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3.3 Stormwater Management
3.3.1 Existing Conditions

Depot Hill Farm is located within the Ten Mile Creek watershed which covers approximately 200
square miles in the eastern portion of Dutchess County. Ultimately Ten Mile Creek flows
eastward into the Housatonic River in Connecticut. Several perennial and intermittent streams
do provide a means of directing surface runoff between various wetlands and ultimately across
the property boundary. Under high-flow conditions, it is likely that the intermittent streams
provide recharge to the shallow overburden aquifer, but it is unlikely they have a significant
influence on the deeper bedrock aquifer.

Generally, the site has excellent drainage. Six on-site streams, discussed in the preceding
section, receive baseflow and stormwater flow. No FEMA floodplains are located on the site,
and no field observations have indicated significant flooding of the site. The most significant on-
site stormwater problem is seen in the streambed accommodating Stream # CONN 15-11-2a,
which connects the two small on-site ponds to Wetland AM-10, a state-regulated wetland that
extends off site and discharges into Amenia/Cascade Brook north of the hamlet of Amenia. As
previously stated, Stream # CONN 15-11-2a is an agricultural ditch. During an early summer
storm event in 2006, the ditch became eroded at an existing damaged culvert under an
agricultural road. The stream eroded the ditch line and created two new flow paths running
parallel to the original path. The Applicant proposes to restore the culvert and return the flow to
the ditch line to permit continued access to the fields for agricultural purposes.

Drainage Area Characteristics

The topography of the site creates ten drainage areas, each with discrete off-site discharge
points. The pre-construction drainage areas were defined from the two-foot contours mapped
for the site. The drainage areas, identified as DA-1 through DA-10, and the corresponding
design or discharge points are shown on Figure 18.A. Each drainage area has discharge point
off-site and is denoted as DP-1 through DP-10. Approximately 5.70 acres of impervious area
(1.14% of the site) exists currently on site and consists of the houses, barns, and driveways or
roads.

Drainage Areas 1-10 are described below:

= DA-1 (54.850 acres) is located in the northwest portion of the site. This area drains offsite to
the Peek parcel via overland flow and a 24-inch reinforced concrete pipe (RCP) culvert.
Runoff from the horse pastures, lawns, rooftops, and roads collect in roadside swales that
contain several catch-basins. This drainage area contains 18 concrete catch-basins ranging
from 3 feet to 6 feet in depth. Pipe diameters between catch-basins range from 6” to 8” and
are made of polyvinyl chloride (PVC). The catch-basin system collects runoff from
approximately 2,000 feet of the existing 18-foot wide asphalt road. The catch-basins are in
good condition, although some debris sits at the bottom of each. The swales run along both
sides of the road and are in good condition. They are free of debris, and the grass is kept
short. The runoff collected in the swales and catch-basins discharge through the 24-inch
RCP culvert onto the Peek parcel. In addition to the 24-inch culvert the majority of runoff
from Keane Stud to the Peek parcel is overland flow to the natural drainage path located on
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the southern and eastern portions of the Peek parcel. The natural drainage path on the
southern portion of the Peek property conveys flows from the subject parcel under CR 81
via a 54-inch corrugated metal pipe (CMP) culvert. This channel has a bottom width of 1.5
feet and a base flow depth of 2 inches, as observed on May 31, 2007.

On April 22, 2008 a field meeting was held with Crawford and Associates, the Town of
Amenia’s Engineer, Mike Soyka; Dutchess County Department of Public Works Director Bob
Balkind, and Michael Peek to discuss the drainage issues on the eastern and southern
portions of the Peek property. The field visit revealed that small rill areas near the Peek’s
barn had been caused by runoff from overland flow on the southern part of their property. At
the eastern portion of their property, small channels had formed on either side of the outfall
of the existing 24" CMP, caused by runoff flowing via naturally-formed swales on the Keane
Stud property overland to the Peek property.

