before conducting any blasting, the Applicant’s blasting contractor shall submit a blast design for
the specific blast area in conjunction with the excavation design. The design will include, at a
minimum, hole sizes, depths, spacing, loading information, and type of explosive being used per
foundation design or trench method required. If necessary, the design shall be adjusted after the
first blasts to meet control and seismic requirements and mitigate any unforeseen circumstances
while maintaining the safety of crews, the local populace, and identified structures as the top
priority.
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APPENDIX 21-2
PRELIMINARY GEOTECHNICAL
INVESTIGATION REPORT

CAPITAL DISTRICT OFFICE
547 River Street
Troy, NY 12180
P: 518.273.0055 or 888.539.9073
www.chazencompanies.com

Mr. Jan Michael Garcia
Director of Engineering & Projects
994 River Road
Newburgh, NY 12550
Re:

October 4, 2019

Danskammer Energy: Combined Cycle Plant Facility
Geotechnical Interpretive Report – Addendum No. 1
994 River Road, Newburgh, Orange County, New York, 12550
Chazen Job #: 31989.00

Dear Mr. Garcia:
As an addendum to our Preliminary Geotechnical Interpretive Report for Danskammer Energy – Combined Cycle
Plant Facility, dated September 24, 2019, Chazen has prepared the following correspondence to address
Stipulation 21 – 1001.21 Exhibit 21 question (q)(1) for the planned project at the Danskammer Energy Facility
located at address above herein after referred to as the “project site”.
Based on our review of the existing conditions mapping and conversations with Facility personal, the project
site has two (2) potential locations where soil contamination could be present; the area around the Fuel Oil
Pump House and associated Oil Tank located east of the railroad tracks between geotechnical boring B6 and B9,
and beneath the clay liner within the former coal stockpile area (west of the railroad tracks) in the area of
geotechnical boring B12.
During our September 12, 2019 and September 13, 2019 subsurface program, Chazen did not observe any
indicators that contamination was present. An approximate 13-foot monitor well was observed in the area of
geotechnical boring B6 that showed no obvious visual signs of contamination. Based on conversation with the
facility, Chazen understands that there have been no reported contaminates within the well or in the two
identified areas. Therefore, at this time, special considerations on handling excavated materials is not required.
If you have any comments, questions, or require additional information, please contact our office.
Sincerely,

Reviewed and approved by;

Dean Anderson Jr.
Assistant Project Geotechnical Engineer

Matthew A. Korn, P.E.
Principal
Manager of Geotechnical Engineering Services
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Chazen Engineering, Land Surveying & Landscape Architecture Co., D.P.C. (New York)
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994 River Road
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EXECUTIVE SUMMARY

The Chazen Companies (Chazen) was retained by Dankammer Energy to prepare a Preliminary
Geotechnical Interpretive Report. This report discusses our investigation, analyses, and geotechnical
recommendations relative to the design and construction of the Combined Cycle Plant Structures at
Danskammer Energy Facility located at 994 River Road in the City of Newburgh, Orange County, New York
herein after referred to as the “project site.”
The preliminary subsurface exploration program included twelve (12) test borings performed on
September 12, 2019 and September 13, 2019 to obtain representative subsurface information near the
planned structures. Subsurface stratigraphy across the project site consists of Fill, Glaciolacustrine
Deposits, Till, and Bedrock. Groundwater was observed within seven (7) test borings at depths ranging
from 3-feet to 14-feet below existing grades, between El. -5-feet (B5) and El. 10.5-feet (B12).
Based on findings from the subsurface explorations, reinforced concrete shallow foundations bearing on
bedrock are an acceptable foundation to support the proposed structures east of the railroad tracks. Deep
foundations such as driven H-piles, deriving their strength from skin friction and bearing on the underlying
bedrock with pile caps and grade beams to support a slab are recommended west of the railroad tracks
and areas where soft, deep overburden material was encountered. Based on existing site conditions the
Site Class for the project site will vary depending on location. A Site Class of “B” for structures east of the
tracks where bedrock is shallower than 10-feet from the surface. A preliminary Site Class of “E” for
structures west of the tracks. We recommend additional investigation to further determine the Site Class
in this location of the project site.
2.0

PHYSICAL SETTING

The Danskammer Energy Facility is located at 994 River Road in the City of Newburgh, Orange County,
New York. The facility is bisected by CSX railroad tracks running northeast and southwest and is bound by
wooded lands to the north and west, and the Hudson River to the east and south. The planned
development area for the combined cycle plant structures are south and west of the existing precipitators
and chimney, north and west of the existing raised sewage treatment area and within the former coal
stockpile area, which is on the west side of the railroad tracks.
The project site is nearly level to steep sloping with elevations decreasing from El. 40-feet (northwest
portion) to El. 4-feet (southeast, along the Hudson River) with a bedrock pinnacle in the south east portion
at El. 50-feet. The northwestern portion of the project site has a sunken coal pit area, with a portion of it
being occupied by standing water spanning approximately 550-feet along the existing roadway. Elevations
noted herein are based on a topographic survey performed by Johnson, Mirmiran & Thompson in
April/May 2018 referencing the North American Vertical Datum 1988 (NAVD88).
3.0

SUBSURFACE EXPLORATIONS

This section summarizes the results of the preliminary subsurface explorations performed at the project
site on September 12, 2019 and September 13, 2019 by Chazen, and in support of the interpretations
made herein.
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Test Explorations

Chazen conducted subsurface explorations to characterize the in-situ conditions and to collect
representative soil samples near the planned structures. Samples were visually classified as a basis for
determining design criteria cited in this report. Explorations were performed by Core Down Drilling, LLC
of Brewster, New York to obtain subsurface information at specific points based on the site plan. As-drilled
locations are documented on Figure 1: East Exploration Location Plan and Figure 2: West Exploration
Location Plan.
Twelve (12) test boring explorations designated B1 through B12 were performed by Core Down Drilling of
Brewster, NY utilizing a CME 55 track mounted drill rig capable of advancing a 3.25-inch internal diameter
(I.D.) hollow stem auger. Test explorations were advanced to depths ranging from 1.5-feet to 32-feet
below existing site grades. Soil samples were collected at 5-foot intervals in test boring explorations or as
indicated on the exploration logs.
Explorations were monitored by a Chazen representative to advise the driller regarding location and
depth, to record activities, and to modify the subsurface exploration as necessary. During soil sample
collection, a 2-inch split spoon sampler was driven approximately 24-inches and the number of blows
required to drive the sampler every 6-inches was recorded in accordance with ASTM D 1586 to measure
the resistance of the soil to penetration of the sampler. Soil samples collected during the subsurface
explorations were visually classified in the field in accordance with the Unified Soil Classification System
(USCS) and ASTM D 2488. Logs detailing the explorations were prepared by Chazen to document
subsurface conditions and are included in Appendix A.
3.2

Subsurface Stratigraphy

Subsurface explorations indicate at least four (4) distinct strata are present within the depth of
explorations at the project site. The sequence of observed strata, working downward from existing grade
is generally Fill/Reworked On-site Material, Glaciolacustrine Deposits, Till, and Bedrock. Each stratum is
described in greater detail below using the percentage descriptions per ASTM D2488.
Fill/Reworked On-site Material: Underlying a thin layer of topsoil in borings B2, B5, and B6 a layer of
Fill/reworked on-site material approximately 5-feet to 14-feet thick was observed. The material was
typically classified as Gravelly Silt with Sand (ML), Sandy Silt with Gravel (ML), or Silty Sand w/ Gravel (SM)
and consisted of moist to saturated, dark grey to light brown, mostly to a little percentage of silt, mostly
to a little percentage of sand, some to a little percentage of gravel, and a few to no percentage of clay.
Glaciolacustrine Deposits: Underlying a few inches of asphalt (B10 & B11) or 12-inches of clay liner (B12)
a stratum of Glaciolacustrine Deposits was encountered to depths greater than 37-feet. During the
preliminary subsurface program, the three test explorations did not advance through this stratum. The
Glaciolacustrine Deposits were typically classified as moist to saturated, light brown to grey, mostly to a
trace percentage of silt, mostly to a trace percentage of sand, some to a trace percentage of gravel, and
a little to no percentage of clay.
Till: Underlying a thin layer of topsoil or fill/reworked on-site material in borings B1 thru B5, and B7 thru
B9 a layer of Till approximately 1.5-feet to 10.5-feet thick was observed. The Till was typically classified as
Silty Sand with Gravel (SM), Sandy Silt with Gravel (ML), Poorly Graded Sand with Gravel (SP), Silty Gravel
with Sand (GM), and consisted of moist to saturated, grey to light brown, mostly to a little percentage of
sand, with mostly to a little percentage of gravel, and mostly to a trace percentage of silt.
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Bedrock: Slightly Weathered bedrock was observed underlying the Till or Fill/reworked on-site material
at depths ranging from 1.5-feet (B1 and B8) and 18-feet (B2) below existing grade. Bedrock elevations
ranged from El. -7.5-feet (B2) and El. 13.5-feet (B8). According to our visual classification and a review of
the Geologic Map of New York, (Lower Hudson Sheet, 1995) bedrock at the project site is mapped as
Wappinger Group – Limestone.
In borings B10 and B11 layers containing some organic material was observed approximately 1 to 3-feet
thick. Logs detailing the organic material encountered are included in Appendix A.
3.3

