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Executive Summary

1. INTRODUCTION TO STORMWATER MANAGEMENT

a. What is Stormwater Runoff

Stormwater runoff occurs when precipitation from rain or snowmelt flows over the
ground and eventually into waterways and water bodies. The magnitude of
stormwater runoff is determined primarily by the amount of precipitation and by the
infiltration characteristics of the land, more specifically soil type and antecedent
moisture level, cover type (wooded, grass/meadow, bare soil), and surface retention.
Runoff travel time is determined primarily by slope, length of flow path, depth of
flow, and the roughness of flow surfaces. Peak discharges, or rates of stormwater
runoff, are based on the relationship of the above parameters and the size of the
watershed or drainage area.

Based on the above factors, undeveloped and undisturbed land typically has the
ability to absorb small, frequent storms and a substantial portion of larger storms
before runoff occurs.

b. Why is it a Problem?

Urban development converts undeveloped and undisturbed (rural) watersheds to
urban watersheds, in which a considerable portion of the watershed area is covered or
will be covered by impervious surfaces. Impervious surfaces (roads, sidewalks,
parking lots and buildings) prevent stormwater from naturally being absorbed into the
ground. Natural flow paths in urban watersheds may be replaced or supplemented by
paved gutters, storm sewers, or other elements of artificial drainage. These changes
result in reduced infiltration and decreased travel time, which in turn significantly
increase rates and volumes of stormwater runoff. This increased runoff is swiftly
carried to local streams, lakes, wetlands and rivers and can cause increased flooding
and erosion that can damage property and natural resources.

Stormwater runoff from urban watersheds also picks up debris, chemicals, soil, and
other pollutants and flows either into a storm sewer system or directly into a lake,
stream, river, wetland, or coastal water. This stormwater pollution is usually
discharged untreated into water bodies that are used for swimming, fishing, and
providing drinking water. The result is degraded water quality and aquatic habitat.

c. Solutions — Stormwater Management

Prior to the 1980s, the prevention of flooding and other stormwater runoff problems
related to urban development was accomplished by relying on collection and
conveyance systems (i.e. swales, curbs and gutters, inlets, storm sewers and channels)
to quickly remove water safely from developed areas and to protect life, property, and
health. However, this approach resulted in increased flooding and erosion, especially
for downstream portions of a watershed where the ill effects were cumulative.

TRC Engineers, Inc. December 2010
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During the 1980s, stormwater detention emerged as one of the basic and principal
components of “modern” stormwater management that is still used today. The basic
approach to stormwater detention is to capture and temporarily detain all or part of
the runoff during and immediately after a rainfall or snowmelt event and then release
it at controlled rates downstream. By doing so, flooding damage can be reduced or
prevented, thereby allowing downstream conveyance systems to be smaller and less
costly.

Over the past twenty to twenty-five years, the design and use of stormwater detention
facilities, in the forms of ponds, dry basins, constructed wetlands, or swales, has also
evolved into one of the most popular and widely used stormwater management
practices for water quality enhancement by reducing the discharge of pollutants
known to be found in stormwater runoff.

More recent advancements in stormwater management methodology and design
incorporate, where practicable, such principles as Low-Impact Development (LID),
green infrastructure, and Environmental Site Design (ESD) to supplement the use of
traditional detention for both quantity and quality control of stormwater runoff.

Low-Impact Development (LID) is a stormwater management approach that seeks to
manage runoff using distributed and decentralized controls. LID's goal is to mimic a
site's predevelopment hydrology (runoff conditions) by using design techniques that
infiltrate, filter, store, evaporate, and detain runoff close to its source. Instead of
conveying and treating stormwater solely in large end-of-pipe facilities located at the
bottom of drainage areas, LID addresses stormwater through small-scale landscape
practices and design approaches that preserve natural drainage features and patterns.

Green Infrastructure refers to natural systems that capture, cleanse and reduce
stormwater runoff using plants, soils and microbes. At the site scale, green
infrastructure consists of site-specific management practices (such as interconnected
natural areas) that are designed to maintain natural hydrologic functions by absorbing
and infiltrating precipitation where it falls.

Environmental Site Design (ESD) is an effort to mimic natural systems along the
whole stormwater flow path through combined application of a series of design
principles throughout the development site. The objective is to replicate forest or
natural hydrology and water quality. Each ESD practice incrementally reduces the
volume of stormwater on its way to the receiving waters, thereby reducing the amount
of conventional stormwater infrastructure required. Examples of the practices include
preserving natural areas, minimizing and disconnecting impervious cover, minimizing
land disturbance, conservation (or cluster) design, using vegetated channels and areas
to treat stormwater, and incorporating transit, shared parking, and bicycle facilities to
allow lower parking ratios (i.e. to reduce the size of paved parking areas).

d. Local, State, and Federal Regulations

In order to address stormwater runoff quality and quantity impacts, Congress enacted
the Clean Water Act Amendments of 1987, which required the United Stated

TRC Engineers, Inc. December 2010
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Environmental Protection Agency (EPA) to develop a two-phase comprehensive
regulatory program aimed at reducing water pollution produced from stormwater
discharges. In 1990, the EPA promulgated the rules, which established Phase | of the
National Pollutant Discharge Elimination System (NPDES) program. The purpose of
the Phase | stormwater program was to reduce the discharge of pollutants to waters of
the United States from three sources:

= Medium and large municipalities;
= Construction activities disturbing greater than five acres; and,
= Eleven (11) identified industrial categories.