= DA-2 (41.238 acres) is located in the central portion of the site and discharges off the
property via a stream channel with a wetland on the southwest section of the property. This
drainage area contains horse paddocks, barns, roads and stormwater structures. Swales
direct runoff from the road, building, and pastures to a catch-basin in the southwest portion
of the road. This drainage area contains one concrete catch-basin with a 6.5-foot depth.
This catch-basin discharges through a 36-inch RCP culvert that conveys the flow under the
road to stream channel and wetland area. The stream in this area is classified as “C” and
has a 3 to 4-foot bottom width and a 10-foot top width with a base flow of 2 to 4 inches. It is
thickly vegetated with grasses and reeds. Wetland “L” based on the delineation performed
by Chazen Companies, Wetland L flanks the stream channel and is approximately 0.2 acres
in size.

= DA-3 (93.234 acres) is located south of drainage area two. This area drains from a central
point on-site, eventually discharging off site via a stream channel located at the southwest
tip of the property. A 36-inch reinforced concrete pipe (RCP) culvert conveys runoff from the
drainage path on the internal part of the road to external portion. The inlet has stone wing-
walls and is buried under 20 inches of silt. The outlet is almost completely submerged due to
the excessive siltation. The culvert discharges into a natural drainage path that is thickly
vegetated with reeds. This channel leads into Wetland J. Stream CONN-15-11-2a and has a
width that ranges from 2 to 6 feet and a bank height range of 1 to 6 feet.

= DA-4 (208.900 acres) includes the largest section of the site, east of the existing horse
paddocks and residences. The drainage area contains a farm road, two ponds, a stream
(CONN-15-11-2-2-1) and a NYSDEC regulated wetland (AM-10), where it discharges off the
site to the north. There is a low point at the northeast corner of the road that contains a
catch-basin. This catch-basin is approximately 36 inches in diameter, and its depth is
approximately 30 inches. The outlet for the catch-basin is a 24-inch RCP culvert that
discharges in the stream channel that has a bottom width of approximately 5 to 6 feet and a
depth of approximately 3 feet. The outlet of the culvert is silted leaving 6 inches available
for conveyance.
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= DA-5 (30.160 acres) is located north of DA-4. This area drains from a point on the eastern
section of the property on the steep slopes to a point located northwest offsite. This
drainage area will be undeveloped and no construction is proposed.

= DA-6 (38.765 acres) is located in the southern most portion of the site. This area includes a
natural spring which flows from the east to the west eventually discharging off site via a
stream channel. The channel leaving the spring is approximately 2 feet wide with a bank
height of 3 feet. This channel leads to another channel underground for approximately 380
feet until it resurfaces and eventually exits the property. Wetland “K” is located within this
drainage area and extends from the spring to the area where the water enters the
underground stream channel. This drainage area will remain undeveloped because no
construction is proposed.

= DA-7 (56.574 acres) is located southeast section of the property. This area drains offsite via
steep slopes and a wetland. Wetland “H” is located in this area and contains a stream
channel, CONN 15-12-5a that is approximately 2 to 4 feet wide and has a bank height of <6
inches. This drainage area will remain undeveloped because no construction is proposed.

= DA-8 (15.330 acres) is located on the northern side of Depot Hill Road. Approximately 5.52
acres of this drainage area out of the property boundary. It contains three houses and a
barn. Runoff from the houses is directed towards the roadside swale. Other runoff flows
overland to CR 81.

= DA-9 (53.490 acres) is located at the northern most point of the site. This area drains off site
via steep slopes. This drainage area will remain undeveloped because no construction is
proposed.

= DA-10 (9.176 acres) is located between drainage area one and two. This area drains off site
via a 2-foot x 2-foot box culvert under CR 81. No new construction is proposed in this area.

