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Executive Summary
The site contains an existing, permitted sand and gravel mine and is located in the
Village of Ellenville, Ulster County on the northwest side of U.S. Route 209,
approximately 1300 feet northeast of its intersection with N.Y.S. Route 52, as shown on
the Location Map in the pocket at the back of Appendix A.
Osterhoudt Corp. (“Osterhoudt”) proposes to modify its existing Mined Land
Reclamation Permit that allows mining, crushing, screening and washing of sand and
gravel from above water over a 46-acre life of mine area. A northeast-southwest
trending ridge of graywacke1 sandstone bedrock was uncovered during the initial stages
of sand and gravel excavation. The bedrock currently outcrops in an area covering at
least approximately 2.9 acres at a top elevation of approximately 590 feet; ultimately
blasting and stone removal is proposed to occur over approximately nine acres. The
graywacke is suitable for use as aggregate and the applicant proposes to excavate the
ridge down to an elevation of 510 to 530 feet. This will allow the applicant to achieve the
same grades as were shown on the currently approved Reclamation Plan.
In January 2009, the Village of Ellenville revised the zoning of the property to allow
mining at this site. The Village recognized that the property would be difficult, if not
impossible, to develop without extensive excavation as the steep slope on the southeast
side of the property limited access to the flat-lying (developable) portion of the property.
The Ellenville area has lost a number of major employers such as Aero Transporters,
Channel Master, Imperial Schrade and VAW (maker of aluminum extruded products). In
addition, the traditional “borscht belt” Catskills resort industry, once a local economic
mainstay, has all but disappeared from the Village2.
The stone proposed to be removed as part of this modification is located in the area
already approved for sand and gravel mining. The approved reclamation for this area is
a flat-lying area suitable for future development. If the steep-sided bedrock ridge is not
mined, there will be less future developable space. Consequently, the applicant is
proposing to remove the stone in the bedrock ridge in aid of the future development of
the site. It is not the purpose of the applicant to create a permanent quarry.
The approved grading was designed to facilitate the future residential development of the
site. Bedrock will be at or near the final mine floor in approximately nine acres. In this
area, sewer and water service will be provided to any future homes to be built in that
area by blasting service trenches through the bedrock as needed. The blasting would
occur at the time of future development.

1

Graywacke is a type of sandstone consisting of a wide range of particle sizes (mainly sand sized) and is
made up of well-cemented particles of quartz, feldspar and typically angular rock fragments. It is often a
dark gray or greenish gray color.
2
Village of Ellenville Comprehensive Plan, available online at
http://www.fairweathergroup.com/Ellenville/FinalPlanDraft042609.pdf
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Based on the results of a detailed drilling program, the proposed modification will
necessitate drilling and blasting to remove approximately 960,000 tons of stone over a
nine acre area over two potential operating scenarios. The bedrock occurs in a ridge
that strikes3 northeast with the bedding dipping4 steeply to the northwest. The
southwestern side of the ridge drops off very steeply. The northwestern, northeastern and
southwestern sides drop off moderately based on test borings and observation of the
exposed bedrock.
Fifteen test pits and eight hollow stem auger-split spoon sample test holes had been
previously drilled at the site. An additional 11 holes were drilled to confirm the shape
and extent of the bedrock ridge buried beneath the sand and gravel deposit. The hole
locations are shown on the Mining Plan Map in Appendix A. The logs of these holes are
in the appendix of Appendix A.
Bedrock is proposed to be removed over approximately nine acres to achieve the already
approved final grades. The ridge will be flattened out and vertical benches along the
perimeter of the life of mine area will not be needed and are not proposed. However, a
20-foot high stone bench will be left along a portion of the break in grade in the middle of
the site (see Reclamation Plan Map in Appendix A). This bench will be backfilled and
graded to achieve the same slope shown on the originally approved Reclamation Plan
Map.
The mining method will change in some aspects. As with the already approved sand and
gravel mining, the trees and vegetation will be removed. Topsoil and upper subsoil will
continue to be removed and stored in perimeter berms. Any sand and gravel overlying
the bedrock will continue to be removed by front-end loader. To remove the bedrock,
holes will be drilled (this typically takes a day or so per blast) in the bedrock and then
loaded with explosives under the direction of a blaster certified by the New York State
Department of Labor (NYSDOL). Blasting will be done Monday through Friday between
the hours of 10 a.m. and 5 p.m. (typically between 10 a.m. and 2 p.m.) with no blasting on
Saturdays or Sundays or New Year's Day, Memorial Day, July 4th, Labor Day,
Thanksgiving or Christmas Day.
Two levels of operation are expected under this proposed modification. In the event that
a large construction project selects the Ellenville Mine as a major source of material, it
might be possible to remove all the stone in a few years. This would reduce the need to
haul in material from more distant sources, thereby reducing fuel consumption, truck
emissions and other potential impacts to receptors along the truck route(s). Under this
scenario, production blasting is expected to occur once every two weeks during the
construction season.

3

Sedimentary rocks such as sandstones occur in layers, or beds. The strike of a sandstone bed is the
direction in which the bed intersects the horizontal plane. See also footnote 4.
4
The dip of a sandstone bed is the angle measured from vertical and in the direction in which a bed tilts. It
is measured perpendicular to the strike. See also footnote 3.
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If Osterhoudt does not supply stone to such a project, stone production would be spread
out over a larger part of the life of the mine. This results in less frequent production
blasting (based on market demand but estimated to be four times per year) over a longer
period of time.
Under either development scenario, more frequent and smaller development shots will be
needed at the beginning of stone excavation.
Blasted stone will fall to the mine floor, be loaded by front-end loader and hauled to the
processing plant for crushing and sizing. Osterhoudt is currently permitted to crush
gravels.
Blocks of shot rock too large to crush will be set aside for use as rip rap or be broken
down to a size that will fit through the crusher by the use of a hydraulic hammer mounted
on an excavator.
The proposed removal of bedrock via drilling and blasting will allow Osterhoudt to
achieve the grades shown on the previously approved Reclamation Plan Map for the
sand and gravel mine. The reclaimed site will have two general levels at elevations of
510 and 530 feet. A slope graded to one vertical on two horizontal with an access ramp
connecting the two elevations is still proposed.
The following permits or approvals will be required to be modified from the following
regulatory agencies:
Mined Land Reclamation Permit (NYSDEC)
Special Use Permit (Village of Ellenville)
No modifications are proposed for the processing plant or Stormwater Multi-Sector General
Permit for Industrial Activities (NYSDEC).

This Draft Environmental Impact Statement (DEIS) describes the existing environmental
setting, the potential environmental impacts and the mitigation measures to prevent
impacts or control impacts to the maximum extent practicable of the proposed
modification. The DEIS also addresses the public need and benefits of the project as
well as potential alternatives, irreversible and irretrievable commitment of resources and
growth inducing aspects.
In the April 29, 2014 Positive Declaration (copy in Appendix B), NYSDEC determined
that the proposed modification may have a potential significant blasting impact to
sensitive receptors including homes, schools, churches or other places of worship,
registered historic structures and various businesses in the Village. NYSDEC determined
the proposed drilling, blasting and hammering of the stone has the potential for the
following significant adverse impacts:
Increased sound levels due to the operation of a drill and rock hammer;
Air overpressure from blasting causing impacts to structures and startling residents;
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Ground vibration from blasting causing impacts to structures, including infrastructure,
and startling residents;
Flyrock leaving the limits of the mine;
Increase in dust generation due to blasting; and
Fumes from the detonation of explosives

The positive declaration (see Appendix B) requires that a DEIS be prepared to address
these potentially significant impacts.
A thorough examination of these potential impacts was completed and is discussed in
detail in the DEIS. In addition, NYSDEC authorized a signature hole study that was
performed by North American Quarry & Construction Services on August 21, 2017. This
study involves drilling a hole in the area to be blasted, loading the hole with explosives,
detonating the explosives and then analyzing the ground vibrations measured at
seismographs set at various locations around the blast. This study provides valuable
site-specific data regarding how blast vibrations are affected by the local geology as they
move through the rock and allows the NYSDOL certified blaster to design future shots
based on the site-specific data. See Appendix F.
Mitigation measures have been proposed for each potential impact that has been
determined to be potentially significant. All mitigation measures have been designed to:
(1) avoid potential impacts or; (2) mitigate each potential impact to insignificant levels
or; (3) mitigate each potential impact to the maximum extent practicable.
Mitigation measures are described in more detail in the body of the DEIS and
summarized briefly below. Many of these measures are already in place for the
operation of the existing, permitted sand and gravel mine.
Only the area needed for one season’s activities will be stripped at one time. The
wooded ridges near direction of mining arrows 9 and 10 on the Mining Plan Map in
Appendix A will remain in place until the last stages of sand and gravel mining.
Approximately 46 acres of the 75-acre property are proposed to be mined. The
proposed blasting area covers approximately nine acres within the already approved 46acre life of mine area. The remaining property not to be mined (29 acres) is largely
wooded and surrounds the life of mine area, providing buffers ranging in thickness from
approximately 25 feet to over 1100 feet.
Truck drivers will be instructed to not slam their tailgates to avoid the generation of
unnecessary sudden noise.
Soil stored in perimeter berms will be vegetated to control fugitive dust.
The noise analysis indicates that a berm 10 feet high is needed along the northeast
property line adjacent to the Ellenridge development. Berms along other parts of the
mine perimeter will also help control noise but are not required to prevent significant
noise impacts.
The perimeter faces will remain in place during mining operations and will be removed
during the final parts of mining in the sequence and direction shown on the Mining Plan
Map in Appendix A.
Almost all equipment, including the processing plant, loaders, haul trucks and hydraulic
hammer will operate on the mine floor surrounded by mine faces that will range in
height up to about 60 feet.
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The applicant will offer pre-blast or condition inspections for neighbors having
structures within 1500 feet of the blast area to serve as a baseline in the event of a claim
of blasting damage.
The quarry is expected to use one bench so blasted stone will not cascade down from one
bench to another. In the event that multiple benches are used, the benches will be
sufficiently wide to prevent stone from an upper bench cascading down to a lower bench.
A NYSDOL certified expert blaster will do all blasting.
All blasts will be designed and implemented following proper blast management
practices in accordance with the requirements of the Mine Safety and Health
Administration, all applicable requirements of the New York State Department of Labor
and the approved plans and permit conditions of the mining permit to be issued by
NYSDEC.
The data collected in the signature shot study will be used by the certified blaster to
design the blasts.
The blaster will design and implement all blasts to comply with the USBM guidelines.
NYSDEC recommends that blasts be designed so as to not exceed 0.5 inches per second
due to the potential for off-site structures containing lathe and plaster construction,
unless site specific conditions and experience indicate that a higher peak particle
velocity (e.g. at higher frequencies) can be done safely.
The NYSDOL certified expert blaster will lay out each blast, ensuring appropriate
burden is maintained to properly confine the explosive column. The face will be profiled
at the blaster’s discretion to aid in determining the front row burden.
The applicant proposes to use a down-the-hole hammer (DTH) drill. DTH drills have
the hammer located adjacent to the drill bit and at a much lower elevation than the top
hammer drills (the hammer is located at the top of the drill mast and is much more
noticeable) that were more common in the past. In addition, on a DTH drill, the hammer
goes down into the drilled hole and becomes greatly muffled by the surrounding rock.
DTH drills tend to drill holes straighter, resulting in less drill hole “wander.” Less
wander means it will be easier to ensure an adequate amount of stone is covering the
explosives column.
The drill used at the site will be equipped with a dust collection system in good working
order.
The drill will be equipped with a shroud around the drill bit. This helps control dust and
reduce sound levels.
The stone cuttings ground up by the hole drilling process will be removed from the blast
area prior to blasting, thereby removing a potential dust source.
The NYSDOL certified blaster will design blasts so that the duration of the blast air
overpressure does not extend beyond two seconds. Vibrations lasting more than two
seconds are more likely to cause complaints.
Experience and research has shown that blasting complaints go down when the air
overpressure levels are less than 120 dB. While it is very difficult to design all blasts to
have an air overpressure less than 120 dB without increasing other impacts, the blaster
will make every reasonable effort to keep the air overpressure as low as possible.
The NYSDOL certified blaster will design all blasts so that the speed of propagation
does not exceed the speed of sound and cause a higher than necessary air overpressure.
All blasts will be designed to ensure proper confinement of the explosives column.
The blaster will design and implement all blasts to control excessive amounts of dust. In
particular, the blaster will choose the appropriate type and amount of explosive to
fracture the rock without generating excessive amounts of dust.
The blaster will specify the drill holes location, size and depth.
The driller will keep a log describing any unusual conditions found in the holes.
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The blaster will review the drill logs, examine the rock to be blasted and coordinate with
the driller so that he has a thorough understanding of the blast area and make any
adjustments needed to account for the conditions of the rock encountered in the holes.
The blaster will ensure the holes were drilled as specified. The holes will be bore
tracked or equivalent at the discretion of the blaster.
Holes containing large voids will be abandoned or the voids will be decked or otherwise
addressed to avoid overloading of the holes.
The NYSDOL certified blaster will select an explosive that is suitable for the conditions
at the site and not create excessive amounts of post-blast fumes.
The blaster will design the blast to use the appropriate amount of explosives.
The NYSDOL certified blaster will use the appropriate blast timing and signature shot
analysis will be employed at the discretion of the blaster.
A closed cut face has no or only one open face. The blasted rock has less space to
expand into and overconfinement can occur. The use of deep closed cuts will be
minimized. Proper confinement allows any post-blast fumes to quickly dissipate by
mixing with the atmosphere.
The blast holes will be loaded and blasting implemented under the direct supervision of
an expert NYSDOL certified blaster.
Explosives have an expiration date or shelf life beyond which the manufacturer does not
recommend their use. The applicant will only use a NYSDOL certified blaster that uses
a reputable explosives manufacturer and does not use expired explosives.
Explosives can be damaged during handling, transport and storage before being brought
to the site. Blasting contractors will store the explosives off-site under controlled
conditions consistent with the manufacturer’s recommendations. For example, bulk
explosives will be stored in weather-tight silos and will be loaded directly into weathertight bulk trucks that carry the explosives to the site. Boosters, detonators and packaged
products used in smaller amounts will also be securely stored and shipped in weathertight trucks. The applicant will only use a NYSDOL certified blaster that follows the
proper handling, storage and transport procedures. No on-site storage of explosives is
proposed.
The NYSDOL certified blaster will select an explosive with the appropriate density for
the conditions of the blast.
The blaster will use a process that determines the amount and location of water that will
likely come in contact with the explosives and take whatever measures are needed to
ensure the explosives are used in accordance with the manufacturer’s recommendations.
The NYSDOL certified blaster will use sufficient boosters to ensure a complete
detonation occurs.
The boosters will be located above the bottom of the blast hole to reduce the possibility of
contamination with sediment, cuttings or water.
Bulk explosives, particularly pumped products, can mix with any sediment, cuttings or
water that might be remaining in the bottom of a drill hole during initial loading. The
mud and water has the potential to cause an incomplete detonation. The blaster will take
the appropriate measures, such as keeping the pump head above the bottom of the hole,
to reduce the potential for contamination.
Bulk explosives will be loaded into the blast holes so as to avoid the creation of voids or
bridges (where the explosives column spans the width of the blast hole and allows a void
to form underneath) do not form in the explosive column. This will help ensure that
complete detonation of the explosives occurs.
The sleep time between when the holes are loaded and the blast detonated will be
minimized whenever possible so that water resistant explosives are not exposed to water
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for excessive amounts of time. The blaster will consider weather and site factors when
scheduling a blast.
Blasting will be scheduled so as to avoid adverse weather conditions such as strong, low
level thermal inversions and thunderstorms. The blaster will use a weather service to
assist him in making such determinations.
At the discretion of the NYSDOL certified blaster, electronic (digital) detonators (delays)
will be used in order to (for example) reduce ground vibrations or help shift frequencies
out of the 4 to 20 hertz range to which many two-story wood frame structures are more
sensitive. The blaster has indicated that digital detonators will be used for production
shots but that they do not provide any appreciable benefit and, therefore, will not be
used in developmental shots.
The overburden and sand and gravel will be removed prior to blasting the underlying
rock.
The appropriate type of stemming will be used for the size of the hole. For example,
3/8” angular crushed stone will be used for 5.5-inch diameter holes and #1A angular
crushed stone will be used for three- inch diameter holes. Drill cuttings will not be used
as stemming.
Anyone so desiring will be called the morning of each blast. The Village Building
Inspector and School will be included on the list. This reduces the startle affect
associated with some blasts.
The administration of the Ellenville Central School was contacted to determine if there are
preferred times to blast. The school indicated they were relying on NYSDEC in this matter, that
they prefer blasting between 2 pm and 5 pm and that the District Clerk and Superintendent be
notified in writing 48 hours in advance of blasting. The Ellenville Hospital and other receptors of
concern will be called before each blast.
The blast area will be secured prior to each blast.
A siren (typically an air horn) will be sounded in a distinctive manner before each blast.
Blasting will be done between 10 a.m. and 5 p.m. Monday through Friday. Blasting will not
occur on New Year’s Day, Memorial Day, July 4th, Labor Day, Thanksgiving and Christmas
Day. Blasting during the middle of the day and at similar times of the day reduces the human
response to blasting.

All blasts will be monitored with a properly calibrated seismograph at the nearest offsite residential structure, any locations specified in the Mined Land-Use Plan (MLUP)
and at locations directed by the Department .
The blaster will check the shot before sounding the all clear.
All blasts will be videotaped.
The blaster will review the seismograph results to determine compliance with the USBM
guidelines and the blast video and adjust the blast design as needed.
Records of all blasts, including the blast report, seismograph records, blast video and all
other data of all blasts will be kept and be made available to the Department for review
upon request.
The applicant will promptly and professionally respond to and investigate all
complaints. If necessary, the applicant will employ the services of a structural engineer
or other expert knowledgeable in the assessment of blasting damage to aid in the
determination of damage to any structure.
Care will be taken to load the first bucket of shot rock into a haul truck. The height of
the drop from the loader bucket to the truck bed will be minimized. Drop points in the
primary crusher and hopper will be lined with noise deadening materials.
The crusher side of the processing plant is somewhat louder than the screening side of
the plant and should be located on the northeast side of the plant.
Whenever practicable, the stockpiles will be preferentially located on the southwest side
of the plant to supplement the barrier attenuation at Receptor 6.
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Water is applied at key transfer points in the processing plant as needed to control dust.
The hydraulic hammer will be operated on a portion of the mine floor best screened from
surrounding receptors. Screening can be accomplished by the use of intervening
topography, berms or stockpiles that intercept the line of sight between the receptor(s)
and the hydraulic hammer.
Jake brakes are needed for and should only be used in emergency situations to avoid the
generation of unnecessary sudden noise.
The first 430 feet of the entrance road is paved.
The entrance road and haul roads in regular use are wet down as needed to control dust
by a water truck equipped with spray bars.
Flow through traffic patterns will be used whenever possible to reduce backing up of
equipment.
Mining equipment should be fitted with white noise or radar activated backup alarms to
reduce pure tone impacts.
All machinery will be equipped and maintained with mufflers in good working order.
On-road trucks hauling material from the site are required by State Law to be
manufactured, equipped and maintained with noise control devices.
Vehicle speeds on haul roads and the entrance road will be limited.
The hours of operation will continue to be 7:00 a.m. to 5:00 p.m. Monday through
Friday and 8 a.m. to 2 p.m. on Saturdays. The typical hours of operation will be 7:00
a.m. to 3:30 p.m. Monday through Friday and 8 a.m. to 2 p.m. on Saturdays, depending
on market demand. There will be no operations on Sundays or on New Year’s Day,
Memorial Day, Independence Day, Labor Day, Thanksgiving Day or Christmas Day.

The DEIS identifies no significant impacts requiring mitigation beyond that already
incorporated into the application. The DEIS assesses several alternatives including
smaller stone excavation area, different stone excavation method and no action.
The appendices include detailed technical reports, including an updated Mined Land-Use
Plan including subsurface information, pertinent correspondence, an overview of
Blasting and Best Management Practices, an updated Noise Impact Assessment and a
Fugitive Dust Control Plan. The relevant information in the appendices is summarized in
the text of the DEIS.
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1.0 INTRODUCTION
This DEIS has been prepared for the proposed modification to the Mined Land
Reclamation permit for the Osterhoudt Corp. (“Osterhoudt”) Ellenville Mine, pursuant to
the State Environmental Quality Review Act (SEQRA) regulations, as provided in 6
NYCRR Part 617.9. The DEIS has been prepared in accordance with the November 2,
2015 Final Scoping Document, the April 29, 2014 Positive Declaration and the October
2, 2017 Comments on DEIS, copies of which are in Appendix B.
The primary goals of this DEIS are to describe the pertinent existing conditions, identify
and analyze the potentially significant adverse environmental impacts, identify
appropriate mitigation measures and evaluate all reasonable alternatives. The Final
Scoping Document focuses the Draft Environmental Impact Statement (DEIS) on
potentially significant adverse impacts and eliminates from consideration those impacts
that are irrelevant, have already been deemed to be not significant or have already been
reviewed under SEQRA and will not change as a result of the proposed modification.
The DEIS demonstrates that the proposed Ellenville Mine modification avoids or
minimizes adverse environmental impacts to the maximum extent practicable. This
determination takes into account environmental, social, economic and other pertinent
considerations from the proposed action and the reasonable alternatives available and
incorporates those mitigation measures identified as practicable.

2.0 DESCRIPTION OF THE PROPOSED ACTION
2.1 Background
In January 2009, the Village of Ellenville revised their zoning to allow mining at this site
(see the Village Planning Commission minutes in the Appendix of the Mined Land-Use
Plan in Appendix A). The Village recognized that the property would be difficult, if not
impossible, to develop without extensive excavation as the steep slope on the southeast
side of the property limited access to the flat-lying (developable) portion of the property.
The Ellenville area has lost a number of major employers such as Aero Transporters,
Channel Master, Imperial Schrade and VAW (maker of aluminum extruded products). In
addition, the traditional “borscht belt” Catskills resort industry, once a local economic
mainstay, has all but disappeared from the Village5.
Osterhoudt applied for and obtained the approvals needed to mine sand and gravel from a
46-acre life of mine area. The already approved mining and reclamation activities
include: (1) establishing a low-visibility mining access road from U.S. Route 209 to the
top of the slope (already completed); (2) revegetating, in the first growing season after
their creation, the cut and fill slopes created by the mining access road (already
completed); (3) maintaining a wooded ridge of unexcavated material along the southwest
and southeast side of the life of mine area to completely screen the operation; (4)
operating a small portable crushing, screening and washing plant on the mine floor and
behind the wooded screening ridge described above (processing is currently occurring);
5

Village of Ellenville Comprehensive Plan, available online at
http://www.fairweathergroup.com/Ellenville/FinalPlanDraft042609.pdf
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(5) removing sand and gravel (already approved) from the excavation area down to
elevations of approximately 510 feet and 530 feet; (6) constructing erosion and sediment
control features such as silt fences, check dams, retention basins, grass-lined swales to
control runoff and prevent off-site sedimentation from mined areas (already implemented
in areas already mined); (7) leaving unexcavated permeable sand in the mine floor
whenever possible to promote infiltration and recharge of groundwater and the future
development of the site; (8) ongoing reclamation concurrent with mining; (9) removal of
the wooded screening ridge once the other areas have been reclaimed; (10) creation of an
access road, suitable for future development, from U.S. Route 209 to the reclaimed upper
terraces; and (11) reclamation of all areas affected by mining.
Approximately 46 acres of the approximately 75 acre properties are already approved to
be mined or affected by mining activities (such as construction of the entrance road), as
shown on the Reclamation Plan Map in Appendix A.
The Ellenville Mine is located in the R1-A zone within the Village of Ellenville. Mining
is a permitted use in this zone with a Special Use Permit.

2.2 Overview of Proposed Blasting Modification
In January 2009, the Village of Ellenville revised the zoning of the property to allow
mining at this site. The Village recognized that the property would be difficult, if not
impossible, to develop without extensive excavation as the steep slope on the southeast
side of the property limited access to the flat-lying (developable) portion of the property.
The Ellenville area has lost a number of major employers such as Aero Transporters,
Channel Master, Imperial Schrade and VAW (maker of aluminum extruded products). In
addition, the traditional “borscht belt” Catskills resort industry, once a local economic
mainstay, has all but disappeared from the Village6.
The stone proposed to be removed as part of this modification is located in the area
already approved for sand and gravel mining. The approved reclamation for this area is a
flat-lying area suitable for future development. If the steep-sided bedrock ridge is not
mined, there will be less future developable space. Consequently, the applicant is
proposing to remove the stone in the bedrock ridge in aid of the future development of
the site. It is not the purpose of the applicant to create a permanent quarry.
Osterhoudt is applying for a modification to their Mined Land Reclamation Permit to
allow the excavation of recently discovered bedrock (graywacke sandstone) over a nineacre area near the center of the already permitted 46-acre life of mine area. The bedrock
currently outcrops in an area covering at least approximately 2.9 acres at a top elevation
of approximately 587 feet. The remaining bedrock to be removed is currently covered by
sand and gravel but more is being encountered as mining progresses. The bedrock occurs
in a ridge that strikes northeast with the bedding dipping steeply to the northwest. The
southwestern side of the ridge drops off very steeply. The northwestern, northeastern and
6
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southwestern sides drop off moderately based on drill holes and measurement of the
exposed bedrock.
The project site is located wholly within 75 acres of land owned by Osterhoudt.
Mining of bedrock will occur to the same elevation (510 feet in the southwest part of the
modification area and 530 feet in the northeast part of the modification area, with a slope
between the two areas—see Reclamation Plan Map in Appendix A) as was approved for
the sand and gravel mining. Sand and gravel mining will continue as permitted within
the life of mine area.
Approximately 960,000 tons of stone are proposed to be excavated using drilling and
blasting in two potential operating scenarios.
The amount of stone blasted at one time will vary depending on site-specific conditions at
the time of the blast. The maximum amount of stone blasted at one time will not exceed
15,000 cubic yards unless the blaster can demonstrate that an increased shot size will not
adversely impact neighbors, and be within the limits of permit vibration limits.
Fifteen test pits and eight hollow stem auger-split spoon sample test holes were
previously drilled at the site. An additional 11 holes were drilled to confirm the shape
and extent of the bedrock ridge buried beneath the sand and gravel deposit. The hole
locations are shown on the Mining Plan Map and detailed logs of the holes are provided
in the Mined Land-Use Plan in Appendix A. The geology is shown on Typical Sections
A-A’ and B-B’ in Appendix A.
Bedrock is proposed to be removed over approximately nine acres to achieve the
previously approved final grades. The ridge will be flattened out and benches along the
perimeter of the life of mine area will not be needed. However, a 20-foot high stone
bench will be left along a portion of the break in grade in the middle of the site (see
Reclamation Plan Map in Appendix A). This bench will be backfilled and graded with
excess overburden to achieve the same slope shown on the originally approved
Reclamation Plan Map. Any utilities needed for future development in the area of
bedrock removal can be placed in shallow trenches blasted into the bedrock surface at the
time of future development.
The mining method will change in some aspects. As with the already approved sand and
gravel mining, the trees and vegetation will be removed. Topsoil and upper subsoil will
continue to be removed and stored in perimeter berms. Any sand and gravel overlying
the bedrock will continue to be removed by front-end loader. To remove the bedrock,
holes will be drilled (this typically takes a day or so for each blast, depending on the
number of holes and total depth of the holes) in the bedrock and then loaded with
explosives under the direction of a NYSDOL certified blaster. Blasting will be done
Monday through Friday between the hours of 10 a.m. and 5 p.m. (typically between 10
a.m. and 2 p.m.) with no blasting on Saturdays or Sundays or New Year's Day, Memorial
Day, July 4th, Labor Day, Thanksgiving or Christmas Day.
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Two levels of operation are expected under this proposed modification. In the event that
the mine provides materials for the construction of a large project in the area, it might be
possible to remove all the stone in a few years. This would reduce the need to haul in
material from more distant sources, thereby reducing fuel consumption, truck emissions
and other potential impacts to receptors along the truck route(s). Under this scenario,
production blasting is expected to occur once every two weeks during the construction
season.
If Osterhoudt does not supply stone products to such a project, stone production would be
spread out over a larger part of the life of the mine. This results in less frequent
production blasting (based on market demand but estimated to be four times per year)
over a longer period of time.
Under either scenario, more frequent and smaller development shots will be needed at the
beginning of stone excavation.
Blasted stone will fall to the mine floor, be loaded by front-end loader into trucks and
hauled to the processing plant for crushing and sizing. Osterhoudt is currently permitted
to crush gravels.
Blocks of shot rock too large to crush will be set aside for use as rip rap or be broken
down to a size that will fit through the crusher by the use of a hydraulic hammer mounted
on an excavator.