Phase Il of the NPDES program, promulgated in 2003, addresses stormwater
discharges from construction activities disturbing one to five acres of land, and
stormwater discharges from small municipalities located in urbanized areas (as
defined by the Bureau of the Census). As part of the rule, small municipalities are
required to employ a program, which reduces the pollutant loadings in stormwater
runoff, which discharge to receiving waters to the maximum extent practicable. As
part of the regulation, municipalities are required to implement a stormwater program
which addresses six minimum control measures:

Public Education and Outreach

Public Involvement and Participation
Ilicit Discharge Detection and Elimination
Good Housekeeping/Pollution Prevention
Construction Site Runoff Control

Post Construction Runoff Control

SourwnE

Benefits of the Phase Il regulation include: reduced erosion on streambeds, improved
aesthetic quality of waters, reduced eutrophication of aquatic systems, and improved
habitats for wildlife and endangered species.

As a result of implementation of the Phase | and Il programs and regulations, many
communities have adopted regulations requiring developers to install stormwater
management practices that reduce the rate and/or volume and remove pollutants from
runoff generated on their development sites.

State and Local Requirements

The New York State Department of Environmental Conservation (NYSDEC)
enforces the Federally-delegated Phase Il stormwater regulations enacted in 2003,
promulgated by revisions to the Clean Water Act (CWA), by issuing permits to non-
point source pollution dischargers.

Compliance with the Phase Il regulations requires obtaining coverage under the State
Pollutant Discharge Elimination System (SPDES) General Permit for Stormwater
Discharges from Construction Activity (Permit GP-0-10-001). This General Permit,
issued January 29, 2010, regulates both existing and new stormwater discharges
associated with construction activity, specifically activities that result in the
disturbance of one or more acres of total land area. The timing for authorization to

TRC Engineers, Inc. December 2010
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discharge under the General Permit is based on completion of the State
Environmental Quality Review Act (SEQR) process, obtaining of local/regional
approvals, obtaining all necessary Department permits subject to the Uniform
Procedures Act (UPA) (see 6 NYCRR Part 621), the preparation of a Storm Water
Pollution Prevention Plan (SWPPP) that conforms to NYSDEC technical standards
for: (1) stormwater quantity and quality management as presented in the New York
State Stormwater Management Design Manual; and (2) soil erosion and sediment
control as presented in New York Standards and Specifications for Erosion and
Sediment Control; and the filing of a Notice of Intent (NOI) with the DEC.

For construction activities that are subject to the local requirements of a regulated,
traditional land use control MS4, an owner or operator that has satisfied the General
Permit requirements will be authorized to discharge stormwater from their
construction activity in five (5) business days from the date the DEC receives a
complete NOI and an “MS4 SWPPP Acceptance” form signed by the designated MS4
official.

At its sole discretion, the NYSDEC may make a determination that a specific project
can not obtain coverage under the SPDES General Permit program, and require the
owner or operator to apply for and obtain an Individual SPDES permit. An
Individual SPDES permit is required for stormwater discharges that are mixed with
non-stormwater sources, and establishes effluent limits for project-specific pollutants
of concern associated with the stormwater discharges. The Individual SPDES permit
requires monitoring the water quality from the permitted stormwater outfalls that
discharge directly to State waters on a regular basis. In addition to monitoring
activities, the Individual SPDES Permit also requires the use of best management
practices to minimize the risk of pollutants migrating to the stormwater infrastructure.

e. Description of Stormwater Management at the Westchester County Airport

In general, stormwater runoff from the developed portions of Westchester County
Airport is collected by four extensive systems consisting of inlets, catch basins,
manholes, drainage pipe and man-made open channels. These systems then convey
the runoff to two large detention basins that provide flood control and water quality
treatment. Runoff from the remaining, undeveloped portions of Westchester County
Airport is conveyed offsite via a series of natural gullies, channels, streams, and man-
made culverts.

An Individual SPDES permit (Permit No. NY 007 5132) that established effluent
limits for various pollutants of concern associated with stormwater discharges from
the Airport was first issued in 1984. Since then, it has been modified and renewed as
appropriate, with the latest renewal in effect until January 31, 2014. The SPDES
permit requires the Airport to monitor the water quality from a number of outfalls that
discharge directly to State waters on a regular basis. The Airport is also required to
provide a public repository of Discharge Monitoring Reports (DMRs), and to post
signs at each outfall, according to the Discharge Notification Act. In addition to
monitoring activities, the Permit also requires that the Airport use best management
practices to minimize the risk of pollutants migrating to the stormwater infrastructure.