Using HydroCad stormwater modeling software and the 2-foot topographic contour data, the
site’s drainage area size and characteristics and runoff flow path have been modeled, and the
pre-construction runoff quantities have been calculated. Tables 3-7 to 3-10 provide a summary
of the drainage area sizes, the pre- and post-construction impervious area, and the pre- and
post-construction peak flow, respectively, for design-storm events. Table 3-7, below, shows the
peak flow for each drainage area at the specified design points. Refer to Appendix | for all
stormwater data.
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Table 3-7
Pre-Construction Design Point Stormwater Peak Flows
Pre-Construction 1-yr 2-yr 10-yr 25-yr 50-yr 100-yr
Design Point Storm(cfs) Storm(cfs) Storm(cfs) | Storm(cfs) | Storm(cfs) | Storm(cfs)
DP-1 41.12 62.10 109.95 142.52 200.64 234.23
DP-2 23.09 35.38 64.04 84.05 104.38 124.87
DP-3 60.96 94.73 174.16 229.88 286.64 344.26
DP-4 93.87 153.05 296.49 399.02 504.54 611.84
DP-5 19.79 31.25 58.56 77.80 97.46 117.34
DP-6 25.38 40.76 77.61 104.07 130.97 158.24
DP-7 6.47 16.69 48.80 74.76 103.07 133.12
DP-8 11.17 18.26 35.68 48.03 60.71 73.59
DP-9 31.04 50.69 98.47 132.56 167.61 203.23
DP-10 5.75 9.45 18.33 24.67 31.19 37.81
Table 3-8
Drainage Area Size (Acres)
Pre-Development v. Post Development
Drainage
Area 1 2 4 5 6 7 8 9 10
Pre-Dev. | 54.850 | 41.238 | 93.234 | 208.900 | 30.160 | 38.765 | 56.574 | 15.330 | 53.490 | 9.176
Post-Dev. | 57.010 | 38.980 | 71.890 | 233.74 | 29.189 | 37.783 | 56.574 | 13.475 | 53.490 | 9.176
Table 3-9
Impervious Cover (acres)
Pre-Development v. Post Development
Drainage | 4 2 3 4 5 6 7 8 9 10
Area
Pre-Dev. 2.46 1.32 .948 2.932 0 0 0 .87 0 .338
Post-Dev. 9.238 1.32 2.379 4.628 0 0 0 3.23 0 .338
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Table 3-10
Summary of Peak Flow (cfs)
Pre-Development v. Post Development
Design Point lyr 2yr 10 yr 25yr 50 yr 100 yr
DP-1 Pre 41.12 62.1 109.95 | 142.52 | 200.64 | 234.23
DP-1 Post 32.23 | 47.66 97.02 117.36 | 143.35 | 187.67

DP-2 Pre 23.09 | 35.38 64.04 84.05 104.38 | 124.87
DP-2 Post 21.72 | 33.25 60.18 78.98 98.09 117.36
DP-3 Pre 60.96 | 94.73 174.16 | 229.88 | 286.64 | 344.26

DP-3 Post 3591 | 62.84 131.10 | 180.75 | 232.40 | 285.32
DP-4 Pre 93.87 | 153.05 | 296.49 | 399.02 | 504.54 | 611.84
DP-4 Post 41.98 | 78.10 | 205.77 | 306.93 | 469.80 | 574.62
DP-5 Pre 19.79 | 31.25 58.56 77.8 97.46 117.34
DP-5 Post 19.16 | 30.25 56.67 75.29 94.32 113.56
DP-6 Pre 25.38 | 40.76 77.61 104.07 | 130.97 | 158.24
DP-6 Post 24.74 | 39.73 75.65 101.43 | 127.65 | 154.23
DP-7 Pre 6.47 16.69 48.8 74.76 103.07 | 133.12
DP-7 Post 6.47 16.69 48.8 74.76 103.07 | 133.12
DP-8 Pre 1117 | 18.26 35.68 48.03 60.71 73.59
DP-8 Post 11.02 | 17.70 33.09 44.22 55.37 66.65
DP-9 Pre 31.04 | 50.69 98.47 132.56 | 167.61 | 203.23
DP-9 Post 31.04 | 50.69 98.47 132.56 | 167.61 | 203.23
DP-10 Pre 5.75 9.45 18.33 24.67 31.19 37.81
DP-10 Post 5.75 9.45 18.33 24.67 31.19 37.81

Pollutants of Concern

Runoff is a concern in agricultural practices because of the application of fertilizers and
pesticides to conventionally-cultivated row crops. Additionally, sediment loading to water
resources may occur from runoff from the agricultural fields. Another existing minimal source of
concern is the incidental nutrient loading from animal manure in the paddocks; however, a
management plan has not been identified by the Stud Farm as being necessary, and no specific
practices are currently undertaken to prevent contamination from this source.