Groundwater Conditions

Groundwater was observed within seven of the twelve (12) test boring explorations (B2, B5, B6, B9-B12)
at depths ranging from 3-feet (B6 and B9) to 14-feet (B2) below existing grade. Groundwater elevations
ranged from approximately El. -5-feet to approximately El. 10.5-feet. Groundwater will fluctuate with
season, precipitation, nearby construction activity, and other factors. Groundwater readings were taken
at the termination of the exploration and are typically considered unstabilized readings. Groundwater
levels recorded on the exploration logs are based on field observations and visual classifications of the soil
samples.
3.4

Site Seismic Characterizations

Using an accepted procedure to determine liquefaction potential at the project site, soils are judged as
not susceptible to liquefaction when examined under the following conditions: USGS published mean
peak ground acceleration (0.173 g), a maximum earthquake magnitude of 5.0, site recorded standard
blow count values, depth to groundwater, percentage of fine-grained material, and depth to bedrock.
The soils across the project site have been characterized for seismic conditions in accordance with
ASCE/SEI 7-10, “Minimum Design Loads for Buildings and Other Structures”, using the acceptable standard
penetration resistance method. Based on the subsurface conditions observed, and our analysis and
interpretation, Chazen recommends utilizing different Site Class designations for the planned structure.
Once grading plans have been advanced further, specific Site Class can be recommended.
Our preliminary recommendations would be to utilize a Site Class B for all structures where the adjacent
overburden material along the whole structure is less than 10-feet from the finished floor elevation. This
scenario is anticipated for most structures located to the east of the railroad tracks. To the west of the
railroad tracks, where deep, soft overburden materials were encountered, a Site Class E is recommended.
Although recorded blow counts (N-value) from the test boring explorations generated the project site to
be a Site Class E, a shear wave velocity test may be utilized at a later date to help re-evaluate the on-site
soils to produce a more accurate result, and possibly produce a Site Class D.
4.0

RECOMMENDATIONS

This section presents our geotechnical recommendations for preliminary foundation design and
construction of the proposed structures based on the subsurface investigation. Our recommendations are
in accordance with the related provisions of the 2017 Uniform Code of New York State which adopts the
2015 International Building Code (2015 IBC).
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At the time of this report and based on the preliminary site plans, we understand that some structures
will be located west of the existing railroad tracks within the former coal storage area with approximate
finished grade elevation of 19.5 feet. The planned structures include; a water treatment building, two
water storage tanks, a fuel oil storage tank, a utility gas yard, fire pump house and other ancillary
structures.
Additionally, we understand that the other structures will be located to the east of the existing railroad
tracks in the generally vicinity of the existing rock outcrop, in the area of the existing oil tank and raised
sewage treatment area. These planned structures include; a gas turbine, a steam turbine and their
associated structures, new transformers, heat recovery steam generator, a 2-story administration and
control room building, air cooled condensers, fan coolers and other ancillary structures.
4.1

Structures
4.1.1

Deep Foundation

Based on the observed subsurface conditions west of the railroad tracks (B10 thru B12), preliminary
location of the structures, Chazen recommends the use of deep foundation systems for buildings requiring
allowable bearing capacities greater than 1,500 psf. Heavy structures can be founded on a reinforced
concrete structural slab/pile cap supported by driven H-piles bearing on the underlying rock. Piles should
have appropriate points determined by the manufacturer to protect the pile when driven on/into the
bedrock.
Chazen recommends the use of driven H-piles, deriving most of their capacity from skin friction and
bearing on sound bedrock. It is recommended that driven piles are designed in accordance with the 2015
IBC Section 1810.3 and are sized, grouped and spaced under the pile cap to provide the required capacity.
In accordance with the BCNYS Section 1810.3.11, pile caps and connecting foundation elements shall be
reinforced concrete. We recommend a minimum concrete compressive strength of 5,000 psi.
Pile groups and foundation systems shall be spaced and/or braced so that they are stable in all directions.
Bracing shall be in accordance with the 2015 IBC Section 1810.2.2. Chazen recommends that piles are
spaced at least 3 times the pile diameter to maintain full resistance and avoid partial loss of individual pile
capacity when acting in a group. Pile elements should also have a minimum of 4-inch clearance from edge
of pile cap in accordance with the 2015 IBC Section 1810.3.11.
At the time of this report, Chazen was not informed of the lateral loads from the structure. Separate
battered piles may be required to resist the loading if significant lateral support is required. Chazen
recommends if battered piles are used, that the piles should be battered at 15-degree angles.
Table 1 summarizes the soil and bedrock properties for the design of the pile system.
Table 1 – Estimated Strata Properties for Design of Piles
Stratum
(in-situ)

Internal
Friction
Angle, 
(degrees)

Natural
Unit
Weight,
T (pcf)1

Cohesion
(c), (psf)

Ca,
Adhesion
(psf)3,4

Glaciolacustrine
Deposits

25

115

400

300
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Effective unit weights should be utilized for soil strata located below the groundwater elevation.
Estimate values based on the Shale observed at the project site.
For tension (uplift) capacity: the capacity should be 30% of the theoretical calculated compression value.
An increase of 33% may be applied to skin friction for short-term (wind or seismic) loading conditions.

The ultimate pile capacity (Qult) can be calculated from the sum of the tip resistance (Qp) and skin
resistance (Qf); where Qp=9Apc and Qf=Asfs. A factor of safety (FS) of three (3) should be used when
determining the allowable pile capacity. Lateral capacity of vertically driven piles should not be included
In design, due to the potential for drift of the piles as result of the loose soils.
Total settlements and differential settlements (non-uniform settlement) for statically loaded piles
founded on bedrock and designed using the recommended allowable bearing capacity are expected to be
less than 0.125 inches.
As part of the final subsurface investigation program, we recommend performing laboratory testing on
soil samples to identify if corrosion protection of the steel piles is required. Corrosion control measure fall
within either passive control (i.e. metal loss allowance, galvanization or epoxy coated piles) or active
control (i.e. sacrificial anodes).
4.1.2

Shallow/Deep Foundation

Based on the observed subsurface conditions east of the railroad tracks (B1 thru B9), preliminary location
of the structures, the bedrock surface undulates from the surface to 18-feet below existing grade. To
minimize the potential for differential settlement, we recommend bearing all foundations on similar
stratum. Chazen recommends shallow reinforced concrete foundations consisting of mat slabs or
continuous strip footings and frost walls extending to bedrock to support the planned structures. In areas
where bedrock is not encountered within 10-feet below existing grade (B2, B4, and B5) Chazen
recommends the use of grade beams supported by driven H-piles (refer to Section 4.1.1), deriving most
of their capacity from end bearing on the sound bedrock stratum. To minimize frost action on the grade
beam, we recommend extending the grade beam below the frost depth, which is set at 48-inches.
An allowable bearing capacity of 8 kips-per-square-foot (ksf) is recommended for the foundation system
when bearing directly on bedrock. In accordance with the 2015 IBC, foundations bearing directly on
bedrock are considered frost protected. As mentioned above, for lightly loaded structures on the west
side of the tracks, frost protected shallow foundations designed using an allowable bearing capacity of
1,500 psf may be utilized.
Total settlements and differential settlements (non-uniform settlement) for statically loaded footings
founded on bedrock and designed using the recommended allowable bearing capacity are expected to be
less than 0.125-inches. Total settlements for foundations bearing on soil using 1,500 psf are expected to
be 1.5-inches. A lower bearing capacity or over-excavation and use of light weight fills can be used to
minimize the total settlement.
General Foundation Considerations
The bottom of all exterior continuous footing foundations should be located a minimum of 4-feet below
the lowest adjacent ground surface exposed to freezing, or bear on bedrock. Additionally, the subgrade
must be protected from freezing during construction. Foundations not exposed to freezing temperatures
during construction (temporary condition) and located beneath continuously heated interior spaces
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should bear at least 18-inches below the top of the soil supported slab (final condition). Foundation
elements must be constructed in accordance with the 2015 IBC Sections 1807-1809.
For practical construction purposes, it is recommended that general grading activities occur across the
entire project site following stripping of topsoil/demolishing asphalt, removal of the bedrock pinnacle,
specifically within the entirety of the building footprint to approximate finished floor subgrade elevation
prior to excavation for foundation subgrades as outlined in Section 5.1 of this report.
Care should be taken not to disturb soils at the bearing surface or within the zone of influence of a
foundation. The “zone of influence” is defined as a line drawn outward and downward from the lower
edge of the footing at a 1 Horizontal: 1 Vertical (1H: 1V) slope. Exposed soil subgrades should be lightly
compacted (proof rolled) prior to placement of foundation elements using appropriate construction
equipment in large, accessible excavations and hand-guided compaction equipment in smaller
excavations where access is limited. All unsuitable soils (i.e. soil that is observed to pump or weave during
proof-rolling or soil containing material such as organics, cobbles/boulders, elongated or irregularly
shaped particles, frozen material, etc.) and disturbed soils should be over excavated up to 12-inches and
replaced with compacted material meeting the Granular Fill gradation identified in Section 4.5 of this
report. We recommend contacting Chazen if on-site conditions require removal of additional depth.
4.1.3