TRC Engineers, Inc. December 2010
Project No. 44010 Page 4



Westchester County Airport Update to the 1999
Harrison, North Castle and Rye Brook, New York Storm Water Management Plan

Stormwater runoff from seven discharge locations is monitored either monthly or
quarterly for a variety of parameters, including biochemical oxygen demand (BOD),
pH, ethylene and propylene glycols, oil and grease, benzene, toluene, xylenes and
ethylbenzene. A more detailed description of these locations and the Individual
SPDES Permit for the Airport is provided in Chapter I1.

2. PURPOSE AND OBJECTIVE OF THIS REPORT

This report, entitled “Update to the 1999 Storm Water Management Plan,” provides
discussion and results of an updated stormwater management analysis done by TRC
Engineers, Inc. (TRC) for the Westchester County Airport (“Airport”) that reflects and
compares existing and planned development with the conditions that were documented in
the 1999 Storm Water Management Plan (1999 SWMP) prepared by Dvirka and
Bartilucci.

It establishes the hydrologic conditions for the Airport as of 2010 to determine the
effectiveness of existing stormwater quantity mitigation measures as well as the need for
future ones; to determine if the existing Airport stormwater management system is being
impacted by upstream properties; to analyze the stormwater impacts of existing and
proposed actions at the Airport, and; to present the measures required to mitigate those
impacts and reduce peak runoff rates.

The findings and recommendations of a preliminary hydrologic analysis (see Subsection
4c) identified the need to prepare a more detailed, comprehensive update to the 1999
SWMP. In addition, Westchester County wanted to address concerns raised over the
Airport’s potential impacts to downstream communities, especially in the wake of the
flooding that occurred within the Blind Brook watershed as a result of the April 2007
nor’easter.

3. BACKGROUND AND HISTORY

The 1986 Master Plan Update for the Westchester County Airport recommended the
construction of a new terminal building, along with other modernization and
improvement projects for taxiways, aprons, fixed-based operator (FBO) facilities, aircraft
tie down areas, and parking areas. The specific projects are listed in Section 2.3.1 of the
1999 SWMP. An Environmental Assessment (EA) and an Environmental Impact
Statement (EIS) was then produced in February of 1987. This document also identified
the need for stormwater detention projects and for storm drainage system improvements
to allow the diversion of runoff from the Rye Lake watershed to the Blind Brook
watershed in order to accommodate the concepts considered in the 1986 Master Plan
Update. As a result, in 1991, the County completed a technical stormwater management
plan. This stormwater management plan recommended the diversion of some runoff
feeding Rye Lake to the Blind Brook and construction of two extended detention basins
(A and B) to detain runoff prior to its controlled discharge to the Blind Brook.

The 1991 stormwater management plan was updated in 1993 in order to provide
additional technical guidance for the planning, engineering, design, and construction of

TRC Engineers, Inc. December 2010
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future Airport stormwater facilities to reduce stormwater runoff rates.

In 1997, the County issued its Findings Statement for a second supplemental EA/FGEIS
to the 1986 Master Plan Update, which recommended additional stormwater
management at the Airport. The County stated that there was to be no increase in runoff
rates from the Airport for a 100-year storm and that the diverted runoff was to be treated
to improve water quality by removing, to the extent practicable, sediment-borne and
dissolved (soluble) pollutants.  Specifically, the second supplemental EA/FGEIS
contained the following stormwater management recommendations:

= Divert more runoff from Rye Lake to the Blind Brook than anticipated in the 1987
Master Plan Update EA/FGEIS;

= Ensure no net increase in runoff rates for the 100-year storm;

= Provide treatment of the diverted runoff and Airport project runoff for both
volume and water quality;

= Expand existing Detention Basins A and B or expand Detention Basin A and
construct a new Detention Basin C;

= |nstall new stormwater drainage pipes within the existing developed Airport
property to redirect runoff to the detention basins;

= Eliminate some of the existing stormwater outfalls; and,

= Redirect the runoff from 157 acres of developed Airport properties within the Rye
Lake drainage area, part of the Kensico Reservoir that supplies drinking water to
New York City and Westchester County, to the detention basins for treatment
and, ultimately, discharge to the Blind Brook.

Also in 1997, Westchester County, along with over eighty governmental agencies signed
a Memorandum of Agreement (MOA\) to protect New York City’s drinking water supply.
The MOA identifies the elements of a watershed protection program that is intended to
protect drinking water without inhibiting the economic viability of the watershed
communities. Westchester County’s agreement with the New York City Department of
Environmental Protection (NYCDEP) under the MOA did not address the issue of
increased stormwater quantity to Blind Brook that would be caused by the required
diversion of Airport runoff from the Rye Lake drainage basin. As a result, Westchester
County needed to prepare a plan that provided quantity controls to properly manage the
increased runoff to Blind Brook.