Infiltrative Capacity of the Site Soils

Preliminary field test have been conducted on the subject site to identify the infiltration capacity
of the site soils. Infiltration of the site stormwater is proposed to recharge the shallow aquifer
rather than permit runoff to stream channels. Infiltration tests were conducted at a limited
number of sites to obtain a representation of infiltration rates for each of the proposed
neighborhoods. Additional infiltration testing will be completed during the design phase of the
project. The results verified that infiltration practices can be used; all infiltration tests met the
NYSDEC requirements of 0.5 inches per hour or greater. On-site infiltration rates are
summarized in the following table for each proposed neighborhood.
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The NYSDEC requires storage to attenuate the post-development 100-year, 24-hour storm
event peak discharge rate (Qf) to pre-development levels. These calculations were also
performed using HydroCAD.

Table 3-12 summarizes the critical design volumes of stormwater that must be managed in each
of the developed drainage areas.

Table 3-12
Stormwater Design Volumes for Treatment
DA-1 DA-3 DA-4 DA-8
WQv 43,459 | 16,527 | 76,839 | 10,272

Cpv 11,000 | N/A 63,331 | 4,659
Qp 15,984 | N/A 74,947 19,817
Qf N/A N/A 127,712 | 12,045

The proposed project will increase impervious surfaces on site from 5.70 acres to 17.97 acres.
Currently, there are 5.70 acres of impervious surfaces on site. The project will include the
demolition or moving of 4.15 acres of buildings, driveways, and road surfaces as well as the
addition of 16.42 acres of new impermeable surfaces for a total of 17.97 acres of impermeable
surfaces after construction. (5.70 — 4.15 + 16.42 = 17.97 acres) The creation of impervious
surfaces on site at full build out is 3.7% of the site. Impervious surfaces convert rainwater into
stormwater runoff, rather than permitting the stormwater to infiltrate into the ground, and convey
pollutants from those impervious surfaces to the stormwater management structures or
receiving waters. Pollutants of concern:

Sediment

Road salts

Chemicals from building construction
Vehicle fuels and lubricants

Building material trash and debris
Animal waste products (nutrient loading)
Fertilizers

A potential decrease in water quality of stormwater runoff can adversely affect the receiving
streams and wetlands.

Based on construction for the proposed development the following are pollutants of concern:

Sediment

Road salts

Chemical from building construction
Vehicle fuels and lubricants
Building material



DRAFT ENVIRONMENTAL IMPACT STATEMENT PAGE 122
DEPOT HILL FARM JULY 2007
REVISED JANUARY 3, 2008

REVISED JULY 17, 2008

REVISED APRIL 8, 2009

A Preliminary Stormwater Pollution Prevention Plan (SWPPP) has been prepared for the project
(See appendix ). The Preliminary SWPPP is designed to assess the potential impacts of
stormwater post construction and identify the treatment practices needed to mitigate impacts.
The Preliminary SWPPP is designhated as preliminary because it is prepared specifically to
provide information necessary for the SEQRA analysis of the project. The Preliminary SWPPP
does not represent the final engineering design for stormwater management of the site;
however, it does identify the practices proposed to be used to manage stormwater. Final design
of stormwater system will occur in the design phase of the project. Treatment measures
proposed to protect water quality include:

¢ Implementation of a sediment and erosion control plan during construction — the
sediment and erosion control plan will minimize the amount of land disturbed during
each phase of construction, install best management practices (discussed in section
3.3.3), such as silt fence and sediment traps; and provide stabilization of disturbed
surfaces.

o Implementation of a long term stormwater management plan — the long-term
stormwater management plan that will include the use of detention ponds, swales,
and infiltration for treatment of water quality and quantity.