2.2.1 Signature Shot Study
On August 21, 2017, North American Quarry & Construction Services (NAQCS)
performed a signature hole study in the area proposed to be blasted. This study was
authorized by NYSDEC and provided the blaster with important site-specific information
regarding how the local conditions, including geology, affect the propagation of
vibrations through the ground.
The signature shot analysis is described in Appendix F and summarized below.
The signature shot study involves detonating a single column of explosives in a hole
drilled in a representative portion of the area to be blasted. The conditions of the
signature blast—hole diameter (4.75 inches) and depth (60 feet), amount of explosives
(303 pounds of explosive per hole)—are similar to that expected to be used during
production blasting. Seismographs were set up at selected locations (see Seismograph
Location Map in Appendix F) around the community to measure the magnitude (peak
particle velocity, or ppv) and frequency (how often a point on the ground vibrates per
second) of the vibrations. This data was analyzed by NAQCS to determine the optimum
timing to be used to design future blasts.
In modern blasting, the explosives in different holes (or, sometimes the explosives in a
single hole are decked—divided into multiple parts—and shot separately) are detonated a
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few milliseconds apart. This reduces the amount of vibrations created by the blast by: (a)
reducing the amount of explosives detonated at one time; and (b) allowing the vibrations
from one detonation to destructively interfere with (and, thereby, reduce) the vibrations
from adjacent detonations.
This destructive interference is referred to as
“superpositioning”. The signature hole study identifies the appropriate millisecond
delays to reduce the level of vibrations.
In addition, the analysis also provides the proper timing that minimizes the amount of
low frequency ground vibrations. Research has shown that low frequency vibrations
have more potential to cause damage.
The blaster will use the site-specific data collected in the signature hole study to design
future blasts. See Appendix F for an example blast design. The blaster designs each
blast based on a number of factors, including but not limited to the specific conditions of
the rock to be blasted, distances to nearby off-site receptors, the results of the signature
shot and results of prior blasts.

2.3 Project Purpose, Need and Benefits
2.3.1 Background and History
The Ellenville Mine is an existing sand and gravel bank with a 46-acre life of mine area.
This site has been supplying sand and gravel to the area since 2012. The site is located
on the northwest side of U.S. Route 209, approximately 1300 feet northeast of its
intersection with N.Y.S. Route 52, as shown on the Location Map on page 6.
Bedrock was encountered during the excavation of the sand and gravel at elevations
above the proposed final depth of excavation. In order to achieve the final proposed
grades, ensure a generally flat-lying interior of the property and promote the productive
future development of the site to increase the tax base of the Village, Osterhoudt
proposes to excavate the bedrock down to the same elevations proposed and previously
approved for the sand and gravel mining.

2.3.2 Public Need for the Project
Aggregates (sand and gravel and crushed stone) are a necessity of modern life.
According to the USGS, production of sand and gravel and crushed stone, such as would
be provided by the mine, totaled about 1.00 billion7 and 1.39 billion short tons8,
respectively, in 2015. This amounts to about 7.5 tons of aggregates consumed by each
person in the United States based on 2015 population figures9.
According to the Mineral Information Institute10, each person born in the United States
7

USGS Sand and Gravel Statistics (2015),
http://minerals.usgs.gov/minerals/pubs/commodity/sand_&_gravel_construction/mcs-2015-sandc.pdf
8
USGS Crushed Stone Statistics (2015),
http://minerals.usgs.gov/minerals/pubs/commodity/stone_crushed/mcs-2015-stonc.pdf
9
US Census Bureau, US Population 2015, Estimate, http://quickfacts.census.gov/qfd/states/00000.html
10
Mineral Information Institute, “Everything We Have and Everything We Use Comes from Our Natural
Resources”, 1/19/08, http://www.mii.org/.
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will need about 1,720,000 pounds of aggregates and will use a total of 3,700,000 pounds
of mining products over the course of their lifetime.
The main factor driving market demand is the size of the population. Although there is
some variation in market demand that can be linked to variations in government spending
on infrastructure, the strength of the economy and local construction projects, this
typically results in only minor or short-term variations in demand. In short, as the
population continues to expand and people continue to want safe roads, new schools and
stores and warm homes, the market demand will continue to go up.
The materials from the proposed modification will help supply this market demand. In
recent years, the already difficult task of getting and maintaining the various State and
local permits needed to operate a mine has gotten much more difficult for a variety of
reasons:
People are building primary and weekend homes in areas near existing mines or
on top of valuable sand and gravel and bedrock deposits;
Insufficient planning is being done to preserve deposits for future use—there is a
widespread misconception that an unlimited supply of construction materials
exists;
Prohibitory zoning measures and increased difficulty and costs of obtaining
permits11; and
Most of the readily accessible sand and gravel deposits have been depleted.
Mine owners such as the applicant have developed and implemented a strategy for
continuing their businesses in order to meet the market demand created by the expanding
population. This strategy includes:
Operating their mines in an efficient and environmentally friendly manner
through the use of best management practices;
Adopting innovative work schedules and mine plans to minimize the potential for
environmental impacts;
Seeking mine locations where reserves exist in rural areas whenever possible to
reduce the potential number of neighbors;
Working closely with their neighbors;
Cooperating with regulatory agencies;
Enhancing reclamation of mined areas; and
Developing productive uses for the reclaimed land.
The number of operating mines has dropped dramatically in NYSDEC Region 3 and in
New York State in recent years. Since 2002, the number of permitted mines in New
York has dropped 18 percent. In Region 3 since 2002, the number of mines has dropped

11

Kelly, William M., “Mineral Industry of the State of New York 2007-2010”, New York State Museum
Record 3, 2011, New York State Education Department.
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28 percent12. Clearly, reserves are being depleted faster than they are being replaced by
newly permitted reserves. Unless new mines continue to be permitted to replace depleted
mines, New York will not be able to meet the demand for the construction materials
needed to build and maintain the infrastructure upon which the economy is based.
The population of New York State reached 19,795,791 as of 2015 (estimate)13. The New
York State Department of Environmental Conservation Division of Mineral Resources
website states that each person in New York consumes about 50 pounds of mineral
products per day14. This amounts to approximately 180,000,000 tons of mineral products
consumed per year in New York State. Most of this consumption comes in the form of
sand and gravel such as are currently provided by the Ellenville Mine or the bedrock
(crushed stone products) that is the subject of this modification. These resources would
continue to be provided into the foreseeable future through the approval of the proposed
modification.
Downstate New York and the lower Hudson Valley is experiencing a severe shortage of
concrete sand, in particular. This product is a primary component necessary for the
production of concrete. This product is hauled into the area from as far away as central
New York, the Adirondacks, the Capital District, southern New Jersey and Canada.
Concrete sand that sells for approximately $9.00 per ton in central New York routinely
sells for $20 to $25 per ton in parts of this market area. Crushed stone that sells for $12
per ton in central New York sells for $18 to $22 per ton in parts of this market area. The
difference in price is directly attributable to the limited supply of local aggregate sources
relative to market demand.
In addition to the economic benefits described above, a local source of material also has
net environmental benefits. Reduced hauling distances between source and end user
results in reduced fuel consumption and reduced truck greenhouse gas emissions.

2.3.3 Objectives of the Project Sponsor
Osterhoudt proposes no changes in the size of the life of mine area or the depth of
excavation. Osterhoudt proposes to allow mining of bedrock over an approximately nine
acre area in the interior of the approved life of mine area down to the same elevations
already approved for sand and gravel excavation. This will allow the applicant to flatten
out the interior of the mine floor and allow for the future productive development of the
property, thereby increasing the tax base for the Village of Ellenville.
In January 2009, the Village of Ellenville revised the zoning of the property to allow
mining at this site. The Village recognized that the property would be difficult, if not
12

This information was taken from the NYSDEC Mine Database downloaded on May September 5, 2002
and May 10, 2016.
The current database is available at the NYSDEC Website at
http://www.dec.ny.gov/lands/5374.html
13
Census 2000 Data Engine, The United States Department of Commerce, Bureau of the Census,
http://www.census.gov/searchresults.html?q=new+york+state+population&page=1&stateGeo=none&searchtype=web&cssp=SERP&sear
ch.x=0&search.y=0
14
NYSDEC Division of Mineral Resources http://www.dec.state.ny.us/website/dmn/rocktalk.htm.
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impossible, to develop without extensive excavation as the steep slope on the southeast
side of the property limited access to the flat-lying (developable) portion of the property.
The Ellenville area has lost a number of major employers such as Aero Transporters,
Channel Master, Imperial Schrade and VAW (maker of aluminum extruded products). In
addition, the traditional “borscht belt” Catskills resort industry, once a local economic
mainstay, has all but disappeared from the Village15.
The stone proposed to be removed as part of this modification is located in the area
already approved for sand and gravel mining. The approved reclamation for this area is
a flat-lying area suitable for future development. If the steep-sided bedrock ridge is not
mined, there will be less future developable space. Consequently, the applicant is
proposing to remove the stone in the bedrock ridge in aid of the future development of
the site. It is not the purpose of the applicant to create a permanent quarry.
This will allow the Ellenville Mine to continue to supply aggregate for the expected and
continued demand for aggregate within the Village of Ellenville and surrounding area.

2.3.4 Benefits of the Proposed Action
The Ellenville Mine is an existing mine that has a developed access road that exits onto a
major highway, US Route 209. Route 209 is the major highway connecting NYS Route
17 and Thruway corridors and is a major truck route providing access to a large market
area.
The site is well screened from surrounding properties, allowing many potential
environmental impacts to be readily mitigated.
The Ellenville mine will provide local municipalities, contractors and residents with a
nearby source of high quality construction aggregate. Having a local source of aggregate
will reduce the overall amount of fuel usage and emissions from trucks and wear and tear
on the infrastructure in direct proportion to the reduction in mileage traveled by the
trucks.
A local source of high quality construction aggregate will help keep aggregate prices
down and reduce overall truck traffic, especially considering the recent escalation in fuel
prices. Nationwide, truck haul costs were approximately 10 to 20 or more cents per tonmile. The cost savings that a local source provides will be realized every time a
contractor buys sand and gravel or stone for a driveway or when a town or village
purchases material to repair a local road.
Less trucking will result in an overall reduction in emissions and less wear and tear on the
regional infrastructure.

15

Village of Ellenville Comprehensive Plan, available online at
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2.4 Location
The site is located on the northwest side of U.S. Route 209, approximately 1300 feet
northeast of its intersection with N.Y.S. Route 52, as shown on the Location Map on page
6.

2.4.1 Access
The existing access road from US Route 209 (shown on the Mining Plan Map in
Appendix A) will continue to be used to access the site. No changes to the existing
entrance road will be needed as part of this modification. No changes in the level of
traffic operating from this mine are proposed. No significant traffic impacts were
identified in the previously submitted and reviewed Traffic Study for the sand and gravel
mine.
A secure gate has been installed at the mine entrance. This gate will continue to control
vehicle access to the site and will be locked when the mine is not in operation.
The mine access road will provide continued access to the site upon completion of
mining and reclamation.

2.4.2 Zoning
In January 2009, the Village of Ellenville revised their zoning to allow mining at this site.
The site is zoned R-1A and mining is an allowable use in this district. The map on page
11 shows the zoning at and in the vicinity of the site.
Most of the Village is zoned residential.
A portion of the NYS Route 52 corridor along the Good Beer Kill is zoned industrial.
The corridors along US Route 209 and NYS Route 52 are largely zoned business.
The area near the village government center is zoned residential office.

2.5 Design and Layout
The approved 46-acre life of mine area prior to mining consisted primarily of second
growth forest cut by access roads and woods trails. Sand and gravel mining has been
ongoing in the southern part of the life of mine area and has exposed a ridge of bedrock
covering at least 2.9 acres—more bedrock is being exposed as the sand and gravel
excavation continues (see Mining Plan Map in Appendix A). The nine acres from which
bedrock is proposed to be excavated is outlined on the Reclamation Plan Map in
Appendix A and is in and adjacent to the area already mined.
The elevation of the property ranges from approximately 330 feet in the southeastern part
near U.S. Route 209 to about 596 feet in the northern part. The upper elevations are
located on a flat-lying glacial terrace. There is a second, lower terrace in the western part
of the property at an elevation of approximately 510 to 520 feet. The intervening areas
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are steep sloped. The area of proposed bedrock excavation is located near the center of
the life of mine area. The northeast-southwest trending bedrock ridge has a peak
elevation of approximately 591 feet.
The site is bounded on the north by a power line and a mix of vacant woodland and
grassland, on the northeast by woodland and the Ellenridge development, on the
southeast by the U.S. Route 209 commercial district corridor, on the south by woodland
and residential areas in the side streets off U.S. Route 209, on the southwest by vacant
woodlands and the Good Beer Kill and on the northwest by vacant woodlands and
apartments of the Ellenville Housing Authority, as shown on the Location Map on page 6
and the Mining Plan Map in Appendix A. The Ellenridge development is located at a
lower elevation to the northeast of the site and the modification area.
The nearest residences to the site are shown on the Mining Plan Map in Appendix A.
The only homes within 1000 feet of the proposed bedrock excavation are the closest
apartments of the Village of Ellenville Housing Authority and Ellenridge. There are a
handful of commercial buildings located on the southwest side of the Good Beer Kill that
are located within 1000 feet of the southwest part of the proposed bedrock excavation
area. The Canal Street/NYS Route 52 commercial and residential corridor is located at
least 1200 feet southwest of the proposed bedrock excavation area. The US Route 209
commercial strip and side street residential areas are located at least 1400 feet southeast
of the proposed bedrock excavation area. The residential areas on the southeast side of
US Route 209 are located even further from the proposed bedrock excavation area. The
Ellenville Central School is located approximately one-half mile from the proposed
bedrock excavation area. See Location Map in Appendix A.
The design and layout is further discussed in the Mined Land-Use Plan in Appendix A
and in Sections 2.6 and 2.7 below.

2.6 Construction and Operation
2.6.1 Mining Method
The sand and gravel mine will continue to be worked using the standard sand and gravel
excavation methods. No changes to the manner of excavating the sand and gravel will
occur.
Once the overburden or sand and gravel has been removed, the producer and the blaster
will determine the area that will be blasted. The blaster will lay out the location, depth
and diameter of holes to be drilled to achieve the desired goals. Each shot will be
analyzed separately by the blaster depending on influential factors including but not
limited to the type of rock, presence and nature of fractures in the rock, the geologic
characteristics of the rock, the height of the face, the size of the primary crusher, the type
of equipment used to excavate the stone from the shot rock pile, the location of structures
relative to the blast, the allowable vibration limits, the presence of seams in the rock and
the shape and geometry of the face. All relevant information will be assessed by the
NYSDOL certified blaster and incorporated into the blast design to meet the goals of:
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Preventing flyrock;
Complying with the USBM guidelines and mining permit vibration limits;
Preventing the generation of excessive amounts of dust;
Preventing the generation of excessive amounts of blasting fumes;
Properly fragmenting the rock;
Properly displacing the rock so that it can be readily excavated; and
Minimizing fracturing of the rock face immediately adjacent to the blast.
Typically, the grid pattern will have a burden (distance between rows or a row and the
face) and spacing (distance between holes in the same row) ranging from about six feet
by six feet for short faces16 to about 12 feet by 13 feet for full production faces17. Smaller
diameter holes will be used on the short faces; larger diameter holes will be used on
higher faces. The height of the faces will be based on a number of factors, such as the
need to selectively mine the geologic units of differing quality, vibration levels, etc. and
will be determined by the NYSDOL certified blaster.
The holes will then be drilled in the grid pattern to the depths specified by the blaster.
The driller will keep a log of the holes and provide it to the blaster. The blaster will
check to ensure the holes were drilled as directed, make any needed adjustments to the
blast design and then schedule a date for the blast.
Blasting will be scheduled considering short-term weather forecasts and to meet the
applicant’s market demand. The decision to blast on the scheduled day will be made
early in the morning by the NYSDOL certified blaster in charge. If strong, low-level
thermal inversions or thunderstorms are forecast throughout the day, the blast will be
postponed or scheduled to avoid such adverse weather conditions.
Once the decision to blast has been made, the holes will be cleaned out and loaded with
explosives by a team of trained professionals under the direction of the NYSDOL
certified blaster. Each hole will be loaded with explosives and connected by non-electric
millisecond delays, or equivalent. The blasting team will secure the blast area, sound a
warning in a distinctive manner and then detonate the blast. Shot rock will fall down to
the bottom of the mine face. Once the blast area has been checked, the blaster will
provide the “all clear signal” and load out from the shot rock pile will begin.
All blasts will be monitored with a properly calibrated seismograph at a minimum at the
nearest off-site residential structure, at locations specified in the MLUP and at locations
directed by the Department to determine compliance with the USBM guidelines. These
locations may be adjusted as the blast location changes. Typical monitoring locations are
shown on the Mining Plan Map in Appendix A. The NYSDOL certified blaster also uses
the monitoring reports to achieve ever more efficient designs for future blasts. These
records, along with the blaster’s report, blast video and other blast data, will be
maintained by the applicant and provided for review upon request by the Department.

16
17

Faces less than 10 to 15 feet high
Full production faces up to about 50-60 feet high
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Two levels of operation are expected under this proposed modification. In the event that
a large construction project selects the Ellenville Mine as a major source of material, it
might be possible to remove all the stone in a few years. This would reduce the need to
haul in material from more distant sources, thereby reducing fuel consumption, truck
emissions and other potential impacts to receptors along the truck route(s). Under this
scenario, production blasting is expected to occur once every two weeks during the
construction season.
If Osterhoudt does not supply stone to such a project, stone production would be spread
out over a larger part of the life of the mine. This results in less frequent production
blasting (as per market demand but estimated to be four times per year) over a longer
period of time.
Under either scenario, more frequent and smaller development shots will be needed at the
beginning of stone excavation.
More frequent blasting typically has the potential for greater impacts. However, humans
respond differently to blasting and blasting on a regular, more frequent schedule is often
perceived as having less impact than infrequent blasts. Some people get more used to the
blasts and are more likely to be startled when they are infrequent. Consequently, blasting
impacts will be assessed on a shot by shot basis in the DEIS.
Blocks of shot rock too large to crush will be set aside for use as rip rap or be broken
down to a size that will fit through the crusher by the use of a hydraulic hammer mounted
on an excavator.
Blasting will be done between 10 a.m. and 5 p.m. Monday through Friday. Blasting will
not occur on weekends or New Year’s Day, Memorial Day, July 4th, Labor Day,
Thanksgiving and Christmas Day.

2.6.2 Mining Sequence
The direction of mining for the bedrock is shown on the Mining Plan Map in Appendix
A. Excavation will begin near the middle of the bedrock ridge and proceed in a general
southeast to northwest direction, establishing a sinking keyway down to the final grade
(see Direction of Mining Arrow A). The keyway will then be worked to the northeast
and southwest (see Direction of Mining Arrows B) to remove the bulk of the ridge. The
stone along the perimeter of the ridge will be removed in the same sequence as the sand
and gravel mining as the sand and gravel is removed and uncovers the bedrock. The
ridge perimeter rock removal will occur in smaller, construction-like blasts due to the
reduced stone thickness. This sequence will result in the best blasting results and best
screen the mine from surrounding receptors.
The direction of mining is also described in the Mined Land-Use Plan in Appendix A.
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2.6.3 Stone Processing
Blasted stone will be loaded into a haul truck by a front end loader and hauled to the
processing plant via haul roads on the mine floor, in the same manner sand and gravel is
excavated and hauled.
No changes in the approved processing plant are proposed. The current approved plan
allows for the crushing of gravels. The processing plant will crush, size and wash stone
in the same manner as the already approved gravels. Drop points in the plant where
large, angular shot rock would strike a metal surface will be lined with sound deadening
material such as rubber or polyurethane.

2.6.4 Transport Off-Site
Bank run sand and gravel and processed sand and gravel and stone products will be
hauled from the site by on road trucks via the existing entrance road shown on the Mining
Plan Map in Appendix A.
A secure gate has been installed at the mine entrance. This gate will continue to control
vehicle access to the site and will be locked when the mine is not in operation.
No changes in the amount or size of trucks entering or leaving the site are proposed. No
changes to the previously submitted and reviewed Traffic Study (see Appendix A) are
needed.

2.7 Reclamation and Post Reclamation Plans
The proposed removal of bedrock via drilling and blasting will allow Osterhoudt to
achieve the grades shown on the previously approved Reclamation Plan Map for the sand
and gravel mine. The sand and gravel (46 acres) and stone (nine acres within the already
approved 46-acre life of mine area) will be worked to the limits shown on the
Reclamation Plan Map in Appendix A. A total of 46 acres will be mined and reclaimed
over the life of the mine.
Reclamation concurrent with mining will occur on those portions of the mine that have
reached final grade and are not needed for the safe and orderly ongoing mining
operations. The concurrent mining is also shown on the Mining Snapshots in Section
2.7.2. of the Mined Land-Use Plan in Appendix A.
All disturbed areas and areas to be mined during the permit term will be covered by a
reclamation bond as required by NYS Mined Land Reclamation Law. The bond will not
be released until the NYSDEC Mined Land Specialist is satisfied that the reclaimed areas
have met the requirements of the Mined Land Reclamation Law.
The reclaimed site will have two general levels at elevations of 510 and 530 feet. A slope
graded to one vertical on two horizontal with an access ramp connecting the two
elevations is still proposed.
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Final mine side slopes in sand and gravel will be graded to no steeper than one vertical on
two horizontal. Slopes will be roughened by the bulldozer tracks during grading to
reduce runoff velocity, hold seed and mulch in place and trap moisture.
Portions of the final floor of the sand and gravel mine compacted by heavy equipment
will be scarified to facilitate root penetration prior to placement of topsoil for
reclamation. The final floor and perimeter slopes of the sand and gravel mine will be
covered with six inches of on-site topsoil and upper subsoil capable of supporting and
sustaining vegetation and planted to grasses and legumes, as described below. The only
proposed bedrock slopes will be in the transition slope between the 510 and 530 foot
elevation areas of the mine floor. A vertical face of stone approximately 18 feet high will
be left vertical but will be backfilled with on-site, excess overburden to a grade of one
vertical on two horizontal, as shown on Typical Section B-B’ in Appendix A. This area
and all areas of proposed stone excavation will be reclaimed in the same manner as the
floor of the sand and gravel mine.
Bedrock will be at or near the final mine floor in approximately nine acres. In this area,
sewer and water service will be provided to any future homes to be built in that area by
blasting shallow service trenches through the bedrock as needed at the time of future
development.
Final reclamation will begin immediately upon completion of mining activities at the site.
All reclamation will be completed within two years of completion of mining activities.
The following recommendations were developed in accordance with the New York State
Revegetation Procedures Manual: Surface Mining Reclamation, May 2005.
A fertility test will be done on the topsoil used for revegetation prior to it being used for
reclamation. Lime and fertilizer will be applied according to the results of the soil
fertility test and to achieve a pH of 5.5 or higher. Part of the lime will be applied at
seeding and the other part after the seeds start to germinate.
Grass and legume seed for revegetation of the pit floor will consist of commercial grades
of:
Flat Pea (Lathco variety)
Red Top (Streeker variety)
Birds Foot Trefoil
Tall Fescue (Ky-31 variety)

@ 15 lbs/acre
@ 5 lbs/acre
@ 15 lbs/acre
@ 15 lbs/acre

The applicant may choose to substitute an equivalent seeding mixture and application rate
recommended by the local U.S. Department of Agriculture Soil and Conservation Service
or if conditions at the time of reclamation warrant with approval of the Mined Land
Reclamation Specialist.
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All legumes will be inoculated. Straw/hay mulch will be applied at two tons/acre (one
ton/acre if hydroseeded) to achieve 75 to 90 percent ground cover.

3.0 ENVIRONMENTAL SETTING
The existing pertinent environmental conditions at the project site and vicinity are
described below.

3.1 Surficial Geology
The surficial geology at and in the vicinity of the modification area is shown on the map
on page 17 and briefly described below.
The approved life of mine area is mapped as lacustrine (lake) delta overlying a kame
terrace deposit. The lake delta formed where streams flowed into and deposited sand and
gravel in a glacial lake in the valley of the Rondout Creek. The kame terrace sand and
gravel underlying the lake delta was deposited between the melting and retreating
glaciers and the valley walls. Both deposits formed near the end of the Pleistocene
Glacial Epoch.
The sand and gravel being worked in the approved mine will be excavated off of the
bedrock that is proposed to be removed as part of the modification application.

3.2 Bedrock Geology
The bedrock geology at and in the vicinity of the modification area is shown on the map
on page 19 and briefly described below.
The bedrock in the vicinity of the site strikes in a generally northeast-southwest direction,
roughly paralleling the valley of the Rondout Creek. Bedding generally dips steeply to
the northwest. The bedrock at the site follows these regional trends and is part of the
Middle Devonian geologic age (approximately 390 million years ago).
The on-site bedrock consists of greenish gray, medium to fine grained, siliceously
cemented, well indurated, medium to thin bedded, steeply dipping graywacke sandstone
with few interbeds of dark gray, paper thin shaly partings. The state bedrock geology
map that is the base map for the Bedrock Geology Map on page 19 indicates the bedrock
at the site is mapped as part of the undifferentiated Hamilton Group that across a large
area generally consists of shales and sandstones. The bedrock ridge at the site contains
primarily sandstone.

3.3 Land Uses
The general land uses in the vicinity of the site are shown on the Land Use Map on page
20 and are briefly described below.
The area immediately surrounding the site and unmined portions of the site are largely
wooded hillside. A utility line runs in a northeast-southwest direction along the western
end of the life of mine area.
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The proposed nine-acre modification area is a northwest-southeast trending ridge of
sandstone bedrock on the floor of the existing sand and gravel mine in the footprint of the
existing 46-acre approved life of mine area. As part of the modification, this ridge is
proposed to be leveled off to the same grades already approved for sand and gravel
mining in order to allow the intended development of the property.
The site is located in the Village of Ellenville. The Village generally contains a grid
pattern of streets. The northeast-southwest trending corridor of U.S. Route 209 is a major
car and traffic route between the NYS Thruway and Interstate 86/Route 17. It
predominantly contains commercial development along its frontage and streets further
back from Route 209 contain more residential properties. The Route 209 corridor is
approximately 1500 feet or more from the modification area.
The second major highway corridor in the Village is NYS Route 52 and it runs
northwest-southeast, intersecting Route 209 to the south of the proposed modification
area. Route 52 is predominantly commercial developed along its frontage and streets
further back from Route 52 contain more residential properties. The Route 52 corridor is
approximately 1450 feet or more from the modification area.
The nearest potential receptor to the modification area is the Ellenridge development
located approximately 600 feet to the northeast. The nearest potential receptors in other
directions are the Village of Ellenville Housing Authority apartments located
approximately 650 feet to the southwest, a series of scattered residences along Ulster
Heights Road located approximately 2500 feet to the west, a few scattered residences
along Irish Cape Road approximately 4200 feet to the north, residences along Phyllis
Drive located approximately 1075 feet to the east, the predominantly commercial strip
along US Route 209 located approximately 1400 feet to the southeast, the residences
along the end of Spring Road located approximately 1200 feet to the south-southeast and
the industrial-commercial area between the Good Beer Kill and NYS Route 52 located
approximately 900 feet to the south.
The Village government building is located on the north side of NYS Route 52
approximately 1900 feet southeast of the modification area (see map on page 20).
The Ellenville public library is located south of NYS Route 52 approximately 1900 feet
south of the modification area.
Three places of worship within 2000 feet south of the modification area are also shown
on the map on page 20.
The Ellenville Central School is located approximately one-half mile to the southeast of
the modification area.