As a result of these recommendations and the 1997 MOA, an update to the 1993 Storm
Water Plan was prepared in 1999, entitled “1999 Storm Water Management Plan,” which
is described below.

4. METHODOLOGY EOR THIS UPDATE TO THE 1999 STORM WATER MANAGEMENT PLAN

a. Basis for Analysis for this Update to the 1999 Storm Water Management Plan

The basis for analysis of this report, Update to the 1999 Storm Water Management
Plan, is the 1999 Storm Water Management Plan (1999 SWMP). The “study area,”
or limits of study, in the 1999 SWMP included the Airport property, approximately 70
acres of offsite properties in New York immediately south of the Airport, and

TRC Engineers, Inc. December 2010
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approximately 300 acres of offsite properties immediately north and east of the
Airport in the Town of Greenwich, Connecticut. The Airport is situated within two
major drainage basins — Rye Lake (RL) and Blind Brook (BB), with their Pre-1987
sub areas described and depicted in the 1999 SWMP (in Sections 2.2.2.1 and 2.2.2.2,
respectively and as shown in 1999 SWMP Figure 2-1 in Appendix D).

The 1999 SWMP recommended the diversion of runoff from the Rye Lake/Kensico
Reservoir watershed to the Blind Brook watershed, as well as provide water quality
treatment and attenuate peak rates of runoff associated with modernization and
improvement projects prior to exiting the Airport property.

Various improvements recommended in the 1999 SWMP were designed and
constructed so that peak rates of stormwater runoff under “the 1999 Full
Development” Conditions during 2-, 10-, and 100-year, 24-hour storms® were to be
no greater than the peak rates from similar storms prior to 1987, “Pre-1987”
Conditions.

The 1999 SWMP provided a comparative analysis between Pre-1987% and 1999 Full
Development® runoff rates at various “points of confluence” within the limits of
study. See Chapter Il for more detailed discussions of Pre-1987 and 1999 Full
Development Conditions. The “points of confluence” are indicated on 1999 SWMP
Figure 2-1, and TRC Drawings DA-1 and DA-2 (see Appendix D), with a detailed
description of these points provided in Chapter 11.

Under most changes in hydrologic conditions caused by urban development, control
of both the 10-year and 100-year storms require providing storage to attenuate post-
development peak discharge rates to pre-development levels. One of the major
findings of the 1999 SWMP was that there was no need to construct a third detention
basin (“C”).

b. Objectives of the 1999 SWMP

The main objective of the 1999 SWMP was to design and implement a stormwater
management system that controlled peak rates of stormwater runoff from
modernization and improvements under “full development” conditions during 2-, 10-,
and 100-year, 24-hour storms. The “full development” peak rates were to be no

! The 24-hour storms are synthetic rainfall distributions developed by the National Resources Conservation Service
(NRCS) based on actual 24-hour rainfall data published by the National Weather Service (NWS) for various parts of
the country. The 1-year storm has a 24-hour rainfall amount that historically has been equaled or exceeded once a
year. The 2-year storm has a 24-hour rainfall amount that can be equaled or exceeded once during any two year
period. Put another way, the magnitude of a 2-year storm has a 50% chance of being equaled or exceeded during
any given year. The 10-, and 100-year storms represent the respective equivalents.

2 “pre-1987” Conditions are those that existed prior to development at the Airport that resulted in the diversion of
runoff from the Rye Lake watershed to the Blind Brook watershed.

%1999 Full Development Conditions as described in the 1999 SWMP are comprised of Pre-1987 Conditions plus
numerous Airport facility, stormwater management and drainage infrastructure improvements that were designed
between 1987 and 1999. The improvements are described in Sections 2.3, 2.4, and 3.2 of the 1999 SWMP.

TRC Engineers, Inc. December 2010
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greater than the peak rates from similar storms prior to 1987, “pre-development”
conditions. The 1999 SWMP also states that the plan “is designed to avoid and
minimize under the full 1987 Master Plan Update (full development) conditions
stormwater impacts to downstream properties and receiving waters.”

c. Parameters — Changes in the Conditions Between 1999 and this Update

Based on an analysis conducted by TRC in 2008, entitled “Westchester County
Airport Updated Storm Water Management Study, Preliminary Findings — Blind
Brook Watershed™ (July 18, 2008), it was established that the existing conditions in
the Blind Brook drainage basin of the Airport are different from those designed under
1999 “Full Development” Conditions. This results in higher peak discharge rates
from the detention basins and at the downstream confluence of the east and west
branches of Blind Brook during a 10-year storm event.

d. Parameters — Changes in Hydrologic Design Between 1999 and this Update

Since the publishing of the 1999 SWMP, the Natural Resource Conservation Service
(NRCS) methodology to compute rates and volumes of runoff has been changed as a
result of the Unified Stormwater Sizing Criteria presented in Chapter 4 of the New
York State Stormwater Management Design Manual. The two major design
parameters that have changed are: 1) 24-hour rainfall values (P) have increased; and
2) Maximum length of sheet (overland) flow as part of time of concentration (Tc)
calculations has decreased. These updated parameters were integrated into the
computation of runoff rates and volumes for Pre-1987, Existing (2010), and
Proposed/Future (2011) Conditions provided in this Update to the 1999 Storm Water
Management Plan.

