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BELLEAYRE SNOWMAKING POND
CONSTRUCTION PROJECT DESCRIPTION

Site Information

The New York State Department of Environmental Conservation, Division of Operations,
is applying for a permit to construct a new dam at Belleayre Mountain. The project site is
located in Shandaken, NY in Ulster County at N 42D 08.56” and W 74D 29.90°. A map of
existing downstream structures and contours of the watershed area are shown in Appendix A.
This project establishes an impoundment and dam that satisfy New York State Dam Safety
criteria for spillway capacity and stability.

Hazard Classification

The proposed dam is a small class C, high hazard dam. This is based on a sunny day dam
breach model showing a depth of water exceeding two feet for the structure downstream of the
dam located at 97 Bonnie View Road. The breach was modeled using TR-60 parameters based
on dam geometry and impoundment elevation. Since there is a downstream structure impacted
by a sunny day breach, the dam is considered to be high hazard. The surface area of the pond is
8.1 acres at normal pool, 1926.5. The 126 acre-foot storage volume is well below the 1000 acre-
foot threshold of a large high hazard dam. Breach parameters and calculations are discussed
further in the Hydrology and Hydraulics section.

Existing Soil Conditions

The site for the pond and dam is to the south of the Belleayre Ski Center Maintenance
Building. In September 2008, five soil borings were drilled and three test pits were excavated in
the pond and embankment area. A geotechnical report from Empire Geo Services, Inc. describes
the on-site soils as generally sands and gravels with trace to some amounts of silt to depths of 19
to 24 feet. This is underlain by glacial till down to sandstone bedrock. Bedrock depths generally
rose from south to north from 33.5 to 23.8 feet. Most soil samples are classified as SM-GM
based on the Unified Soil Classification System. Cobbles and boulders were also noted in the
test pit logs. STATSGO soil maps for the pond watershed area show all soils are VIy Group C.
Soil for the PMF watershed is 50% VIly Group C and 50% Halcott Group C. A Boring Location
Plan and Geotechnical Report are attached as Appendix B.

Proposed New Structure

The principal inflow to the pond arrives from the west via a proposed concrete diversion
structure in Crystal Brook. The structure contains a notched weir that allows all flow up to 0.5
cfs to continue through the brook, while higher flows can be diverted to the pond if desired. A
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sluice gate mounted to a side vault provides control over whether any of the excess flow is
directed towards the pond. To avoid recirculation of water, the outflow from the pond re-enters
Crystal Brook downstream of the diversion structure.

The proposed spillway is a fifteen foot long concrete weir. A stone-lined outlet channel
conveys the outflow back into Crystal Brook. The proposed dam varies in height from zero to 54
feet above the downstream toe, with upstream and downstream slopes of 2.5H:1V. The crest is
at elevation 1929.2 with a width of 11 feet. The normal pool depth varies from 26.5 feet to 16.5
feet with a normal pool elevation of 1926.5. The impoundment floor slopes from elevation 1900
at its west end up to 1910 at the east limit. The area near the proposed snowmaking piping
intake also drops to 1902 and continues to the outlet location.

Borrow material for the new dam will be excavated from within the footprint of the new
embankment. Stages of embankment in ten-foot increments are identified on the Snowmaking
Pond Erosion Control Construction Sequence drawings. Material will be pushed with scrapers to
the intended location and raked to remove stones greater than six inches in diameter. Excavation
spoils from the screening operation will be spread downstream of the toe of the new dam while
maintaining drainage, then seeded and mulched if they are not gravel size or larger materials.
The prepared subgrade will be inspected to ensure stones larger than six inches are removed
prior to placement. Any bedrock exposed while excavating near the pump house intake will be
monitored and grouted if necessary to reduce the likelihood of water entering any fractures.
Should additional embankment material be required to complete the dam, the cross slope of the
impoundment floor will be flattened in the middle portion.

Hydrology and Hydraulics

As part of the hazard classification process, two drainage areas were considered for the
project. The first is for the area that drains to the pond itself. The second is for the area
upstream of the first house impacted by a sunny day failure (referred to as the PMF drainage
area). Multi Resolution Land Cover (MRLC) data was used to determine the curve numbers for
both watersheds. Data are shown in Appendix C, along with time of concentration calculations.
Based on the small size and typical shape of the drainage areas, neither was sub-divided into
separate basins.

The drainage area for the pond is .06 square miles. Its curve number is 72. The land is
composed of grass, brush, trees, and existing road, building and paved parking area. It includes
the site of proposed parking as part of the future development. Its time of concentration and SCS
lag time are 0.3 and 0.18 hours respectively. This is the drainage area used to size the spillway
for the impoundment.

The PMF drainage area is 1.71 square miles. Its curve number is 72. The watershed
includes some of the existing downbhill ski trails, undeveloped wooded areas, and the existing
paved roads to the lodges. The time of concentration and SCS lag time of 0.6 and .36 hours
respectively. This is the drainage area utilized when determining the design storm in an
Incremental Design Flood (IDF) analysis.



Using NOAA'’s Hydrometerological Report 52 (HMR-52), the Probable Maximum
Precipitation was calculated based on the drainage area and location. No adjustment was
necessary for storm orientation as the entire drainage area falls within the A-Isohyet. A plot of
the 1/6/12/24 hour precipitation values was used to produce a smooth depth-duration curve from
which the 5/15/30 minute and 1 through 6-hour precipitation values were determined in
conjunction with Figures 36-38 of HMR-52. The hourly rainfall values are then arranged as a
Probable Maximum Storm Distribution based on the distribution prescribed in Figure 7 of HMR-
52. This 72-hour storm distribution is entered into HEC-HMS, which produces the Probable
Maximum Flood (PMF). This hydrograph is then entered into HEC-RAS, scaled down 50% and
routed through the existing stream channel. The water surface profile and corresponding
velocities are evaluated throughout the reach.