3.4 Existing Sources of Noise
The map on page 23 shows the existing community sources of noise in the vicinity of the
proposed modification area.
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The main source of noise in the vicinity of the site is traffic and other activity in the
businesses along the US Route 209 and NYS Route 52 corridor. These two roads are
major connectors and US Route 209, in particular, is the main northeast-southwest route
between the NYS Thruway and Interstate 86/Route 17.
Activities in residential areas in the Village are a lesser source of noise. These areas tend
to have quieter ambient sound levels than the corridors adjacent to the major highways.
Activities in the industrial zoned areas in the Village are a lesser source of noise. These
areas are along the Good Beer Kill/NYS Route 52 corridor to the southwest of the
modification area and in the area between the Ellenville Central School and the
abandoned D&H Canal to the southeast of the modification area.

3.5 Existing Sources of Dust
The map on page 25 shows the existing community sources of dust in the vicinity of the
proposed modification area.
The main source of dust in the vicinity of the site is traffic and other activity in the
businesses along the US Route 209 and NYS Route 52 corridor. These two roads are
major connectors and US Route 209, in particular, is the main northeast-southwest route
between the NYS Thruway and Interstate 86/Route 17.
The existing sand and gravel mine is a source of dust. Dust generating activities and
mitigation measures to control the mine dust are discussed in the Mined Land-Use Plan in
Appendix A.
Activities in residential areas in the Village are a lesser source of dust. These areas tend
to have less intensive dust generating activities than the corridors adjacent to the major
highways.
Activities in the industrial zoned areas in the Village are a lesser source of dust. These
areas are along the Good Beer Kill/NYS Route 52 corridor to the southwest of the
modification area and in the area between the Ellenville Central School and the
abandoned D&H Canal to the southeast of the modification area.
The waste treatment plant, airport and junkyard located 3500 feet or more to the east of
the modification area are lesser sources of dust.

4.0 POTENTIAL SIGNIFICANT ENVIRONMENTAL
IMPACTS
Evaluation of the project and environmental setting indicates the project may have
potential impacts related to: (1) increased sound levels due to the operation of a drill and
hydraulic hammer, and loading of shot rock; (2) air overpressure from blasting causing
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impacts to structures and startling residents; (3) ground vibration from blasting causing
impacts to structures, including infrastructure, and startling residents; (4) flyrock leaving
the limits of the mine; (5) increased dust generation due to blasting; (6) fumes from the
detonation of explosives; and (7) existence of surface bedrock on the final reclamation
plan.
In this section, each of the potential short-term, long-term and cumulative impacts of the
proposed modification to allow the removal and processing of bedrock are analyzed using
the following methodology:
Summarize portions of the environmental setting that relate to or might affect the
potential impact
Describe the aspects of the proposed action that have the potential to cause an
impact, before considering the proposed mitigation measures
Describe the potential impact
Describe the proposed mitigation measures
Assess the effectiveness of each proposed mitigation measure
Determine the significance of each potential impact based on accepted standards
or established practices
Recommend additional mitigation measures if a potential impact is deemed
significant
The fact that a proposed project results in a change in the environment does not mean that
project will have a significant environmental impact. The goal of this methodology is to
gather all pertinent data in one document, assess all reasonably foreseeable impacts and
design the proposed action so that all potential impacts are either insignificant or have
been mitigated to the maximum extent practicable.
This section addresses the potential impacts at a level of detail that reflects the potential
severity of the impacts and the reasonable likelihood of their occurrence, as required in 6
NYCRR Part 617.
Those potential impacts identified in this section that cannot be avoided will be identified
in Section 5.0.

4.1 Potentially Significant Noise Impacts
4.1.1 Content of Detailed Noise Study
The comprehensive Noise Impact Assessment (“NIA”) in Appendix D describes in detail:
The existing community ambient sound levels;
Existing noise sources in the mine and in the community;
The potential receptors most likely to be impacted by the operation of the
additional equipment needed to drill, blast and process the sandstone (rock drill
and hydraulic hammer);
The sound levels of the drill, hydraulic hammer and stone loadout;
Proposed best management practices to prevent or mitigate noise from equipment
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operation from the existing sand and gravel mine (already permitted and
reviewed) in addition to the new equipment needed for drilling, stone excavation,
and hammering;
Estimation of the expected sound levels at the identified receptors most likely to
be impacted by the proposed modification;
Recommendation and assessment of any further needed mitigation measures; and
Determination of noise impact significance at each receptor most likely to be
impacted by the proposed modification.
This NIA is an update of the NIA done in support of the approved application to mine
sand and gravel at this site.
The potential noise impacts of the additional equipment are discussed in the section
below. The proposed measures outlined in Section 4.1.4 mitigate the potential impacts to
the maximum extent practicable. The analysis indicates that there will be no significant
noise impacts to off-site receptors.

4.1.2 Noise Background
The site is zoned R1-A and mining is an allowable use with a special use permit.
Osterhoudt has a special use permit for the sand and gravel mining and is seeking
approval to add mining bedrock in a nine-acre area within the already approved 46-acre
life of mine area.
The site, as it existed prior to approval of mining, could not be developed due to the
steepness of the topography. To offset the number of businesses that have left the Village
in recent years and attempt to restore the tax base, the Village changed the zoning in 2009
to allow the site to be first mined so that it can then be developed. Lowering the height of
the hill, as proposed, allows for a number of productive future land-uses. A northeastsouthwest trending ridge of sandstone bedrock encountered during the early stages of
mining greatly reduces the amount of flat-lying post-reclamation developable area.
Osterhoudt proposes to level out the bedrock ridge to the originally proposed reclamation
elevations and this will require the drilling and blasting of sandstone and the use of
additional equipment, including a rock drill to drill holes for loading blasting agents and a
hydraulic hammer mounted on an excavator to break up oversized shot rock to a size that
can be fed to the crusher in the processing plant. In addition, NYSDEC requested that
this study assess the impact of loading of shot rock.
The entire site is bounded on the north by a power line and a mix of vacant woodland and
grassland, on the northeast by vacant woodland, on the southeast by the U.S. Route 209
commercial district corridor, on the south by woodland and residential areas in the side
streets off U.S. Route 209, on the southwest by vacant woodlands and the Good Beer Kill
and on the northwest by vacant woodlands and apartments of the Ellenville Housing
Authority, as shown on the Noise Location Map on page 34. The Ellenridge
development is located to the north, beyond the ridgeline on the north side of the site (see
Receptor Location R2 on the Noise Location Map on page 34).
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The more populated and developed portions of the Village of Ellenville are located 1400
feet or more from the nine-acre modification area. These include commercial strips along
US Route 209 to the southeast and along NYS Route 52 to the southwest and large
residential areas beyond the commercial strips and on side roads off the two main
highways. The residential areas are largely on the valley floor at elevations ranging from
approximately 300 to 325 feet. The residential area around receptor R6 about 2400 feet
to the southwest of the modification area is at elevations ranging from 500 to 650 feet is
generally at the same approximate elevation as much of the site.
The elevation of the property ranges from approximately 330 feet in the southeastern part
near U.S. Route 209 to about 600 feet in the northwestern part. The upper elevations are
located on a flat-lying glacial terrace. There is a second, secondary terrace in the western
part of the property at an elevation of approximately 510 to 520 feet. The intervening
areas are steep sloped. Most of the site is wooded.
The nine-acre northeast-southwest trending ridge where bedrock is proposed to be
excavated varies in elevation from approximately 565 to 590 feet and is located in the
southern part of the life of mine area.

4.1.3 Description of Potential Noise Impact
Sand and gravel mining and processing is already approved over a 46-acre life of mine
area. These analyses assess whether the addition of mining sandstone over a nine-acre
area within the already approved 46-acre life of mine area will have a significant noise
impact.
The changes in the operation include:
The use of a rock drill for advancing holes in the bedrock. The drill will operate
for about one day on site for each blast and will operate on the top of the face
being blasted. A down-the-hole (DTH) hammer drill will be used. DTH drills
have the hammer located adjacent to the drill bit and at a much lower elevation
than the top hammer drills (the hammer is located at the top of the drill mast and
is much more noticeable) that were more common in the past. In addition, on a
DTH drill, the hammer goes down into the drilled hole and becomes greatly
muffled by the surrounding rock, resulting in a significantly lower sound level.
The difference in sound levels resulting from loading large shot rock into a haul
truck. The first bucket of shot rock dropped into the metal bed of a haul truck is
louder and more intrusive than the first bucket of sand and gravel being loaded.
Subsequent buckets of shot rock loaded into the truck are generally quieter as the
first bucket of stone reduces the amount of stone on metal contact and reduces
the height of the drop from the bucket to the bed of the truck. The equipment
loadout and plant sound levels used in the original Noise Study were from a
sandstone quarry so the analyses was already somewhat protective. However, in
this study, we included a separate and new source for loadout of stone to be
protective of the community.
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The use of a hydraulic hammer. Blasting can result in oversized blocks of shot
rock that are too big to crushed. These blocks are typically put to one side and
sold for armor stone, rip rap, slope and shore stabilization stone and other similar
uses or are periodically broken with a hydraulic hammer attachment on an
excavator. Consequently, this impact will occur infrequently when sufficient
oversized blocks have been collected to warrant use of a piece of equipment that
is not normally needed in a sand and gravel mine. This impact is intrusive
because the hammer makes a chattering, impulse-type sound that is noticeable
and does not blend in with ambient community sound. A hydraulic hammer was
included in the noise analyses.
The air overpressure from blasting is not a significant source of noise and is best assessed
separately. The majority of air overpressure occurs at frequencies too low to be heard by
the human ear and lasts for a split second. It does not significantly contribute to
community noise and its startle effects are addressed in Section 4.2 below.
Before applying detailed analysis or considering the effectiveness of the proposed
mitigation measures, the ongoing and new equipment at the site has the potential to
increase sound levels in the community and introduce impulse-type industrial sounds that
are not consistent with the acoustic nature of the area.

4.1.4 Proposed Noise Mitigation Measures
The proposed mitigation measures and how each measure controls or eliminates the
potential noise impacts of on-site excavation and mine equipment operation are described
below.
The mitigation measures represent best management practices that control potential noise
impacts during all phases of the project. Many of these apply more to the existing sand
and gravel operation but are included here as the noise analysis is cumulative in nature.
Only the area needed for one season’s work will be stripped at any one time.
Intervening dense vegetation can reduce sound levels by several decibels. The
NYSDEC Noise Policy indicates that dense vegetation that is at least 100 feet in
depth will reduce sound levels by three to seven decibels. Other noise
publications indicate reductions up to 10 decibels are possible18. Vegetation is
more effective at reducing high frequency noise. The amount of this attenuation
increases as the size of the buffer zone increases. Delaying the removal of
vegetation until absolutely necessary maximizes the attenuation effect of the
buffer zones. This measure represents a best management practice that reduces
sound levels throughout the operation and could not be specifically quantified in
the modeling.
Setbacks and buffers. Approximately 46 acres of the 75-acre property are
proposed to be mined. The remaining property (29 acres) is largely wooded and
surrounds the life of mine area, providing buffers ranging in thickness from
18

Beranek, Leo L. and Ver, Istvan L. editors, “Noise and Vibration Control Engineering” John Wiley &
Sons, Inc., 1992, page 134.
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approximately 25 feet to over 1100 feet. The mining limits were chosen to
control or avoid potential environmental impacts and the larger wooded setbacks
screen the operation from the Village. The property boundary setbacks are shown
on the Mining Plan Map and Reclamation Plan Map in Appendix A. These
setbacks will be 25 feet from the Ellenridge development parcel to the north, 25 to
275 feet along the vacant, mostly wooded Chapin and American Builders parcels
and power line to the northwest, 25 to 145 feet along the Ellenville Housing
Authority property to the west, approximately 340 to 400 feet to the southwest
and 25 feet to over 1100 feet to the southeast. The stone excavation area is
located approximately 140 feet from the nearest northern property line, 400 feet
from the nearest western property line, 250 feet from the nearest eastern property
line and 350 feet from the nearest southern property line. The amount of noise
attenuation increases as the size of the buffer zone increases, both from vegetation
attenuation as described above and from increased distance. Point source sound
levels drop six dBA for each doubling of distance beyond 50 feet. The NYSDEC
Noise Policy states increases of more than three dBA are noticeable. Increasing
the setbacks as described above will result in decreases of more than three dBA in
most cases and will, therefore, be noticeably to dramatically effective.
Perimeter berms. Topsoil/upper subsoil and overburden removed from the
underlying materials to be excavated will be stored in berms along the perimeter
of the mine (see Mining Plan Map in Appendix A). These berms, particularly in
conjunction with the mine faces when excavation approaches the mining limit,
can provide significant attenuation when they intervene between operating
equipment and potential receptors. The amount of attenuation depends on the
geometry between the noise source, berm and the potential receptor. Using a
standard methodology outlined in 2.4.2 of the Noise Study in Appendix D, the
barrier attenuation can be estimated. Intervening substantial barriers such as
berms, mine faces and hills can provide up to 24-dBA attenuation. The Noise
Study notes that the perimeter berm along the northeast side of the life of mine
area should be a minimum 10 feet high to properly mitigate the potential impacts
to the Ellenridge development of a drill operating on the top of the bedrock ridge.
For this study, a maximum of only 20-dBA barrier attenuation was assumed.
Operation on mine floor. Almost all equipment, including the processing plant,
loaders, haul trucks and hydraulic hammer will operate on the mine floor
surrounded by mine faces that will range in height up to about 60 feet. The mine
faces, combined with perimeter berms, can provide significant attenuation when
they intervene between operating equipment and potential receptors. The amount
of attenuation depends on the geometry between the noise source, berm and the
potential receptor. Using a standard methodology outlined in 2.4.2 of the Noise
Study in Appendix D, the barrier attenuation can be estimated. Intervening
substantial barriers such as berms, mine faces and hills can provide up to 24-dBA
attenuation. For this study, a maximum of only 20-dBA barrier attenuation was
assumed.
Loading of Shot Rock. Care should be taken to load the first bucket of shot rock
into a haul truck. The height of the drop from the loader bucket to the truck bed
will be minimized.
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Directional mining. This is the best management practice of maintaining barriers
such as mine faces, perimeter berms, stockpiles and hills between mine equipment
and potential receptors for as long as practicable. The direction of mining is
described in Section 2.7.2 of the Mined Land-Use Plan and shown on the Mining
Plan Map, both in Appendix A. This practice can provide substantial barrier
attenuation, as previously described.
Use of down-the-hole hammer (DTH) drill. The applicant proposes to use a DTH
drill. DTH drills have the hammer located adjacent to the drill bit and at a much
lower elevation than the top hammer drills (the hammer is located at the top of the
drill mast and is much more noticeable) that were common in the past. In
addition, on a DTH drill, the hammer goes down into the drilled hole and
becomes greatly muffled by the surrounding rock, resulting in a significantly
lower sound level (varies between different drills but it can be as much as 10
dBA).
Drill shroud. The drill will be equipped with a shroud around the drill bit to help
reduce sound at the source.
Location of Hydraulic Hammer. The hydraulic hammer will be located on the
mine floor and, to the extent practicable, will be operated in a location screened
from receptors to the southwest and west where the perimeter sand and gravel
faces are lower and the receptors (e.g. R6) are at comparable elevations to the
mine.
Location and orientation of processing plant. The processing plant is and will
continue to be located on the mine floor near the center of the site. The resulting
sound reduction varies at each location but is typically on the order of a few dBA.
The crusher side of the plant is somewhat louder than the screening side of the
plant and should be located on the northeast side of the plant.
Use of sound deadening material in processing plant. Drop points in the plant
where large, angular shot rock would strike a metal surface will be lined with
sound deadening material such as rubber or polyurethane.
Location of stockpiles.
Whenever practicable, the stockpiles should be
preferentially located on the southwest side of the plant to supplement the barrier
attenuation at Receptor 6. This practice can provide substantial barrier
attenuation, as previously described. Specific reductions in sound levels due to
intervening stockpiles were not accounted for in the modeling to be more
protective of the community.
Mufflers and backup alarms: Applicant controlled equipment will be equipped
with operating mufflers and radar activated or white noise backup alarms and
maintained in good working order. Properly maintained sound control devices
such as mufflers can reduce sound levels by 10 dBA or more. The Mine Safety
and Health Administration (MSHA) requires mine equipment use backup alarms.
Standard backup alarms operate at near pure tones (which are more noticeable
than a wide range of tones) and at frequencies the human ear is sensitive to so that
the alarm will be clearly heard. This results in a sound that is very noticeable
over a large distance. MSHA has approved the use of sonar-activated and white
noise alarms. The sonar-activated alarms only sound when they detect an
obstacle near the equipment backing up. This reduces the number of times the
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alarms sounding to the minimum practicable and reduces impacts from impulse
sounds. White noise alarms emit a sound that can be heard close up but tends to
blend into the background at greater distances. These best management practices
reduce the potential impulse or pure tone sound impact but could not be
specifically quantified so the modeling is more protective of the community.
Flow through traffic patterns. The haul roads will be laid out to promote flow
through traffic patterns that eliminate or minimize the need for trucks to back up,
thereby reducing the potential for backup alarms to sound. This best management
practice reduces the potential impulse or sudden sound impact but could not be
specifically quantified so the modeling is more protective of the community.
Limit vehicle speed. Vehicle speeds on haul roads and the entrance road will be
limited to 10 mph. Plant personnel will enforce the speed limit. Violators will be
warned and advised of the on-site speed limit. This will reduce the sound level of
the trucks at the source by a few dBA.
Use of jake brakes. Trucks going to and from the site will be instructed to avoid
use of their jake brakes except in emergency situations. These brakes are power
assisted and generate a loud, abrupt sound. This will reduce the sound level of the
trucks at the source by a few dBA as well as limit the number of times this sudden
sound occurs.
Slamming tailgates. Truck drivers will be instructed to not slam their tailgates.
This will reduce the sound level of the trucks at the source by a few dBA as well
as limit the number of times this sudden sound occurs.
Limited hours of operation. The planned maximum hours of operation are 7 a.m.
to 5 p.m. Monday through Friday and on Saturdays from 8 a.m. to 2 p.m. The
typical hours of operation will be 7:00 a.m. to 3:30 p.m. Monday through Friday and 8
a.m. to 2 p.m There will be no excavation operations on Sundays, New Year’s

Day, Memorial Day, July 4th, Labor Day, Thanksgiving Day and Christmas Day.
Limiting the hours of operation is one of the most effective means of controlling
potential noise impacts. This measure does not have a quantifiable reduction in
sound levels but serves to control the duration of the potential noise impact.
The first 430 feet of the entrance road is paved. Paving the entrance road
smoothes the road and reduces the sound level of the truck by about one to three
dBA.
Proper maintenance of trucks. Trucks hauling material from the site are required
by State Law to be manufactured, equipped and maintained with noise control
devices.

4.1.4.1 Assessment of Significance of Potential Noise Impacts
In October 2000, the NYSDEC issued a Noise Policy entitled, “Assessing and Mitigating
Noise Impacts”.19 This policy provides direction to NYSDEC Staff for the evaluation of
sound levels and characteristics generated by proposed or existing facilities and
represents the main tool used by NYSDEC to assess potential sound impacts.
The comprehensive Noise Study in Appendix D was prepared in accordance with the
NYSDEC Noise Policy to evaluate the potential worst-case noise impacts of this project.
19

Available on the NYSDEC Web Page at: http://www.dec.state.ny.us/website/dcs/policy/noise2000.pdf
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The mitigation measures discussed in the study were developed from experience and the
applicable Best Management Practices. The proposed mining plan submitted as part of
the Mined Land-Use Plan (see Appendix A) incorporates the mitigation measures from
the Noise Study (see Appendix D). The results of this study are summarized below.
Decisions from the NYSDEC Commissioner have refined and clarified the Noise Policy.
In practice, the following summarizes what is considered a significant impact at sensitive
receptors:
0-3 dBA Increase—barely perceptible, should have no appreciable effect
3-6 dBA Increase—may have potential impact only in cases of most sensitive
receptors
6-10 dBA Increase—may require additional analysis
More than 10 dBA Increase—should consider avoidance and mitigation in most
cases
In addition, the Noise Policy also states that sound level increases of less than five dBA
are unnoticed to tolerable and increases of five to 10 dBA are intrusive.
Increases of less than five dBA at all off-site receptors are considered to be not
significant. Increases of five to six dBA are generally considered not significant but are
sometimes a concern due to the overlapping language in the NYSDEC Noise Policy.
The community surrounding the site was assessed by examination of aerial photos and
maps, field inspection and preliminary measurement of sound levels. Based on this
evaluation, the potential receptors most likely to be impacted by the modification were
identified and ambient sound levels in the community were measured at locations
representative of the sound level at the receptors. More distant receptors would be less
impacted by the project than the receptors identified and assessed in the Noise Study.
Existing ambient sound levels were measured in accordance with the guidelines outlined
in the Department Noise Policy. The mine was not in operation at the time of the
measurements. The ambient sound level data collected for each receptor location is
summarized in the following table. The receptor locations are shown on the map on page
34:
Ambient Sound Levels at Receptor Locations (dBA)
Ambient
Monitoring
Location
R1
R2
R3
R4
R5

Morning
15-minute Leq

Afternoon
15-minute Leq

52.5 (10:24 a.m.)
47.5 (10.51 a.m.)
62.2 (11:12 a.m.)
63.9 (11:43 a.m.)
59.9 (12:03 p.m.)

55.0 (4:00 p.m.)
47.1 (4:16 p.m.)
57.9 (4.32 p.m.)
63.4 (4:48 p.m.)
57.9 (5:02 p.m.)
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R6

49.7 (12:27 p.m.)

51.8 (5:21 p.m.)

The lowest value (identified in blue) was used to be more protective of the
community. The ambient measurements were made before mining began at the site
on April 23, 2009.
The following sources are part of the already approved sand and gravel mine and their
impacts were previously assessed. These sources are included in this analysis since
noise is typically a cumulative impact. The noise source locations are shown on the
Noise Location Map on the following page.
Source P1--The processing plant area including a portable screening and
washing plant and crusher, a small loader (e.g Caterpillar 966) loading trucks
and an on road truck moving around the area;
Source L1—The face loadout area in the northeastern part of the mine,
including a moderate sized loader (e.g. Caterpillar 980) and a haul truck; this
represents face loadout earlier in the mine life;
Source L2—The face loadout area in the northwestern part of the mine,
including a moderate sized loader (e.g. Caterpillar 980) and a haul truck; this
represents face loadout later in the mine life;
Source T1—An on road haul truck operating on the entrance road (a typical
occurrence throughout the day).
A stone drilling and excavation operation of this size would typically use the following
additional equipment:
Source L3— loadout of shot rock at the face by a moderate sized loader such as
Caterpillar 980 and a truck moving to and from the face and plant; this would
occur when there was a demand for stone products and likely would not occur
every day but only for a few weeks per year;
Source D1—A drill operating atop the bedrock ridge (the drill would typically
operate intermittently for a day or so followed by little or no drilling activity until
the next blast occurs); and
Source H1—A hydraulic hammer operating on the mine floor to break up
oversized pieces of shot rock to a size small enough to put through the processing
plant (typically, the hammer would operate intermittently as the operator would
pick out oversized blocks of shot rock and only operate the hammer when a big
enough pile had been built). This source is not the loudest source as it is often
quiet for several minutes and then is loud when the hammer is actually breaking
up the oversized shot rock--this sound often stands out for its industrial and
impulsive nature in the same manner as traditional backup alarms.
Stripping operations occur for a few days a year typically during the winter when most
people spend more time indoors. No one receptor would be significantly impacted by
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stripping operations for more than a few days over the life of the operation. No change in
stripping operations is proposed as part of this modification. This activity is already
approved as part of the already approved sand and gravel mining so there is no change in
the proposed impact.
The sound levels of equipment comparable to what is being used in the sand and gravel
mine or that will be used to drill, remove and excavate the stone were measured. The
loudest measured mining equipment sound levels at a distance of 50 feet are shown in the
table below.
Octave Bands
(Hertz)
31
63
125
250
500
1000
2000
4000
8000
16,000
Composite

Processing Plant, Loader and Haul Truck
Loader and On
(Sand and Gravel and
Drill
Road Truck
Stone)
86.2
44.0
80.6
95.7
64.9
88.8
94.1
76.7
87.8
87.0
80.0
86.2
86.0
78.7
78.3
83.6
82.2
75.3
81.5
78.9
77.5
78.2
75.7
69.2
70.6
67.5
62.9
56.7
51.4
55.0
89.2 dBA
76.4 dBA
83.6 dBA