The revised parameters result in increased computed runoff rates* and volumes> for
each storm. A more detailed explanation of how the parameters changed and their
effect on runoff rates and volumes that were computed as part of the updated analysis
is provided in Chapter II.

5. EXISTING CONDITIONS AS OF 2010

Existing (2010) Conditions were established for the Blind Brook and Rye Lake drainage
sub areas. This was accomplished by updating the 1999 Full Development Conditions
with supplemental information such as land uses, cover types, topography, detention
basin storage and outlet data, and known diversions from onsite and offsite drainage
systems. Then, using the updated hydrologic parameters noted above, a hydrologic
model of the Existing (2010) Conditions for the Rye Lake and Blind Brook drainage
areas was created for the 1-, 2-, 10- and 100-year, 24-hour storms. A more detailed,

* Runoff rates, typically measured in cubic feet per second (cfs), are computed rates of stormwater discharge from a
drainage area at any given time interval within a 24-hour storm, with the peak flow/runoff rate being the maximum
rate from a drainage area that usually coincides with the maximum intensity within a 24-hour storm distribution.

® Runoff volume is a computed value based on the depth of runoff from a drainage area associated with a 24-hour
rainfall. Runoff volume is typically measured in cubic feet (ft%) or acre-feet (ac-ft).

TRC Engineers, Inc. December 2010
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technical description of the various sources of supplemental information, methods used
and conditions/factors considered in the creation of the hydrologic model of the Existing
(2010) Conditions can be found in Chapter I1.

Table 6, Comparison of Peak Discharge Rates, located at the end of the main report,
summarizes the results of the hydrologic modeling and analysis, providing a comparison
of peak discharge rates for both Pre-1987 Conditions and Existing (2010) Conditions for
the 1-, 2-, 10- and 100-year storm events. The results are summarized below:

Not all of the diversion of runoff from the Rye Lake drainage basin to the Blind
Brook drainage basin occurred (143 acres of 157 acres planned was diverted).

The total peak flow rates to Rye Lake under Existing (2010) Conditions continue to
be less than those during Pre-1987 Conditions for all storm events.

The peak flow rates to the East Branch of Blind Brook at CON 5 (at Lincoln Avenue)
under Existing (2010) Conditions are significantly greater than those under Pre-1987
Conditions for all storm events. While the increased flow rates are partly attributable
to the slight increase in total tributary drainage area to the East Branch of Blind
Brook at CON 5, the increased flow rates are likely mainly caused by an increase of
the offsite impervious area tributary to CON 5 from upstream Connecticut properties.
Most of the increased impervious area tributary to CON 5 can be attributed to the
construction and expansion of the Brunswick School.

The peak flow rates to the West Branch of Blind Brook at critical Point of Confluence
L1 (at Lincoln Avenue) under Existing (2010) Conditions continue to be less than
those under Pre-1987 Conditions for the 1-, 2-, and 10-year storm events.

Peak discharge rates from Detention Basins A and B are significantly greater than
those under 1999 Full Development Conditions for the 10-year storm event. The total
computed drainage area tributary to Detention Basin B is greater under EXisting
(2010) Conditions than what was represented under 1999 Full Development
Conditions. Under the 1999 SWMP, 10-year storm runoff from the Airport areas
tributary to Detention Basins A and B was designed to be detained within the basins
below the spillway crests and attenuated. Based on the results of the Existing (2010)
Conditions hydrologic model, the 10-year storm runoff is not detained, with spillway
flow occurring at both basins.

The total peak flow rate to Blind Brook at critical Point of Confluence CON 6
(intersection of the East and West Branches) under Existing (2010) Conditions
continues to be less than those under Pre-1987 Conditions for the 1-, 2- and 10-year
storm events. This occurs even with the increased flow rates to CON 5 and with the
increased peak discharge rates from Detention Basins A and B.

The peak flow rates to the West Branch of Blind Brook at critical Point of Confluence
L1 and the total peak flow rate to Blind Brook at critical Point of Confluence CON 6
under Existing (2010) Conditions are greater than those under Pre-1987 Conditions
for the 100-year storm event. It was determined that more runoff is ultimately being
conveyed to Detention Basin B and less excess overland runoff is bypassing the
detention basins when compared to 1999 Full Development Conditions in the 1999
SWMP. Based on the results of the Existing (2010) Conditions hydrologic model,
there is even greater spillway flow from the detention basins during the 100-year
storm.