Slab-On-Grade

While preparing the slab subgrade, we recommend utilizing an allowable bearing capacity of 3 ksf for the
soil supported slabs and a modulus of soil reaction (k) of 200 pci when shallow foundations are within 10
feet of the underlying bedrock. An allowable bearing capacity of 1.5 ksf and a k = 150 pci is recommended
for all other slabs. At least 4-inches of well graded gravel or crushed stone (Stone Fill) should be placed
over the prepared subgrade for the slab to bear on.
In accordance with 2015 IBC Section 1907 and to account for ACI allowable construction tolerances, the
minimum slab on grade thickness should be 4-inches. Additionally, the design and construction of the slab
should take into account potential differential shrinkage between the top and bottom surfaces of the slab
that could result in curling. A coefficient of friction of 0.40 should be used for concrete cast directly against
proof rolled compacted Stone Fill.
4.2

Pavement Recommendations

We recommend use of a flexible pavement system incorporating an asphalt surface, binder, and subbase
course for paved areas founded on in-situ material after removal of all loose, disturbed or unsuitable soils.
In the table below, we have provided a preliminary pavement section based on a design life of 15 years
and utilizing the frost susceptible subgrade material (ML) with a California Bearing Ratio (CBR) vale of 10.
Chazen was not given traffic loads and therefore made a conservative assumption. If the project moves
forward, Chazen will produce a more refined pavement section when provided anticipated traffic loads.
Based on these traffic trip assumptions, and using reduced subgrade strength due to frost conditions, we
recommend the following pavement section:
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Standard Duty Section
Pavement Course

Min Thickness
(inches)

NYSDOT Specification

Top
Binder
Sub-base

1.5
2.5
14

12.5 F3 Top, HMA, 80 Series
19 F9 Binder, HMA, 80 Series
Type 2 Stone, or approved equal

In addition, under each pavement section, we recommend use of a non-woven, geotextile fabric such as
Mirafi 500X, located between the prepared subgrade and subbase course. The properly prepared
pavement subgrade should be sloped towards the pavement edges to prevent water from ponding below
the pavement.
4.3

Utilities

In general, utility trenches and established trench invert elevations should be located outside the “zone
of influence” of foundation elements. Trench excavation widths should extend a minimum of 12-inches
beyond the outer edges of the utility elements to be installed. Exposed subgrades should be lightly
compacted (proof rolled) and filled with placed and compacted Pipe Bedding Fill extending 6-inches
(minimum) below and above each utility.
When utilities are located in trenches below slabs and/or pavements, trenches should be backfilled with
a granular fill above the pipe bedding up to the exposed subgrade. In landscaped areas, utility trenches
above this point may be backfilled with compacted Common Fill. Installation of visible markers at the
surface and an underground trace line are recommended along the utility line to facilitate location of the
utility in the future.
4.4

Fill Materials

Fill materials shall be free of unsuitable material, such as organics, construction debris, cobbles/boulders,
frozen material, shale etc. Fill areas shall be cleared of vegetation, roots, and other organic materials, prior
to placement of fill. Stockpiled soils may require installation of run-off protection between drainage
channels and the stockpile.
Compaction should consist of at least 4 systematic passes using a vibratory roller. In confined areas, hand
guided vibratory equipment shall be used to compact the soil to the specified criteria. If soil weaving or
other disturbance is noticed during compaction, vibratory compaction should be discontinued. Heavy
compaction equipment shall not be used within 3-feet of foundation walls. Compaction shall meet the
requirements stated below or as approved by a qualified engineer.
4.4.1

Stone Fill

Stone Fill with not more than 10 percent material passing the number 4 sieve, such as a well graded ¾inch crushed stone, is recommended for prepared subgrades. Stone Fill should be placed in loose lifts not
to exceed 12-inches in thickness for heavy compaction equipment and 8-inches for lighter compaction
equipment.

Project Number: 31989.00

The Chazen Companies
September 24, 2019

Preliminary Geotechnical Interpretive Report
Danskammer Energy – Combined Cycle Plant Facility, Newburgh, NY

Page 8

Drainage medium Stone Fill must be uniformly graded. A non-woven, geotextile meeting AASHTO M288
Survivability Class 3, such as a Mirafi 140N or equivalent, should be placed between the Stone Fill and
adjacent soils to prevent the migration of fines into the stone void space.
4.4.2

Pipe Bedding Fill

Pipe Bedding Fill (e.g. pipe zone bedding and backfill) should be provided and compacted as
recommended by the pipe manufacturer for backfill around utilities. If the manufacturer does not provide
recommendations for pipe bedding material, a clean, granular, bedding fill meeting the following
suggested gradation should be placed in lifts not exceeding 8-inches loose measured and compacted to
95% of maximum dry density as defined by ASTM D 1557:
Sieve Size
¾ inch
No. 40
No. 200
4.4.3

Percent Passing by Weight
100
0-70
0-10

Granular Fill

Granular Fill should consist of inorganic, granular soils, free of debris, shale and other deleterious material
that meet the following gradation:
Sieve Size
3 inch
¼ inch
No. 40
No. 200

Percent Passing by Weight
100
30 to 100
0-50
0-10

Granular Fill should be placed in lifts not exceeding 12-inches loose measured and be compacted to 95%
of the maximum dry density as determined by ASTM D 1557. Granular Fill shall be utilized within 2-feet of
the bottom of the ground floor slab and within the zone of influence of footings.
4.4.4

Common Fill

Common Fill should consist of inorganic, sand based, granular soils, free of debris, and other deleterious
material that meet the following gradation:
Sieve Size
4 inch
No. 40
No. 200

Percent Passing by Weight
100
0-70
0-15

Common Fill used for site grading and landscaping should be placed in lifts not exceeding 12-inches loose
measure and be compacted to 90% of the maximum dry density as determined by ASTM D 1557. All fill
should be placed to promote positive drainage away from structures.
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On-Site Soils

Based on Chazen’s visual classification of the on-site soils that are anticipated to be excavated, the
Gravelly Silt with Sand (ML) does not meet the Granular Fill gradation above due to the percentage of
fine-grained material exceeding 10%. The Silty Sand with Gravel (SM) and Silty Gravel with Sand (GM)
material may be reused as granular fill if screened to remove any 4-inch or greater particles, and any
deleterious materials and debris placed in lifts not exceeding 10-inches loose measured.
5.0

OTHER CONSIDERATIONS

This section presents our preliminary construction considerations to address excavation and groundwater
conditions.
5.1

Site Preparation

After completion of clearing, grubbing, rock removal and regarding activities at the project site, the area
should be restored to an acceptable baseline condition. We recommend proof rolling lightly disturbed
natural soils left in-place after excavation activities are complete. However, if during foundation
preparation, subgrade materials are determined to be unsatisfactory (i.e. pumping, weaving, frozen,
becoming saturated, organics or cobbles/boulders present) by the Special Inspector, the area should be
over excavated by up to 12-inches and backfilled with placed and compacted Granular Fill to achieve a
proper bearing area as previously indicated.
5.2