Hydraulic
Hammer

On Road
Haul Truck

73.6
82.6
87.2
79.5
73.4
70.5
68.8
65.8
62.1
53.5
78.0 dBA

82.1
80.7
78.0
73.8
70.0
73.1
69.2
62.7
52.7
43.0
76.4 dBA

The sound levels of the various mine sources were modeled at each receptor location,
accounting for attenuation due to distance and attenuation due to barriers such as
intervening mine faces, stockpiles and berms. The sound levels of each equipment
source were logarithmically combined with the pre-mining ambient sound level to get the
expected sound level due to mining at each receptor.
Overall, nine scenarios were modeled for each receptor:
The plant operating at Source P1, the face being loaded out at Source L1 and an
on road truck using the entrance road (typical daily operations of the sand and
gravel mine only in the southeast part of the mine—this scenario is representative
of typical daily operations early in the mine life);
The plant operating at Source P1, the face being loaded out at Source L2 and an
on-road truck using the entrance road (typical daily operations of the sand and
gravel mine only in the northwest part of the mine—this scenario is typical of
daily operations later in the mine life);
The plant operating at Source P1, the face being loaded out at Source L3 and an
on road truck using the entrance road (typical daily operations of the stone mine
only in the southeast part of the mine—this scenario is typical of daily operations
early in the mine life);
The plant operating at Source P1, the face being loaded out at Sources L1 and L3,
a drill operating at Source D1, a hydraulic hammer operating at Source H1 and an
on road truck using the entrance road (a worst-case scenario where both sand and
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gravel and stone is being loaded in the southeast part of the mine, the drill is
drilling holes for a blast and the hydraulic hammering is operating on the mine
floor—this worst case scenario early in the mine life will likely not occur more
than a few days per year);
The plant operating at Source P1, the face being loaded out at Sources L2 and L3,
a drill operating at Source D1, a hydraulic hammer operating at Source H1 and an
or road truck using the entrance road (a worst-case scenario where both sand and
gravel is being loaded in the northwest part of the mine and stone is being loaded
in the southeast part of the mine, the drill is drilling holes for a blast and the
hydraulic hammering is operating on the mine floor—this worst-case scenario
later in the mine life will likely not occur more than a few days per year);
The plant operating at Source P1, the face being loaded out at Sources L1, L2 and
L3, a drill operating at Source D1, a hydraulic hammer operating at Source H1
and an or road truck using the entrance road (a worst-case scenario where both
sand and gravel is being loaded in the northwest part of the mine and stone is
being loaded in the southeast part of the mine, the drill is drilling holes for a blast
and the hydraulic hammering is operating on the mine floor—this worst-case
scenario later in the mine life will likely not occur more than a few days per
year);
The plant operating at Source P1, the face being loaded out at Sources L1 and L3
and an on road truck using the entrance road (this moderate scenario represents
sand and gravel and stone excavation in the southeast part of the mine early in
the mine life and will likely occur a few weeks every year);
The plant operating at Source P1, the face being loaded out at Sources L2 and L3
and an on road truck using the entrance road (this moderate scenario represents
sand and gravel in the northwest part of the mine and stone excavation in the
southeast part of the mine late in the mine life and will likely occur a few weeks
every year); and
The plant operating at Source P1, the face being loaded out at Sources L1 and L2
and an on road truck using the entrance road (this moderate scenario represents
sand and gravel in the northwest and southeast parts of the mine and will likely
occur a few weeks).
The scenarios give a comprehensive analysis of near, far and mid-operations and are
representative of potential typical, worst-case noise and moderate impacts from the
proposed operation.
The noise impacts of the scenarios likely to occur on a frequent or daily basis (Section
4.1.1.4.1), only for a few days per year or over the life of the mine (Section 4.1.1.4.2) and
on an infrequent (but moderate) basis (Section 4.1.1.4.3) are summarized below.
4.1.4.1.1 Noise from Daily Operations
The sound levels and sound level increases at each receptor location (see map on page
34) due to operations likely to occur on a regular, almost daily basis when the site is in
operation are summarized on the first table on page 39 and discussed below. These daily
operations include excavation, processing and hauling of sand and gravel and stone and
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represent the first three bulleted scenarios above.
The first scenario (see the P1+L1+T1 column in the first table on page 39) assumes the
plant is operating at Source P1, sand and gravel is being loaded out of the face at Source
L1 and an on road truck is using the entrance road (T1). This represents typical daily
operations of the sand and gravel mine in the southeast part of the mine. This scenario is
representative of typical daily operations early in the mine life).
The largest increase due to this scenario is 1.8 dBA. The increases at all receptor
locations under this scenario are not significant under the NYSDEC Noise Policy.
The second scenario (see the P1+L2+T1 column in the first table on page 39) assumes the
plant is operating at Source P1, sand and gravel is being loaded out the face at Source L2
and an on-road truck is using the entrance road (T1). This represents typical daily
operations of the sand and gravel mine in the northwest part of the mine. This scenario is
typical of daily operations later in the mine life). The largest increase due to this scenario
is 1.8 dBA. The increases at all receptor locations under this scenario are not significant
under the NYSDEC Noise Policy.
The third scenario (see the P1+L3+T1 column in the first table on page 39) assumes the
plant is operating at Source P1, stone is being loaded out of the face at Source L3 and an
on-road truck is using the entrance road (T1). This represents typical daily operations of
the proposed stone quarry in the southern part of the mine.
The largest increase due to this scenario is 2.1 dBA. The increases at all receptor
locations under this scenario are not significant under the NYSDEC Noise Policy.
The infrequent, worst-case operations of the proposed project will have no significant
adverse impact to the sound levels for receptors within the community. This analysis is
conservative and more protective of the community since it assumes the loudest side of a
noise source is always pointed at the receptor, assumes no attenuation due to vegetation,
despite the fact that the mine is surrounded by wooded buffers, assumes no atmospheric
attenuation and only allows for a maximum barrier attenuation of 20 dB (a maximum of
24 dB is allowed for substantial barriers such as hillsides, topography, earthen berms).
4.1.4.1.2 Noise from Operations Likely to Occur a Very Short Amount of Time
The sound levels and sound level increases at each receptor location (see map on page
34) due to operations likely to occur only a few days per year or for a few days over the
life of the mine are summarized on the second table on page 39 and discussed below.
These infrequent, worst-case operations include excavation, processing and hauling of
stone and sand and gravel simultaneously and represent the second three bulleted
scenarios above.
The first worst-case scenario (see the P1+L1+L3+D1+H1+T1 column in the second table
on page 39) assumes the plant is operating at Source P1, sand and gravel is being loaded
out of the southeast face at Source L1, stone is being loaded out of the face at Source L3,
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a drill is operating atop the bedrock ridge, a hydraulic hammer is operating on the mine
floor to break shot rock into smaller pieces (H1) and an on road truck is using the
entrance road (T1). This represents extremely busy operations of the mine and is only
likely to occur a few days per year.
The largest increase due to this scenario is 4.6 dBA. The increases at all receptor
locations under this scenario are not significant under the NYSDEC Noise Policy.
The second worst-case scenario (see the P1+L2+L3+D1+H1+T1 column in the second
table on page 39) assumes the plant is operating at Source P1, sand and gravel is being
loaded out of the northwest face at Source L2, stone is being loaded out of the face at
Source L3, a drill is operating atop the bedrock ridge, a hydraulic hammer is operating on
the mine floor to break shot rock into smaller pieces (H1) and an on road truck is using
the entrance road (T1). This represents extremely busy operations of the mine and is only
likely to occur a few days per year.
The largest increase due to this scenario is 4.5 dBA. The increases at all receptor
locations under this scenario are not significant under the NYSDEC Noise Policy. The
third worst-case scenario (see the P1+L1+L2+L3+D1+H1+T1 column in the second table
on page 39) assumes the plant is operating at Source P1, sand and gravel is being loaded
out of the southeast face at Source L1 and the northwest face at Source L2, stone is being
loaded out of the face at Source L3, a drill is operating atop the bedrock ridge, a
hydraulic hammer is operating on the mine floor to break shot rock into smaller pieces
(H1) and an on road truck is using the entrance road (T1). This represents extremely
busy operations of the mine and is only likely to occur a few days over the life of the
mine.
The largest increase due to this scenario is 4.6 dBA. The worst-case increase occurs at
Receptor R2 (Ellenridge) and is largely due to the operation of the drill on the bedrock
ridge. Construction or maintenance of a 10-foot high berm or equivalent is recommended
to mitigate the drill sound. The increases as mitigated at all receptor locations under this
scenario are not significant under the NYSDEC Noise Policy.
The infrequent, worst-case operations of the proposed project will have no significant
adverse impact to the sound levels for receptors within the community. This analysis is
conservative and more protective of the community since it assumes the loudest side of a
noise source is always pointed at the receptor, assumes no attenuation due to vegetation,
despite the fact that the mine is surrounded by wooded buffers, assumes no atmospheric
attenuation and only allows for a maximum barrier attenuation of 20 dB (a maximum of
24 dB is allowed for substantial barriers such as hillsides, topography, earthen berms).
4.1.4.1.3 Noise from Operations That Occur Infrequently or a Moderate Amount
The sound levels and sound level increases at each receptor location (see map on page
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SOUND LEVEL OF EACH SCENARIO COMBINED WITH PREMINING AMBIENT AND RELATED INCREASE ABOVE PREAMBIENT MINING (DAILY SCENARIOS)

SOUND LEVEL OF EACH SOURCE AT RECEPTOR
Receptor
R1
R2
R3
R4
R5
R6

Ambient
52.5
47.5
62.2
63.9
59.9
49.7

P1
40.5
40.5
37.1
48.0
46.0
43.7

L1
27.4
30.4
24.3
24.0
29.3
41.1

L2
23.3
26.4
20.7
25.3
31.7
22.5

L3
23.0
37.5
20.7
34.0
31.7
41.6

D1
30.6
49.6
35.0
40.0
49.7
48.3

H1
24.9
41.3
22.6
36.2
35.0
24.3

T1
42.9
42.6
47.7
24.8
35.0
31.6

SOUND LEVEL OF EACH SCENARIO COMBINED WITH PREMINING AMBIENT AND RELATED INCREASE ABOVE PREAMBIENT MINING (SHORT-TERM, WORST-CASE SCENARIOS)

SOUND LEVEL OF EACH SOURCE AT RECEPTOR
Receptor

Ambient

P1

L1

L2

L3

D1

H1

T1

R1
R2
R3
R4
R5
R6

52.5
47.5
62.2
63.9
59.9
49.7

40.5
40.5
37.1
48.0
46.0
43.7

27.4
30.4
24.3
24.0
29.3
41.1

23.3
26.4
20.7
25.3
31.7
22.5

23.0
37.5
20.7
34.0
31.7
41.6

30.6
47.4
35.0
40.0
49.7
48.3

24.9
41.3
22.6
36.2
35.0
24.3

42.9
42.6
47.7
24.8
35.0
31.6

39

P1+L1+T1 Increase P1+L2+T1 Increase P1+L3+T1 Increase
53.2
0.7
53.2
0.7
53.2
0.7
49.3
1.8
49.3
1.8
49.6
2.1
62.4
0.2
62.4
0.2
62.4
0.2
64.0
0.1
64.0
0.1
64.0
0.1
60.1
0.2
60.1
0.2
60.1
0.2
50.7
1.0
50.7
1.0
51.2
1.5

P1+L1+L2
P1+L1+L3+
P1+L2+L3+
Increase
Increase +L3+D1+ Increase
D1+H1+T1
D1+H1+T1
H1+T1
53.2
0.7
53.2
0.7
53.2
0.7
52.1
4.6
52.0
4.5
52.1
4.6
62.4
0.2
62.4
0.2
62.4
0.2
64.0
0.1
64.0
0.1
64.0
0.1
60.5
0.6
60.5
0.6
60.5
0.6
53.3
3.6
53.0
3.3
53.3
3.6
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SOUND LEVEL OF EACH SCENARIO COMBINED WITH PREMINING AMBIENT AND RELATED INCREASE ABOVE PREAMBIENT MINING (MODERATE DURATION SCENARIOS)

SOUND LEVEL OF EACH SOURCE AT RECEPTOR
Receptor

Ambient

P1

L1

L2

L3

D1

H1

T1

R1
R2
R3
R4
R5
R6

52.5
47.5
62.2
63.9
59.9
49.7

40.5
40.5
37.1
48.0
46.0
43.7

27.4
30.4
24.3
24.0
29.3
41.1

23.3
26.4
20.7
25.3
31.7
22.5

23.0
37.5
20.7
34.0
31.7
41.6

30.6
47.4
35.0
40.0
49.7
48.3

24.9
41.3
22.6
36.2
35.0
24.3

42.9
42.6
47.7
24.8
35.0
31.6

40

P1+L1+L3+
P1+L2+L3+
P1+L1+L2
Increase
Increase
Increase
T1
T1
+T1
53.2
0.7
53.2
0.7
53.2
0.7
49.7
2.2
49.6
2.1
49.4
1.9
62.4
0.2
62.4
0.2
62.4
0.2
64.0
0.1
64.0
0.1
64.0
0.1
60.1
0.2
60.1
0.2
60.1
0.2
51.6
1.9
51.2
1.5
51.2
1.5
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34) due to operations likely to occur infrequently for a few weeks per year are
summarized on the table on page 40 and discussed below. These moderate operations
include excavation, processing and hauling of stone and sand and gravel simultaneously
and represent the last three bulleted scenarios above.
The first moderate scenario (see the P1+L1+L3+T1 column in the table on page 40)
assumes the plant is operating at Source P1, sand and gravel is being loaded out of the
southeast face at Source L1, stone is being loaded out of the face at Source L3 and an on
road truck is using the entrance road (T1). This represents operations likely to occur a
few weeks per year.
The largest increase due to this scenario is 2.2 dBA. The increases at all receptor
locations under this scenario are not significant under the NYSDEC Noise Policy.
The second moderate scenario (see the P1+L2+L3+T1 column in the table on page 40)
assumes the plant is operating at Source P1, sand and gravel is being loaded out of the
northwest face at Source L2, stone is being loaded out of the face at Source L3 and an on
road truck is using the entrance road (T1). This represents operations likely to occur a
few weeks per year.
The largest increase due to this scenario is 2.1 dBA. The increases at all receptor
locations under this scenario are not significant under the NYSDEC Noise Policy.
The third moderate scenario (see the P1+L1+L2+T1 column in the table on page 40)
assumes the plant is operating at Source P1, sand and gravel is being loaded out of the
southeast face at Source L1 and the northwest face at Source L2 and an on road truck is
using the entrance road (T1). This represents operations likely to occur a few weeks over
the life of the mine.
The largest increase due to this scenario is 1.9 dBA. The increases as mitigated at all
receptor locations under this scenario are not significant under the NYSDEC Noise
Policy.
The infrequent, worst-case operations of the proposed project will have no significant
adverse impact to the sound levels for receptors within the community. This analysis is
conservative and more protective of the community since it assumes the loudest side of a
noise source is always pointed at the receptor, assumes no attenuation due to vegetation,
despite the fact that the mine is surrounded by wooded buffers, assumes no atmospheric
attenuation and only allows for a maximum barrier attenuation of 20 dB (a maximum of
24 dB is allowed for substantial barriers such as hillsides, topography, earthen berms).
4.1.4.1.4 Impulse Sounds
The potential impact of impulse and other objectionable sounds is not a function of
measuring and controlling increases in sound levels. Impulse sounds are not necessarily
noticeable for their high sound levels but because they are often pure sounds such as a
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backup alarm or are jarring or industrial in nature (such as the use of jake brakes,
slamming a tailgate, shot rock dropping into an empty truck bed, a hydraulic hammer
breaking shot rock). These potential impacts are assessed not by numerical assessment
but by the application of appropriate mitigation measures such as outlined in Section
4.1.4 above.
Applicant controlled equipment will be equipped with radar activated or white noise
backup alarms and maintained in good working order. The Mine Safety and Health
Administration (MSHA) requires mine equipment use backup alarms. Standard backup
alarms operate at near pure tones (which are more noticeable than a wide range of tones)
and at frequencies the human ear is sensitive to so that the alarm will be clearly heard.
This results in a sound that is very noticeable over a large distance. MSHA has approved
the use of sonar-activated and white noise alarms. The sonar-activated alarms only sound
when they detect an obstacle near the equipment backing up. This reduces the number of
times the alarms sound to the minimum practicable and reduces impacts from impulse
sounds. White noise alarms emit a sound that can be heard close up but tends to blend
into the background at greater distances.
Jake brakes are mechanically assisted brakes that are used to stop a truck quickly. They
will be used in the event of an emergency but will not be used as a routine means of
slowing down.
Truck drivers will be instructed to not slam their tailgates. This will reduce the sound
level of the trucks at the source by a few dBA as well as limit the number of times this
sudden sound occurs.
Care should be taken to load the first bucket of shot rock into a haul truck. The height of
the drop from the loader bucket to the truck bed will be minimized. Drop points in the
primary crusher and hopper will be lined with noise deadening materials.

The hydraulic hammer will be located on the mine floor and, to the extent practicable,
will be operated in a location screened from receptors to the southwest and west where
the perimeter sand and gravel faces are lower and the receptors (e.g. R6) are at
comparable elevations to the mine.

4.1.5 Noise Conclusions
The project, as proposed, will not have a significant impact on community sound levels.
The best management practices outlined above and in Appendix D mitigate the limited
potential impacts to community sound levels to the maximum extent practicable. The
analyses were done at the receptors most likely to be potentially impacted by the
operation. Noise impacts at other and more distant receptors will be less than those
specifically assessed and will not be significantly impacted. No additional mitigation is
recommended or necessary.

4.2 Assessment and Mitigation of Potentially Significant
Blasting Air Overpressure Impacts
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An analysis of the potential blasting impacts, including potential impacts as a result of air
overpressure on off-site structures (potential damage) and potential sensitive receptors
(potential startle effect), is in Appendix C. The potential receptor locations are shown on
the map on page 52.
The potential air overpressure20 impacts of the proposed
modification are discussed below. The proposed measures outlined in Section 4.2.3
avoid or mitigate the potential impacts to the maximum extent practicable. The analysis
indicates that there will be no significant impact as a result of blasting related air
overpressure.
The procedures outlined below are intended to provide the public with a general
understanding of the proposed blasting procedures, blasting issues and common blasting
mitigation measures. Blasting is a complex process with many, often competing, issues.
Focusing too much on one aspect of blasting can lead to inferior results in other aspects
of blasting. For example, air overpressure resulting from stemming ejection can be
reduced by complete confinement of the explosives column. However, this can result in
higher than necessary ground vibration levels, harder to dig shot rock piles and increased
numbers of oversized pieces of shot rock. The NYSDOL certified blaster is the
professional that assesses and balances out these potentially competing factors to best
meet all the blasting demands. There will be times when the certified blaster, based on
his training and experience, will not need to use all of the tools or mitigation measures.
Consequently, this report should be read with the understanding that the blasting related
mitigation measures, procedures, etc. are general and subject to use at the discretion of
the certified blaster.

4.2.1 Air Overpressure Background
Blasting is the most effective and environmentally friendly method of loosening solid
rock. Holes are drilled to prescribed depths in a regular pattern, loaded with explosives
and covered with angular crushed stone (stemming). The explosive column is effectively
confined by the surrounding rock mass and the stemming and is not comparable to the
unconfined explosions seen in Hollywood movies.
The purpose of mine blasting is to fragment the solid rock so it can be readily excavated
and crushed. Blasting is an expensive process that makes up a significant portion of the
overall cost of mining. The vibrations that people might feel at their home during a blast
are wasted energy that escaped from the rock mass being blasted. Consequently, it is in
the best financial interest of the miner to reduce off-site blasting vibrations.
Blasting is a well understood science that is done safely by NYSDOL certified blasters
thousands of times each year in New York State. The blasting at the Ellenville Mine will
be done in accordance with the United States Bureau of Mines (USBM) air overpressure
guidelines. These limits have been used by NYSDEC in every mining permit involving
20

Air overpressure is often called air blast. This term is slowly falling by the wayside as it mistakenly
implies that air overpressure has a significant audible portion. Blasting results in a short-duration (typically
a second) sound that is an insignificant source of noise. Most of the air overpressure occurs at frequencies
too low to heard by the human ear and it is these low frequency vibrations that are the proper focus of
blasting impact analysis.
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blasting and will be used for this modification. These guidelines and their significance
are described in Section 4.2.1.3 below.

4.2.1.1 Description of Blasting Procedure
Once the overburden or sand and gravel has been removed, the producer and the blaster
will determine the area that will be blasted. The blaster will lay out the location, depth
and diameter of holes to be drilled to achieve the desired goals. Each shot will be
analyzed separately by the blaster depending on influential factors including but not
limited to the type of rock, presence and nature of fractures in the rock, the geologic
characteristics of the rock, the height of the face, the size of the primary crusher, the type
of equipment used to excavate the stone from the shot rock pile, the location of structures
relative to the blast, the allowable vibration limits, the presence of seams in the rock and
the shape and geometry of the face. All relevant information will be assessed by the
NYSDOL certified blaster and incorporated into the blast design to meet the goals of:
Preventing flyrock;
Complying with the USBM guidelines and mining permit vibration limits;
Preventing the generation of excessive amounts of dust;
Preventing the generation of excessive amounts of blasting fumes;
Properly fragmenting the rock;
Properly displacing the rock so that it can be readily excavated; and
Minimizing fracturing of the rock face immediately adjacent to the blast.
Typically, the grid pattern will have a burden (distance between rows or a row and the
face) and spacing (distance between holes in the same row) ranging from about six feet
by six feet for short faces21 to about 12 feet by 13 feet for full production faces22. Smaller
diameter holes will be used on the short faces; larger diameter holes will be used on
higher faces. The height of the faces will be based on a number of factors, such as the
need to selectively mine the geologic units of differing quality, vibration levels, etc. and
will be determined by the NYSDOL certified blaster.
The holes will then be drilled in the grid pattern to the depths specified by the blaster.
The driller will keep a log of the holes and provide it to the blaster. The blaster will
check to ensure the holes were drilled as directed, make any needed adjustments to the
blast design and then schedule a date for the blast.
The sequence of blasting and stone excavation is described in Section 2.7.2.2 of the
Mined Land-Use Plan, shown on the Mining Plan Map in Appendix A and briefly
described below.
Stone blasting and excavation will begin near the middle of the bedrock ridge and
proceed in a general southeast to northwest direction, establishing a sinking keyway
down to the final grade (see Direction of Mining Arrow A on the Mining Plan Map). The
21
22

Faces less than 10 to 15 feet high
Full production faces up to about 50-60 feet high
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keyway will then be worked to the northeast and southwest (see Direction of Mining
Arrows B) to remove the bulk of the ridge. The stone along the perimeter of the ridge
will be removed in the same sequence as the sand and gravel mining as the sand and
gravel is removed and uncovers the bedrock. The ridge perimeter rock removal will
occur in smaller, construction-like blasts due to the reduced stone thickness. This
sequence will result in the best blasting results and best screen the mine from surrounding
receptors.
Blasting will be scheduled considering short-term weather forecasts and to meet the
applicant’s market demand. The decision to blast on the scheduled day will be made
early in the morning by the certified blaster in charge. If strong, low-level thermal
inversions or thunderstorms are forecast throughout the day, the blast will be postponed
or scheduled to avoid such adverse weather conditions.
Once the decision to blast has been made, the holes will be cleaned out and loaded with
explosives by a team of trained professionals under the direction of the certified blaster.
Each hole will be loaded with explosives and connected by non-electric millisecond
delays, or equivalent. The blasting team will secure the blast area, sound a warning in a
distinctive manner and then detonate the blast. Shot rock will fall down to the bottom of
the mine face. Once the blast area has been checked, the blaster will provide the “all
clear signal” and load out from the shot rock pile will begin. Blocks of shot rock too
large to crush will be set aside for use as rip rap or be broken down to a size that will fit
through the crusher by the use of a hydraulic hammer mounted on an excavator.
All blasts will be monitored with a properly calibrated seismograph at the nearest off-site
residential structure, at locations specified in the MLUP and at locations directed by the
Department. Typical monitoring locations are shown on the Mining Plan Map in
Appendix A of the DEIS. The certified blaster also uses the monitoring reports to
achieve ever more efficient designs for future blasts. These records, along with the
blaster’s report, blast video and other blast data, will be maintained by the applicant and
provided for review upon request by the Department.
Two levels of operation are expected under this proposed modification. In the event that
a large construction project selects the Ellenville Mine as a major source of material, it
might be possible to remove all the stone in a few years. This would reduce the need to
haul in material from more distant sources, thereby reducing fuel consumption, truck
emissions and other potential impacts to receptors along the truck route(s). Under this
scenario, production blasting is expected to occur once every two weeks during the
construction season.
If Osterhoudt does not supply stone to such a project, stone production would be spread
out over a larger part of the life of the mine. This results in less frequent production
blasting (based on market demand but estimated to be four times per year) over a longer
period of time.
Under either scenario, more frequent and smaller development shots will be needed at the
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beginning of stone excavation.
Blasting will be done between 10 a.m. and 5 p.m. Monday through Friday. Blasting will
not occur on weekends or New Year’s Day, Memorial Day, July 4th, Labor Day,
Thanksgiving and Christmas Day.

4.2.1.2 Blasting Air Overpressure
The energy and gas produced by the controlled detonation of the explosives expands
outward fragmenting the rock in the immediate vicinity of the drill holes. Quarry blasts
are designed so that most of the energy and gases are used up in breaking the rock in the
blast area. The vibrations that leave the blast area through the ground are called ground
vibration; those leaving through the air are called air overpressure.
Ground vibration usually dissipates more rapidly than air overpressure. It is difficult for
a person unfamiliar with blasting to distinguish between the two.
Air overpressure is measured by the microphone component of a seismograph and is
usually measured in pounds per square inch (psi) and reported as decibels (dB). The dB
reading for air overpressure and a steady state community sound level reported in dBA
are not the same. The human ear is sensitive to particular frequencies of sound, typically
in the range from 15 to 16,000 hertz for a young person with normal hearing. Sound
meters that measure community sounds filter out the frequencies that the human ear does
not hear. The microphone used to measure air overpressure measures all frequencies.
Most of the air overpressure occurs at frequencies below 15 hertz, below the frequencies
that the human ear can hear. Air overpressure is not a significant source of noise.
However, it can cause a structure to vibrate.
The formula for converting air overpressure in psi to linear decibels is:
dB=20log10(P/P0)
Where P0=2.9 10-9 psi
Air overpressure is caused by three main sources:
Air Pressure Pulse—Direct displacement of the air by the moving mass of blasted
rock
Rock Pressure Pulse—Vibrating ground at some distance from the blast
Gas Release Pulse—Venting at the blast hole due to improper confinement

4.2.1.3 Research on Blasting Air Overpressure
The USBM, formerly part of the United States Department of the Interior, undertook
extensive research to determine the vibration levels that begin to cause damage. Based
on the results of thousands of blasts in a wide range of geologic and geographic
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conditions, the USBM developed guidelines intended to prevent cosmetic damage by air
overpressure to the weakest building materials. A landmark publication presented the
guidelines for air overpressure23.
When air overpressure passes a house, the house reacts by moving. The USBM research
showed that the response of the house depends on the magnitude of the vibration
(expressed as peak air overpressure in pounds per square inch). The USBM research
showed the glass in windows is the building material most susceptible to air overpressure.
A properly installed window can withstand an air overpressure of 151 dB. The USBM
guidelines were very conservatively set at the levels listed below:
Measuring System
0.1 Hz High Pass
2.0 Hz High Pass

Maximum Air Overpressure
134 dB
133 dB24

5 or 6 Hz High Pass
C Slow (Not Exceeding 2 seconds)

129 dB
105 dB

The 133-dB threshold was chosen by the USBM as being the level at which glass panes
in improperly installed windows would begin to crack. An improperly installed window
is one that has been installed at a slight angle to the window frame or is subject to other
externally applied force.
The dB based air overpressure units vary logarithmically, not linearly. An air
overpressure of 151 dB has roughly 7.94 as much overpressure as a 133 dB air
overpressure. Therefore, the USBM limits have a large safety factor and are very
protective.
The air overpressure limits shown above have been the industry standard since the 1980’s
and have been found to be effective in preventing blasting damage from air overpressure.
Blasting occurs about 15,000 times per day in the United States and the USBM
guidelines are the most commonly applied limits used to prevent blasting damage.
Compliance with these limits is required in NYSDEC Mined Land Reclamation permits
and will be required for this modification. All blasts at the Ellenville Mine will be
designed and implemented by the NYSDOL certified blaster so that these limits are not
exceeded at any off-site structure. The safe blasting practices demonstrated throughout
the United States and New York State on a daily basis further demonstrates the utility and
validity of employing the conservative USBM air overpressure guidelines at the
Ellenville Mine.
The average person has little experience with the measurement of vibrations and the
meaning of the units used to measure blasting vibrations. The USBM measured common
events that occur on a daily basis to determine how they compare to the vibration levels
allowable under the USBM guidelines for ground vibration and air overpressure.
23

Siskind, D.E., Stachura, V.J., Stagg, M.S. and Kopp, J.W. (1980a), “Structure Response and Damage
Produced by Airblast from Surface Blasting”, USBM Report of Investigations 8485.
24
Most commercially available seismographs use a 2.0-Hertz High Pass system.
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The USBM found that common events such as a gust of wind and typical fluctuations in
temperature and atmospheric pressure create strains on buildings that are comparable to
or greater than those resulting from air overpressure due to blasting done in accordance
with the USBM guidelines. This further confirms that the USBM guidelines are
conservative and protective. Most reasonable people are not concerned that their house is
going to be damaged by such routine activities or normal changes in weather and they
should likewise not be concerned that blasting in accordance with the USBM guidelines,
as proposed for the Ellenville Mine, will damage their homes in any way.

4.2.2 Description of Factors Affecting Air Overpressure Levels and
Potential Air Overpressure Impacts
Blasts are designed so that the energy from the detonated explosives efficiently fragments
the rock next to the drill holes. The excess energy that leaves the blast area through the
air (air overpressure) is wasted. It is in the best interest of the blaster and the applicant to
minimize the amount of this wasted energy.
The magnitude of the air overpressure vibrations depends mainly on:
The height of the face and size of the area blasted. All other things being equal, a
larger surface area of rock being blasted will generate more air overpressure;
The speed of propagation across the face. Care needs to be taken to ensure the
timing between surface delays doesn’t propagate across the face faster than the
speed of sound and cause a higher than necessary air overpressure; and
The degree of confinement. Most blasting air overpressure is caused by the rock
being blasted suddenly moving and compressing the air in front of the mine face.
Air overpressure can also be caused when blast energy escapes from the rock
being blasted through: (a) naturally occurring mud seams, joints, fractures, faults
or other zones of weakness in the rock; and (b) improper or inadequate
confinement of the explosives in a blast hole through the wrong type of stemming
(the inert angular crushed stone placed on top of the explosives column in a blast
hole), an inadequate amount of stemming or inadequate amounts of rock
covering the explosives column, typically expressed as front row burden.
Excessive air overpressure can cause the glass in windows to crack and can cause a house
to rattle. Compliance with the USBM guidelines prevent any cosmetic damage but does
not address the human reaction, or startle effect of the house rattling in response to air
overpressure.
The USBM conducted research25 to address the human response to blasting. The results
of this research are summarized below.