The New York State Department of Environmental Conservation Dam Safety Section
Guidelines require new, small, high-hazard dams to pass the %2 PMF event with at least one foot
of freeboard. They also allow an incremental damage assessment where the design storm is
determined by starting with the %2 PMF event and then modeling fractions of that event as it is
routed through the existing stream channel geometry. A dam failure is incorporated with the
reduced storm event, and if that results in less than a two foot rise in the water surface at
downstream structures, the design storm can be reduced further. Hydrographs of the 50% and
40% fractions of the PMF at the first impacted structure are shown in Appendix D. The 2.25 x
the 100 year storm event is a slightly greater flow than the 40% PMF fraction event for the PMF
watershed. Both result in less than a two foot rise in the water surface at the impacted structures.
However, 2.25x the 100 year storm is the design storm for intermediate hazard dams, therefore
no reductions are permitted. The other requirement is that the design storm duration be greater
than the time of concentration for the watershed. The six-hour NOAA frequency storm satisfies
this criteria. Routing this event produces a peak outflow of 86 cfs from the impoundment, with
one foot of freeboard along the dam. This corresponds to a maximum water surface elevation of
1928.2 feet. A hydrograph for the design storm at the pond outlet is shown in Appendix D.

Breach parameters were taken from FERC’s 1987 published range of values for
engineered compacted dams. They list the bounds for breach width, B, as a function of two to
four times the dam height. The H:V slope of breach side slopes can range from .25H:1V to
1H:1V. The time of formation ranges from .1 to one hour. Since it is sloped, the average pond
bottom elevation of 1905 was used as the average valley floor elevation. Selected Breach input
parameters for the snowmaking pond were a height of water of 23 ft for the storm day and 21.5 ft
for the sunny day event. Time of formation was .75 hours. Side slopes were conservatively
taken as 1.5H:1V, somewhat flatter than the 1H:1V bound proposed by FERC. A complete
summary of parameters for each breach is shown in Appendix D.

The peak storm day breach discharge is 3900cfs. This completely drains the reservoir
from elevation 1928.2 in less than two hours. The breach is set to coincide with the storm peak
to produce the greatest downstream inundation limits when the impoundment fails at its
maximum volume. This breach is also used during the fractional PMF event as part of the IDF
analysis. A storm day breach hydrograph is shown in Appendix D.



The peak sunny day discharge is 3250cfs. This completely drains the reservoir from
elevation 1926.5 in less than two hours. The breach is entered into HEC-RAS with minimal
baseflow to evaluate the impacts of a sunny day failure. A sunny day breach hydrograph is
shown in Appendix D.

A proposed 1-ft diameter ductile iron pipe at an invert elevation of 1902.0 serves as the
low level outlet for the impoundment. It leads to a seven foot square concrete drawdown vault
where stop logs and a sluice gate regulate outflow from the impoundment. Two sides of the
concrete vault act as an additional overflow weir in storm events, however this capacity is
conservatively ignored since it is a fairly small component of the impoundment outflow relative
to the spillway weir capacity. Another 12 inch diameter ductile iron pipe conveys water from the
outlet of the drawdown vault and discharges to a weir structure and confined channel that leads
to Crystal Brook. The weir helps distribute outflow and significantly reduces the outflow
velocities during an impoundment drawdown. The outlet protection is shown on the
Snowmaking Pond Drawdown Details sheet. Proposed spillway stage/discharge relationships and
impoundment stage/storage/elevation data are tabulated in Appendix E.

Upstream and downstream of the spillway, the finished grade will be protected from
erosion. The approach protection will consist of a 12-inch layer of Light Stone fill bedded with
six inches of #1 stone. Approach velocities are less than 3 feet per second for the design storm.
Downstream of the concrete weir, armoring consists of an 18-inch thick layer of Light Stone fill
placed over six inches of #1 stone. Channel velocities downstream of the outlet are predicted to
be in the 6¢fs range using Manning’s Equation for the proposed channel geometry. The limits of
the stone fill and bedding are detailed on the outlet structure drawings. Filter criteria and outlet
protection calculations are shown in Appendix F.

The NYS Guidelines recommend that the spillway should have sufficient discharge
capacity to evacuate 75% of the storage at the design high water elevation (1928.2) and the
spillway crest (1927) within 48 hours assuming no inflow. The new dam evacuates 75% of the
storage in 18 hours and therefore satisfies the Guidelines.

The low-level outlet is required by the NYS Guidelines to have sufficient capacity to
discharge 90% of the storage below the lowest spillway crest within 14 days, assuming no inflow
to the impoundment. The 12-inch drawdown pipe removes this volume of storage in 6 days,
which satisfies the requirements. HEC-HMS output for both drawdown conditions is shown in
Appendix G.

Emergency Action Plan

After the final design of the pond is approved, and Emergency Action Plan will be
assembled and provided to the appropriate local authorities. A map showing the approximate
sunny day inundation limits for the dam is included in Appendix A.



Construction Sequence

An overview and sequence of work to be performed is presented in the drawing titled
‘Belleayre Snowmaking Pond Erosion Control Construction Sequence’, sheets 1-3.

After a final inspection by Dam Safety and DEC Operations Staff and the issuance of a
Permit to Fill, the Crystal Brook diversion gate will be opened. The impoundment will be slowly
filled from direct runoff in rain events and any available excess Crystal Brook flow. If
significant storm events are predicted, the diversion from Crystal Brook will be closed if
necessary to avoid any rise in impoundment elevation by more than one foot per day.
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