Excavation

We anticipate that excavations for subgrade preparation can be accomplished using conventional
earthwork equipment and techniques (i.e. backhoes, scrapers, excavators, or dozers) based on the
physical characteristics, relative density of the stratum observed and the anticipated excavation limits.
At the time of this report, based on our understanding of the planned grading, the bedrock pinnacle will
be leveled to match existing grades. To create a level area, approximately 66,000± cubic yards of bedrock
will need to be excavated. Based on the depth of bedrock to be removed (50-feet), type of bedrock
(Limestone) and evidence of historic removal processes (drill holes), removal activities may not be
achievable and/or economical by ripping and hoe ramming alone. Alternative methods, such as pre drilling
and blasting may be required. Care will be required when excavating or blasting due to the proximity of
existing utilities and structures, and their susceptibility to vibrations. Vibration monitoring is
recommended when blasting or rock excavation is performed. We recommend at a minimum the peak
particle velocity not exceed 2 inches per second and that a minimum of two seismic monitors are utilized
at the nearest structures. Based on the proximity to major gas utilities lower velocity may be required by
the utility companies. When blasting is performed, Chazen recommends that a blasting plan be prepared
by a qualified professional employed by the contractor and submitted for review and approval by the
Geotechnical Engineer. During blasting operations, we recommend a qualified inspector be onsite to
witness all blasting operations. We further recommend pre and post blast inspections are performed at
all structures and utilities within 2,000 feet of the project site.
Temporary cut slope excavations should not be left open or unbraced for extended periods of time.
Temporary cuts should be sloped as required for stability in accordance with OSHA regulations and
protected from erosion. OSHA requires each type of material be benched at the following slope for
temporary excavations:
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Based on the subsurface explorations, overburden soil material is to be considered OSHA Type “C, and
OSHA Type “A” for bedrock. However, this should be verified for each excavation by an OSHA competent
person.
5.3

Piles

Provided below are Chazen’s considerations and recommendations for the construction of the pile
foundation system.
1. The contractor may require a sizable area to place equipment, tools and steel reinforcing as well
as an area to stockpile excavated soils.
2. Construction phase observation of pile installation is recommended to confirm assumptions
made during the design and prepare a log of each pile. Typically, pile dimensions, plumbness,
driving force, and driving depth is monitored and recorded during pile installation.
3. Load testing of selected piles is recommended to confirm the pile capacities.
4. Concrete shall be placed in accordance with 2015 BCNYS and applicable ACI codes.
5. As discussed in Section 5.5 of this report, in accordance with the 2015 IBC Section 1705 the
Owner shall employ a Special Inspector to provide special inspections.
5.4

Control of Water

Based on the proposed bottom of footing elevations and observed groundwater level, groundwater
seepage into open excavations is anticipated on the east side of the railroad tracks. Dewatering measures
(e.g., sumps, barriers) should be readily available during construction to remove surface water and
precipitation as necessary in open excavations. It is recommended that surface water is controlled during
foundation construction and earthwork operations by using temporary swales, ditches or other means
necessary to prevent runoff into open excavations and to maintain a dry excavation for foundation
construction.
Upon completion of rough grading activities, the final grade should be set to promote positive drainage
away from existing structures.
5.5

Earthwork Special Inspections

In accordance with the 2015 IBC section 1705.6, the owner shall employee a Special Inspector to provide
special inspections and verification of compaction criteria. During trench backfilling placement, the Special
Inspector shall determine that proper materials and procedures are used in accordance with the
provisions of this geotechnical interpretive report.
6.0

CLOSURE

This preliminary geotechnical interpretive report and the recommendations contained herein, have been
prepared for exclusive use by Dankammer Energy and their representatives for specific application to the
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design and construction of the planned structures Danskammer Energy Facility located at 994 River Road,
in the City of Newburgh, Orange County, New York.
This preliminary report was prepared in accordance with generally accepted soil and foundation
engineering practices. No other warranty, expressed or implied, is made. The analyses, designs and
recommendations presented in this report are based in part upon the data obtained from subsurface
explorations available at the time of this investigation. The nature and extent of variations between these
explorations may not become evident until construction. Chazen recommends that a full subsurface
investigation is performed once design plans have been further developed to establish finished floor or
equipment pad elevations so structure specific foundation recommendations may be provided.
Prepared by,

Reviewed by;

Dean Anderson Jr.
Assistant Geotechnical Project Engineer

Matthew A. Korn, P.E.
Principal
Manager Geotechnical Engineering Services

Project Number: 31989.00

The Chazen Companies
September 24, 2019
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Appendix A:
Exploration Logs

INTERPRETATION OF SUBSURFACE LOGS
The Exploration Logs present observations and the results of tests performed in the field by
the Driller, Technician, Geologists, and Geotechnical Engineers as noted. Soil/Rock
classifications are made visually and modified accordingly based on laboratory results. The
classification of soils or soil like material is subject to limitations imposed by the size of the
sampler, the size of the sample and it’s degree of disturbance and moisture.
The following defines some of the terms utilized in the preparation of the Subsurface Logs.
SOIL CLASSIFICATIONS
Soil classifications are visual descriptions on the basis of the Unified Soil Classification
ASTM D-2488. The soil density or consistency is based on the penetration resistance
determined by ASTM D 1586. Soil Moisture of the recovered materials is described as DRY,
MOIST, WET or SATURATED.
SIZE DESCRIPTION
Soil Type
Particle Size
Boulder
>12”
Cobble
3”- 12”
Gravel-Coarse
3” – ¾”
Gravel-Fine
¾” - #4
Sand-Coarse
#4 - #10
Sand-Medium
#10 - #40
Sand-Fine
#40 - #200
Silt/NonPlastic
< #200
Clay/Plastic
< #200

Structure
Layer
Seam
Parting
Varved

RELATIVE DENSITY/CONSISTENCY (BASIS ASTM D1586)
Granular Soil
Cohesive Soil
Density
Blows/FT Consistency
Blows/FT
Very Loose
<4
Very Soft
<2
Loose
5 – 10
Soft
2-5
Medium Dense
11 – 30
Medium Stiff
6 – 10
Dense
31- 50
Stiff
10 – 20
Very Dense
50+
Very Stiff
20 – 30
Hard
>30

SOIL STRUCTURE
Description
6” Thick or Greater
6” Thick or Less
Less than ¼” thick
Uniform horizontal
partings or seams

RELATIVE PROPORTION OF SOIL TYPES
Description
% of Sample by
Weight
Mostly
50 – 100
Some
30 – 45
Little
15 – 25
Few
5 – 10
Trace
Less than 5

Additional Notes:
1. Utilized c: coarse, m: medium, and f: fine when describing the size of sand or gravel.
2. WOH – weight of hammer.
3. WOR – weight of rods.
4. bgs – below ground surface
5. NA – Not Available
6. ▼ – Phreatic Surface, if observed
Refusal:
1. Split-spoon refusal is considered 50 blows over six inches.
2. Auger and Casing refusal occurs if the driller is unable to advance the boring.
3. Roller bit refusal occurs if the bit is worn and needs to be replaced or the bedrock is a
dense very hard material.

TEST BORING LOG
547 River Street
PROJECT:
Troy, New York 12180
LOCATION:
Phn: (518) 273-0055
CLIENT:
Fax: (518) 273-8391
PROJECT NO.:

Group Symbol

Groundwater

Recovery(in)

Core Down Drilling
CME 55 Track Drill Rig
Andrew Bellucci
Dean Anderson
SPT Blows

Sample No.

Elevation (Ft)

Depth (Ft)

Contractor:
Drill Rig:
Driller:
Inspector:

Start Date:
Finish Date:
El. Datum:
G.S. Elevation:
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Danskammer Energy
994 River Road, Newburgh, New York
Danskammer Energy LLC
31989.00
12-Sep-2019
12-Sep-2019
NAVD-88
14

Northing:
Easting:
Latitude:
Longitude:

Total Depth:
See Figure
-

Stratum Descriptions:

ML Sandy Silt w/ Gravel (ML): Mostly Silt, some Sand, little Gravel, dark grey,
moist (Till)
1

13

2

12

3

11

4

10

5

9

6

8

7

7

8

6

9

5

10

4

11

3

12

2

13

1

14

0

15

-1

16

-2

17

-3

18

-4

19

-5

20

-6

B1

Test Boring No.:

Test Boring Terminated at 1.5-feet

METHODS: HA- Hollow Stem Auger, RWH- Rotary Wash, SSA- Solid Stem Auger, DC-Diamond Core, DP-Direct Push
SAMPLE TYPES: SS-Split Spoon, RC-Bedrock Core, GS-Geoprobe Sleeve, ST-Shelby Tube
STANDARD 1. Samples classified in accordance with ASTM D-2488 unless otherwise noted.
NOTES:
2. Test Boring Log Page 1: 0 - 20 feet. Each subsequent page: Additional 25 feet.
3. Refer to the "Interpretation of Subsurface Logs" for additional symbology and abbreviation definitions.
ADDITIONAL
NOTES:

Borehole Dia.:
Water Depth:
Bedrock Depth:
Sample Hammer:

ft.
1.5
3.5
in.
n/a
ft.
1.5
ft.
Automatic

Field Notes, Comments:
3" Topsoil

Auger Refusal

DRILLING INFORMATION
Method: HA
0 to
1.5
Method:
Sample Core
Type
SS
Int Diam.
3.25
Weight
140 lb
Fall
30"

TEST BORING LOG
547 River Street
PROJECT:
Troy, New York 12180
LOCATION:
Phn: (518) 273-0055
CLIENT:
Fax: (518) 273-8391
PROJECT NO.:

1

9.5

2

8.5

3

7.5

4

6.5

5

5.5

6

4.5

7

3.5

8

2.5

9

1.5

10

0.5

11

-0.5

12

-1.5

13

-2.5

14

-3.5

15

-4.5

-5.5

17

-6.5

18

-7.5

Group Symbol

Groundwater

Recovery(in)

Start Date:
Finish Date:
El. Datum:
G.S. Elevation:

Danskammer Energy
994 River Road, Newburgh, New York
Danskammer Energy LLC
31989.00
12-Sep-2019
12-Sep-2019
NAVD-88
10.5

Northing:
Easting:
Latitude:
Longitude:

Total Depth:
See Figure
-

Stratum Descriptions:

SS-1

1
2
3
3

12

SS-2

2
3
4
3

12

ML Sandy Silt w/ Gravel (ML): Mostly Silt, some Sand, little Gravel, trace brick
fragments, greenish grey, moist

SS-3

1
3
6
8

6

SM Silty Sand w/ Gravel (SM): Mostly Sand, some Gravel, little Silt, trace wood,
light brown/tan, wet

-8.5

20

-9.5

ft.
18
3.5
in.
14
ft.
18
ft.
Automatic

Field Notes, Comments:
2" Topsoil

16

Approximate Strata Change

SM Silty Sand w/ Gravel (SM): Mostly Sand, some Gravel, trace Silt, light
brown/tan, saturated (Till)

Boring Terminated at 18-feet on bedrock
19

Borehole Dia.:
Water Depth:
Bedrock Depth:
Sample Hammer:

cobble in tip

▼

17
15
22
23

B2

Test Boring No.:

ML Sandy Silt w/ Gravel (ML): Mostly Silt, some Sand, little Gravel, few Clay,
trace brick fragments, trace wood, trace organics, dark grey, moist (Fill)

SS-4
16

Core Down Drilling
CME 55 Track Drill Rig
Andrew Bellucci
Dean Anderson
SPT Blows

Sample No.

Elevation (Ft)

Depth (Ft)

Contractor:
Drill Rig:
Driller:
Inspector:
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METHODS: HA- Hollow Stem Auger, RWH- Rotary Wash, SSA- Solid Stem Auger, DC-Diamond Core, DP-Direct Push
SAMPLE TYPES: SS-Split Spoon, RC-Bedrock Core, GS-Geoprobe Sleeve, ST-Shelby Tube
STANDARD 1. Samples classified in accordance with ASTM D-2488 unless otherwise noted.
NOTES:
2. Test Boring Log Page 1: 0 - 20 feet. Each subsequent page: Additional 25 feet.
3. Refer to the "Interpretation of Subsurface Logs" for additional symbology and abbreviation definitions.
ADDITIONAL
NOTES:

Auger Refusal

DRILLING INFORMATION
Method: HA
0 to
18.0
Method:
Sample Core
Type
SS
Int Diam.
3.25
Weight
140 lb
Fall
30"

TEST BORING LOG
547 River Street
PROJECT:
Troy, New York 12180
LOCATION:
Phn: (518) 273-0055
CLIENT:
Fax: (518) 273-8391
PROJECT NO.:

SS-1
1

11

2

10

1
2
3
3

12

Group Symbol

Groundwater

Recovery(in)

Core Down Drilling
CME 55 Track Drill Rig
Andrew Bellucci
Dean Anderson
SPT Blows

Sample No.

Elevation (Ft)

Depth (Ft)

Contractor:
Drill Rig:
Driller:
Inspector:

Start Date:
Finish Date:
El. Datum:
G.S. Elevation:
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Danskammer Energy
994 River Road, Newburgh, New York
Danskammer Energy LLC
31989.00
12-Sep-2019
12-Sep-2019
NAVD-88
12

Northing:
Easting:
Latitude:
Longitude:

Total Depth:
See Figure
-

Stratum Descriptions:

SM Silty Sand w/ Gravel (SM): Mostly Sand, some Silt, little Gravel, light brown,
moist-dry (Till)

Test Boring Terminated at 2-feet on bedrock
3

9

4

8

5

7

6

6

7

5

8

4

9

3

10

2

11

1

12

0

13

-1

14

-2

15

-3

16

-4

17

-5

18

-6

19

-7

20

-8

B3

Test Boring No.:

METHODS: HA- Hollow Stem Auger, RWH- Rotary Wash, SSA- Solid Stem Auger, DC-Diamond Core, DP-Direct Push
SAMPLE TYPES: SS-Split Spoon, RC-Bedrock Core, GS-Geoprobe Sleeve, ST-Shelby Tube
STANDARD 1. Samples classified in accordance with ASTM D-2488 unless otherwise noted.
NOTES:
2. Test Boring Log Page 1: 0 - 20 feet. Each subsequent page: Additional 25 feet.
3. Refer to the "Interpretation of Subsurface Logs" for additional symbology and abbreviation definitions.
ADDITIONAL
NOTES:

Borehole Dia.:
Water Depth:
Bedrock Depth:
Sample Hammer:

ft.
2
3.5
in.
n/a
ft.
2
ft.
Automatic

Field Notes, Comments:
2" Topsoil

Auger Refusal

DRILLING INFORMATION
Method: HA
0 to
2.0
Method:
Sample Core
Type
SS
3.25
Int Diam.
140 lb
Weight
Fall
30"

TEST BORING LOG
547 River Street
PROJECT:
Troy, New York 12180
LOCATION:
Phn: (518) 273-0055
CLIENT:
Fax: (518) 273-8391
PROJECT NO.:

1

8

2

7

3

6

4

5

5

4

6

3

7

2

8

1

9

0

10

-1

11

-2

12

-3

13

-4

14

-5

15

-6

16

-7

17

-8

18

-9

19

-10

20

-11

Group Symbol

Groundwater

Recovery(in)

Core Down Drilling
CME 55 Track Drill Rig
Andrew Bellucci
Dean Anderson
SPT Blows

Sample No.

Elevation (Ft)

Depth (Ft)

Contractor:
Drill Rig:
Driller:
Inspector:

Start Date:
Finish Date:
El. Datum:
G.S. Elevation:
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Danskammer Energy
994 River Road, Newburgh, New York
Danskammer Energy LLC
31989.00
12-Sep-2019
12-Sep-2019
NAVD-88
9

Northing:
Easting:
Latitude:
Longitude:

B4

Test Boring No.:
Total Depth:
See Figure
-

Stratum Descriptions:

SS-1

2
3
3
3

10

SM Silty Sand w/ Gravel (SM): Mostly Sand, some Silt, little Gravel, light brown,
moist

SS-2

12
16
15
20

12

SM Silty Sand w/ Gravel (SM): Mostly Sand, some Gravel, little Silt, brown, moist

SS-3

50

Borehole Dia.:
Water Depth:
Bedrock Depth:
Sample Hammer:

ft.
10.5
3.5
in.
n/a
ft.
10.5
ft.
Automatic

Field Notes, Comments:
3" Topsoil

SM Silty Sand w/ Gravel (SM): Mostly Sand, some Gravel, little Silt, brown, moist
Test Boring Terminated at 10.5-feet on bedrock

METHODS: HA- Hollow Stem Auger, RWH- Rotary Wash, SSA- Solid Stem Auger, DC-Diamond Core, DP-Direct Push
SAMPLE TYPES: SS-Split Spoon, RC-Bedrock Core, GS-Geoprobe Sleeve, ST-Shelby Tube
STANDARD 1. Samples classified in accordance with ASTM D-2488 unless otherwise noted.
NOTES:
2. Test Boring Log Page 1: 0 - 20 feet. Each subsequent page: Additional 25 feet.
3. Refer to the "Interpretation of Subsurface Logs" for additional symbology and abbreviation definitions.
ADDITIONAL
NOTES:

Split Spoon/Auger Refusal

DRILLING INFORMATION
Method: HA
0 to
10.5
Method:
Sample Core
Type
SS
Int Diam.
3.25
Weight
140 lb
Fall
30"

TEST BORING LOG
547 River Street
PROJECT:
Troy, New York 12180
LOCATION:
Phn: (518) 273-0055
CLIENT:
Fax: (518) 273-8391
PROJECT NO.:

1
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4

4

3
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-4

12
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-10

18
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19

-12
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-13

Group Symbol

Groundwater

Recovery(in)

12-Sep-2019
12-Sep-2019
NAVD-88
7

Northing:
Easting:
Latitude:
Longitude:

B5

Test Boring No.:
Total Depth:
See Figure
-

Stratum Descriptions:

SS-1

2
4
4
5

12

SS-2

12
16
15
20

12

ML 2" little organics, moist
SP Poorly Graded Sand w/ Gravel (SM): Mostly Sand, some Gravel, trace Silt,
brown, wet (Till)

Borehole Dia.:
Water Depth:
Bedrock Depth:
Sample Hammer:

ft.
17.5
3.5
in.
12
ft.
17.5
ft.
Automatic

Field Notes, Comments:
3" Topsoil

Approximate Strata Change

cobbles when augering

SS-4
16

Start Date:
Finish Date:
El. Datum:
G.S. Elevation:

Danskammer Energy
994 River Road, Newburgh, New York
Danskammer Energy LLC
31989.00

SM Silty Sand w/ Gravel (SM): Mostly Sand, little Silt, little Gravel, light brown,
moist (Fill)

SS-3
11

Core Down Drilling
CME 55 Track Drill Rig
Andrew Bellucci
Dean Anderson
SPT Blows

Sample No.

Elevation (Ft)

Depth (Ft)

Contractor:
Drill Rig:
Driller:
Inspector:
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2
3
2
3

8
16
15
48

SM Silty Sand w/ Gravel (SM): Mostly Sand, some Gravel, little Silt, brown, wet

6

▼

SM Silty Sand w/ Gravel (SM): Mostly Sand, some Gravel, trace Silt, light brown,
saturated

Test Boring Terminated at 17.5-feet on bedrock

METHODS: HA- Hollow Stem Auger, RWH- Rotary Wash, SSA- Solid Stem Auger, DC-Diamond Core, DP-Direct Push
SAMPLE TYPES: SS-Split Spoon, RC-Bedrock Core, GS-Geoprobe Sleeve, ST-Shelby Tube
STANDARD 1. Samples classified in accordance with ASTM D-2488 unless otherwise noted.
NOTES:
2. Test Boring Log Page 1: 0 - 20 feet. Each subsequent page: Additional 25 feet.
3. Refer to the "Interpretation of Subsurface Logs" for additional symbology and abbreviation definitions.
ADDITIONAL
NOTES:

Auger Refusal

DRILLING INFORMATION
Method: HA
0 to
17.5
Method:
Sample Core
Type
SS
Int Diam.
3.25
Weight
140 lb
Fall
30"

TEST BORING LOG
547 River Street
PROJECT:
Troy, New York 12180
LOCATION:
Phn: (518) 273-0055
CLIENT:
Fax: (518) 273-8391
PROJECT NO.:

SS-1
1

6

2

5

3
6
7
7

Group Symbol

Groundwater

Recovery(in)

Core Down Drilling
CME 55 Track Drill Rig
Andrew Bellucci
Dean Anderson
SPT Blows

Sample No.

Elevation (Ft)

Depth (Ft)

Contractor:
Drill Rig:
Driller:
Inspector:

Start Date:
Finish Date:
El. Datum:
G.S. Elevation:
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Danskammer Energy
994 River Road, Newburgh, New York
Danskammer Energy LLC
31989.00
12-Sep-2019
12-Sep-2019
NAVD-88
7

Northing:
Easting:
Latitude:
Longitude:

B6

Test Boring No.:
Total Depth:
See Figure
-

Stratum Descriptions:

Borehole Dia.:
Water Depth:
Bedrock Depth:
Sample Hammer:

ft.
5
3.5
in.
3
ft.
5
ft.
Automatic

Field Notes, Comments:

6" 3/4" Gravel
ML Gravelly Silt w/ Sand (ML): Mostly Silt, little Gravel, little Sand, few Clay,
trace debris, dark grey, moist (Fill)

8

hard augering
3

4

4

3

▼

ML Gravelly Silt w/ Sand (ML): Mostly Silt, little Gravel, little Sand, few Clay,
trace debris, dark grey, moist
5

based on cuttings

2

SS-2 50/0
6

1

7

0

8

-1

9
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10
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15
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17

-10

18
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19

-12

20

-13

0

Test Boring Terminated at 5-feet on bedrock

METHODS: HA- Hollow Stem Auger, RWH- Rotary Wash, SSA- Solid Stem Auger, DC-Diamond Core, DP-Direct Push
SAMPLE TYPES: SS-Split Spoon, RC-Bedrock Core, GS-Geoprobe Sleeve, ST-Shelby Tube
STANDARD 1. Samples classified in accordance with ASTM D-2488 unless otherwise noted.
NOTES:
2. Test Boring Log Page 1: 0 - 20 feet. Each subsequent page: Additional 25 feet.
3. Refer to the "Interpretation of Subsurface Logs" for additional symbology and abbreviation definitions.
ADDITIONAL
NOTES:

Auger/Split Spoon Refusal

DRILLING INFORMATION
Method: HA
0 to
5.0
Method:
Sample Core
Type
SS
Int Diam.
3.25
Weight
140 lb
Fall
30"

TEST BORING LOG
547 River Street
PROJECT:
Troy, New York 12180
LOCATION:
Phn: (518) 273-0055
CLIENT:
Fax: (518) 273-8391
PROJECT NO.:

SS-1
1

13

2

12

3

11

3
4
6
5

10

Group Symbol

Groundwater

Recovery(in)

Core Down Drilling
CME 55 Track Drill Rig
Andrew Bellucci
Dean Anderson
SPT Blows

Sample No.

Elevation (Ft)

Depth (Ft)

Contractor:
Drill Rig:
Driller:
Inspector:

Start Date:
Finish Date:
El. Datum:
G.S. Elevation:
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Danskammer Energy
994 River Road, Newburgh, New York
Danskammer Energy LLC
31989.00
13-Sep-2019
13-Sep-2019
NAVD-88
14

Northing:
Easting:
Latitude:
Longitude:

Total Depth:
See Figure
-

Stratum Descriptions:

GM Silty Gravel w/ Sand (GM): Mostly Gravel, little Sand, little Silt, dark grey,
moist

Test Boring Terminated at 3-feet on bedrock
4

B7

Test Boring No.:

Borehole Dia.:
Water Depth:
Bedrock Depth:
Sample Hammer:

ft.
3
3.5
in.
n/a
ft.
3
ft.
Automatic

Field Notes, Comments:
3" Topsoil

Auger Refusal

10

Moved 2ft West, same result.
5

9

6

8

7

7

8

6

9

5

10

4

11

3

12

2

13

1

14

0

15

-1

16

-2

17

-3

18

-4

19

-5

20

-6

METHODS: HA- Hollow Stem Auger, RWH- Rotary Wash, SSA- Solid Stem Auger, DC-Diamond Core, DP-Direct Push
SAMPLE TYPES: SS-Split Spoon, RC-Bedrock Core, GS-Geoprobe Sleeve, ST-Shelby Tube
STANDARD 1. Samples classified in accordance with ASTM D-2488 unless otherwise noted.
NOTES:
2. Test Boring Log Page 1: 0 - 20 feet. Each subsequent page: Additional 25 feet.
3. Refer to the "Interpretation of Subsurface Logs" for additional symbology and abbreviation definitions.
ADDITIONAL
NOTES:

Frequent cobble/boulders from
blasting adjacent rock.

DRILLING INFORMATION
Method: HA
0 to
3.0
Method:
Sample Core
Type
SS
3.25
Int Diam.
140 lb
Weight
Fall
30"

TEST BORING LOG
547 River Street
PROJECT:
Troy, New York 12180
LOCATION:
Phn: (518) 273-0055
CLIENT:
Fax: (518) 273-8391
PROJECT NO.:

3

12

4

11

5

10

6

9

7

8

8

7

9

6

10

5

11

4

12

3

13

2

14

1

15

0

16

-1

17

-2

18

-3

19

-4

20

-5

Start Date:
Finish Date:
El. Datum:
G.S. Elevation:

Danskammer Energy
994 River Road, Newburgh, New York
Danskammer Energy LLC
31989.00
13-Sep-2019
13-Sep-2019
NAVD-88
15

Northing:
Easting:
Latitude:
Longitude:

B8

Test Boring No.:
Total Depth:
See Figure
-

Group Symbol

13

Groundwater

2

Recovery(in)

14

Core Down Drilling
CME 55 Track Drill Rig
Andrew Bellucci
Dean Anderson
SPT Blows

Elevation (Ft)

1

Sample No.