25

Siskind, D.E., Stachura, V.J., Stagg, M.S. and Kopp, J.W. (1980a), “Structure Response and Damage
Produced by Airblast from Surface Blasting”, USBM Report of Investigations 8485.
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Human beings are capable of detecting very low levels of vibrations. It is not often
possible to blast in such a way that air overpressure will not be felt at any off-site
location. Research has shown that most humans’ response to air overpressure is:
More favorable if it is of short duration (less than two seconds)—events lasting
longer are more noticeable and cause more concern;
More favorable if it occurs when the person is more active (e.g. a person at rest is
usually more startled than a person actively working);
More favorable if it occurs during louder times of the day or week; and
Less favorable if it occurs unexpectedly.
Further research summarized by the USBM26 indicated that complaints increase when the
air overpressure is in excess of 120 dB. While it is very difficult to design all blasts to
have an air overpressure less than 120 dB without increasing other impacts, the blaster
will make every reasonable effort to keep the air overpressure as low as possible.
In addition, the USBM research has shown that humans respond more favorably when
they understand that air overpressure is not going to damage their home.
The USBM recommended the mitigation measures outlined in Section 4.2.3 below to
mitigate the potential startle effect resulting from air overpressure. These measures also
address the human response to ground vibrations.
In general, the magnitude of blasting air overpressure decreases with increasing distance
from the blast. Air overpressure is usually higher in front of the blast area and less
behind the area being blasted. Intervening topographic barriers between the blast and the
potential receptor such as hills and ridges can attenuate, or reduce, air overpressure.
Intervening woods can also attenuate air overpressure, although to a much lesser extent.
Strong, low-level thermal inversions can increase the area in which air overpressure is
felt. In general, the temperature of the air decreases with increasing altitude. A thermal
inversion occurs when an overlying layer of air has a higher temperature than the
underlying layer. If the thermal inversion is sufficiently strong, air overpressure
encountering the inversion will be refracted back downwards and the air overpressure
will be noticeable at greater distances.
In addition, vibrations from air overpressure are often felt at greater distances than
vibrations from ground vibration and can be mistaken for ground vibrations since both
cause a house to shake.
In New York State and in the vicinity of the site, thermal inversions are common during
the blasting season early in the morning. During the night, cold, denser air sinks towards
the ground and when the sun rises the upper layers of air are heated first. Most thermal
inversions “burn off” by mid-morning.
26

Siskind, D.E., Stachura, V.J., Stagg, M.S. and Kopp, J.W. (1980a), “Structure Response and Damage
Produced by Airblast from Surface Blasting”, USBM Report of Investigations 8485.
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4.2.2.1 Potential Receptor Locations
The proposed nine-acre modification area is a northwest-southeast trending ridge of
sandstone bedrock in the footprint of the existing 46-acre approved life of mine area for
the Ellenville sand and gravel mine. The modification application proposes that the ridge
be leveled off to the same grades already approved for sand and gravel mining in order to
allow the intended development of the property.
The site is located in the Village of Ellenville on two terraces at the top of a steep hill
overlooking the populated areas of the Village. The Village generally contains a grid
pattern of streets. The northeast-southwest trending corridor of U.S. Route 209 is a major
car and traffic route between the NYS Thruway and Interstate 86/Route 17. It
predominantly contains commercial development along its frontage and streets further
back from Route 209 contain more residential properties. The Route 209 corridor is
approximately 1500 feet or more from the modification area.
The second major highway corridor in the Village is NYS Route 52 and it runs
northwest-southeast, intersecting Route 209 to the south of the proposed modification
area. Route 52 is predominantly commercial developed along its frontage and streets
further back from Route 52 contain more residential properties. The Route 52 corridor is
approximately 1450 feet or more from the modification area.
The nearest potential receptor to the modification area is the Ellenridge development
located approximately 600 feet to the northeast. The nearest potential receptors in other
directions are the Village of Ellenville Housing Authority apartments located
approximately 650 feet to the southwest, a series of scattered residences along Ulster
Heights Road located approximately 2500 feet to the west, a few scattered residences
along Irish Cape Road approximately 4200 feet to the north, residences along Phyllis
Drive located approximately 1075 feet to the east, the predominantly commercial strip
along US Route 209 located approximately 1400 feet to the southeast, the residences
along the end of Spring Road located approximately 1200 feet to the south-southeast and
the industrial-commercial area between the Good Beer Kill and NYS Route 52 located
approximately 900 feet to the south.
The map on page 52 shows the locations of these potential receptors and receptor areas.
The map also shows the location of the places of worship, Village government center and
Ellenville Library located within 2000 feet of the modification area. The Ellenville
downtown historic district is located approximately 2000 feet from the modification area.
The design of a blast is based on the distance to the nearest structures. While there is
some value to knowing the location of more distant receptors, a blast design that
complies with the vibration limits at a closer distance will almost always comply with the
vibration limits at greater distances in the same direction.
The USBM guidelines were developed to protect the weakest building materials and are
protective of historic structures.
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Mitigation measures are listed, described and assessed in Section 4.2.3 below.

4.2.2.2 Prediction of Air Overpressure Levels
There are formulae used to estimate the air overpressure from a blast. These formulas are
widely published in blasting textbooks and reports, including the International Society of
Blasting Engineers’ Blasters Handbook. These formulae are less widely used than
ground vibration predictive formulae since air overpressure is typically only a potential
nuisance and the impacts from ground vibration, although less likely to occur, are more
significant if they do occur. Compliance is primarily ensured by proper blast
implementation.
Using these formulae, it is possible to estimate the air overpressure levels that can be
expected by homes around the modification area. Compliance with the USBM guidelines
will be readily possible.
A typical predictive formula for air overpressure is:
Air Overpressure (psi)=1.0 x (Cube Root SD)-1.1
Where SD (Cube Root Scaled Distance)=Distance From Blast (Feet)/(Pounds of Explosive per 8
ms Delay)0.33

The air overpressure prediction formula is less widely used by blasters in blast design and
is typically less important than the predictive formula for ground vibration. Compliance
is primarily ensured by proper blast implementation.
On August 21, 2017, North American Quarry & Construction Services, LLC (NAQCS)
conducted a signature hole test at the site. The purpose of the test blast was to get sitespecific information regarding how site-specific conditions affect the way blasting
vibrations are transmitted through the ground. Seismographs were set up at five
representative locations (see aerial photo in Appendix F) in the community to gather the
vibration data. NAQCS analyzed the vibration data to determine, among other things,
site specific “k-factors” that could be used to estimate expected vibration levels at off-site
structures for use in determining a recommended blast design. These k-factors were then
used to determine basic blast designs, including the pounds of explosives per delay,
which can be used to predict the expected air overpressure.
NAQCS provided two example blast designs (see Appendix F). The first design was for
four-inch diameter holes, a 35-foot high face, holes loaded with 179 pounds of emulsion
and ANFO (ammonium nitrate and fuel oil) explosive and one hole per delay. This
design used the highest calculated k-factor measured from the signature hole analysis.
Using this design, the expected air overpressure levels at the nearest off-site structures
would be:
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Location (4.0” Holes)

Distance (feet)

35-37 N. Main Street
Sahler Residence
28-30 Canal Street
10 Eastwood Avenue
300 Ellenridge Parkway
Ellenville Central School

1200
1000
900
850
650
2640

Predicted Air
Overpressure (dBL)
120
121
122
123
125
112

All of these predicted peak air overpressures are well within the USBM recommendations
(133 dBL) that are almost universally placed in NYSDEC mining permits involving
blasting. These USBM limits have been proposed for this project.
The second design was for 4.5-inch diameter holes, a 35-foot high face, holes loaded with
227 pounds of emulsion and ANFO (ammonium nitrate and fuel oil) explosive and one
hole per delay. This design used the highest calculated k-factor measured from the
signature hole analysis. Using this design, the expected air overpressure levels at the
nearest off-site structures would be:
Location (4.5” Holes)

Distance (feet)

35-37 N. Main Street
Sahler Residence
28-30 Canal Street
10 Eastwood Avenue
300 Ellenridge Parkway
Ellenville Central School

1200
1000
900
850
650
2640

Predicted Air
Overpressure (dBL)
120
122
123
124
126
113

All of these predicted peak air overpressures are well within the USBM recommendations
(133 dBL) that are almost universally placed in NYSDEC mining permits involving
blasting. These USBM limits have been proposed for this project.
Complying with the vibration limits at the closest receptors will in almost all instances
result in lower air overpressure levels at greater distances.
The NYSDOL certified blaster will consider all applicable factors before determining the
appropriate safety factor to use to ensure compliance with the air overpressure levels.

4.2.3 Description and Effectiveness of Proposed Air Overpressure
Mitigation Measures
The proposed mitigation measures and how each measure controls or eliminates the
potential blasting air overpressure impacts are described below.
The mitigation measures represent best management practices that control potential
blasting air overpressure impacts of the project.
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Vegetated Buffers. Only the area needed for one season’s activities will be
stripped at one time. The wooded ridges near direction of mining arrows 9 and
10 on the Mining Plan Map in Appendix A will remain in place until the last
stages of sand and gravel mining. Although not considered in the quantifiable
analysis above, wooded buffers around the modification area will reduce air
overpressure levels slightly. Wooded buffers provide minimal attenuation of air
overpressure.
Setbacks. Approximately 46 acres of the 75-acre property are proposed to be
mined. The remaining property (29 acres) is largely wooded and surrounds the
life of mine area, providing buffers ranging in thickness from approximately 25
feet to over 1100 feet. Wooded buffers provide minimal attenuation of air
overpressure.
Directional Mining. The direction of mining for the bedrock was designed to
maintain perimeter stone faces for as long as possible and to take advantage of
the surrounding perimeter sand and gravel faces as much as possible. Air
overpressure is greatest in front of the blasted face and is felt at greater distances
than ground vibrations so the faces were oriented in a direction where the air
overpressure could be practically directed towards the fewest number of potential
receptors.
A certified expert blaster will do all blasting. NYSDOL certified blasters have to
meet the stringent educational and experience standards set by the Department of
Labor. These standards include required levels of experience under the direction
of a certified blaster, testing and continuing education.
Proper Safety Procedures. All blasts will be designed and implemented
following proper blast management practices in accordance with the
requirements of the Mine Safety and Health Administration and NYSDOL.
These best management practices have been developed based on decades of
experience throughout the country and introduce to the blasting procedure
reproducible and reliable practices that minimize the potential for human error.
Proper Blast Design and Implementation. The blaster will design and implement
all blasts to comply with the USBM and permit required air overpressure limits.
Air overpressure from blasts designed and implemented in compliance with these
limits will prevent any air overpressure damage to off-site structures.
Proper Blast Confinement. The certified expert blaster will lay out each blast,
ensuring appropriate burden is maintained to properly confine the explosive
column. The face will be profiled at the blaster’s discretion to aid in determining
the front row burden. Failure to provide sufficient front row burden means there
is not sufficient rock to confine the blast. This can result in the release of blast
energy and generate higher air overpressures. Use of modern blasting aids such
as a face profiler reduces the likelihood of insufficient front row burden.
Use of down-the-hole hammer (DTH) drill. The applicant proposes to use a
DTH drill. DTH drills result in a straighter hole with less “wander” (deviation
from the planned location). Straighter holes make it easier for the blaster to
ensure that the proper amount of stone is covering the explosives column, thereby
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reducing the potential for release of blast energy and the generation of
unnecessary air overpressure.
The blaster will specify the drill holes location, size and depth. The certified
blaster will have control and be responsible for all aspects of the blast design and
implementation. The certified blaster has the required experience and training to
ensure that blasts are done properly.
Drilling Log. The driller will keep a log describing any unusual conditions found
in the holes and provide the logs to the certified blaster. These logs will note the
presence of mud seams, fractures, joints, faults and other weaknesses in the rock
that would allow blast energy to escape. If the blaster knows the locations of
these features, he can design and implement the blast to avoid or minimize the
release of blast energy.
The blaster will review the drill logs and make any adjustments needed to
account for the conditions of the rock encountered in the holes. Proper
communication between the driller and blaster will help identify the presence of
zones of weakness in the rock being blasted and help avoid or minimize the
release of blast energy that can cause elevated air overpressure.
The blaster will ensure the holes were drilled as specified. The holes will be
bore tracked or equivalent at the discretion of the blaster. Bore tracking
measures the deviation of a drill hole from vertical. Holes that “wander” too
much from vertical can result in insufficient burden (the amount of rock
covering, or confining the blast energy). The blaster can abandon holes that
wander too much or adjust the blast design accordingly.
Holes containing large voids will be abandoned or the voids will be decked or
otherwise addressed to avoid overloading of the holes. Large voids intersected
by the drill hole can be filled with bulk (loose) explosive if care is not taken,
resulting in too much explosive being placed in the hole. When voids are
detected, the blaster takes precautions around the void so that the loose bulk
explosive does not fill the void. The blaster can abandon the hole, air (leave an
air gap around the void) or stone deck (fill the area around the void with angular
crushed stone) around the void, load explosives below the void (e.g. when the
void is near the top of the hole) or use an encasing (packaged explosive or sleeve)
product in this part of the hole (the last is less commonly used today). The
blaster monitors the rate at which bulk explosives is loaded into a hole to make
sure the proper amount is loaded into each hole.
Duration of blast. The certified blaster will design blasts so that the duration of
the blast air overpressure does not extend beyond two seconds. Vibrations
lasting more than two seconds are more likely to cause complaints.
Proper Blast Design. Experience and research has shown that blasting
complaints go down when the air overpressure levels are less than 120 dB.
While it is very difficult to design all blasts to have an air overpressure less than
120 dB without increasing other impacts, the blaster will make every reasonable
effort to keep the air overpressure as low as possible.
Controlling the speed of propagation across the face. The certified blaster will
design all blasts so that the speed of propagation does not exceed the speed of
sound and cause a higher than necessary air overpressure.
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Blasting will be scheduled so as to avoid adverse weather conditions. Blasting
during strong, low level thermal inversions will be avoided because air
overpressure can refract off of the inversion layers and can travel greater
distances. The blaster will use a weather service to assist him in making such
determinations.
The blast holes will be loaded and blasting implemented under the direct
supervision of an expert certified blaster. This will ensure the blast is
implemented as planned by the experienced, certified professional responsible for
the blast.
All blasts will be designed to ensure proper confinement of the explosives
column. Proper confinement minimizes the possibility that blast energy will
escape, thereby reducing unnecessary air overpressure.
The appropriate type of stemming will be used for the size of the hole. Stemming
is the inert material placed at the top of the drill hole to confine the energy from
the explosives. Inadequate amounts or improper stemming can allow blast
energy to escape from the hole and cause unnecessary air overpressure.
Experience has shown that drill cuttings (ground up stone from drilling holes) are
not well suited for use as stemming since the cuttings do not adequately lock
together and confine the blast energy. Clean, angular stone is best suited for use
as stemming. Experience has also shown that the size of the particles in the
stemming relative to the diameter of the drill hole affects the effectiveness of the
stemming. A stemming that has too many large sized particles can “bridge”
across the drill hole and potentially allow for the development of voids in the
stemming column. Stemming that is not coarse enough cannot properly confine
the blast energy. The certified blaster will determine the appropriate amount and
size of stemming but typically 3/8” angular crushed stone will be used for 5.5inch diameter holes and #1A angular crushed stone will be used for 3-inch
diameter holes. Drill cuttings will not be used as stemming.
A blast notification/call list shall be developed. Any neighbors so desiring will
be called the morning of each blast. In addition, community leaders and agencies
such as the Village Building Inspector and School will be notified of each blast.
Anyone seeking to be on the list will be added. Anyone not desiring to remain on
the list will be removed. This reduces the startle affect associated with blasting
air overpressure.
A siren (typically an air horn) will be sounded in a distinctive manner before
each blast. The siren will be loud enough to warn people in the immediate area
of the blast and is not intended as a general warning to the entire community.
Blasting will be done between 10 a.m. and 5 p.m. Monday through Friday.
Blasting will not occur on New Year’s Day, Memorial Day, July 4th, Labor Day,
Thanksgiving and Christmas Day. Blasting during the middle of the day and at
similar times of the day reduces the human response to blasting. Experience has
shown that people are less sensitive to air overpressure when they are more active
and most people are more active during the middle of the day. In addition, most
thermal inversions burn off by the middle of the morning and not blasting during
periods where the likelihood of thermal inversions is greater reduces the
likelihood that air overpressure will travel further beyond the site.
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The administration of the Ellenville Central School was contacted to determine if
there are preferred times to blast. The school indicated they had no preference
and were seeking input from NYSDEC. Good communication between the
blaster and the school will reduce startle effects. The blaster will schedule the
blast as much as practicable to times when the majority of the students are active
(for example, during lunch or recess versus when the entire school is in classes).
Experience has shown that people knowing a blast is scheduled are less likely to
be startled by it. Other receptors of concern, including the Ellenville Hospital,
will be called before each blast.
All blasts will be monitored with a properly calibrated seismograph. All blasts
will be monitored with a properly calibrated seismograph at the nearest off-site
residential structure, at locations specified in the MLUP and at locations directed
by the Department. Typical seismograph locations are shown on the Mining Plan
Map in Appendix A. Blasts are typically monitored at the nearest receptors in
each direction from a blast and at locations where people have expressed concern.
It is not necessary to monitor at all structures in the community as the vibrations
decrease with increasing distance from the blast. All seismographs will be
factory calibrated in accordance with the manufacturer’s recommendations
(typically, once per year). The seismograph circuits are automatically tested after
the shot to determine if they are functioning properly. Seismographs that are
damaged or fail the post blast test will be taken out of service and not used until
repaired and factory calibrated.
The blaster will review the seismograph results to determine compliance with the
USBM guidelines and adjust the blast design as needed. Seismographs are
equipped with microphones that measure and record the air overpressure. The
blaster will check the measured air overpressure and make sure it was within
permit limits. In addition, the blaster will check to make sure that the air
overpressure was at expected levels. If the air overpressure levels were not as
expected or complaints were made, the blaster will investigate and take any
appropriate actions he deems necessary to keep the air overpressure within the
permitted levels.
All blasts will be videotaped.
Records of all blasts, including the blast report, seismograph records, blast video
and all other data of all blasts will be kept and be made available to the
Department for review upon request. These tools are used to assess compliance
and adjust the design of future blasts.
The applicant will promptly and professionally respond to and investigate all
complaints. If necessary, the applicant will employ the services of a structural
engineer or other expert knowledgeable in the assessment of blasting damage to
aid in the determination of damage to any structure.
The applicant will offer pre-blast or condition inspections for neighbors having
structures within 1500 feet of the blast area to serve as a baseline in the event of
a claim of blasting damage. Pre-blast surveys document the condition of the
interior and exterior of off-site structures prior to the beginning of blasting at the
site and can be used to determine if new damage occurred after blasting. It
provides the homeowner and the applicant with a means of determining if
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blasting caused any potential future damage. Neighbors will be contacted by
certified mail. This offer also applies to the water tank located to the northeast of
the blasting area and to the northwest of Ellenridge.

4.2.4 Assessment of Potential Blasting Air Overpressure Impacts
Air overpressure has no potential to cause serious structural damage to an off-site
structure but excessive air overpressure can crack a window if the permitted air
overpressure limits are exceeded. The permit limits were developed by the USBM and
have been adopted by the NYSDEC in all mining permits involving blasting and are the
industry standard. These limits have been in use for decades (since the early 1980s when
the USBM studies were published) and have been proven to be effective.
The tables starting on page 53 demonstrates that a blast can be easily designed to comply
with the permit limits for air overpressure. Predicted air overpressure levels at various
distances from the blast area are well within the permitted limits. The proposed
mitigation measures are standard procedures and are adequate to protect against cosmetic
damage and to ensure that blasts are designed and implemented to comply with the
permitted limits.
Air overpressure will be periodically felt in the community and has the potential to startle
residents. The USBM recommended that this human response to air overpressure
(“startle effect”) be mitigated by education, prompt, professional and courteous responses
to complaints, scheduling blasts during the middle of the day whenever possible and
notifying residents of the blast schedule. All of these mitigation measures have been
adopted by the applicant and will be effective in controlling the startle effect.
The planned measures listed in Section 4.1.3 above mitigate the potential blasting air
overpressure impacts to the maximum extent practicable. There is no potential for
significant air overpressure impacts.

4.2.5 Air Overpressure Conclusions
The project, as proposed, will not have a significant blasting air overpressure impact.
The best management practices outlined above and in the Overview of Blasting and Best
Management Practices in Appendix C mitigate the potential impacts to the maximum
extent practicable. No additional mitigation is recommended or necessary.

4.3 Assessment and Mitigation of Potentially Significant
Blasting Ground Vibration Impacts
An analysis of the potential blasting impacts, including potential impacts as a result of
blasting ground vibrations on off-site structures (potential damage) and infrastructure and
potential sensitive receptors (potential startle effect), is in Appendix C. The potential
ground vibration27 impacts of the proposed modification are discussed below. The
27

Ground vibrations are the portion of the blast energy that travels beyond the blasted rock and causes the
ground to shake. Ground vibrations can, in turn, cause structures to shake.
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proposed measures outlined in Section 4.3.3 avoid or mitigate the potential impacts to the
maximum extent practicable. The analysis indicates that there will be no significant
impact as a result of blasting related ground vibrations.

4.3.1 Ground Vibration Background
Blasting is the most effective and environmentally friendly method of loosening solid
rock. Holes are drilled to prescribed depths in a regular pattern, loaded with explosives
and covered with angular crushed stone (stemming). The explosive column is effectively
confined by the surrounding rock mass and the stemming and is not comparable to the
unconfined explosions seen in Hollywood movies.
The purpose of mine blasting is to fragment the solid rock so it can be readily excavated
and crushed. Blasting is an expensive process that makes up a significant portion of the
overall cost of mining. The vibrations that people might feel at their home during a blast
are wasted energy that escaped from the rock mass being blasted. It is in the best interest
of the miner to reduce off-site blasting vibrations.
Blasting is a well understood science that is done safely by NYSDOL certified blasters
thousands of times each year in New York State. The blasting at the Ellenville Mine will
be done in accordance with the United States Bureau of Mines (USBM) ground vibration
guidelines. These limits have been used by NYSDEC in every mining permit involving
blasting and will be used for this modification. These guidelines and their significance
are described in Section 4.3.1.3 below.
The procedures outlined below are intended to provide the public with a general
understanding of the proposed blasting procedures, blasting issues and common blasting
mitigation measures. Blasting is a complex process with many, often competing, issues.
Focusing too much on one aspect of blasting can lead to inferior results in other aspects
of blasting. For example, air overpressure resulting from stemming ejection can be
reduced by complete confinement of the explosives column. However, this can result in
higher than necessary ground vibration levels, harder to dig shot rock piles and increased
numbers of oversized pieces of shot rock. The certified blaster is the professional that
assesses and balances out these potentially competing factors to best meet all the blasting
demands. There will be times when the certified blaster, based on his training and
experience, will not need to use all of the tools or mitigation measures. Consequently,
this report should be read with the understanding that the blasting related mitigation
measures, procedures, etc. are general and subject to use at the discretion of the certified
blaster.

4.3.1.1 Description of Blasting Procedure
Once the overburden or sand and gravel has been removed, the producer and the blaster
will determine the area that will be blasted. The blaster will lay out the location, depth
and diameter of holes to be drilled to achieve the desired goals. Each shot will be
analyzed separately by the blaster depending on influential factors including but not
limited to the type of rock, presence and nature of fractures in the rock, the geologic
characteristics of the rock, the height of the face, the size of the primary crusher, the type
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of equipment used to excavate the stone from the shot rock pile, the location of structures
relative to the blast, the allowable vibration limits, the presence of seams in the rock and
the shape and geometry of the face. All relevant information will be assessed by the
certified blaster and incorporated into the blast design to meet the goals of:
Preventing flyrock;
Complying with the USBM guidelines and mining permit vibration limits;
Preventing the generation of excessive amounts of dust;
Preventing the generation of excessive amounts of blasting fumes;
Properly fragmenting the rock;
Properly displacing the rock so that it can be readily excavated; and
Minimizing fracturing of the rock face immediately adjacent to the blast.
Typically, the grid pattern will have a burden (distance between rows or a row and the
face) and spacing (distance between holes in the same row) ranging from about six feet
by six feet for short faces28 to about 12 feet by 13 feet for full production faces29. Smaller
diameter holes will be used on the short faces; larger diameter holes will be used on
higher faces. The height of the faces will be based on a number of factors, such as the
need to selectively mine the geologic units of differing quality, vibration levels, etc. and
will be determined by the certified blaster.
The holes will then be drilled in the grid pattern to the depths specified by the blaster.
The driller will keep a log of the holes and provide it to the blaster. The blaster will
check to ensure the holes were drilled as directed, make any needed adjustments to the
blast design and then schedule a date for the blast.
The sequence of blasting and stone excavation is described in Section 2.7.2.2 of the
Mined Land-Use Plan, shown on the Mining Plan Map in Appendix A and briefly
described below.
Stone blasting and excavation will begin near the middle of the bedrock ridge and
proceed in a general southeast to northwest direction, establishing a sinking keyway
down to the final grade (see Direction of Mining Arrow A on the Mining Plan Map). The
keyway will then be worked to the northeast and southwest (see Direction of Mining
Arrows B) to remove the bulk of the ridge. The stone along the perimeter of the ridge
will be removed in the same sequence as the sand and gravel mining as the sand and
gravel is removed and uncovers the bedrock. The ridge perimeter rock removal will
occur in smaller, construction-like blasts due to the reduced stone thickness. This
sequence will result in the best blasting results and best screen the mine from surrounding
receptors.
Blasting will be scheduled considering short-term weather forecasts and to meet the
applicant’s market demand. The decision to blast on the scheduled day will be made
28
29

Faces less than 10 to 15 feet high
Full production faces up to about 50-60 feet high
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early in the morning by the certified blaster in charge. If strong, low-level thermal
inversions or thunderstorms are forecast throughout the day, the blast will be postponed
or scheduled to avoid such adverse weather conditions.
Once the decision to blast has been made, the holes will be cleaned out and loaded with
explosives by a team of trained professionals under the direction of the certified blaster.
Each hole will be loaded with explosives and connected by non-electric millisecond
delays, or equivalent. The blasting team will secure the blast area, sound a warning in a
distinctive manner and then detonate the blast. Shot rock will fall down to the bottom of
the mine face. Once the blast area has been checked, the blaster will provide the “all
clear signal” and load out from the shot rock pile will begin. Blocks of shot rock too
large to crush will be set aside for use as rip rap or be broken down to a size that will fit
through the crusher by the use of a hydraulic hammer mounted on an excavator.
All blasting will be done in compliance with the standard blasting conditions included
with all mining permits involving blasting. A copy of a portion of a mining permit with
these conditions was added to Appendix B (although blasting times are more commonly
10 a.m. to 5 p.m.). The storage of explosives permit condition will presumably be
included in a permit issued for this modification but no storage of explosives is proposed
on site. These conditions are also reiterated in the mitigation measures, where applicable.
All blasts will be monitored with a properly calibrated seismograph at the nearest off-site
residential structure, at locations specified in the MLUP and at locations directed by the
Department. Typical monitoring locations are shown on the Mining Plan Map in
Appendix A of the DEIS. The certified blaster also uses the monitoring reports to
achieve ever more efficient designs for future blasts. These records, along with the
blaster’s report, blast video and other blast data, will be maintained by the applicant and
provided for review upon request by the Department.
Two levels of operation are expected under this proposed modification. In the event that
a large construction project selects the Ellenville Mine as a major source of material, it
might be possible to remove all the stone in a few years. This would reduce the need to
haul in material from more distant sources, thereby reducing fuel consumption, truck
emissions and other potential impacts to receptors along the truck route(s). Under this
scenario, production blasting is expected to occur once every two weeks during the
construction season.
If Osterhoudt does not supply stone to such a project, stone production would be spread
out over a larger part of the life of the mine. This results in less frequent production
blasting (based on market demand but estimated to be four times per year) over a longer
period of time.
Under either scenario, more frequent and smaller development shots will be needed at the
beginning of stone excavation.
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Blasting will be done between 10 a.m. and 5 p.m. Monday through Friday. Blasting will
not occur on weekends or New Year’s Day, Memorial Day, July 4th, Labor Day,
Thanksgiving and Christmas Day.

