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b. 1999 Full Development Conditions Analyzed in the 1999 SWMP
1999 Full Development Conditions scenario, which was analyzed in the 1999 SWMP,
is comprised of Pre-1987 Conditions plus numerous Airport facilities, stormwater
management and drainage infrastructure improvements that were designed between
1987 and 1999, many of which actually were constructed. Some of the major
improvements include:






Installation of storm drain collection (e.g., catch basins/manholes and piping)
systems. Some of these systems abandon or redirect several outfalls that
previously discharged to the Rye Lake/Kensico Reservoir watershed;
Improvements to Detention Basin B completed in 1993 and expansion of
Detention Basin A completed in 1999;
Water quality design enhancements for Detention Basins A and B that achieve
treatment by using sedimentation to remove suspended particles such as sand, silt
and debris, and vegetation (natural and planted) to encourage the biological
removal of dissolved (soluble) pollutants; and,
Use of areas such as natural and manmade depressions, grassed swales, manmade
open channels and natural streams within the Airport property to provide
additional storage and flow attenuation.

The hydrologic analysis of 1999 Full Development Conditions includes these
improvements as described in Sections 2.3 and 2.4 of the 1999 SWMP.
One of the goals of the improvements associated with the 1999 Full Development
Conditions was to divert runoff from approximately 157 acres of paved and other
AOAs within the Rye Lake drainage basin to the Blind Brook drainage basin. This
diversion helped to provide water quality protection for Rye Lake, but contributed
more water quantity into the Blind Brook drainage basin.
Rye Lake
The 1999 SWMP identified five sub areas within the Rye Lake drainage basin. These
sub areas, which are also described in the 1999 SWMP, are summarized below:






RL-1F – This area utilizes small drainage ditches and culverts to transport runoff
northwestward off the Airport site and eventually into Rye Lake. There were no
significant changes to the drainage collection system planned between the Pre1987 and 1999 Full Development Conditions.
RL-2F – This is a small sub area in the northern end of the Airport site. Under
the 1999 Full Development Conditions, the construction of a paved parking lot
was planned, with an extended detention pond proposed in the western portion of
the sub area to treat and attenuate runoff prior to discharging to Rye Lake.
RL-3F – This area is located adjacent to Sub Areas RL-2F, RL-1F and Route 120,
and essentially is an undeveloped area with no significant storm drains and no
planned construction.
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RL-4F – This area is situated between Sub Area RL-3F to the north and Sub Area
BB-7F to the south and east. A couple of existing operational facilities (the
Airport Surveillance Radar (ASR-9) and the instrument lighting system (ILS)
building), a portion of the North Perimeter Access Road and the former staging
area for the Westchester County Department of Public Work are located within
the area. However, the sub area is a predominantly undeveloped, wooded area
with no significant storm drains and no planned construction. Under 1999 Full
Development Conditions, up to 400,000 square feet (9.18 acres) of future paved
aircraft operational area was to be diverted from this sub area to the Blind Brook
drainage basin (Sub Area BB-7F) and Detention Basin A.
RL-5F – This area is located in the southwest corner of the Airport property and
is also adjacent to Sub Area BB-7F. Like RL-4F, RL-5F is a predominantly
undeveloped, wooded area, even though it contains existing operational facilities
(Hangar E, the pump house, airfield block house) and roadways (portion of the
North Perimeter Access Road, Tower Road). Runoff from this sub area flows to a
low point west of the intersection of Taxiways C and K and eventually to Rye
Lake. The western portion of the sub area drains overland in a northerly direction
to the low point near Taxiway K, and the southern portion drains eastward to a
wetland mitigation area south of Hangar E. An existing 48-inch storm drain
collects runoff from the Hangar E roof conveys runoff from the wetland
mitigation area north and westward toward Rye Lake.