Depth (Ft)

Contractor:
Drill Rig:
Driller:
Inspector:
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Stratum Descriptions:
GM Silty Gravel w/ Sand (GM): Mostly Gravel, little Sand, little Silt, dark grey,
moist
Test Boring Terminated at 1.5-feet

METHODS: HA- Hollow Stem Auger, RWH- Rotary Wash, SSA- Solid Stem Auger, DC-Diamond Core, DP-Direct Push
SAMPLE TYPES: SS-Split Spoon, RC-Bedrock Core, GS-Geoprobe Sleeve, ST-Shelby Tube
STANDARD 1. Samples classified in accordance with ASTM D-2488 unless otherwise noted.
NOTES:
2. Test Boring Log Page 1: 0 - 20 feet. Each subsequent page: Additional 25 feet.
3. Refer to the "Interpretation of Subsurface Logs" for additional symbology and abbreviation definitions.
ADDITIONAL
NOTES:

Borehole Dia.:
Water Depth:
Bedrock Depth:
Sample Hammer:

ft.
1.5
3.5
in.
n/a
ft.
1.5
ft.
Automatic

Field Notes, Comments:
2" Topsoil

Auger Refusal
Moved 2ft North, same result.
Frequent cobble/boulders from
blasting adjacent rock.

DRILLING INFORMATION
Method: HA
0 to
1.5
Method:
Sample Core
Type
SS
3.25
Int Diam.
140 lb
Weight
Fall
30"

TEST BORING LOG
547 River Street
PROJECT:
Troy, New York 12180
LOCATION:
Phn: (518) 273-0055
CLIENT:
Fax: (518) 273-8391
PROJECT NO.:

SS-1
1

9

2

8

3

7

4

6

5

5

4

7

3

8

2

9

1

10

0

11

-1

12

-2

13

-3

14

-4

15

-5

16

-6

17

-7

18

-8

19

-9

20

-10

2
3
5
6

Group Symbol

Groundwater

Recovery(in)

Start Date:
Finish Date:
El. Datum:
G.S. Elevation:

Danskammer Energy
994 River Road, Newburgh, New York
Danskammer Energy LLC
31989.00
13-Sep-2019
13-Sep-2019
NAVD-88
10

Northing:
Easting:
Latitude:
Longitude:

B9

Test Boring No.:
Total Depth:
See Figure
-

Stratum Descriptions:

Borehole Dia.:
Water Depth:
Bedrock Depth:
Sample Hammer:

ft.
10.5
3.5
in.
3
ft.
10.5
ft.
Automatic

Field Notes, Comments:

4" 3/4" Gravel
GM Silty Gravel w/ Sand (GM): Mostly Gravel, little Silt, little Sand, dark grey,
moist

10

▼

SS-2
6

Core Down Drilling
CME 55 Track Drill Rig
Andrew Bellucci
Dean Anderson
SPT Blows

Sample No.

Elevation (Ft)

Depth (Ft)

Contractor:
Drill Rig:
Driller:
Inspector:
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6
8
16
20

12

SM Silty Sand w/ Gravel (SM): Mostly Sand, some Gravel, little Silt, light brown,
saturated

SM Silty Sand w/ Gravel (SM): Mostly Sand, some Gravel, little Silt, light brown,
saturated
SS-3 50/0

0

Test Boring Terminated at 9.5-feet on bedrock

METHODS: HA- Hollow Stem Auger, RWH- Rotary Wash, SSA- Solid Stem Auger, DC-Diamond Core, DP-Direct Push
SAMPLE TYPES: SS-Split Spoon, RC-Bedrock Core, GS-Geoprobe Sleeve, ST-Shelby Tube
STANDARD 1. Samples classified in accordance with ASTM D-2488 unless otherwise noted.
2. Test Boring Log Page 1: 0 - 20 feet. Each subsequent page: Additional 25 feet.
NOTES:
3. Refer to the "Interpretation of Subsurface Logs" for additional symbology and abbreviation definitions.
ADDITIONAL
NOTES:

based on cuttings
Auger/Split Spoon Refusal

DRILLING INFORMATION
Method: HA
0 to
9.5
Method:
Sample Core
SS
Type
3.25
Int Diam.
140 lb
Weight
30"
Fall

TEST BORING LOG
547 River Street
PROJECT:
Troy, New York 12180
LOCATION:
Phn: (518) 273-0055
CLIENT:
Fax: (518) 273-8391
PROJECT NO.:

SS-1
1

13.5

2

12.5

3

11.5

4

10.5

5

9.5

SS-2
6

8.5

7

7.5

8

6.5

9

5.5

10

4.5

11

3.5

12

2.5

13

1.5

14

0.5

15

-0.5

16

-1.5

17

-2.5

18

-3.5

19

-4.5

20

-5.5

12
8
4
4

12

Group Symbol

Groundwater

Recovery(in)

Core Down Drilling
CME 55 Track Drill Rig
Andrew Bellucci
Dean Anderson
SPT Blows

Sample No.

Elevation (Ft)

Depth (Ft)

Contractor:
Drill Rig:
Driller:
Inspector:
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Danskammer Energy
994 River Road, Newburgh, New York
Danskammer Energy LLC
31989.00

Start Date:
Finish Date:
El. Datum:
G.S. Elevation:

13-Sep-2019
13-Sep-2019
NAVD-88
14.5

Northing:
Easting:
Latitude:
Longitude:

Test Boring No.:
Total Depth:
See Figure
-

Stratum Descriptions:

Borehole Dia.:
Water Depth:
Bedrock Depth:
Sample Hammer:

B10
ft.
27
3.5
in.
7
ft.
n/a
ft.
Automatic

Field Notes, Comments:

GM Silty Gravel w/ Sand (GM): Mostly Gravel, little Silt, little Sand, dark grey,
moist (Glaciolacustrine Deposits)

2" Asphalt

ML (3'-4') little organics, moist-wet

based on cuttings

GM Gravelly Silt w/ Sand (GM): Mostly Silt, some Gravel, little Sand, grey, wet

2
1
2
3

10

SS-3

W
O
H
2

14

ML Silt w/ Sand (ML): Mostly Silt, little Sand, trace Gravel, trace Clay, trace
organics, grey, saturated

SS-4

1
1
1
1

16

SM Silty Sand w/ Gravel (SM): Mostly Sand, some Gravel, trace Silt, light
brown/tan, saturated

▼

SP Poorly Graded Sand w/ Gravel (SP): Mostly Sand, some Gravel, trace Silt, light
SS-5 1
20
METHODS: HA- Hollow Stem Auger, RWH- Rotary Wash, SSA- Solid Stem Auger, DC-Diamond Core, DP-Direct Push
SAMPLE TYPES: SS-Split Spoon, RC-Bedrock Core, GS-Geoprobe Sleeve, ST-Shelby Tube
STANDARD 1. Samples classified in accordance with ASTM D-2488 unless otherwise noted.
NOTES:
2. Test Boring Log Page 1: 0 - 20 feet. Each subsequent page: Additional 25 feet.
3. Refer to the "Interpretation of Subsurface Logs" for additional symbology and abbreviation definitions.
ADDITIONAL
NOTES:

DRILLING INFORMATION
Method: HA
0 to
25.0
Method:
Sample Core
Type
SS
3.25
Int Diam.
140 lb
Weight
Fall
30"

TEST BORING LOG

21

-6.5

22

-7.5

23

-8.5

24

-9.5

25

-10.5

-11.5

27

-12.5

6
9
7
10

Group Symbol

Groundwater

Recovery(in)

Danskammer Energy
994 River Road, Newburgh, New York
Danskammer Energy LLC
31989.00

Stratum Descriptions:
brown/tan, saturated

2
1
1

SS-6
26

SPT Blows

Sample No.

Elevation (Ft)

Depth (Ft)

547 River Street
PROJECT:
Troy, New York 12180
LOCATION:
Phn: (518) 273-0055
CLIENT:
Fax: (518) 273-8391
PROJECT NO.:

6

GM Silty Gravel w/ Sand (GM): Mostly Gravel, little Silt, little Sand, dark grey,
moist

Test Boring Terminated at 27-feet
28

-13.5

29

-14.5

30

-15.5

31

-16.5

32

-17.5

33

-18.5

34

-19.5

35

-20.5

36

-21.5

37

-22.5

38

-23.5

39

-24.5

40

-25.5

41

-26.5

42

-27.5

43

-28.5

44

-29.5

45

-30.5

ADDITIONAL NOTES:
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Test Boring No.:
Total Depth:

B10
27

Field Notes, Comments:

ft.