TRC Engineers, Inc. December 2010
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= While the peak discharge rates from Sub Area BB-3F to Point L2 continue to be less
than those under Pre-1987 Conditions for the 100-year storm, the rates are slightly
greater than those under Pre-1987 Conditions for the 1-, 2-, and 10-year storm events.
This occurs because under Existing (2010) Conditions, Sub Area BB-3F has 4 more
acres of impervious area and fewer acres of forest cover than what was shown for the
sub area under the 1999 Full Development Conditions. This results in a greater
runoff factor for the sub area.

= The peak flow rates from Sub Area BB-6F to Point L3 under Existing (2010)
Conditions continue to be less than those under Pre-1987 conditions for all storm
events.

In summary, the results of the existing conditions analysis show that the peak rates of
runoff at critical Points of Confluence L1 (West Branch of Blind Brook at Lincoln
Avenue), CON 5 (East Branch of Blind Brook at Lincoln Avenue) and CON 6
(intersection of the East and West Branches) for the 100-year storm event are greater than
those under Pre-1987 Conditions. All other locations and storm events are less than the
Pre-1987 Conditions. The main factors causing 100-year existing condition peak runoff
rates to exceed pre-1987 levels are:

= Increased runoff from development of offsite Connecticut properties tributary to the
West Branch of Blind Brook, upstream of CON 5. The 1999 SWMP did not
contemplate any development in the offsite Connecticut drainage areas tributary to
CON 5.

= Total computed drainage area tributary to Detention Basin B (and Points L1 and CON
6) is approximately 11 acres greater under existing (2010) conditions than what was
represented and computed for 1999 Full Development Conditions.

= More runoff is ultimately being conveyed to Detention Basin B and less excess
overland runoff is bypassing the detention basins when compared to 1999 Full
Development Conditions.

= Existing (2010) conditions storage depths and volumes for Detention Basins A and B
are reduced from the design depths and volumes presented in the 1999 SWMP.
Spillway and top of berm elevations under existing (2010) conditions are lower than
the design elevations used for 1999 Full Development conditions. Detention Basins
A and B were not constructed as originally designed with respect to storage depths
and volumes.

6. PROPOSED IMPROVEMENTS TO THE DETENTION BASINS

Based on the results of the hydrologic modeling of Existing (2010) Conditions
summarized above, various options to modify the Airport’s stormwater management
system were analyzed so that the impacts of the 10- and 100-year storm events can be
mitigated under both Proposed (2011) and Future (2011) Conditions.

The following improvements are recommended to Detention Basins A and B. These
actions will improve the performance of the existing stormwater management system
during the 10- and 100-year storm events, improve downstream hydrologic conditions
within the Blind Brook headwaters, and provide additional capacity to undertake future
projects at the Airport.
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Detention Basin A

= Provide full-depth expansion through excavation at the southeast corner of the basin
adjacent to the Perimeter Access Road;

= Reconstruct the earthen spillway, raising the crest from Elevation 372.3 feet (ft) to
Elevation 373.75 ft. Reduce the width of the spillway crest to its original design
width of 200 ft;

= Reconstruct the embankment slope along the eastern and southern perimeters, raising
the top of berm from Elevation 373.0 ft to Elevation 374.75 ft; and,

= Reconstruct the two basin outlet structures.

Implementation of these proposed improvements would increase storage volume at the
spillway crest from 25.7 acre-feet (ac-ft) to 37 ac-ft. Storage volume at the top of berm
would increase from 29.1 ac-ft to 42 ac-ft. These volumes will be greater than the design
volumes used under the 1999 Full Development Conditions.

Detention Basin B

= Provide full-depth expansion through excavation at the southeast corner of the basin
adjacent to the Perimeter Access Road;

= Reconstruct the earthen spillway, raising the crest from Elevation 363.5 ft to
Elevation 365.6 ft;

= Reconstruct the embankment slope along the eastern, western and southern
perimeters, raising the top of berm from Elevation 364.0 ft to Elevation 366.6 ft; and,

= Provide full-depth expansion of the basin to the north between Blind Brook and the
Perimeter Access Road.

Implementation of these improvements would increase storage volume at the spillway
crest from 23.9 ac-ft to 38 ac-ft. Storage volume at the top of berm would increase from
26.2 ac-ft to 44 ac-ft. These volumes will be greater than the design volumes used under
the 1999 Full Development Conditions.

A hydrologic model of Proposed (2011) Conditions for the Blind Brook drainage areas
was created for the 1-, 2-, 10-, and 100-year, 24-hour storms, with the improvements to
Detention Basins A and B as described above incorporated into the model.

Table 6, Comparison of Peak Discharge Rates, located at the end of this report,
demonstrates that the proposed stormwater management system (i.e. detention basin)
improvements would reduce the total peak discharge rates to Blind Brook at the
downstream confluence of the East and West Branches of Blind Brook (Point of
Confluence CON 6) under Existing (2010) Conditions to below Pre-1987 levels as

follows:

= 100-Year Storm — Approximately 9% below Pre-1987 levels
= 10-Year Storm — Approximately 15% below Pre-1987 levels
= 2-Year Storm — Approximately 34% below Pre-1987 levels
= 1-Year Storm — Approximately 38% below Pre-1987 levels
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Further, the construction of the proposed stormwater management improvements would
mitigate any negative impacts that properties located immediately downstream of CON 6
may be currently experiencing during a 100-year storm event. As shown by the
increasing percentage reductions, the mitigating effects would be greater for the more
frequent (i.e. the 1-, 2- and 10-year) storm events.