Blind Brook
The sixteen Blind Brook drainage sub areas identified in the 1999 SWMP are grouped
and described as follows:




Group I Sub Areas – These areas have direct discharge to the East Branch of
Blind Brook (CON 5). This group, which includes Sub Areas BB-4F and BB-5F,
encompasses a small portion of the south perimeter access road. The balance of
development and infrastructure within these sub areas are off Airport property.
Group II Sub Areas – These areas have direct discharge to the West Branch of
Blind Brook (CON 3). This group includes Sub Areas BB-1AF, BB-1BF, BB1CF, BB-1DF, BB-1EF, BB-1FF, and BB-1GF. With the exception of BB-1AF,
runoff from all of these sub areas enters Blind Brook upstream of the Airport
through direct runoff or through the storm drain collection system. These sub
areas encompass Airport Road and parking areas near Hangars 6 and 26, along
with King Street and Old Lake Street. From a headwall located on the east side of
Airport Road approximately 300 feet northwest of the Airport roundabout, an
underground culvert consisting of 1,810 lineal feet of 54-inch diameter RCP
conveys the Blind Brook headwaters to an existing underground drainage
structure located south and east of Hangar D. From there, the Blind Brook flows
south within a 7’-3” square concrete box culvert to a point just downstream of
Taxiway K, approximately 300 feet west of the intersection of Taxiway K with
Runway 16-34. Sub Area BB-1AF (which includes the exposed portion of the
Blind Brook) enters the open portion of Blind Brook between Runway 16/34 and
Taxiway L and the Blind Brook culvert through direct runoff.
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Group III Sub Areas – These areas have direct discharge to the West Branch of
Blind Brook downstream of the outlets from Detention Basins A and B. The
group includes Sub Areas BB-2F, BB-3F, BB-6F, and BB-9F which encompass
the southern-most ends of Taxiways A and L, the Perimeter Access Road, and
undeveloped on- and off-site areas adjacent to the southwest corner of the Airport.
Stormwater from these areas either flows through open channels down to and
beneath Lincoln Avenue before entering Blind Brook or directly to Blind Brook.
Group IV Sub Area – These areas have discharge to Detention Basin A from
Sub Area BB-7F. Nearly half of all airside impervious (paved) surfaces are
contained within this group. Stormwater runoff from these areas is directed
through two 54-inch pipes and one 24-inch storm pipe into Detention Basin A. In
addition, as noted above, although runoff from its roof is conveyed to Rye Lake,
Hangar E itself is located in this sub area. Under the 1999 Full Development
Conditions, up to 400,000 square feet (9.18 acres) of future paved aircraft
operational area was to be diverted from the Rye Lake drainage basin (Sub Area
RL-4F) to this sub area.
Group V Sub Area – Discharge to Detention Basin B from Sub Areas BB-8F.
This sub area includes the remainder of the airside impervious surfaces, including
the terminal deicing apron, Hangar A ramp, and most corporate hangars on the
east side of the Airport. Stormwater runoff from this sub area is directed through
two primary storm drain collection systems and discharged through two 72-inch,
one 18-inch, and one 12-inch storm pipes into Detention Basin B.

Detention Basins
The design parameters that were proposed in the 1999 SWMP for each of the
detention basins are summarized below 8 :


Detention Basin A was designed in the 1999 SWMP with elevations ranging from
a bottom at Elevation 365 to the top of berm at Elevation 374. Stormwater within
Detention Basin A is discharged through one of two outlet structures on the south
side of the detention basin. The first structure has a 12-inch inlet leading to a 54inch RCP ending at the headwall structure for the Blind Brook culvert. The
second structure is intended for detention basin overflow control and leads to a
60-inch RCP ending at a headwall downstream of the 54-inch RCP. The design
of Detention Basin A also incorporated a 200-foot wide earthen spillway with a
crest elevation of 373.5.
The design storage volume at Elevation 373.5 (the spillway crest) is 35 acre-feet,
and the maximum storage volume at the top of berm (Elevation 374) is 37.6 acrefeet.
In addition to managing stormwater runoff, Detention Basin A also serves as a
wetland mitigation area. Refer to Subsection 4a (Wetlands) of this Update to the
1999 Storm Water Management Plan for a more detailed discussion.