Potential stormwater impacts to stream and wetland areas

Potential impacts to the streams and wetlands on-site include sedimentation, bank erosion,
enlargement and degradation or loss of fisheries habitat. Impacts to streams and wetland areas
will be avoided in all instances with the exception of the stream crossing in Neighborhood 1. In
the event that construction takes place near streams or wetlands, the following shall take place:

Stream Protection:

Strict erosion and sediment control practice for short and long-term will be implemented
to assure that the stream is protected. Stream crossings will be in accordance with
Section 7A of the NYS Standards and Specifications for Erosion and Sediment Control
(NYSSESC) for Temporary Waterway Access Crossings. As proposed an arched
culvert will be installed for the Neighborhood 1 road and remain in place as a permanent
structure when construction is completed. The bed and banks in the proposed location of
the crossing will be protected at all times to prevent sediment from entering the stream
and erosion from occurring. Measurements for protecting the bed and/or banks of the
stream include, for example, rip-rap, log cribbing, and vegetative measures. Vegetative
stream bank stabilization is recommended over structural in this situation.
Recommendations for vegetative stabilization can be found in Section 5 of the
NYSSESC for Vegetating Waterways.

Wetland Protection:

Vegetative wetland buffers will be setup. Orange snow fence will be installed a few feet
in front of the vegetative wetland buffer to prohibit any construction traffic within wetland.
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Silt fence will be installed down slope of construction area to allow for collection of
sedimentation. No proposed development or construction is proposed in wetland areas.

Potential stormwater impacts from construction and long-term impacts relative to the occupation
and anticipated use of the site

Potential impacts for construction include increased runoff volumes, increased sedimentation,
and increased pollutant loading.

Development for the proposed project will have an effect on the site hydrology, and the
management of stormwater runoff from the site after the construction is completed is pertinent
to controlling the impacts of the proposed development on water quality. Impervious areas will
generate stormwater runoff that could cause a number of effects on aquatic systems. If the
runoff is not controlled the potential for stream bank erosion and flood plain expansion can
occur.

The addition of impervious area to the site as mentioned above will generate more runoff and
produces the need for controlling the various storm events. As proposed in the Preliminary
SWPPP located in Appendix | of the DEIS, ponds, diversion swales and infiltration units are the
techniques that will be implemented to control excess runoff generated. Below are summary
tables of the increased impervious areas and excess runoff volumes needed to be managed per
the developed areas.

Table 3-13
Developed Area Pre & Post Construction
Impervious Area Comparison

Pre- Difference

Construction | Post- of
Drainage Impervious Construction Impervious
Area (ac.) Impervious(ac.) | Area (ac.)
DA-1 2.46 9.23 6.77
DA-3 0.94 2.37 1.43
DA-4 2.93 4.62 1.69
DA-8 0.87 3.23 2.36

Table 3-14
Runoff Treatment Volumes by Drainage
Area

DA-1 DA-3 DA-4 DA-8
WQv 43,459 |16,527 | 76,839 | 10,272
Cpv 11,000 | N/A 63,331 | 4,659
Qp 15,984 | N/A 74,947 |9,817
Qf N/A N/A 127,712 | 12,045
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Long-term stormwater impacts occur with the increase in impervious area for the equestrian
center and residential uses and the resultant increase in stormwater runoff volumes.