4.3.1.2 Blasting Ground Vibrations
Ground vibration usually dissipates more rapidly than air overpressure. It is difficult for
a person unfamiliar with blasting to distinguish between the two. The particle velocity30
of the ground vibration is measured by the geophone component of a seismograph and is
usually reported in three components—longitudinal, transverse and vertical. The
longitudinal component measures the particle velocity in a horizontal direction on a line
from the blast to the seismograph, the transverse component velocity in a direction
perpendicular to the longitudinal and the vertical component in an up and down direction
perpendicular to the longitudinal component. The seismograph also measures the
frequency31 of the ground vibration.

4.3.1.3 Research on Blasting Ground Vibrations
The USBM, formerly part of the United States Department of the Interior, undertook
extensive research to determine the vibration levels that begin to cause damage. Based
on the results of thousands of blasts in a wide range of geologic and geographic
conditions, the USBM developed guidelines intended to prevent cosmetic damage by
ground vibration to the weakest building materials. A landmark publication presented the
guidelines for ground vibrations32.
When ground vibration passes the ground underneath a house, the house reacts by
moving (the amount of movement is about the thickness of a piece of onion skin paper).
The USBM research showed that the response of the house depends on the magnitude of
the vibration (expressed as peak particle velocity (ppv), the speed at which a point moves
up, down or sideways as the result of ground vibrations and expressed in inches per
second) as well as the frequency of the ground vibrations (how often a point vibrated
each second, expressed in hertz). The USBM guidelines for ground vibration were
developed to prevent cosmetic damage to the building material most susceptible to
ground vibration. The USBM research indicated that plaster and gypsum wallboard (the
plaster limits are lower than the wallboard limits so most blasts are designed to the lower
limit for plaster) are the first materials to show evidence of damage. The USBM defined
cosmetic damage as the opening of new hairline cracks or the widening of existing
cracks.
Research has shown that typical residences are most responsive to low frequency (less
than 20 Hz) vibrations so the allowable ppv are lower for low frequency vibrations. In
addition, the natural harmonic frequency of a typical two-story wood frame structure is in
the 4 to 20 hertz range. Ground vibrations in this range can cause a harmonic resonance
in the structure and extend the length of time the structure shakes.
30

The speed at which a point vibrates, measured in inches per second
The number of times per second a point vibrates, measured in hertz
32
Siskind, D.E., Stagg, M.S. Kopp, J.W. and Dowding, C.H. (1980b), “Structure Response and Damage
Produced by Ground Vibrations from Surface Blasting”, USBM Report of Investigations 8507.
31
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Research has shown that ground vibration levels many times higher than the limits
developed by the USBM do not damage other building materials such as concrete.
Concerns that blasting as proposed can crack concrete is not supported by the definitive
independent scientific research of this issue. Concrete masonry can typically withstand
ground vibration up to 3 inches per second (ips), concrete can withstand ground vibration
up to 5 ips and an engineered steel structure can withstand even higher levels (5 to 10
ips).
The USBM guidelines for ground vibration are summarized on the chart below.

The so-called “Z-curve” or “Siskind curve” shown above has been the industry standard
for ground vibration since the 1980’s and has been found to be effective in preventing
blasting damage from ground vibration. Compliance with these limits is required in
NYSDEC Mined Land Reclamation permits and is proposed for this modification. All
blasts at the Ellenville Mine will be designed and implemented by the certified blaster so
that these levels are not exceeded at any off-site structure.
The ground vibration limits shown above have been the industry standard since the
1980’s and have been found to be effective in preventing blasting damage from air
overpressure. Blasting occurs about 15,000 times per day in the United States and the
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USBM guidelines are the most commonly applied limits used to prevent blasting damage.
Compliance with these limits is required in NYSDEC Mined Land Reclamation permits
and will be required for this modification. All blasts at the Ellenville Mine will be
designed and implemented by the certified blaster so that these limits are not exceeded at
any off-site structure. The safe blasting practices demonstrated throughout the United
States and New York State on a daily basis further demonstrates the utility and validity of
employing the conservative USBM ground vibration limits at the Ellenville Mine.
The average person has little experience with the measurement of vibrations and the
meaning of the units used to measure blasting vibrations.
The USBM measured
common events that occur on a daily basis to determine how they compare to the
vibration levels allowable under the USBM guidelines for ground vibration and air
overpressure.
The USBM found that common events such as a gust of wind, children running through a
house, a door slamming and typical fluctuations in temperature and atmospheric pressure
create strains on buildings that are comparable to or greater than those resulting from
blasting done in accordance with the USBM guidelines. This further confirms that the
USBM guidelines are conservative and protective. Most reasonable people are not
concerned that their house is going to be damaged by such routine activities or normal
changes in weather and they should likewise not be concerned that blasting in accordance
with the USBM guidelines, as proposed for the Ellenville Mine, will damage their homes
in any way.
There are a number of publications that summarize the results of the various landmark
research projects done by the USBM and others. The publication, “Vibrations from
Blasting”, by David Siskind (2001) provides an excellent summary of past research and
the current science of blasting.
Another similar publication is “Blast Vibration
Monitoring and Control” by Charles H. Dowding (1985).

4.3.2 Description of Factors Affecting Ground Vibration Levels and
Potential Ground Vibration Impacts
Blasts are designed so that the energy from the detonated explosives efficiently fragments
the rock next to the drill holes. The excess energy that leaves the blast area through the
ground (ground vibration) or the air (air overpressure) is wasted. It is in the best interest
of the blaster and the applicant to minimize the amount of this wasted energy.
The magnitude of the vibrations depends mainly on the amount of explosive detonated at
any one time. Modern blasting is done using delays that detonate a few milliseconds
apart. Extensive research has shown that the vibrations from nearby holes that are
detonated a minimum of eight milliseconds apart do not have a cumulative effect. This
allows blasters to most efficiently fragment the rock while producing the least amount of
excess vibration.
The amount of explosives shot at once depends on a wide variety of factors, including:
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The diameter of the blast hole;
The height of the explosives column in the blast hole;
The density of the explosives in the blast hole;
The number of “millisecond delays” in a blast hole; and
The number of holes shot per 8 millisecond delay
Traditional non-electric delays (detonators) rely on precisely measured amounts of
explosives enclosed in a hollow plastic tube. The burn rate of the explosive determines
the introduced delays. Non-electric delays have a “scatter” in the times they will
detonate. For example, a 25-millisecond non-electric delay might go off anywhere from
21 to 29 milliseconds (25 +/- 4 milliseconds). The scatter among non-electric delays that
were manufactured as part of the same batch is lower and it is common practice among
many blasters to use delays from the same manufacturing batch in a blast.
In the last few years, the accuracy of millisecond delays has been greatly improved by the
introduction of electronic (digital) delays33. These delays are more accurate (a 25millisecond delay will go off anywhere from 24.9 to 25.1 milliseconds) and can be
programmed by the blaster to the precise delays needed for any particular blast.
The use of electronic delays allows the certified blaster’s blast design to be more precise.
Electronic (digital) detonators will be employed when deemed appropriate by the
certified blaster to control ground vibration. The blaster has indicated that digital
detonators will be used for production shots but that they do not provide any appreciable
benefit and, therefore, will not be used in developmental shots.
Excessive ground vibration can cause the plaster or wallboard to develop new hairline
cracks or widen existing cracks (“cosmetic damage”) and can cause a house to rattle. The
ground vibrations levels needed to crack foundations, crack concrete, crack concrete
masonry, etc. are much larger than would be allowed under the proposed USBM ground
vibration limits.
Compliance with the USBM guidelines prevents any cosmetic damage but does not
address the human reaction, or startle effect of the house rattling in response to ground
vibrations.
The USBM conducted research34 to address the human response to blasting. The results
of this research are summarized below.
Human beings are capable of detecting very low levels of vibrations. It is not often
possible to blast in such a way that ground vibrations will not be felt at any off-site
location. Research has shown that most humans respond more favorably to ground
vibration that is:
33

Electronic detonators are also called electronic delays, digital detonators and digital delays. They
electronically, or digitally, introduce an accurate delay in the detonation process.
34
Siskind, D.E., Stagg, M.S. Kopp, J.W. and Dowding, C.H. (1980b), “Structure Response and Damage
Produced by Ground Vibrations from Surface Blasting”, USBM Report of Investigations 8507.
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Of a short duration (less than two seconds);
Occurs when the person is more active (e.g. a person at rest is usually more
startled than a person actively working);
Occurs during busier times of the day or week; and
Does not cccur unexpectedly.
In addition, research has shown that humans respond more favorably when they
understand that ground vibrations are not going to damage their home.
The USBM recommended mitigation measures are included among those as outlined in
Section 4.3.3 below to mitigate the potential startle effect resulting from ground
vibrations. These measures also address the human response to ground vibrations.
In general, the magnitude of blasting ground vibrations decreases with increasing
distance from the blast. Ground vibrations are typically greater behind the blast area and
less in front of the blasted rock. The rate at which ground vibrations attenuate, or lessen,
with increasing distance is a function of the geology of the rock and soil through which
the ground vibrations pass. Solid rock transmits vibrations more effectively that loose
soil. Rock with numerous partings, bedding planes, etc. transmits the vibrations less
effectively as these surfaces tend to dissipate and reflect vibrations.
In addition, vibrations from air overpressure are often felt at greater distances than
vibrations from ground vibration and can be mistaken for ground vibrations since both
cause a house to shake.
Ground vibrations travel at greater speeds than vibrations from air overpressure.
Consequently, the first vibrations from a blast to arrive at an off-site structure will be
from ground vibration. Ground vibrations traveling through the rock and along the
ground surface will move at different speeds and this causes the vibrations to arrive at
different times (a few milliseconds apart, depending on the distance from the blast).

4.3.2.1 Potential Receptor Locations
The proposed nine-acre modification area is a northwest-southeast trending ridge of
sandstone bedrock in the footprint of the existing 46-acre approved life of mine area for
the Ellenville sand and gravel mine. The modification application proposes that the ridge
be leveled off to the same grades already approved for sand and gravel mining in order to
allow the intended development of the property.
The site is located in the Village of Ellenville on two terraces at the top of a steep hill
overlooking the populated areas of the Village. The Village generally contains a grid
pattern of streets. The northeast-southwest trending corridor of U.S. Route 209 is a major
car and traffic route between the NYS Thruway and Interstate 86/Route 17. It
predominantly contains commercial development along its frontage and streets further
back from Route 209 contain more residential properties. The Route 209 corridor is
approximately 1500 feet or more from the modification area.
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The second major highway corridor in the Village is NYS Route 52 and it runs
northwest-southeast, intersecting Route 209 to the south of the proposed modification
area. Route 52 is predominantly commercial developed along its frontage and streets
further back from Route 52 contain more residential properties. The Route 52 corridor is
approximately 1450 feet or more from the modification area.
The nearest potential receptor to the modification area is the Ellenridge development
located approximately 600 feet to the northeast. The nearest potential receptors in other
directions are the Village of Ellenville Housing Authority apartments located
approximately 650 feet to the southwest, a series of scattered residences along Ulster
Heights Road located approximately 2500 feet to the west, a few scattered residences
along Irish Cape Road approximately 4200 feet to the north, residences along Phyllis
Drive located approximately 1075 feet to the east, the predominantly commercial strip
along US Route 209 located approximately 1400 feet to the southeast, the residences
along the end of Spring Road located approximately 1200 feet to the south-southeast and
the industrial-commercial area between the Good Beer Kill and NYS Route 52 located
approximately 900 feet to the south.
The map on page 52 shows the locations of these potential receptors and receptor areas.
The map also shows the location of the places of worship, Village government center and
Ellenville Library located within 2000 feet of the modification area. The Ellenville
historic district is located approximately 2000 feet from the modification area.
The design of a blast is based on the distance to the nearest structures. While there is
some value to knowing the location of more distant receptors, a blast design that
complies with the vibration limits at a closer distance will almost always comply with the
vibration limits at greater distances in the same direction.
The USBM guidelines were developed to protect the weakest building materials and are
protective of historic structures.

4.3.2.2 Prediction of Ground Vibration Levels
There are formulae used on a regular basis by blasters to estimate the ground vibration
and air overpressure from a blast. These formulas are widely published in blasting
textbooks and reports, including the International Society of Blasting Engineers’ Blasters
Handbook.
Using these formulas, it is possible to estimate the ground vibration levels and air
overpressure levels that can be expected by homes around the modification area.
Compliance with the USBM guidelines will be readily possible.
A typical predictive formula for ground vibration is:
PPV=160 SD-1.6
Where SD=Square Root Scaled=Distance From Blast (Feet)/(Pounds of Explosive per 8 ms
Delay)0.5
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The ground vibration formula is widely used by blasters in blast design and is typically
more important than the predictive formula for air overpressure. As site-specific
information is obtained from the signature shot and future blasts, the blaster develops a
series of site-specific “k factors”. These k factors account for site-specific variations in
geology, topography, etc. that cause variation in the transmission of ground vibration
from site to site.

On August 21, 2017, North American Quarry & Construction Services, LLC (NAQCS)
conducted a signature hole test at the site. The purpose of the test blast was to get sitespecific information regarding how site-specific conditions affect the way blasting
vibrations are transmitted through the ground. Seismographs were set up five
representative locations (see aerial photo in Appendix F) in the community to gather the
vibration data. NAQCS analyzed the vibration data to determine, among other things,
site specific “k-factors” that could be used to estimate expected vibration levels at off-site
structures for use in determining a recommended blast design.
NAQCS provided two example blast designs that would meet NYSDEC/USBM vibration
limits. These examples are discussed below.
NAQCS determined that for four-inch diameter holes, a 35-foot high face, holes loaded
with 179 pounds of emulsion and ANFO (ammonium nitrate and fuel oil) explosive and
one hole per delay and using the highest calculated k-factor, the expected peak ground
vibration levels at the nearest off-site structures would be:
Location (4” Holes)

Distance (feet)

35-37 N. Main Street
Sahler Residence
28-30 Canal Street
10 Eastwood Avenue
300 Ellenridge Parkway
Ellenville Central School

1200
1000
900
850
650
2640

Predicted Peak Ground
Vibration (inches/second)
0.059
0.080
0.060
0.117
0.167
0.023

All of these predicted peak ground vibrations are well within the USBM
recommendations (0.5-2.0 inches per second, depending on frequency) that are almost
universally placed in NYSDEC mining permits involving blasting. These USBM limits
have been proposed for this project.
NAQCS determined that for 4.5-inch diameter holes, a 35-foot high face, holes loaded
with 227 pounds of emulsion and ANFO (ammonium nitrate and fuel oil) explosive and
one hole per delay and using the highest calculated k-factor, the expected peak ground
vibration levels at the nearest off-site structures would be:
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Location (4.5” Holes)

Distance (feet)

35-37 N. Main Street
Sahler Residence
28-30 Canal Street
10 Eastwood Avenue
300 Ellenridge Parkway
Ellenville Central School

1200
1000
900
850
650
2640

Predicted Peak Ground
Vibration (inches/second)
0.072
0.107
0.158
0.131
0.178
0.028

All of these predicted peak ground vibrations are well within the USBM
recommendations (0.5-2.0 inches per second, depending on frequency) that are almost
universally placed in NYSDEC mining permits involving blasting. These USBM limits
have been proposed for this project.
The blaster uses the results of the signature hole analysis (see Appendix F) and any prior
blasts to design each blast. NAQCS use a vibration-modeling program named
“Paradigm” to model and design shots.
The design typically would be based on the closest off-site receptor. Complying with the
vibration limits at the closest receptors will in almost all instances result in lower
vibration levels at greater distances.
The NYSDOL certified blaster would assess predicted ppv similar to these, consider his
experience and training and all factors affecting the blast design, determine the safety
factor and design all shots to comply with the USBM and permit vibration limits.
Typically, the blaster designs the blasts to not exceed 0.5 inches per second, as
recommended by NYSDEC, unless site-specific conditions and experience indicate that a
higher peak particle velocity (e.g. at higher frequencies) can be done safely. The certified
blaster will consider all applicable factors before determining the appropriate safety
factor to use to ensure compliance with the ground vibration limits.
The certified blaster will adjust the blast design as the face approaches off-site structures
or vibration levels rise. The blast design will vary depending on all the conditions at the
blast and, in particular, the distance to the blast, past vibration level trends, type of
explosive used, the geologic conditions at the site and the face height. The blaster can
vary the blast design or adjust the amount of explosives per delay through the use of
decking (dividing the explosive columns in a hole in two or more sections, thereby
reducing the amount of explosives detonated at one time), reduced hole diameter (a
smaller diameter hole can hold less explosive) or benching. Other factors in the blast
design could also be adjusted to reduce the ground vibration levels including the timing,
type of explosives, the drill hole pattern, etc.
This demonstrates that blasting in compliance with the USBM ground vibration limits
can be readily done at this site.
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4.3.3 Description and Effectiveness of Proposed Ground Vibration
Mitigation Measures
The proposed mitigation measures and how each measure controls or eliminates the
potential blasting ground vibration impacts are described below.
The mitigation measures represent best management practices that control potential
blasting ground vibration impacts of the project.
Directional Mining. The direction of mining for the bedrock was designed for
many purposes, including orienting the advancing face in the proper direction
relative to the strike of the beds and aim blast energy away from the greatest
concentrations of potential off-site receptors. Ground vibration is greatest behind
the blasted face and is felt at lesser distances than air overpressure so the faces
were oriented in a direction where the ground vibration could be practically
directed towards the more distant potential receptors.
A NYSDOL certified expert blaster will do all blasting. Certified blasters must
meet the stringent educational and experience standards set by the Department of
Labor. These standards include required levels of experience under the direction
of a certified blaster, testing and continuing education.
Proper Safety Procedures. All blasts will be designed and implemented
following proper blast management practices in accordance with the
requirements of the Mine Safety and Health Administration and NYSDOL.
These best management practices have been developed based on decades of
experience throughout the country and introduce to the blasting procedure
reproducible and reliable practices that minimize the potential for human error.
Proper Blast Design and Implementation. The blaster will design and implement
all blasts to comply with the USBM and permit required ground vibration limits
to prevent any ground vibration damage to off-site structures. NYSDEC
recommends that blasts be designed so as to not exceed 0.5 inches per second due
to the potential for off-site structures containing lathe and plaster construction,
unless site specific conditions and experience indicate that a higher peak particle
velocity (e.g. at higher frequencies) can be done safely.
Proper Blast Confinement. The certified expert blaster will lay out each blast,
ensuring appropriate burden is maintained to properly confine the explosive
column. The face will be profiled at the blaster’s discretion to aid in determining
the front row burden. Providing excessive amounts of burden means the
explosives can be overconfined, resulting in unnecessary increased ground
vibrations. Use of modern blasting aids such as a face profiler reduces the
likelihood of excessive front row burden.
The blaster will specify the drill holes location, size and depth. The certified
blaster will have control and be responsible for all aspects of the blast design and
implementation. The certified blaster has the required experience and training to
ensure that blasts are done properly.
Drilling Log. The driller will keep a log describing any unusual conditions found
in the holes and provide the logs to the certified blaster. These logs will note the
presence of mud seams, fractures, joints, faults and other weaknesses in the rock
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that would allow blast energy to escape. If the blaster knows the locations of
these features, he can design and implement the blast to avoid or minimize their
effect.
The blaster will review the drill logs and make any adjustments needed to
account for the conditions of the rock encountered in the holes. Proper
communication between the driller and blaster will help identify the presence of
zones of weakness in the rock being blasted and help avoid or minimize their
effect.
The blaster will ensure the holes were drilled as specified. The holes will be
bore tracked or equivalent at the discretion of the blaster. Bore tracking
measures the deviation of a drill hole from vertical. Holes that “wander” too
much from vertical can result in too much burden (the amount of rock covering,
or confining the blast energy). The blaster can abandon holes that wander too
much or adjust the blast design accordingly. Too much burden can lead to
overconfinement of the explosives and result in unnecessary ground vibration.
Holes containing large voids will be abandoned or the voids will be decked or
otherwise addressed to avoid overloading of the holes. Large voids intersected
by the drill hole can be filled with bulk (loose) explosive if care is not taken,
resulting in too much explosive being placed in the hole. When voids are
detected, the blaster takes care around the void so that the loose bulk explosive
does not fill the void. The blaster can abandon the hole, air (leave an air gap
around the void) or stone deck (fill the area around the void with angular crushed
stone), load explosives below the void (e.g. when the void is near the top of the
hole) or use an encasing (packaged explosive or sleeve that prevents explosive
from filling the void) product in this part of the hole (the last is less commonly
used today). The blaster will monitor the rate at which bulk explosives is loaded
into a hole to make sure the proper amount is loaded into each hole.
Duration of blast. The certified blaster will design blasts so that the duration of
the blast ground vibration does not extend beyond two seconds. Vibrations
lasting more than two seconds are more likely to cause complaints.
Proper Blast Design. Experience and research has shown that blasting
complaints go down when the ground vibration levels are less than 0.2 inches per
second and at a frequency greater than 20 hertz. It is very difficult to design all
blasts to meet these conditions. There are many, often competing, conditions that
must be met in the design of a blast but the blaster will make every reasonable
effort to keep the ground vibration as low as possible. Ground vibration
frequencies are dependent on the geologic formation as well as the blast design
(in particular, the timing between delays). Some geologic units tend to vibrate at
frequencies of 4 to 20 hertz, where the structure is more sensitive. The certified
blaster will use the signature shot study and frequency analysis at his discretion
to determine the best timing and pattern to adjust the dominant frequencies so
they are outside the 4 to 20 hertz range.
The blast holes will be loaded and blasting implemented under the direct
supervision of an expert certified blaster. This will ensure the blast is
implemented as planned by the experienced, certified professional responsible for
the blast.
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All blasts will be designed to ensure proper confinement of the explosives
column. Proper confinement minimizes the possibility that blast energy will be
overconfined, thereby reducing unnecessary ground vibrations.
Signature shot analysis. The blaster may use a signature shot or comparable
analysis if he deems it warranted. A signature shot typically involves loading a
single hole of the expected hole diameter and depth with the expected amount of
explosives and stemming. The explosives are detonated and the vibrations from
the signature blast are measured and analyzed to determine the timing between
holes that will reduce the potential for low frequency ground vibrations and
maximize the potential for constructive interference, thereby reducing the
potential peak particle velocity of the ground vibration. This analysis can
determine the proper timing to minimize the potential of a geologic formation
from “ringing” at a harmonic frequency and reduce the amplitude of the ground
vibration.
Use of down-the-hole hammer (DTH) drill. The applicant proposes to use a
DTH drill. DTH drills result in a straighter hole with less “wander” (deviation
from the planned location). Straighter holes make it easier for the blaster to
ensure that the proper amount of stone is covering the explosives column, thereby
reducing the potential for overconfinement of the blast energy and the generation
of unnecessary ground vibrations.
The appropriate amount of stemming will be used for the size of the hole.
Stemming is the angular crushed stone placed at the top of the drill hole to
confine the energy from the explosives. Excessive amounts of stemming can
lead to overconfinement of blast energy and cause unnecessary ground vibration.
Use of electronic detonators. At the discretion of the certified blaster, electronic
detonators will be used in order to (for example) reduce ground vibrations or help
shift frequencies out of the 4 to 20 hertz range to which many two-story wood
frame structures are more sensitive. Electronic detonators have less “scatter” and
allow the blaster to more precisely implement the shot. The blaster has indicated
that digital detonators will be used for production shots but that they do not
provide any appreciable benefit and, therefore, will not be used in developmental
shots.
A blast notification/call list shall be developed. Any neighbors so desiring will
be called the morning of each blast. In addition, community leaders and agencies
such as the Village Building Inspector and school will be notified of each blast.
Anyone seeking to be on the list will be added. Anyone not desiring to remain on
the list will be removed. This reduces the startle affect associated with blasting
ground vibration.
A siren (typically an air horn) will be sounded in a distinctive manner before
each blast. The siren will be loud enough to warn people in the immediate area
of the blast and is not intended as a general warning to the entire community.
Blasting will be done between 10 a.m. and 5 p.m. Monday through Friday.
Blasting will not occur on New Year’s Day, Memorial Day, July 4th, Labor Day,
Thanksgiving and Christmas Day. Blasting during the middle of the day and at
similar times of the day reduces the human response to blasting. Experience has
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shown that people are less sensitive to ground vibrations when they are more
active and most people are more active during the middle of the day.
The administration of the Ellenville Central School was contacted to determine if
there are preferred times to blast. The school indicated they had no preference
and were relying on NYSDEC in this matter. Good communication between the
blaster and the school will reduce startle effects. The blaster will schedule the
blast as much as practicable to times when the majority of the students are active
(for example, during lunch or recess versus when the entire school is in classes).
Experience has shown that people knowing a blast is scheduled are less likely to
be startled by it. Other receptors of concern, including the Ellenville Hospital,
will be called before each blast.
All blasts will be monitored with a properly calibrated seismograph. All blasts
will be monitored with a properly calibrated seismograph at the nearest off-site
residential structure, at locations specified in the MLUP and at locations directed
by the Department. Typical seismograph locations are shown on the Mining Plan
Map in Appendix A and the map on page 52. Blasts are typically monitored at
the nearest receptors in each direction from a blast and at locations where people
have expressed concern. It is not necessary to monitor at all structures in the
community as the vibrations decrease with increasing distance from the blast.
All seismographs will be factory calibrated in accordance with the
manufacturer’s recommendations (typically, once per year). The seismograph
circuits are automatically tested after the shot to determine if they are functioning
properly. Seismographs that are damaged or fail the post blast test will be taken
out of service and not used until repaired and factory calibrated.
The blaster will review the seismograph results to determine compliance with the
USBM guidelines and adjust the blast design as needed. Seismographs are
equipped with geophones that measure and record the magnitude of the ppv and
its frequency in three, perpendicular directions. The blaster will check the
measured ground vibration and make sure it was within permit limits. In
addition, the blaster will check to make sure that the ground vibration was at
expected levels. If the ground vibration levels were not as expected or
complaints were made, the blaster will investigate and take any appropriate
actions he deems necessary to keep the ground vibration within the permitted
levels.
All blasts will be videotaped.
Records of all blasts, including the blast report, seismograph records, blast video
and all other data of all blasts will be kept and be made available to the
Department for review upon request. These tools are used to assess compliance
and adjust the design of future blasts.
The applicant will promptly and professionally respond to and investigate all
complaints. If necessary, the applicant will employ the services of a structural
engineer or other expert knowledgeable in the assessment of blasting damage to
aid in the determination of damage to any structure.
The applicant will offer pre-blast or condition inspections for neighbors having
structures within 1500 feet of the blast area to serve as a baseline in the event of
a claim of blasting damage. Pre-blast surveys document the condition of the
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interior and exterior of off-site structures prior to the beginning of blasting at the
site and can be used to determine if new damage occurred after blasting. It
provides the homeowner and the applicant with a means of determining if blasting
caused any potential future damage. Neighbors will be contacted by certified
mail.

4.3.4 Assessment of Potential Blasting Ground Vibrations Impacts
The concerns with blasting ground vibrations due to quarry blasting are cosmetic damage
to plaster and wallboard, the weakest building materials, in off-site structures and
infrastructure and the startle effect. Ground vibrations from blasting as proposed have no
potential to cause structural damage to concrete, concrete masonry, bricks, pipelines and
other infrastructure. The permit ground vibration limits were developed by the USBM
and have been adopted by the NYSDEC in all mining permits involving blasting and are
the industry standard. These limits have been in use for decades (since the early 1980s
when the USBM studies were published) and have been proven to be effective.
The table on page 69 demonstrates that a blast can be easily designed to comply with the
permit limits for ground vibration. Predicted ground vibrations levels at various
distances from the blast area are well within the permitted limits. The proposed
mitigation measures are standard procedures and are adequate to protect against cosmetic
damage and to ensure that blasts are designed and implemented to comply with the
permitted limits.
Ground vibrations will be periodically felt in the community and have the potential to
startle residents. The USBM recommended that this human response to ground
vibrations (“startle effect”) be mitigated by education, prompt, professional and courteous
responses to complaints, scheduling blasts during the middle of the day whenever
possible and notifying residents of the blast schedule. All of these mitigation measures
have been adopted by the applicant and will be effective in controlling the startle effect.
The planned measures listed in Section 4.3.3 above mitigate the potential blasting ground
vibrations impacts to the maximum extent practicable. There is no potential for
significant ground vibration impacts.