8

Additional details of the design parameters for Detention Basins A and B are provided in Section 3.3.2 of the 1999
SWMP.
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Detention Basin B was designed in the 1999 SWMP with elevations ranging from
a bottom at Elevation 359 to the top of berm at Elevation 366. An 18-inch pipe
with a manually operated gate valve in the outlet structure regulates the discharge
rate from Detention Basin B to twin 60-inch diameter RCPs. The design of
Detention Basin B also incorporated a 250-foot wide earthen spillway with a crest
elevation of 365.
The design storage volume at Elevation 365 (the spillway crest) is 24.2 acre-feet,
and the maximum storage volume at the top of berm (Elevation 366) is 28.8 acrefeet.
Similar to Detention Basin A, in addition to managing stormwater runoff,
Detention Basin B also serves as a wetland mitigation area. Refer to Subsection
4a of this Update to the 1999 Storm Water Management Plan for a more detailed
discussion.

Under the 1999 Full Development Conditions, there are three major storm drain
systems, which are described in more detail in Sections 3.2.2.1 through 3.2.2.3 of the
1999 SWMP, that collect runoff from the Blind Brook sub areas. The first major
drainage pipe system is described under the “Group II Sub Areas” above and conveys
runoff from those areas. The second major drainage pipe system, including the
branch drainage pipe systems collecting runoff from the Hotel and Echo Fixed Base
Operator (FBO) areas, conveys runoff from Sub Area BB-7F to Detention Basin A.
The third major drainage pipe system conveys runoff from Sub Areas BB-8F and BB8FD to Detention Basin B.
c. Existing (2010) Conditions
TRC utilized the 1999 Full Development Conditions as the basis to establish the
Existing (2010) Conditions within the limits of study, along with the following
supplemental data:







Copies of the NRCS/SCS runoff curve number (CN) calculation worksheets for
the 1999 Full Development drainage sub areas in both the Blind Brook and the
Rye Lake watersheds identified in the 1999 SWMP. These worksheets, which
were obtained directly from Dvirka and Bartilucci, summarize the land use/cover
type for each drainage sub area.
Copies of the NRCS/SCS time of concentration (Tc) calculation and flow path
worksheets for the 1999 Full Development drainage sub areas in both the Blind
Brook and the Rye Lake watersheds identified in the 1999 SWMP. These
worksheets were obtained directly from Dvirka and Bartilucci.
Input data used to create the 1999 Full Development HEC-1 Flood Hydrograph
hydrologic model runs in Volume 2 (Appendices) of the 1999 SWMP.
December 2001 AutoCAD® files obtained from Camp Dresser McKee (CDM)
that containing the 1999 Full Development drainage sub areas for both the Blind
Brook and the Rye Lake watersheds identified in the 1999 SWMP.

TRC Engineers, Inc.
Project No. 44010

December 2010
Page 26

Westchester County Airport
Harrison, North Castle and Rye Brook, New York









Update to the 1999
Storm Water Management Plan

Storm Water Pollution Prevention Plan (SWPPP) for the Westchester County
Airport Parallel Taxiway Phase IV, prepared by STV Incorporated, July 2001.
“Drainage Summary Report” for the Brunswick School, Greenwich, CT, prepared
July 28, 2003 by Redniss & Mead, Inc., Stamford, CT.
“Property & Topographic Survey depicting Edwards Campus – Brunswick
School,” dated August 15, 2008 and prepared by Redniss & Mead, Inc., Stamford,
CT. The survey depicts the “as-built” conditions at the Brunswick School.
GIS data provided by Westchester County and the Town of Greenwich, CT. The
data included the most recent aerial photographic base tiles (Year 2008 and 2009)
and GIS topographic files (Year 2006 for Westchester, Year 2008 for Greenwich)
within the limits of study.
AutoCAD® file from Westchester County of the 1999 “Preliminary Utility Base
Map” originally prepared by Ward Carpenter Engineers, White Plains, NY.
AutoCAD® files of September 2000 topographic surveys for Detention Ponds A
and B prepared by YEC, Inc., Valley Cottage, NY.
AutoCAD® files of February/March 2008 topographic surveys for Detention
Basins A and B prepared by Ward Carpenter Engineers, White Plains, NY.