TEST BORING LOG
547 River Street
PROJECT:
Troy, New York 12180
LOCATION:
Phn: (518) 273-0055
CLIENT:
Fax: (518) 273-8391
PROJECT NO.:

1

11.5

2

10.5

3

9.5

4

8.5

5

7.5

SS-1
6

6.5

7

5.5

8

4.5

9

3.5

10

2.5

1.5

12

0.5

2
2
1
2

Group Symbol

Groundwater

Recovery(in)

Start Date:
Finish Date:
El. Datum:
G.S. Elevation:

Danskammer Energy
994 River Road, Newburgh, New York
Danskammer Energy LLC
31989.00
13-Sep-2019
13-Sep-2019
NAVD-88
12.5

Northing:
Easting:
Latitude:
Longitude:

Test Boring No.:
Total Depth:
See Figure
-

Stratum Descriptions:

-0.5

14

-1.5

15

-2.5

SS-3
16

-3.5

17

-4.5

18

-5.5

2" Asphalt

ML (3'-4') Some organics, wet

based on cuttings

ML Gravelly Silt w/ Sand (ML): Mostly Silt, some Gravel, little Sand, grey, wet

12

2
3
2
3

10

ML Gravelly Silt w/ Sand (ML): Mostly Silt, some Gravel, little Sand, trace
organics, grey, saturated

1
2
2
3

12

-6.5

20

-7.5

based on cuttings

ML Silt w/ Sand (ML): Mostly Silt, little Sand, little Clay, trace Gravel, grey,
saturated

ML (18'-19') Some organics, saturated
19

ft.
22
3.5
in.
8
ft.
n/a
ft.
Automatic

Field Notes, Comments:

ML Gravelly Silt w/ Sand (ML): Mostly Silt, some Gravel, little Sand, grey, moist
(Glaciolacustrine Deposits)

ML (12'-15') some organics, saturated
13

Borehole Dia.:
Water Depth:
Bedrock Depth:
Sample Hammer:

B11

▼

SS-2
11

Core Down Drilling
CME 55 Track Drill Rig
Andrew Bellucci
Dean Anderson
SPT Blows

Sample No.

Elevation (Ft)

Depth (Ft)

Contractor:
Drill Rig:
Driller:
Inspector:
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ML Silt w/ Sand (ML): Mostly Silt, little Sand, little Clay, trace Gravel,
SS-4 2
20
METHODS: HA- Hollow Stem Auger, RWH- Rotary Wash, SSA- Solid Stem Auger, DC-Diamond Core, DP-Direct Push
SAMPLE TYPES: SS-Split Spoon, RC-Bedrock Core, GS-Geoprobe Sleeve, ST-Shelby Tube
STANDARD 1. Samples classified in accordance with ASTM D-2488 unless otherwise noted.
NOTES:
2. Test Boring Log Page 1: 0 - 20 feet. Each subsequent page: Additional 25 feet.
3. Refer to the "Interpretation of Subsurface Logs" for additional symbology and abbreviation definitions.
ADDITIONAL
NOTES:

based on cuttings

DRILLING INFORMATION
Method: HA
0 to
20.0
Method:
Sample Core
Type
SS
Int Diam.
3.25
Weight
140 lb
Fall
30"

TEST BORING LOG

21

-8.5

22

-9.5

2
3
2

Group Symbol

Groundwater

Recovery(in)

SPT Blows

Sample No.

Elevation (Ft)

Depth (Ft)

547 River Street
PROJECT:
Troy, New York 12180
LOCATION:
Phn: (518) 273-0055
CLIENT:
Fax: (518) 273-8391
PROJECT NO.:

Danskammer Energy
994 River Road, Newburgh, New York
Danskammer Energy LLC
31989.00

Stratum Descriptions:
trace organics, grey, saturated

Boring Terminated at 22-feet
23

-10.5

24

-11.5

25

-12.5

26

-13.5

27

-14.5

28

-15.5

29

-16.5

30

-17.5

31

-18.5

32

-19.5

33

-20.5

34

-21.5

35

-22.5

36

-23.5

37

-24.5

38

-25.5

39

-26.5

40

-27.5

41

-28.5

42

-29.5

43

-30.5

44

-31.5

45

-32.5

ADDITIONAL NOTES:
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Test Boring No.:
Total Depth:

B11
22

Field Notes, Comments:

ft.

TEST BORING LOG
547 River Street
PROJECT:
Troy, New York 12180
LOCATION:
Phn: (518) 273-0055
CLIENT:
Fax: (518) 273-8391
PROJECT NO.:

1

21.5

2

20.5

3

19.5

4

18.5

5

17.5

6

16.5

7

15.5

8

14.5

9

13.5

10

12.5

11

11.5

12

10.5

13

9.5

14

8.5

15

7.5

Group Symbol

Groundwater

Recovery(in)

Core Down Drilling
CME 55 Track Drill Rig
Andrew Bellucci
Dean Anderson
SPT Blows

Sample No.

Elevation (Ft)

Depth (Ft)

Contractor:
Drill Rig:
Driller:
Inspector:

Start Date:
Finish Date:
El. Datum:
G.S. Elevation:
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Danskammer Energy
994 River Road, Newburgh, New York
Danskammer Energy LLC
31989.00
13-Sep-2019
13-Sep-2019
NAVD-88
22.5

Northing:
Easting:
Latitude:
Longitude:

Test Boring No.:
Total Depth:
See Figure
-

Stratum Descriptions:

SS-1

3
3
3
3

12

ML Sandy Silt (ML): Mostly Silt, some Sand, trace Gravel, brown, moist
(Glaciolacustrine Deposits)

SS-2

2
3
2
2

12

ML Sandy Silt (ML): Mostly Silt, some Sand, trace Gravel, grey, moist

SS-3

1
2
1
2

10

ML Gravelly Silt w/ Sand (ML): Mostly Silt, some Gravel, little Sand, brown/grey,
moist

6.5

17

5.5

18

4.5

19

3.5

20

2.5

ft.
37
3.5
in.
12
ft.
n/a
ft.
Automatic

Field Notes, Comments:
12" Clay Liner

based on cuttings

▼

ML Gravelly Silt w/ Sand (ML): Mostly Silt, some Gravel, little Sand, brown/grey,
moist
16

Borehole Dia.:
Water Depth:
Bedrock Depth:
Sample Hammer:

B12

ML Silt (ML): Mostly Silt, trace Sand, trace Gravel, brown, saturated
SS-4 1
14
METHODS: HA- Hollow Stem Auger, RWH- Rotary Wash, SSA- Solid Stem Auger, DC-Diamond Core, DP-Direct Push
SAMPLE TYPES: SS-Split Spoon, RC-Bedrock Core, GS-Geoprobe Sleeve, ST-Shelby Tube
STANDARD 1. Samples classified in accordance with ASTM D-2488 unless otherwise noted.
NOTES:
2. Test Boring Log Page 1: 0 - 20 feet. Each subsequent page: Additional 25 feet.
3. Refer to the "Interpretation of Subsurface Logs" for additional symbology and abbreviation definitions.
ADDITIONAL
NOTES:

based on cuttings

DRILLING INFORMATION
Method: HA
0 to
35.0
Method:
Sample Core
Type
SS
Int Diam.
3.25
Weight
140 lb
Fall
30"

TEST BORING LOG

21

1.5

22

0.5

23

-0.5

24

-1.5

25

-2.5

Group Symbol

Groundwater

Recovery(in)

SPT Blows

Sample No.

Elevation (Ft)

Depth (Ft)

547 River Street
PROJECT:
Troy, New York 12180
LOCATION:
Phn: (518) 273-0055
CLIENT:
Fax: (518) 273-8391
PROJECT NO.:

Danskammer Energy
994 River Road, Newburgh, New York
Danskammer Energy LLC
31989.00

Stratum Descriptions:
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Test Boring No.:
Total Depth:

-3.5

27

-4.5

28

-5.5

29

-6.5

30

-7.5

31

-8.5

32

-9.5

33

-10.5

34

-11.5

35

-12.5

SS-5
36

-13.5

37

-14.5

4
6
4
5

10

ML Silt (ML): Mostly Silt, trace Sand, trace Gravel, brown, saturated

based on cuttings

ML Sandy Silt (ML): Mostly Silt, trace Sand, trace Gravel, brown, saturated

based on cuttings

ML Gravelly Silt w/ Sand (ML): Mostly Silt, some Gravel, little Sand, brown, moist

Test Boring Terminated at 37-feet
38

-15.5

39

-16.5

40

-17.5

41

-18.5

42

-19.5

43

-20.5

44

-21.5

45

-22.5

ADDITIONAL NOTES:

37

Field Notes, Comments:

2
1

26

B12
ft.