7. PLANNED CAPITAL PROJECTS

Westchester County has been planning various modernization and improvement projects
at the Airport. In addition to the improvements to the detention basins, the following
proposed capital projects are planned: the creation of a permanent baggage screening area
in the Main Terminal, a consolidated deicing pad on the Westside of the airport, the
reconstruction of the South Airport Rescue Fire Fighting (ARFF) Road, and the
redevelopment of the former Air National Guard (ANG) site.

Incorporating these future projects would result in a proposed increase of approximately
4.7 acres of impervious surface area within the Airport. All of these projects would,
however, be located in the Blind Brook watershed; thus, associated stormwater runoff
would drain to the Blind Brook. Furthermore, an evaluation was undertaken to determine
if the proposed detention basin improvements would also mitigate the increased
stormwater runoff that would be generated by these projects. A hydrologic model of
future conditions with the additional proposed projects for the Blind Brook drainage area
was created for the 1-, 2-, 10-, and 100-year, 24-hour storms.

8. RESULTS OF THE PROPOSED IMPROVEMENTS

Table 6, Comparison of Peak Discharge Rates, located at the end of this report, shows
that even with construction of the increased impervious surfaces that are part of the future
capital projects, the basin improvements would still reduce the total peak discharge rates
to Blind Brook at CON 6 under Existing (2010) Conditions to below Pre-1987 levels as
follows:

100-Year Storm — Approximately 8% below Pre-1987 levels
10-Year Storm — Approximately 15% below Pre-1987 levels
2-Year Storm — Approximately 33% below Pre-1987 levels
1-Year Storm — Approximately 37% below Pre-1987 levels

Raising the earthen spillway crests and tops of berm for both basins, runoff from the
Airport Operational Areas (AOAs) within the Blind Brook drainage basin during a 100-
year storm will be detained below the spillway crests and the minimum freeboard (height
above the 100-year water surface elevation to the top of berm) of one foot will occur,
satisfying current County and New York State Department of Environmental
Conservation (NYSDEC) requirements (Sources: Section 4.5 of the New York State
Stormwater Management Design Manual, DEC publication “Guidelines for the Design of
Dams”).
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0. SUMMARY

The proposed improvements to Detention Basins A and B alone would improve
downstream hydrologic conditions within the Blind Brook headwaters and give the
Airport additional capacity to undertake the scheduled future capital projects discussed
herein, while still keeping peak discharge rates below Pre-1987 levels.

However, TRC can not state with any degree of certainty that the proposed basin
improvements can handle additional future projects outside of the planned capital
projects. That determination can come only through additional and/or supplemental
hydrologic analysis when such future projects are identified.
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Chapter |
Project Information

1. STUDY AREA LOCATION

Westchester County Airport is located along Airport Road in the Towns of Harrison and
North Castle, and the Village of Rye Brook in Westchester County, New York. The
Airport is an approximately 695-acre irregularly shaped tract of land that is
approximately 10,000 feet in length from north to south. The Airport site is bounded by
Airport Road to the north and east and Lincoln Avenue to the south, with a portion
bounded by NYS Route 120 to the west (see Site Location Map in Appendix A). The
eastern property line of the Airport abuts the Town of Greenwich in Fairfield County,
Connecticut. The elevations on the Airport site range from approximately 440 feet above
sea level in the northeast to 330 feet above sea level in the southeast.

The Study Area, or limits of study, includes the Airport property, approximately 70 acres
of offsite properties in New York immediately south of the Airport, and approximately
300 acres of offsite properties immediately north and east of the Airport in the Town of
Greenwich, Connecticut. The boundaries of the Study Area of this report matches the
Study Area examined in the 1999 SWMP (see further discussion in Chapter 2, Section 2).
With the Airport situated within two major drainage basins, or watersheds — Rye Lake
(RL) and Blind Brook (BB), the boundaries of the Study Area:

= Allow a determination of stormwater runoff impacts on Rye Lake from Airport
tributary areas;

= Define the total (offsite and Airport) drainage areas tributary to the east and west
branches of Blind Brook. The two branches, which are the headwaters for Blind
Brook, converge just downstream of the Airport property, and;

= Allow a determination of stormwater runoff impacts from offsite and Airport
drainage areas tributary to the headwaters for Blind Brook.