As the first step in updating the 1999 Full Development Conditions model to reflect
Existing (2010) Conditions, TRC created an updated “Existing (2010) Conditions
Drainage Area Map” by combining the following AutoCAD® files: the Ward
Carpenter 1999 Preliminary Utility Base Map, the 1999 Full Development drainage
sub area divides obtained from CDM, and the Westchester County/Greenwich
topographic files (which TRC converted from GIS to AutoCAD® format). This map
is Drawing DA-1 in Appendix D. The drainage sub area divides were adjusted
against the latest topographic data, and to account for known diversions from onsite
and offsite drainage systems. Then, using the NRCS runoff curve number calculation
worksheets from Dvirka and Bartilucci for 1999 Full Development Conditions as a
guide, TRC performed detailed takeoffs with AutoCAD® of the total area and of the
areas of the various land use/cover types for each of drainage sub areas within the
Blind Brook Group (I-V) and Rye Lake watersheds. These takeoffs were used to
calculate the CN values for each sub area in the Existing (2010) Conditions model.
TRC also obtained the most up to date information for the Brunswick School
complex that abuts the Airport property to the east in the Town of Greenwich,
Connecticut. This data includes the stormwater report and as-built site plans as
described above. The drainage areas, CN values, times of concentration, and
stormwater facilities design from the Brunswick School were used and incorporated
into the Existing (2010) Conditions design.
Rye Lake
The following changes in the Rye Lake sub area characteristics from the 1999 Full
Development Conditions were incorporated into the Existing (2010) Conditions
hydrologic model:


RL-2F – Under the 1999 Full Development Conditions, the construction of a 4.3acre paved parking lot was planned, with an extended detention pond proposed in
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the western portion of the sub area to treat and attenuate runoff prior to
discharging to Rye Lake. Both the lot and the detention pond were not built.
RL-3F – The North Airport Rescue and Fire Fighting (ARFF) Road, which
provides access for emergency vehicles to remote areas of the Airport and allows
service vehicles to drive to selected facilities on the Airport without crossing
runways or driving on taxiways, was realigned and reconstructed to eliminate
encroachment within the FAA safety area for Runway 16/34.
RL-4F - Under 1999 Full Development Conditions, up to 400,000 square feet
(9.18 acres) of future paved aircraft operational area was to be diverted from this
sub area to the Blind Brook drainage basin (Sub Area BB-7F) and Detention
Basin A. The 9.18 acres was ultimately not diverted because the future paved
aircraft operational area was not constructed.

Blind Brook
A number of changes in the Blind Brook sub area characteristics from the 1999 Full
Development Conditions were noted by TRC and incorporated into the Existing
(2010) Conditions hydrologic model, as follows:






Group I Sub Areas – The northern two-thirds of Sub Area BB-5F is redefined by
the following sub area designations, as shown in the Redniss & Mead “Drainage
Summary Report” associated with the design and construction of the Brunswick
School: BS-C (majority portion), BS-Dchannel, BS-Dbyp, BS-Ddet, and BS-Dpond.
Note that detention ponds were constructed in BS-Ddet and BS-Dpond as part of the
stormwater management system for the Brunswick School to attenuate runoff
from those sub areas prior to discharging downstream. The size of Sub Area BB4F is slightly smaller (approximately 1.1 acres less) than under 1999 Full
Development Conditions.
Group II Sub Areas – Full Development Sub Area BB-1GF, south and east of
the intersection of Airport Road and Old Lake Street, is now redefined as Sub
Areas BS-A and BS-B3 from the Redniss & Mead “Drainage Summary Report”
associated with the design and construction of the Brunswick School.
Group III Sub Areas –. The 1999 Full Development divides for Sub Areas BB3F and BB-6F were changed by CDM as part of the work for their 2001 “Final
Report of Proposed Deicing Alternatives for the Westchester County Airport”.
The 2001 AutoCAD® files from CDM showed that Sub Area BB-3F was
subdivided into areas BB-3FA (northern half) and BB-3FB (southern half) based
on a review of surveyed topography by CDM of the area south of the approach
end of Runway 34 and within the perimeter access road. According to CDM, a
12-inch corrugated metal pipe, installed circa 2000, collects runoff from area BB3FA, which includes the taxiway run-up pads, and conveyed it to Detention Basin
B. While TRC confirmed the presence of the 12-inch pipe in the field, TRC’s
field investigation of the topography along the divide between BB-3F and BB-8F
concluded that runoff from the northern half of BB-3F never reaches the 12-inch
pipe, and that BB-3F should not be subdivided. Furthermore, TRC reaffirmed
CDM’s discovery that improvements made by the County at the same time to the
swale running along the interior edge of the perimeter access road, and the
construction of a 24-inch corrugated metal pipe beneath the Perimeter Access
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Road southwest of the end of Runway 34, changed the divides between Sub Areas
BB-3F and BB-6F compared to 1999 Full Development Conditions. Runoff from
the majority of Sub Area BB-3F flows south through the 24-inch pipe beneath the
perimeter access road through an open channel down to and beneath Lincoln
Avenue before entering Blind Brook. There were also changes to the boundaries
and sizes Sub Areas BB-2F (increase of approximately 6 acres) and BB-9F
(increase of 0.25 acre) from 1999 Full Development Conditions due to variations
in topography.
Group IV Sub Areas – As noted earlier under 1999 Full Development
Conditions, up to 400,000 square feet (9.18 acres) of future paved aircraft
operational area was to be diverted from the Rye Lake drainage basin (Sub Area
RL-4F) to Sub Area BB-7F and Detention Basin A. However, TRC determined
that the diversion did not occur and construction of the paved areas did not occur
either. This determination is substantiated by the fact that under Existing (2010)
Conditions, the total acreage of Rye Lake Sub Area RL-4F (64.67 acres) is
consistent with the pre-diversion area from the 1999 SWMP (64.77 acres). Based
on discussions with Westchester County, there are currently no plans to complete
this diversion.
Group V Sub Areas – The offsite portion of Sub Area BB-8FA is now redefined
as Sub Areas BS-B3 (portion), BS-B2, BS-B1byp, BS-B1det, and a portion of Sub
Area BS-C from the Redniss & Mead “Drainage Summary Report” associated
with design and construction of the Brunswick School. In addition, a detention
pond was constructed in BS-B1det as part of the stormwater management system
for the Brunswick School to attenuate runoff from the sub area prior to
discharging downstream.

Table 3, Tributary Drainage Sub Areas, Existing (2010) Conditions below lists the
tributary sub areas under Existing (2010) Conditions, with the acreage on the Airport,
off the Airport in New York, off the Airport in Connecticut, and total acreage for
each sub area. The Existing (2010) Conditions sub areas are depicted on TRC
Drawing DA-1, Existing (2010) Conditions Drainage Area Map, which can be found
in Appendix C.
The 1999 Full Development time of concentration (Tc) data obtained from both
Dvirka and Bartilucci and the Redniss & Mead “Drainage Summary Report” for the
Brunswick School was also used as a basis for the Tc’s in the Existing (2010)
Conditions model. In keeping with the changes described above, the Tc’s for each
sub area were adjusted to comply with current design standards and to also reflect
overland and channel flow based on current topography and pipe travel times (for
Airport sub areas) based on the best available drainage system data. The Existing
(2010) Conditions model also accounts for the drainage areas and stormwater
management system of the Brunswick School, but uses the updated rainfall and sheet
flow parameters mentioned above within the school drainage sub areas tributary to
the system.
It is important to note that the stormwater management system design for the
construction and expansion of the Brunswick School was approved by the Town of
Greenwich, CT Land Use Department. The Redniss & Mead analysis showed that
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the stormwater management system would keep peak runoff rates after development
of the Brunswick School at levels no greater than the peak rates under predevelopment conditions at various points of discharge from the school site. However,
the analysis was done using rainfall values and overland sheet flow length values that,
while conforming to Connecticut State and local standards at the time, differ from the
New York State “updated” values discussed in Section 1 above. Using the updated
rainfall and sheet flow parameters within the school drainage sub areas tributary to
the system allows for a consistent assessment of the overall peak runoff rate
conditions at CON 5.
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