Impacts associated with the continuing stud farm use and the proposed equestrian center use
will also include additional horses in paddock spaces; approximately 65 acres of the site will be
utilized for equestrian center paddocks, and approximately 71.40 acres of the site will be used
for stud farm paddocks. Animal waste is a potential source of contamination on the site, and
consists of horse manure found in both the stall bedding and in the paddocks. The horse
manure and stall bedding will be managed through active composting where the waste will be
placed in long windrows and turned daily to breakdown the waste to compost. The windrows are
covered as to prevent rain from entering the composting unit and carrying runoff to offsite areas.
Animal waste in the paddocks is deposited randomly by the horses. Paddock waste is limited
by keeping the number of horses in each paddock to a ratio of approximately ¥ acre per horse.
Horses break up manure clods and spread the manure as the move through the paddocks.
Water resources, such as streams and wetlands are located outside of paddock spaces and
vegetative buffers which disperse the stormwater runoff and allow vegetation to uptake nutrients
from paddock runoff, are provided between the paddocks and water resources.

Impacts associated with the agricultural use of the property are related to potential soil loss
through agricultural practices such as tilling, as discussed in Section 3.2.2.

Potential stormwater impacts to on and off-site groundwater

Potential impacts to on and off-site groundwater may consist of the reduction of rainfall
infiltration into the soil due to the increase impervious area generating more runoff. A potential
reduction in infiltration diminishes aquifer recharge and the capacity of the aquifer.

Effect of potential project stormwater discharge on surface water

The proposed project has a potential to create changes in surface water quantity (increase
volume and velocity of water) and quality (carry additional contaminants) due to the addition of
impervious surfaces (houses, terraces, driveways, roads, garages and other buildings) as
discussed in Section 3.2.2. This increase in volume must be managed. A comparison of pre vs.
post-construction runoff volumes is shown in Table 3-15 below. The table also indicates the
difference in volume from pre to post as well as percentage change in runoff volume.
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Table3-15 Pre Vs. Post-Construction Runoff Volumes (acre-feet)
%

Storm Event (yr) | Drainage Area | Pre-Volume | Post-Volume | Volume Difference | Change
1 DA-1 5.037 3.975 -1.062 78.90
2 DA-1 7.48 6.573 -0.907 87.80
10 DA-1 13.223 12.144 -1.079 91.80
25 DA-1 17.283 16.858 -0.425 97.54
100 DA-1 25.711 25.305 -0.406 98.42
1 DA-2 3.589 3.393 -0.196 94.54
2 DA-2 5.381 5.087 -0.294 94.54
10 DA-2 9.628 9.101 -0.527 94.53
25 DA-2 12.645 11.953 -0.692 94.53
100 DA-2 18.928 17.892 -1.036 94.53
1 DA-3 7.682 4.216 -3.466 54.88
2 DA-3 11.634 6.806 -4.828 58.50
10 DA-3 21.069 13.291 -7.778 63.08
25 DA-3 27.806 18.074 -9.732 65.00
100 DA-3 41.896 28.292 -13.604 67.53
1 DA-4 14.493 7.875 -6.618 54.34
2 DA-4 22.662 16.007 -6.655 70.63
10 DA-4 42.638 35.042 -7.596 82.18
25 DA-4 57.135 45.157 -11.978 79.04
100 DA-4 87.767 71.283 -16.484 81.22
1 DA-5 2.35 2.274 -0.076 96.77
2 DA-5 3.595 3.48 -0.115 96.80
10 DA-5 6.592 6.38 -0.212 96.78
25 DA-5 8.744 8.463 -0.281 96.79
100 DA-5 13.256 12.829 -0.427 96.78
1 DA-6 2.852 2.78 -0.072 97.48
2 DA-6 4.411 4.299 -0.112 97.46
10 DA-6 8.191 7.983 -0.208 97.46
25 DA-6 10.919 10.643 -0.276 97.47
100 DA-6 16.662 16.24 -0.422 97.47
ALL EVENTS DA-7 NO CHANGE

1 DA-8 1.064 1.05 -0.014 98.68
2 DA-8 1.663 1.606 -0.057 96.57
10 DA-8 3.129 2.945 -0.184 94.12
25 DA-8 4.193 3.907 -0.286 93.18
100 DA-8 6.411 5.923 -0.488 92.39
ALL EVENTS DA-9 NO CHANGE

ALL EVENTS DA-10 NO CHANGE

The difference in volume can be equated to either one of the following: (a) a change in drainage
area size; (b) multiple sub-drainage areas in post-construction from the original pre-construction
drainage areas; (c) addition of ponding areas; or (d) the use of infiltration to divert runoff from

surface flow to groundwater recharge. Mitigations are discussed in Section 3.3.3.
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immediately. If guidance or design assistance is required, the Owner shall contact the
Design Engineer. Silt fences shall be reviewed by the contractor after every storm
event.