4.3.5 Ground Vibrations Conclusions
The project, as proposed, will not have a significant blasting ground vibration impact.
The best management practices outlined above and in the Overview of Blasting and Best
Management Practices in Appendix C mitigate the potential impacts to the maximum
extent practicable. No additional mitigation is recommended or necessary.

4.4 Assessment and Mitigation of Potentially Significant
Blasting Flyrock Impacts
An analysis of the potential blasting impacts, including potential impacts as a result of
blasted rock leaving the mine property as flyrock, is in Appendix C. The potential
flyrock impacts of the proposed modification are discussed below. The proposed
measures outlined in Section 4.4.3 avoid or mitigate the potential impacts to the
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maximum extent practicable. The analysis indicates that there will be no significant
impact as a result of blasting flyrock.

4.4.1 Flyrock Background
Blasting is the most effective and environmentally friendly method of loosening solid
rock. Holes are drilled to prescribed depths in a regular pattern, loaded with explosives
and covered with angular crushed stone (stemming). The explosive column is effectively
confined by the surrounding rock mass and the stemming and is not comparable to the
unconfined explosions seen in Hollywood movies.
The purpose of mine blasting is to fragment the solid rock so it can be readily excavated
and crushed. Blasting is an expensive process that makes up a significant portion of the
overall cost of mining. The vibrations that people might feel at their home during a blast
are wasted energy that escaped from the rock mass being blasted. It is in the best interest
of the miner to reduce off-site blasting vibrations.
Blasting is a well-understood science that is done safely by NYSDOL certified blasters
thousands of times each year in New York State.
The procedures outlined below are intended to provide the public with a general
understanding of the proposed blasting procedures, blasting issues and common blasting
mitigation measures. Blasting is a complex process with many, often competing, issues.
Focusing too much on one aspect of blasting can lead to inferior results in other aspects
of blasting. For example, air overpressure resulting from stemming ejection can be
reduced by complete confinement of the explosives column. However, this can result in
higher than necessary ground vibration levels, harder to dig shot rock piles and increased
numbers of oversized pieces of shot rock. The certified blaster is the professional that
assesses and balances out these potentially competing factors to best meet all the blasting
demands. There will be times when the certified blaster, based on his training and
experience, will not need to use all of the tools or mitigation measures. Consequently,
this report should be read with the understanding that the blasting related mitigation
measures, procedures, etc. are general and subject to use at the discretion of the certified
blaster.

4.4.1.1 Description of Blasting Procedure
Once the overburden or sand and gravel has been removed, the producer and the blaster
will determine the area that will be blasted. The blaster will lay out the location, depth
and diameter of holes to be drilled to achieve the desired goals. Each shot will be
analyzed separately by the blaster depending on influential factors including but not
limited to the type of rock, presence and nature of fractures in the rock, the geologic
characteristics of the rock, the height of the face, the size of the primary crusher, the type
of equipment used to excavate the stone from the shot rock pile, the location of structures
relative to the blast, the allowable vibration limits, the presence of seams in the rock and
the shape and geometry of the face. All relevant information will be assessed by the
certified blaster and incorporated into the blast design to meet the goals of:
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Preventing flyrock;
Complying with the USBM guidelines and mining permit ground vibration and
air overpressure limits;
Preventing the generation of excessive amounts of dust;
Preventing the generation of excessive amounts of blasting fumes;
Properly fragmenting the rock;
Properly displacing the rock so that it can be readily excavated; and
Minimizing fracturing of the rock face immediately adjacent to the blast.
Typically, the grid pattern will have a burden (distance between rows or a row and the
face) and spacing (distance between holes in the same row) ranging from about six feet
by six feet for short faces35 to about 12 feet by 13 feet for full production faces36. Smaller
diameter holes will be used on the short faces; larger diameter holes will be used on
higher faces. The height of the faces will be based on a number of factors, such as the
need to selectively mine the geologic units of differing quality, vibration levels, etc. and
will be determined by the certified blaster.
The holes will then be drilled in the grid pattern to the depths specified by the blaster.
The driller will keep a log of the holes and provide it to the blaster. The blaster will
check to ensure the holes were drilled as directed, make any adjustments to the blast
design and then schedule a date for the blast.
The sequence of blasting and stone excavation is described in Section 2.7.2.2 of the
Mined Land-Use Plan, shown on the Mining Plan Map in Appendix A and briefly
described below.
Stone blasting and excavation will begin near the middle of the bedrock ridge and
proceed in a general southeast to northwest direction, establishing a sinking keyway37
down to the final grade (see Direction of Mining Arrow A on the Mining Plan Map). The
keyway will then be worked to the northeast and southwest (see Direction of Mining
Arrows B) to remove the bulk of the ridge. The stone along the perimeter of the ridge
will be removed in the same sequence as the sand and gravel mining as the sand and
gravel is removed and uncovers the bedrock. The ridge perimeter rock removal will
occur in smaller, construction-like blasts due to the reduced stone thickness. This
sequence will result in the best blasting results and best screen the mine from surrounding
receptors.
Blasting will be scheduled considering short-term weather forecasts and to meet the
applicant’s market demand. The decision to blast on the scheduled day will be made
early in the morning by the certified blaster in charge. If strong, low-level thermal
inversions or thunderstorms are forecast throughout the day, the blast will be postponed
or scheduled to avoid such adverse weather conditions.
35

Faces less than 10 to 15 feet high
Full production faces up to about 50-60 feet high
37
A keyway is a narrow excavation with faces on two or three sides.
36
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Once the decision to blast has been made, the holes will be cleaned out and loaded with
explosives by a team of trained professionals under the direction of the certified blaster.
Each hole will be loaded with explosives and connected by non-electric millisecond
delays, or equivalent. The blasting team will secure the blast area, sound a warning in a
distinctive manner and then detonate the blast. Shot rock will fall down to the bottom of
the mine face. Once the blast area has been checked, the blaster will provide the “all
clear signal” and load out from the shot rock pile will begin. Blocks of shot rock too
large to crush will be set aside for use as rip rap or be broken down to a size that will fit
through the crusher by the use of a hydraulic hammer mounted on an excavator.
All blasts will be monitored with a properly calibrated seismograph at the nearest off-site
residential structure, at locations specified in the MLUP and at locations directed by the
Department. Typical monitoring locations are shown on the Mining Plan Map in
Appendix A of the DEIS and on the map on page 52. The certified blaster also uses the
monitoring reports to achieve ever more efficient designs for future blasts. These
records, along with the blaster’s report, blast video and other blast data, will be
maintained by the applicant and provided for review upon request by the Department.
Two levels of operation are expected under this proposed modification. In the event that
a large construction project selects the Ellenville Mine as a major source of material, it
might be possible to remove all the stone in a few years. This would reduce the need to
haul in material from more distant sources, thereby reducing fuel consumption, truck
emissions and other potential impacts to receptors along the truck route(s). Under this
scenario, production blasting is expected to occur once every two weeks during the
construction season.
If Osterhoudt does not supply stone to such a project, stone production would be spread
out over a larger part of the life of the mine. This results in less frequent production
blasting (based on market demand but estimated to be four times per year) over a longer
period of time.
Under either scenario, more frequent and smaller development shots will be needed at the
beginning of stone excavation.
Blasting will be done between 10 a.m. and 5 p.m. Monday through Friday. Blasting will
not occur on weekends or New Year’s Day, Memorial Day, July 4th, Labor Day,
Thanksgiving and Christmas Day.

4.4.1.2 Flyrock
Flyrock is rock that leaves the mine property as a result of blasting. Flyrock occurs when
there is insufficient burden (rock covering the explosives column) and the blast energy
moves the rock off the property. The main causes for insufficient burden are weaknesses
in the rock (mud seams, major or widened joints, faults, bedding planes and other
fractures) and improper blast design (e.g. excessive amounts of explosive relative to the
burden and/or improper blast timing).
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4.4.2 Description of Factors Potentially Causing Flyrock
Blasts are designed so that the energy from the detonated explosives efficiently fragments
the rock next to the drill holes. Any excess energy that leaves the blast area and causes
flyrock is wasted. It is in the best interest of the blaster and the applicant to minimize the
amount of this wasted energy.
When a blast is initiated, the energy from the explosives column in each hole is released
as a combination of temperature, energy and gases. Most explosives used in the
aggregate industry in New York (ANFO—ammonium nitrate and fuel oil—and ANFO
emulsions—that provide a little more energy and provide the explosives with water
resistance) are low to moderate temperature and energy, high to moderate gas explosives.
Most of the rock is broken during blasting with these explosives by an expanding wave
front of gases. When these gases encounter a void, the gases preferentially expand into
and travel along the void and if they reach the atmosphere before dissipating can cause
flyrock. It is one of the NYSDOL certified blaster’s primary responsibilities to make
sure that flyrock is not generated. Any mining permit issued for blasting includes a
requirement that there shall be no flyrock beyond the property line and that any flyrock
incident shall be reported within 24 hours to the regional Mined Land Reclamation
Specialist. In the event that flyrock does occur, the Department will be notified within 24
hours and blasting shall not resume until written approval to do so is obtained from the
Department.
Proper identification of weaknesses and voids in the rock are a primary means of
preventing flyrock.
An improper blast design can cause flyrock if there is too much explosive relative to the
amount of burden covering the explosives column. For example, if a void intersects the
drill hole and is loaded with loose bulk explosives, the explosives can fill the void and
more explosives than needed to break the rock will be detonated. In addition, if the
blaster selects the wrong rock hole diameter relative to the burden and spacing between
holes, there will be too much explosives in the hole and the blast energy can result in
flyrock.
Blasts are typically designed so that one hole goes off before the adjacent hole is
detonated. In small blasts, several small holes will go off simultaneously and in other
cases the explosives in a blast hole will be divided into separate columns that are
separated by inert materials (deck) and detonated separately in a process called decking.
The certified blaster decides which configuration to use based on his training and
experience and the goal is to balance many competing issues such as the need to loosen
the rock, allow the rock to be excavated easily, reduce the amount of oversized blocks,
control air overpressure, control ground vibration and prevent flyrock. Flexibility needs
to be given to the certified blaster so that he can properly accomplish all of these factors.
Insufficient delays between blast holes or rows of blast holes can allow the covering rock
(burden) to be blasted too soon and allow blast energy from the next hole to escape and
cause flyrock.

78

Osterhoudt Corp. Ellenville Mine Modification Draft Environmental Impact Statement, April 2018

4.4.3 Description and Effectiveness of Proposed Flyrock Avoidance and
Mitigation Measures
The proposed mitigation measures and how each measure controls or eliminates the
potential for flyrock are described below.
The mitigation measures represent best management practices that control potential
flyrock impacts of the project.
A NYSDOL certified expert blaster will do all blasting. Certified blasters have to
meet the stringent educational and experience standards set by the Department of
Labor. These standards include required levels of experience under the direction
of a certified blaster, testing and continuing education.
Proper Safety Procedures. All blasts will be designed and implemented
following proper blast management practices in accordance with the
requirements of the Mine Safety and Health Administration and NYSDOL.
These best management practices have been developed based on decades of
experience throughout the country and introduce to the blasting procedure
reproducible and reliable practices that minimize the potential for human error.
Proper Blast Design and Implementation. The blaster will design and implement
all blasts to prevent flyrock.
Proper Blast Confinement. The certified expert blaster will lay out each blast,
ensuring appropriate burden is maintained to properly confine the explosive
column. The face will be profiled at the blaster’s discretion to aid in determining
the front row burden. Providing insufficient amounts of burden means the
explosives can be insufficiently unconfined and potentially result in flyrock. Use
of modern blasting aids such as a face profiler reduces the likelihood of
insufficient front row burden.
The blaster will specify the drill holes location, size and depth. The certified
blaster will have control and be responsible for all aspects of the blast design and
implementation. The certified blaster has the required experience and training to
ensure that blasts are done properly.
Drilling Log. The driller will keep a log describing any unusual conditions found
in the holes and provide the logs to the certified blaster. These logs will note the
presence of mud seams, fractures, joints, faults and other weaknesses in the rock
that would allow blast energy to escape. If the blaster knows the locations of
these features, he can design and implement the blast to avoid or minimize their
effect.
The blaster will review the drill logs and make any adjustments needed to
account for the conditions of the rock encountered in the holes. Proper
communication between the driller and blaster will help identify the presence of
zones of weakness in the rock being blasted and help avoid or minimize their
effect.
The blaster will ensure the holes were drilled as specified. The holes will be
bore tracked or equivalent at the discretion of the blaster. Bore tracking
measures the deviation of a drill hole from vertical. Holes that “wander” too
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much from vertical can result in too little burden and allow the generation of
flyrock. The blaster can abandon holes that wander too much or adjust the blast
design accordingly.
Use of down-the-hole hammer (DTH) drill. The applicant proposes to use a
DTH drill. DTH drills result in a straighter hole with less “wander” (deviation
from the planned location). Straighter holes make it easier for the blaster to
ensure that the proper amount of stone is covering the explosives column, thereby
reducing the potential for under confinement of the blast energy and the
preventing the generation of flyrock.
Holes containing large voids will be abandoned or the voids will be decked or
otherwise addressed to avoid overloading of the holes. Large voids intersected
by the drill hole can be filled with bulk (loose) explosive if care is not taken,
resulting in too much explosive being placed in the hole. When voids are
detected, the blaster takes care around the void so that the loose bulk explosive
does not fill the void. The blaster can also abandon and backfill the hole with
angular crushed stone, air or stone decking (in this sense, air decking is the
process of leaving a space around the void; stone decking is the process of
placing angular crushed stone around the void) over the void, loading explosives
below the void (e.g when the void is near the top of the hole) or use an encas ing
(packaged explosive or sleeve) product in this part of the hole (th last is less
commonly used today). The blaster monitors the rate at which bulk explosives is
loaded into a hole to make sure the proper amount is loaded into each hole.
The blast holes will be loaded and blasting implemented under the direct
supervision of an expert certified blaster. This will ensure the blast is
implemented as planned by the experienced, certified professional responsible for
the blast.
All blasts will be designed to ensure proper confinement of the explosives
column. Proper confinement minimizes the possibility that blast energy will be
under confined, thereby controlling flyrock generation.
The appropriate amount of stemming will be used for the size of the hole.
Stemming is the angular crushed stone placed at the top of the drill hole to
confine the energy from the explosives. Insufficient amounts of stemming can
lead to under confinement of blast energy and cause flyrock.
All blasts will be videotaped.
Records of all blasts, including the blast report, seismograph records, blast video
and all other data of all blasts will be kept and be made available to the
Department for review upon request. These tools are used to assess compliance
and adjust the design of future blasts.
The Department will be notified of all flyrock events that leave the blasting area
within 24 hours, whether or not the flyrock leaves the property.
The applicant will promptly and professionally respond to and investigate all
complaints. If necessary, the applicant will employ the services of a structural
engineer or other expert knowledgeable in the assessment of blasting damage to
aid in the determination of damage to any structure.
The applicant will offer pre-blast or condition inspections for neighbors having
structures within 1500 feet of the blast area to serve as a baseline in the event of
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a claim of blasting damage. Pre-blast surveys document the condition of the
interior and exterior of off-site structures prior to the beginning of blasting at the
site and can be used to determine if new damage occurred after blasting. It
provides the homeowner and the applicant with a means of determining if
blasting caused any potential future damage. Neighbors will be contacted by
certified mail.

4.4.4 Assessment of Potential Flyrock Impacts
Flyrock is an unacceptable result for the type of controlled blasting proposed to be done
in the modification area. The proposed mitigation measures are standard procedures and
are adequate to prevent flyrock generation.
The planned measures listed in Section 4.4.3 above prevent flyrock.
significant potential for flyrock.

There is no

4.4.5 Fly Rock Conclusions
The project, as proposed, will not have a significant potential to generate flyrock. The
best management practices outlined above and in the Overview of Blasting Best
Management Practices in Appendix C prevent the generation of flyrock. No additional
mitigation is recommended or necessary.

4.5 Assessment and Mitigation of Potentially Significant
Increases in Dust to Blasting
The potential blasting dust impacts of the proposed modification are discussed below.
The proposed measures outlined in Section 4.5.3 avoid or mitigate the potential impacts
to the maximum extent practicable. The analysis indicates that there will be no
significant impact as a result of blasting dust.

4.5.1 Blasting Dust Background
Blasting is the most effective and environmentally friendly method of loosening solid
rock. Holes are drilled to prescribed depths in a regular pattern, loaded with explosives
and covered with angular crushed stone (stemming). The explosive column is effectively
confined by the surrounding rock mass and the stemming and is not comparable to the
unconfined explosions seen in Hollywood movies.
The purpose of mine blasting is to fragment the solid rock so it can be readily excavated
and crushed. Blasting is an expensive process that makes up a significant portion of the
overall cost of mining. The vibrations that people might feel at their home during a blast
are wasted energy that escaped from the rock mass being blasted. It is in the best interest
of the miner to reduce off-site blasting vibrations.
Blasting is a well understood science that is done safely by NYSDOL certified blasters
thousands of times each year in New York State.
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The procedures outlined below are intended to provide the public with a general
understanding of the proposed blasting procedures, blasting issues and common blasting
mitigation measures. Blasting is a complex process with many, often competing, issues.
Focusing too much on one aspect of blasting can lead to inferior results in other aspects
of blasting. For example, air overpressure resulting from stemming ejection can be
reduced by complete confinement of the explosives column. However, this can result in
higher than necessary ground vibration levels, harder to dig shot rock piles and increased
numbers of oversized pieces of shot rock. The certified blaster is the professional that
assesses and balances out these potentially competing factors to best meet all the blasting
demands. There will be times when the certified blaster, based on his training and
experience, will not need to use all of the tools or mitigation measures. Consequently,
this report should be read with the understanding that the blasting related mitigation
measures, procedures, etc. are general and subject to use at the discretion of the certified
blaster.

4.5.1.1 Description of Blasting Procedure
Once the overburden or sand and gravel has been removed, the producer and the blaster
will determine the area that will be blasted. The blaster will lay out the location, depth
and diameter of holes to be drilled to achieve the desired goals. Each shot will be
analyzed separately by the blaster depending on influential factors including but not
limited to the type of rock, presence and nature of fractures in the rock, the geologic
characteristics of the rock, the height of the face, the size of the primary crusher, the type
of equipment used to excavate the stone from the shot rock pile, the location of structures
relative to the blast, the allowable vibration limits, the presence of seams in the rock and
the shape and geometry of the face. All relevant information will be assessed by the
NYSDOL certified blaster and incorporated into the blast design to meet the goals of:
Preventing flyrock;
Complying with the USBM guidelines and mining permit vibration limits;
Preventing the generation of excessive amounts of dust;
Preventing the generation of excessive amounts of blasting fumes;
Properly fragmenting the rock;
Properly displacing the rock so that it can be readily excavated; and
Minimizing fracturing of the rock face immediately adjacent to the blast.
Typically, the grid pattern will have a burden (distance between rows or a row and the
face) and spacing (distance between holes in the same row) ranging from about six feet
by six feet for short faces38 to about 12 feet by 13 feet for full production faces39. Smaller
diameter holes will be used on the short faces; larger diameter holes will be used on
higher faces. The height of the faces will be based on a number of factors, such as the
need to selectively mine the geologic units of differing quality, vibration levels, etc. and
will be determined by the certified blaster.
The holes will then be drilled in the grid pattern to the depths specified by the blaster.
38
39

Faces less than 10 to 15 feet high
Full production faces up to about 50-60 feet high

82

Osterhoudt Corp. Ellenville Mine Modification Draft Environmental Impact Statement, April 2018

The driller will keep a log of the holes and provide it to the blaster. The blaster will
check to ensure the holes were drilled as directed, make any needed adjustments to the
blast design and then schedule a date for the blast.
The sequence of blasting and stone excavation is described in Section 2.7.2.2 of the
Mined Land-Use Plan, shown on the Mining Plan Map in Appendix A and briefly
described below.
Stone blasting and excavation will begin near the middle of the bedrock ridge and
proceed in a general southeast to northwest direction, establishing a sinking keyway
down to the final grade (see Direction of Mining Arrow A on the Mining Plan Map). The
keyway will then be worked to the northeast and southwest (see Direction of Mining
Arrows B) to remove the bulk of the ridge. The stone along the perimeter of the ridge
will be removed in the same sequence as the sand and gravel mining as the sand and
gravel is removed and uncovers the bedrock. The ridge perimeter rock removal will
occur in smaller, construction-like blasts due to the reduced stone thickness. This
sequence will result in the best blasting results and best screen the mine from surrounding
receptors.
Blasting will be scheduled considering short-term weather forecasts and to meet the
applicant’s market demand. The decision to blast on the scheduled day will be made
early in the morning by the certified blaster in charge. If strong, low-level thermal
inversions or thunderstorms are forecast throughout the day, the blast will be postponed
or scheduled to avoid such adverse weather conditions.
Once the decision to blast has been made, the holes will be cleaned out and loaded with
explosives by a team of trained professionals under the direction of the certified blaster.
Each hole will be loaded with explosives and connected by non-electric millisecond
delays, or equivalent. The blasting team will secure the blast area, sound a warning in a
distinctive manner and then detonate the blast. Shot rock will fall down to the bottom of
the mine face. Once the blast area has been checked, the blaster will provide the “all
clear signal” and load out from the shot rock pile will begin. Blocks of shot rock too
large to crush will be set aside for use as rip rap or be broken down to a size that will fit
through the crusher by the use of a hydraulic hammer mounted on an excavator.
All blasts will be monitored with a properly calibrated seismograph at the nearest off-site
residential structure, at locations specified in the MLUP and at locations directed by the
Department. Typical monitoring locations are shown on the Mining Plan Map in
Appendix A of the DEIS. The certified blaster also uses the monitoring reports to
achieve ever more efficient designs for future blasts. These records, along with the
blaster’s report, blast video and other blast data, will be maintained by the applicant and
provided for review upon request by the Department.
Two levels of operation are expected under this proposed modification. In the event that
a large construction project selects the Ellenville Mine as a major source of material, it
might be possible to remove all the stone in a few years. This would reduce the need to
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haul in material from more distant sources, thereby reducing fuel consumption, truck
emissions and other potential impacts to receptors along the truck route(s). Under this
scenario, production blasting is expected to occur once every two weeks during the
construction season.
If Osterhoudt does not supply stone to such a project, stone production would be spread
out over a larger part of the life of the mine. This results in less frequent production
blasting (based on market demand but estimated to be four times per year) over a longer
period of time.
Under either scenario, more frequent and smaller development shots will be needed at the
beginning of stone excavation.
Blasting will be done between 10 a.m. and 5 p.m. Monday through Friday. Blasting will
not occur on weekends or New Year’s Day, Memorial Day, July 4th, Labor Day,
Thanksgiving and Christmas Day.

4.5.1.2 Blasting Dust
The detonation of the explosives and the sudden movement and falling of the blasted rock
cause blasting dust. Loose dust within or on top of the rock to be blasted can be
mobilized by the blast. In addition, the blasting process itself pulverizes the rock within a
foot or two of the explosive column and creates dust.

4.5.2 Description of Factors Affecting the Generation of Blasting Dust
The United States Environmental Protection Agency developed the following formula for
estimating the amount of dust generated by blasting of rock overburden in coal mines.
This formula is often used for estimating the amount of dust from rock blasting.
Amount of Dust (PM30) Per Blast (lbs)=0.000014x(A)1.5
Where,
A=Surface Area (square feet) of horizontal rock surface being blasted
Assuming a 39,000 ton blast using a 50-foot face, 12 feet of burden and 13 feet of
spacing and 60 holes, 7.4 pounds of total suspended particulates (PM30 sized dust or dust
smaller than 30 microns in size) would be generated. Much of this dust is coarse grained
and would settle out in the immediate vicinity of the blast.
As a comparison, the largest source of dust in a mine is typically the unpaved haul road.
Blasting will occur based on market demand which is expected to be anywhere from once
or twice per week to four times per year during the construction season for production.
More frequent and smaller development shots will be needed at the beginning of stone
excavation. On an average day at the existing sand and gravel mine, 50 trucks enter and
exit the site. These trucks driving on the unpaved portion of the haul road generate 23.2
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pounds of dust (PM30), assuming the haul road is wetted down by a water truck on a
regular basis.
Blasting dust is known to be a minor source of dust at aggregate mines. However, the
following mitigation measures are proposed to control the blasting dust.

4.5.3 Description and Effectiveness of Proposed Blasting Dust
Mitigation Measures
The proposed mitigation measures and how each measure controls or eliminates the
potential blasting dust impacts are described below.
The mitigation measures represent best management practices that control potential
blasting dust impacts of the project. The proposed modification area is located near the
center of the already permitted sand and gravel mine and is located approximately 600
feet from the nearest off-site receptor (the closest buildings in the Ellenridge
development). The next nearest receptors are located approximately 1200 feet from the
modification area.
Vegetated Buffers. Only the area needed for one season’s activities will be
stripped at one time. Wooded buffers around the modification area will reduce
wind speeds incident on the blasting area and reduce the generation of dust at the
source. The wooded ridges near direction of mining arrows 9 and 10 on the
Mining Plan Map in Appendix A will remain in place until the last stages of sand
and gravel mining.
Mine Faces. The modification area is located near the center of the sand and
gravel mining area and is surrounded on three sides by high mine faces. These
faces will reduce wind speeds incident on the blasting area and reduce the
generation of dust at the source.
Directional Mining. The direction of mining for the bedrock was designed to
maintain perimeter stone faces for as long as possible and to take advantage of
the surrounding perimeter sand and gravel faces as much as possible. The
directional mining maintains a face between the dust sources and potential offsite receptors.
Removal of Overburden. The overburden and sand and gravel will be removed
prior to blasting the underlying rock. This removes a potential source of dust.
Use of a Drill Equipped with a Dust Collector. Cuttings from the drilled holes
will be collected through a dust collector. This reduces the amount of dust that
becomes airborne.
Removal of Cuttings. The stone ground up by the hole drilling process will be
removed from the blast area prior to blasting, thereby removing a dust source.
Proper Blast Design and Implementation. The blaster will design and implement
all blasts to control excessive amounts of dust. In particular, the blaster will
choose the appropriate type and amount of explosive to fracture the rock without
generating excessive amounts of dust.
Bench Widths. The quarry is expected to use one bench so blasted stone will not
cascade down from one bench to another. In the event that multiple benches are
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used, the benches will be sufficiently wide to prevent stone from an upper bench
cascading down to a lower bench.
In addition to the blasting dust mitigation, the following primary mitigation measures are
already in place for dust control of the already approved sand and gravel mine.
Stabilizing Perimeter Berms. Soil stored in perimeter berms will be vegetated to
control fugitive dust.
Paved Entrance Road. The first 430 feet of the entrance road is paved and swept
regularly as needed to prevent dust and trackage onto US Route 209.
Watering of Unpaved Roads. The entrance road and haul roads in regular use are
wet down as needed to control dust by a water truck equipped with spray bars.
Dust Control Water in Processing Plant. Water is applied at key transfer points
in the processing plant as needed to control dust.

4.5.4 Assessment of Potential Blasting Dust Impacts
Dust generation from stone excavation, hauling and processing is comparable to that of
sand and gravel and will be similarly controlled. The new sources of dust—blasting,
drilling and use of a hydraulic hammer are minor sources of dust and are controlled by
the mitigation measures in the first list in Section 4.5.3 above. The nearest receptors (the
closest buildings in the Ellenridge development) are located 600 feet away from the
modification area and are separated from the mine by a wooded buffer. The next nearest
off-site receptors are located approximately 1200 feet from the modification area and
separated from the mine by a wooded buffer.
The planned measures listed in Section 4.5.3 above mitigate the potential blasting dust
impacts to the maximum extent practicable. There is no potential for significant blasting
dust impacts.

4.5.5 Blasting Dusts Conclusions
The project, as proposed, will not have a significant blasting dust impact. The best
management practices outlined above mitigate the potential impacts to the maximum
extent practicable. No additional mitigation is recommended or necessary.

4.6 Assessment and Mitigation of Potentially Significant Fumes
and Residue from Blasting
Properly detonated explosives do not create significant amounts of fumes and introduce
no significant amount of pollutants to groundwater. Post-blast fumes are generally not a
major concern in above ground blasting as is proposed in this modification unless it
occurs in very close proximity to potential receptors. The nearest receptors (the closest
buildings in the Ellenridge development) are located 600 feet away from the modification
area. The next nearest off-site receptors are located approximately 1075 feet from the
modification area. At these distances, it is extremely unlikely that blasting fumes will be
a problem at even the nearest receptors as mixing in the atmosphere will rapidly dilute
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any fumes that might be generated. However, a series of mitigation measures in wide use
in the industry are proposed to be used to minimize the likelihood that fumes will form.
These same mitigation measures ensure that blasting does not contribute significant
amounts of pollutants to groundwater.
The area to be blasted is a northeast-southwest trending ridge that is located atop a hill
overlooking the Village of Ellenville. No water was encountered in the ridge to be
blasted and, being a ridge, the only water moving towards it comes from direct
precipitation on the ridge. This is important because one of the main factors affecting the
formation of post-blast fumes is interaction of the explosives column with water. The
limited potential for water collecting in the blast holes reduces the potential for
incomplete detonation of the explosives and reduces the potential for the formation of
post-blast fumes.
To understand the factors that can cause post-blast fumes, it is important to understand
the blasting process. Most aggregate quarrying in New York uses either ANFO
(ammonium nitrate and fuel oil) or emulsions (a mixture of nitrate salts with fuel blends
containing oils and emulsifiers). ANFO will dissolve in water and does not perform well
when exposed to water. Emulsions were originally developed to provide ANFO with
water resistance. The emulsion blends coat the nitrate salt and delay the water from
dissolving it. The manufacturing process is done in an industrial setting and the products
are extensively tested for compliance with product specifications.
Emulsions are effective if exposed to water for shorter durations (usually on the order of
several hours to a few days) in compliance with the manufacturer’s recommendations.
When ANFO or emulsions detonate properly, the following chemical reaction occurs:
3NH4NO3 (ammonium nitrate) + CH2 (fuel) ===
(carbon dioxide gas) + 7H20 (water vapor)

3N2 (nitrogen gas) + CO2

The results of normal blasting are all innocuous gases commonly found in the
atmosphere.
When ANFO or emulsions do not detonate properly, the following chemical reaction
occurs:
5NH4NO3 (ammonium nitrate)+CH2 (fuel) === 4N2 (nitrogen gas) + NO (nitric
oxide) + CO2 (carbon dioxide gas)+11H20 (water vapor)
The nitric oxide then rapidly reacts with the atmosphere to form a reddish or orange gas,
nitrogen dioxide:
2NO (nitrogen oxide) + O2 (oxygen in atmosphere) ==
dioxide)
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In addition, incomplete detonation of explosives can generate CO (carbon monoxide).
Carbon monoxide and the nitrogen oxides are considered toxic gases if they occur in
sufficient concentrations. The concentrations immediately dangerous to life or health
for NO2, NO and CO are 20, 100 and 1200 parts per million (ppm), respectively,
according to NIOSH. Toxic fume generation is usually but not always, accompanied by
the development of a orange-reddish cloud. These health hazards have been well
understood in the mining industry for decades and appropriate mitigation measures have
been developed and implemented by blasters and miners. The health risks of post-blast
fumes are more prevalent in underground mining where the conditions that favor the
development of post-blast fumes are much more prevalent and there is less air circulation
to dissipate any post-blast fumes that develop. To a lesser extent, fume issues have been
identified in large-scale surface coal mines where significantly larger amounts of
explosives are detonated at one time than is proposed for this modification.
Potentially toxic fumes are typically dissipated in outdoor quarries by mixing with the
atmosphere. However, openings in the rock can allow post-blast fumes to migrate
through the rock and collect in confined spaces such as tunnels and sewers. The
likelihood of this happening in this instance is small because the rock being blasted is
part of a fairly isolated ridge that will be exposed to air on at least three sides at the time
of blasting. The limited instances where such concentration of fumes has occurred were
much closer to the blast than is proposed in this modification, involved significantly
overconfined blasts and the underground confined spaces had openings that allowed the
movement of the fumes. The authors of this report have witnessed hundreds, if not
thousands, of blasts and have worked in the mining industry for over 32 years and know
of no instance where blasting fumes have been an issue.
The procedures outlined below are intended to provide the public with a general
understanding of the proposed blasting procedures, blasting issues and common blasting
mitigation measures. Blasting is a complex process with many, often competing, issues.
Focusing too much on one aspect of blasting can lead to inferior results in other aspects
of blasting. For example, air overpressure resulting from stemming ejection can be
reduced by complete confinement of the explosives column. However, this can result in
higher than necessary ground vibration levels, harder to dig shot rock piles and increased
numbers of oversized pieces of shot rock. The NYSDOL certified blaster is the
professional that assesses and balances out these potentially competing factors to best
meet all the blasting demands. There will be times when the certified blaster, based on
his training and experience, will not need to use all of the tools or mitigation measures.
Consequently, this report should be read with the understanding that the blasting related
mitigation measures, procedures, etc. are general and subject to use at the discretion of
the certified blaster.
The factors that can lead to the incomplete detonation of explosives and the generation of
potentially toxic fumes and how they are proposed to be avoided or mitigated by this
project are described below:
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Use of expired or damaged explosives. Explosives have an expiration date or
shelf life beyond which the manufacturer does not recommend their use. The
applicant will only use a certified blaster that uses a reputable explosives
manufacturer and does not use expired explosives.
Improper handling, storage and transport of explosives. Explosives can be
damaged during handling, transport and storage before being brought to the site.
Blasting contractors store the explosives under controlled conditions consistent
with the manufacturer’s recommendations. For example, bulk explosives are
stored in weather-tight silos and are loaded directly into weather-tight bulk trucks
that carry the explosives to the site. Boosters, detonators and packaged products
used in smaller amounts are similarly stored and shipped in weather-tight trucks.
The applicant will only use a certified blaster that follows the proper handling,
storage and transport procedures. No on-site storage of explosives is proposed.
Careful inspection of the rock to be blasted and careful record keeping and
communication. The certified blaster and the driller need to carefully coordinate
the drilling and examination of the rock to be blasted to determine the locations of
mud seams, major bedding planes, fractures, joints, faults, other voids or zones of
weakness, saturated zones or weathered zones. These areas can be avenues for
blast energy to leave the rock being blasted before complete detonation occurs,
can allow water into the explosives column and can also serve as avenues for
fumes to leave the area underground. The blaster and driller will keep thorough
notes of the condition of the rock to be blasted.
Use of the incorrect type of explosives for a particular application. ANFO will
dissolve when exposed to water and is not suited for use in wet holes. A high
energy explosive would have more energy and breaking force than is needed to
fragment and move a particular rock. The certified blaster will select an explosive
that is suitable to do the job without creating excessive amounts of post-blast
fumes.
Use of high powder factors (ratio of amount of explosives per ton of rock). The
blaster will design the blast to use the appropriate amount of explosives.
Excessive amounts of explosive could lead to incomplete detonation.
Blast timing. Improper blast timing can lead to improper confinement and the
escape and dissipation of blast energy prior to fully detonating later holes in a
blast, and can result in incomplete detonation and formation of post-blast fumes.
The certified blaster will use the appropriate blast timing. The data collected in
the signature shot study will be used by the certified blaster to design the blasts.
Correct amount of confinement. A blast needs to have sufficient rock covering
the explosives column for many reasons. Too much confinement can increase
ground vibration and can cause any fumes to be driven into openings in the rock
that could travel off-site.
Too little confinement can cause excess air
overpressure, flyrock or the release of blast energy prior to complete detonation.
The certified blaster will use the correct amount of confinement in his blast design
to balance these competing concerns.
Minimize the use of deep closed cuts. A closed cut face has no or only one open
face. The blasted rock has less space to expand into and overconfinement can
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occur. Proper confinement allows any fumes to quickly dissipate by mixing with
the atmosphere.
Proper selection of explosive density. Explosives in a deep blast hole can
compact from the weight of the overlying explosives. Highly compacted
explosives will have less void space between them and this can interfere with the
complete detonation of all the explosives. The certified blaster will select an
explosive with the appropriate density for the conditions of the blast.
Exposure of explosives to water beyond the manufacturer’s recommendations.
The blaster will use a process that determines the amount and location of water
that will likely come in contact with the explosives and take whatever measures
are needed to ensure the explosives are used in accordance with the
manufacturer’s recommendations. These measures include identifying the
amount, location and nature of any water bearing areas or horizons within the
rock to be blasted through examination of the driller’s logs, proper
communication with the driller and the blaster’s own examination of the drill
holes, proper record keeping procedures to document this information, directing
surface runoff water away from the drilled holes, covering the drilled holes to
minimize direct precipitation into the holes, blowing out water, sediment and
cuttings from the hole and allowing it to dry, if practicable, before loading with
explosives, use of sleeved explosives under the appropriate circumstances and the
use of the blast hole liners where deemed appropriate by the blaster.
Insufficient amount of priming (boosters) in the explosives column. The majority
of the explosives used in aggregate blasting are low energy explosives that are
difficult to detonate. A typical blast is initiated by the blaster using an initiation
system that sends a signal to the surface that in turn sends delayed signals via a
redundant safety system to the surface detonators in the remaining holes and to
the down-the-hole detonators near the bottom of the explosive column(s) in each
hole. The down-the-hole detonators are typically wrapped inside a booster. Bulk
explosive fills the remainder of the hole and surrounds the booster. The
detonators ignite the boosters that in turn detonate the bulk explosives. If there is
insufficient boosters, the bulk explosives may not completely detonate. The
certified blaster will use sufficient boosters to ensure a complete detonation
occurs.
Location of boosters. The boosters will be located above the bottom of the blast
hole to reduce the possibility of contamination with sediment, cuttings or water.
Contamination of bulk explosives. Bulk explosives, particularly pumped
products, can mix with any sediment, cuttings or water that might be remaining in
the bottom of a drill hole during initial loading. The mud and water has the
potential to cause an incomplete detonation. Keeping the pump head above the
bottom of the hole reduces the potential for contamination.
Proper loading of bulk explosives. Bulk explosives are typically augured or
pumped into the drill hole in a careful and proscribed manner. The rate of filling
and amount of explosives used in a hole are carefully monitored and recorded and
the explosives column is carefully rodded as the hole is filled to ensure that voids
or bridges (where the explosives column spans the width of the blast hole and
allows a void to form underneath) do not form in the explosive column.
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Incomplete detonation can occur if there is not good coupling (no undesigned
gaps between explosives) of the entire explosives column.
Minimize delays in blasting. The sleep time between when the holes are loaded
and the blast detonated should be minimized whenever possible so that water
resistant explosives are not exposed to water for excessive amounts of time. The
blaster should consider weather and site factors when scheduling a blast.
All blasts will be videotaped.
Inspection of blast video. The blaster should inspect the video of the blast and
note any evidence of incomplete detonations or visible post-blast fumes.
Sounding the all clear. The certified blaster should not sound the all clear until all
fumes have dissipated from the blast area.
Notify building inspector. The building inspector will be notified of all blasts and
asked if anyone is known to be working in underground or enclosed situations
where post blast fumes could be concentrated. In the unlikely event that postblast fumes are generated, the blaster or applicant will notify the building
inspector and these underground or confined space working areas, if any, will be
inspected for the presence of post-blast fumes.
The proposed mitigation measures are standard practices that are widely used by certified
blasters in New York. The likelihood that blasting fumes would be generated when using
these standard mitigation measures is remote. The likelihood that significant amounts of
blasting fumes would be generated by the proposed modification is small. The likelihood
that blasting fumes would travel from the blasting area to an off-site receptor is similarly
small and mitigation measures describing the proper course of action were proposed. The
likelihood of fumes traveling underground and concentrating in a confined space is even
more remote considering the ridge being blasted will be open to the atmosphere at the
time of blasting.
The project, as proposed, will not have a significant blasting fume impact. The best
management practices outlined above mitigate the potential impacts to the maximum
extent practicable. No additional mitigation is recommended or necessary.

4.7 Assessment and Mitigation of Potentially Significant
Impacts from Existence of Bedrock on the Final Reclamation
The site is zoned R1-A and mining is an allowable use with a special use permit.
Osterhoudt has a special use permit for the sand and gravel mining and is seeking
approval to add mining bedrock in a nine-acre area within the already approved 46-acre
life of mine area.
The site, as it existed prior to approval of mining, could not be developed due to the
steepness of the topography. To offset the number of businesses that have left the Village
in recent years and attempt to restore the tax base, the Village changed the zoning in 2009
to allow the site to be first mined so that it can then be developed. Lowering the height of
the hill, as proposed, allows for a number of productive future land-uses. A northeastsouthwest trending ridge of sandstone bedrock encountered during the early stages of
mining, if not removed as proposed in this modification application, would reduce the
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amount of flat-lying post-reclamation developable area by approximately nine acres. The
loss in developable area would reduce the potential tax base, interfere with the orderly
development of the reclaimed site and defeat the purpose of mining the property in the
first place. See the No Action Alternative in Section 6.3 below.
The grading of the proposed reclaimed site is not changing as part of this modification.
The ridge of sandstone bedrock is proposed to be excavated down to the same elevation
as was originally proposed for the sand and gravel mining: an elevation of approximately
530 feet in the upper, northerly terrace and an elevation of approximately 510 feet in the
lower, southerly terrace. The transition between the two terraces will result in a bench in
the rock that will be backfilled with excess overburden and graded to one vertical on two
horizontal, as shown on the Reclamation Plan Map in Appendix A. The presence of the
bedrock will not significantly affect the site grading.
The presence of bedrock just below the floor of the reclaimed site will impact the
construction of infrastructure, buildings and basements in the modification area. The
Village of Ellenville has municipal water and sewer so private septic systems and water
wells will not be needed. There is sufficient sand and gravel being left outside the
modification area that would allow the digging of trenches for water and sewer lines and
only minor amounts of bedrock would need to be blasted to dig shallow trenches from the
main lines to any homes built on the area of bedrock. This blasting would be done at the
time of future development.
Homes built on the area of bedrock could be built on slabs atop the bedrock, thereby
avoiding the costs of blasting out a hole for a basement. If a basement were desired in
this area, the bedrock for the basement could be removed by blasting. This would
increase the cost of site development by a couple of thousand dollars per lot.
Since no specific development plan is proposed for this site at this time, it is difficult to
address specific development issues. However, with the current popularity of cluster
development and the requirement for green space in most local development ordinances,
the area of bedrock could be set aside as green or common space and the impact of the
bedrock on development would be largely avoided.
The existence of the bedrock will have a minor impact on surface drainage. The nineacre bedrock area will generate more runoff but is surrounded by large areas of highly
permeable sand and gravel that could be used to infiltrate the water into the ground.
In the event the future development of the site requires additional construction materials,
there is sufficient material left in place for on on-site development. The sand and gravel
was not mined to the bottom of the deposit and is more than 100 feet above the elevation
of the water table. If it was desired by future developers of the site, low lying areas could
be excavated into the remaining sand and gravel to create stormwater ponds and this
material could be used to increase the separation from bedrock in the nine acre
modification area.
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Alternative reclamation plans are described and discussed in Sections 6.0 to 6.3 below.
These alternatives discuss removing less of the bedrock as well as the implications on
post-reclamation development of not removing the bedrock.
None of these impacts are potentially significant. No mitigation measures are required or
are proposed. No significant impacts to the developability of the future reclaimed site
will occur.

4.8 Cumulative Impacts
The cumulative impacts of the project with the existing operation were assessed as
appropriate in the analysis for each individual impact (see Sections 4.1 to 4.7).

5.0 SIGNIFICANT ENVIRONMENTAL IMPACTS THAT
CANNOT BE AVOIDED IF THE PROJECT IS
IMPLEMENTED
Assessment and evaluation of the potential environmental impacts identified in Section
4.0 above indicate that there will be no significant adverse impacts if the project is
implemented as proposed.

6.0 ALTERNATIVES
There are an infinite number of possible alternatives that could be evaluated. The
following alternatives were selected as being representative of a wide range of feasible
alternatives to the proposed project.

6.1 Alternative Size and Depth
The original purpose of changing the zoning to allow mining in this zone was to allow the
property to be mined and reclaimed to a condition suitable for future development. This
was especially important to the Village of Ellenville considering the loss in tax base due
to the departure of many large businesses. This property was a large part of one of the
last pieces of undeveloped land in the Village and represented one of the last means of
increasing the Village tax base.
The originally permitted plan called for sand and gravel mining over a 46-acre life of
mine area down to final floor elevations ranging from 530 to 510 feet. During the
excavation of the sand and gravel, a northeast-southwest trending ridge of sandstone was
encountered. This ridge covers approximately nine acres of the already approved 46-acre
life of mine area. No increase in the size of the mined area is proposed as part of the
modification.
The applicant chose to mine the 46 acres based on the need to control, avoid or mitigate
potential environmental impacts. For example, mining the upper northern terrace down
to an elevation of 500 feet would allow mining to expand further into the north-central
part of the property. However, there were concerns that by doing so, the project would
result in stormwater discharges to the north that would be part of the Ellenridge drainage.
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The Ellenridge development has reportedly had a number of stormwater issues dealing
with their development. Consequently, this area was not proposed to be mined.
The location and geometry of the bedrock ridge is such that it can be mined entirely down
to the originally proposed elevations of 510 to 530 feet without leaving any bedrock
perimeter benches. Enlarging the size of the bedrock excavation area is possible but it
would create a lower elevation in the reclaimed site. This was not desirable since the
sand is less coarse (and suitable for less uses) in many locations at these elevations and
just mining the sandstone to greater depth would create a depression in the middle of the
area proposed for potential future development.
A similar argument can be made for not mining as much area or depth of the bedrock.
The bedrock area could be mined down to an elevation of, for example, 540 feet on the
northern upper terrace. To illustrate the configuration of the reclaimed mine under this
reduced area and depth of stone excavation, an alternative Reclamation Plan Map was
drawn. See the pocket at the end of Appendix A. This would leave a large slope area
transition between the upper and lower terraces, meaning a loss in developable area.
However, the area where bedrock would be near the surface and would be mined would
only cover approximately 6.6 acres (from nine acres) and would decrease the amount of
stone excavated to approximately 710,000 tons (from 960,000 tons). This would result in
leaving a nine-acre raised plateau in the middle of the area for future potential
development. This would have only a minor impact on development.
The proposed modification is also superior to a downsized project because it allows for
stone removal. The sand in the deposit being worked has always run on the fine grained
side and concrete sand gradation specifications (the site is a NYSDOT approved source
of concrete sand, NYSDOT 8-189F) are difficult to meet. The sand is coarsened by
blending and the crushing of gravels in the deposit whenever possible. Most of the
gravels in the deposit tend to be pebble sized and it is difficult to crush the gravels into a
usable product and achieve the desired multiple fracture faces and angular shape
preferred for use as a high quality construction aggregate. The availability of the
sandstone for crushing into the sand will allow the applicant to produce a more uniform
and coarser concrete sand product and help them better utilize a larger portion of their
deposit.
Concrete sand supplies in downstate New York are rapidly being depleted, as described
in Section 2.3.2 above. Allowing better utilization of an existing, permitted high quality
sand mine in an area where shortages of concrete sand are growing will reduce the
pressure to import the material from more distant sources and will help reduce the cost of
the material.

6.2 Alternative Excavation Technology
Blasting is the most effective and environmentally friendly method of loosening solid
rock so it can be readily excavated and crushed. Holes are drilled to prescribed depths in
a regular pattern, loaded with explosives and covered with angular crushed stone
(stemming). The explosive column is effectively confined by the surrounding rock mass
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and the stemming.
The only even remotely viable alternative means of loosening rock is ripping. A
bulldozer equipped with a ripper tooth would be dragged across the bedrock surface,
loosening a few inches of rock at a time. A loader or excavator could then excavate the
stone and load it into a truck.
The ripping process is slow and requires a much larger amount of equipment operation.
It is typically only done in rock that comes in thin layers that are relatively easy to peel
up, such as shale. Experience shows that even shale becomes difficult to rip once it is
excavated below the zone of weathering and most shales mines that rip are required to
leave large areas to allow the stone to slowly weather over a few winters before they can
be ripped again.
The sound of a ripper tooth running over bedrock is fairly accurately called the industrial
equivalent of a person running their fingernails over an old-style chalkboard. It makes a
high pitched, piercing sound that is loud, nearly constant and particularly irritating to
many people. By contrast, a drill and blast operation as proposed herein requires roughly
a day of drilling followed by a short duration blast. The impacts of properly controlled
blasting, as proposed here, are much less than the impacts of ripping.
In addition, when assessing the feasibility of blasting, two factors are considered—the
orientation of the bedding and the seismic velocity of the stone. Horizontal beds are
more easily ripped than vertical or near vertical beds such as exist at the site. The seismic
velocity is a measure of how fast vibrations pass through a rock or other material.
Research (Caterpillar, Handbook of Ripping , 8th Edition) has shown that rocks with high
seismic velocity are not viable to rip. Sandstone has a much higher seismic velocity
(roughly 2200 to 3400 meters/second for shale and 5500 meters per second for
sandstone). Using these typical figures, sandstone is considered non-rippable.

6.3 No Action Alternative
To illustrate the configuration of the reclaimed mine assuming no stone excavation was
allowed, an alternative Reclamation Plan Map was drawn. See the pocket at the end of
Appendix A.
The no action alternative would result in the loss of approximately 960,000 tons of
sandstone bedrock suitable for use as aggregate and would reduce the developable area of
the post-reclamation site by approximately nine acres. The Alternative Reclamation
Plan Map in Appendix A shows the “No Action” Alternative and it is evident that not
removing the bedrock would greatly hamper future site development.
The proposed modification is superior to the no action alternative because it allows for
stone removal. The sand in the deposit being worked has always run on the fine grained
side and concrete sand gradation specifications (the site is a NYSDOT approved source
of concrete sand, NYSDOT 8-189F) are difficult to meet. The sand is coarsened by
blending and the crushing of gravels in the deposit whenever possible. Most of the
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gravels in the deposit tend to be pebble sized and it is difficult to crush the gravels into a
usable product and achieve the desired multiple fracture faces and angular shape
preferred for use as a high quality construction aggregate. The availability of the
sandstone for crushing into the sand will allow the applicant to produce a more uniform
and coarser concrete sand product and help them better utilize a larger portion of their
deposit.
The original purpose of changing the zoning to allow mining in this zone was to allow the
property to be mined and reclaimed to a condition suitable for future development. This
was especially important to the Village of Ellenville considering the loss in tax base due
to the departure of many large businesses. This property was a large part of one of the
last areas of undeveloped land in the Village and represented one of the last means of
increasing the Village tax base. Reducing the size of the developable area by not
flattening out the isolated ridge of bedrock would diminish the original intent of the
project and reduce the future tax base of the Village of Ellenville.

7.0 IRREVERSIBLE AND IRRETRIEVABLE
COMMITMENT OF RESOURCES
Select parts of New York State are already experiencing shortages of high quality
aggregates. These shortages are due to a variety of factors including a lack of usable
deposits in the area, failure to protect sufficient aggregate reserves in the planning
process, zoning out of viable deposits and building over viable deposits.
Currently, large amounts of aggregate are hauled into the downstate New York area from
Canada, New Jersey, Hudson, Albany, upstate New York (as far away as Utica) and
Virginia. The Binghamton area receives large amounts of aggregate from the Syracuse
area. High friction aggregate and sand is hauled into the Syracuse market from as far
away the Capital District. Similar shortages are beginning to be felt in the Capital
District. These shortages are not yet being felt in the Ellenville area but the Osterhoudt
mine does supply markets that are seeing shortages, in particular, of concrete sand.
Implementation of sandstone (a non-renewable resource) mining at the Osterhoudt sand
and gravel mine will irreversibly and irretrievably commit these reserves. The sandstone
reserves proposed to be mined here are not large and have some value as coarse
aggregate. However, the sandstone probably has more value in its role for coarsening the
sand to more readily make NYSDOT concrete sand specifications. Concrete sand, in
particular, is in short supply in downstate New York and permitting this modification will
help provide some relief to these shortages.
The demand for construction aggregate has historically remained at a uniformly high
level. It is assumed the demand will remain at a similar, if not higher level in the future.
If the materials within the project area are not utilized, construction aggregate of
potentially inferior quality will be obtained from other, more distant and potentially less
environmentally sound sites.
Construction aggregate is a high weight, low cost product. Transportation costs are a
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substantial part of the overall cost of aggregate. Hauling aggregate about 20 miles
roughly doubles the cost to the public. In addition, increased hauling distances result in
increased traffic, increased potential environmental impacts associated with the increased
traffic and increased wear and tear on the infrastructure.

8.0 ENERGY USE AND GREENHOUSE GAS
EMISSIONS
The proposed mine is not a major source of greenhouse gas (GHG) emissions. The
sandstone proposed to be mined and processed at this site as part of this modification is a
necessity of modern life, is found in ever dwindling amounts in this part of New York
and is needed to help coarsen the sand and gravel deposit already being mined at the site.
The growing scarcity of this material has led to mass importation of such products as
concrete sand from mines as far away as Canada, southern and central New Jersey, the
Albany area and central New York. This has led to increased greenhouse gas emissions
relative to having a local source of material such as the Osterhoudt site.
As an example, the delivery of a load of sand and gravel from a local mine that is located
an average distance of 20 miles from the market results in approximately 127 pounds40 of
CO2 (the primary GHG of concern) emissions. Delivery of that same load from a mine
located 40 miles away would produce approximately 254 pounds of CO2 emissions,
double that of the local mine. Other GHG sources at the two mines would be
approximately the same so the amount of GHG produced by transportation alone would
be double for such a more distant mine. Assuming 50 truck trips per day over the course
of a construction season, this would amount to approximately to over 7500 tons of
unnecessary, extra CO2 emissions due to the more distant mine.
The mitigation measures in the New York GHG Policy applicable to this site are
discussed below:
Use efficient, directed exterior lighting—the mine will typically operate during
daylight hours;
Re-use gray water and/or collect and re-use rainwater—process water will be
recycled and re-used in a closed loop system;
Use building materials that are extracted and/or manufactured within the region—
such as this proposed, local mine;
Provide permanent protection for open space on the project site—the reclaimed site
will be suitable for open space;
Manage forested areas for carbon sequestration—the wooded areas will be kept as
buffers until the underlying materials are to be excavated and no additional trees will
be removed beyond what have already been approved to be removed as part of the
sand and gravel mine;
Conserve and restore natural areas on-site—the entire site will be reclaimed;
Minimize building footprint—no buildings are proposed as part of this modification;
40

22.2 lbs/gallon (UPEPA) x gallon/7 miles (estimated truck fuel efficiency) x 40
miles/round trip
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Use low impact development for stormwater design—the internally draining
modification area will promote infiltration to groundwater and reduce runoff; and
Incorporate idling reduction policies—equipment operators are required to not allow
their engines to idle more than five minutes.

9.0 GROWTH INDUCING ASPECTS
Aggregate mines have very little potential to promote growth. However, growth cannot
occur without adequate supplies of high quality aggregate needed to build and maintain
homes, offices, stores, factories, schools, churches, roads, sidewalks, water treatment
facilities, foundations and other structures necessary for our modern way of life.
The project will serve as a source to meet the existing demand and future needs for
construction aggregate in this market area. The stone reserves are not large but the use of
the sandstone to coarsen the sand for use in concrete has a multiplier effect in terms of
importance. This source is more cost-effective and environmentally friendly than more
distant sources, thereby reducing transportation related impacts and costs to the
consumer.
The existing facilities (such as public roads, waste disposal, electricity, etc.) are adequate
to meet the needs of the project.
The continued use and development of new sources of construction aggregates in close
proximity to the market areas will create a competitive market and reduce costs to the
consumer. This decrease in cost may be reflected in an increase in affordable
construction materials.
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