= All erosion control structures shall be cleaned as needed according to
observations made during routine inspections. Cleaning involves removal of sediment
or debris, including silt deposits; sticks; leaves; broken, uprooted or dead vegetation;
construction waste or any other object or substance that may become trapped or
collected in permanent or temporary swales, ponds, drywells, or any other structure
intended to be used for stormwater, erosion or sedimentation control.

= Dust generated during construction shall be controlled by water spray as needed.

Reduction of peak flow to no more than existing peak rate of flow

Comparison of pre-and post-development watershed conditions demonstrate that the peak rate
of runoff from the proposed site will not be increased at any design points therefore will not pose
a significant adverse impact to the adjacent or downstream properties or receiving water
courses. Table 3-10 summarizes the pre and post development peak flow for all storm events.
In all developed drainage areas, and with those drainage areas increased in size, the
stormwater management systems proposed, including infiltration systems, ponds and swales,
result in a decrease in peak flow at the design points.

Stormwater runoff from the proposed development will be collected and conveyed to the
guantity and quality control system described below through a network of closed and open
systems.

The closed system consists of catch-basins, piping (HDPE), and underground infiltration
trenches (Stormtech units).

Open drainage system will consist of roadside swales (conveyance only), diversion/wet swales
and flared end HDPE culverts with inlet/outlet protection.

The following stormwater quantity and quality control systems have been incorporated into the
stormwater management plan for this project as described in Preliminary SWPPP:

1. Micropool Extended Detention Pond (P-1)

A micropool extended detention pond treats the majority of the water quality volume
through extended detention, and incorporates a micropool at the outlet of the pond to
prevent sediment resuspension. These ponds provide a high pollutant removal rate from
stormwater runoff through a two component system which includes a sediment forebay
and a permanent pool.

Micropool extended detention ponds were designed according to the criteria in Section
6.1 “Stormwater Ponds” of the NYSDEC Stormwater Management Design Manual.
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2. Infiltration Trenches (Stormtech Units)

An infiltration trench is an excavated trench filled with stone aggregate used to capture
and allow infiltration of stormwater runoff into the surrounding soils from the bottom and
sides of the trench.

Runoff from each lot will be addressed with infiltration units. Infiltration units located in
the front of each house will be sized based on the required runoff treatment from roads
(small portion), rooftops, garages and terraces. Each individual infiltration area is
designed to have a storage volume of 4,499 cubic feet. Based on preliminary
calculations, this will require an area of approximately 1,900 s.f.

The Equestrian center located at the proposed property entrance will also utilize
infiltration practices for stormwater management. The Stormtech units will be located at
the rear of the center and will be sized to treat the rooftop runoff and parking facilities for
the center. The infiltration area is designed to have a storage volume of 38,478 cubic
feet. Based on preliminary calculations, this will require an area of approximately 16,000
s.f.

Pretreatment of the stormwater is required prior to the entry into the infiltration system.
By treating the stormwater prior to the entry into the system, the service of life of the
system can be extended and pollutants captured. As required by the NYSDEC, 25% of
the water quality volume must be treated prior to entering the Stormtech units. As
proposed a deep sump catch-basin with a 90 degree bend located on the outlet pipe will
be sufficient. Stormtech modeling and calculations can be found in appendix A-3, A-4
and appendix B of the Preliminary SWPPP located in appendix | of this DEIS.

3. Diversion Swales/Conveyance Swales

Diversion/Conveyance swales will be used to permanently capture and convey runoff
around the upper section of Neighborhoods 1 and 2. They will also be used to divert
water from the eastern half of Neighborhood 3 and on the rear section of the Peek parcel
located in drainage area DA-1c P.

In Neighborhoods 1 and 2, water from upstream of the residential sites will be diverted
around the units. This allows for proper treatment of each individual lot with infiltration
practices. The diverted water will eventually flow to a pond structure where treatment
will take place and ultimately released via the design points. The swales in these areas
are sized to have a 2 foot bottom and depth of 2 feet with side slope 4:1.

Neighborhood 3 requires a diversion swale because drainage area DA-3a P has a
natural drainage path that is disturbed once regrading of the residential units in DA-3b P
is accomplished. The swale in this area is sized exactly as Neighborhoods 1 and 2,
discussed above.

All swales over 4% grades will be reinforced with matting, riprap or stone check dams.
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Peek Property Mitigation

Overland runoff from the horse pastures currently impacts both the east and south sides of the
Peek parcel. Several improvements are proposed to minimize stormwater runoff to the Peek’s
property. Details will be determined in the design phase; however, for preliminary design, the
following improvements are proposed:

e Installation of a swale on Keane Stud property at the Peek’s southern property line:
stormwater will be captured in the swale and conveyed to the CR 81 roadside swale.

¢ Installation of swales on the Keane Stud property at the Peek’s eastern property line:
stormwater will be captured in the swale and conveyed to a catchbasin located in the
stormsewer which discharges to the stream channel on the Peek’s parcel.

Low Impact Development (LID)

Low impact development (LID) is a technique for reducing stormwater quantity and improving
stormwater quality through a variety of means which mimic nature and treat small quantities of
stormwater in decentralized systems. LID is proposed for this project some of the proposed
methods are but not limited to: minimizing clearing and grading, preserving existing woodlands,
using planted swales, use of decentralized stormwater management system (Infiltration on
individual lots), native meadow plantings, on-site composting and spreading, ponds with native
plantings, vegetative buffers, avoidance of chemical fertilizers, and agricultural use of site
converted from tillage and row crops to hay crops.

The stormwater modeling designed in the proposed development is conservative. This meaning
designed with the maximum amount of impervious area for each individual lot. The client is
currently considering using alternative material such as porous pavement, green roofs and
sustainable plantings. However, for the purpose of the analysis, it is assumed all new surfaces,
such as roofs, parking areas, roadways and driveways are impervious.

Compliance with applicable requlations

The stormwater analysis complies with NYSDEC requirements and follows the requirements
outlined in the NYSDEC Stormwater Management Design manual and the NYS Guidelines for
Urban Erosion and Sediment control. The proposed stormwater management does not require
any wetland permits.

Design of access road at wetland crossing

The proposed access road to Neighborhood 1 has been designed to cross the Class C tributary
to Amenia/Cascade Brook, CONN-15-11-2-2-1, and its associated wetland, herein referred to as
Wetland B. The road crossing has been proposed to permanently impact 0.017 acres (760
square feet) of federal wetland. The stream channel is roughly 4 feet wide by 2 feet deep and is
an agricultural ditch. A bottomless-arched culvert has been proposed to protect the stream
channel bed and banks at this crossing. The Preliminary SWPPP proposes a 0.145 inch thick
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CMP culvert with a 60 inch span and 31 inch rise for stormwater management. Concrete
footings for the culvert will be poured outside/above the seasonally high water mark of the
stream channel to ensure culvert stability and stream bank protection. The proposed culvert is
designed for an HS 20 Live Load and can carry a height-of-cover of 42 inches. Footing details
and culvert dimensions have been referenced from Contech Construction Products Inc. -
Structural Plate Design Guidelines 2002. The culvert specifications are based upon AASHTO
Section 12 - Standard Specifications for Highway Bridges. This proposed wetland impact is the
only impact to any Waters of the United States on-site and will require a Nationwide Permit #29.