The majority of the Study Area is currently located within the Blind Brook drainage basin.
The East Branch of Blind Brook, which starts within Airport property adjacent to the South
Airport Rescue and Fire Fighting (ARFF) Road, flows as a natural channel through the
southeast portion of the Airport property for approximately 2,000 feet south to Lincoln
Avenue. The West Branch of Blind Brook also starts within Airport property and flows as a
natural channel for approximately 1,600 feet south and parallel to Airport Road. It then
flows through the Airport site, with the Blind Brook conveyed within a series of
underground concrete culverts that generally runs along the path of the original Blind
Brook and under the majority of the Airport Operational Area (AOA). From a headwall
located on the east side of Airport Road, approximately 300 feet northwest of the Airport
roundabout, 1,810 lineal feet of 54-inch diameter reinforced concrete pipe (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. The West Branch of Blind
Brook daylights between Runway 16/34 and Taxiway L and flows just east of and
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generally parallel to Taxiway L for approximately 1,000 feet. Blind Brook is carried
under Taxiway L within a 340-foot long, 4’-6” high by 18" wide concrete box culvert,
then flows as a natural stream approximately 2,000 feet south to Lincoln Avenue.

2. STUDY AREA CHARACTERISTICS

A review and identification of the study area’s hydrologic and hydraulic characteristics is
important in developing a basis for the stormwater analysis and a context for this Update
to the 1999 Storm Water Management Plan.

a. Soils

A review of the Soil Surveys for Westchester County, NY and the State of
Connecticut indicate that there are nineteen types of soils present within the limits of
the study area (see Soils Map in Appendix A).

It is important to determine the type of soils that occur at the Airport since each soil
has its own characteristics that contribute to the stormwater conditions at the Airport.
Table 1, Soil Characteristics below summarizes the characteristics of each of the soil
types present. Further, these soil characteristics are important to identify because
hydrologic analysis requires knowledge of the runoff-producing characteristics of the
predominant soil types within the limits of study. The Natural Resource Conservation
Service (NRCS) has established a classification system which groups the soils based on
their “runoff potential.” These Hydrologic Soil Groups (HSG) are identified by the
letters A, B, C, and D. Group A soils have the lowest runoff potential, while Group B,
C, and D soils have increasingly higher runoff potential. Group A soils are usually deep,
well-drained, and sandy or gravelly with high infiltration rates when thoroughly wet.
On the other hand, Group D soils usually have a claypan or clay layer at or near the
surface, have a permanent high water table, or are shallow over nearly impervious
bedrock or other material. These soils exhibit a very slow infiltration rate.

Identification of groundwater and bedrock depths is also important with the context of a
hydrologic analysis because these parameters can influence the placement and/or
construction of stormwater management facilities.

The Soils Map shows that the predominant soils in the developed operational areas of
the Airport consist of a combination of Udorthents (Ub, Uc) and Urban Land (Uf), with
variable depths to bedrock and groundwater. It should also be noted that the
predominant soils in and around the Airport’s detention basins are Paxton fine sandy
loams (PnB, PoB) and Raynham Silt Loam (RdA), which generally have a high
(shallow) water table. This means that there is a fairly constant source of groundwater
available which helps keep the constructed wetland areas within the detention basins
viable.
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Table 1
Soil Characteristics
. . Depth to Hydrologic
Map Unit Soil Names Water Table (ft) Bedrock Soil Group
Westchester County Soils
Charlton Loam, More than 6' deep ”
Che 2 to 8 percent slopes | throughout the year > 60 B
ggamtngg-imirr:ton More than 6 feet
plex, 9. deep throughout the > 60” B
very rocky (Charlton
. ) year
soil properties
CrC Chatfield-Charlton
Complex, rolling, More than 6 feet
very rocky deep throughout the 20” to 40” B
(Chatfield soil year
properties)
Fluvaquents-
Ff Udifluvents 0 feet > 80" D
complex, frequently
flooded
LcA Leicester loam O to 3 0to 1.5 feet >80" c
percent slopes, stony
Leicester Loam 1.5 feet ”
LcB 3 to 8% slopes, stony | November thru May > 60 c
Paxton fine sandy
PnB | loam Fobrany 6 April > 607 ¢
2 to 8% slopes Y P
Paxton fine sandy 1510 2.5 feet .
PnC loam February to April > 60 c
8 to 15% slopes Y P
Paxton fine sandy
PoB loam, 2 to 8 percent 151025 20 to 40” C
slopes, very stony
Raynham Silt Loam | 0.5to 2.0 feet »
RdA November thru May > 60 C
. Within a depth of 1.5
RdB Ridgebury Loam feet November thru > 60" C
3 to 8% slopes
May
1.0’ above to 0.5’
Sh Sun loam below the surface > 60" D
from Nov. to April
Sutton Loam 1.5t0 2.5 feet »
SuA 0 to 3% slopes November thru April >80 B
Ub Udorthents, Variable Variable C
smoothed
Uc Udorthents, wet Variable Variable Variable
substratum
Uf Urban land Greater than 2 feet > 10" B/C
Connecticut Soils
2 Ridgebury fine sandy | ) 5 foet 20 to 30" D
loam 0-5%
Woodbridge fine "
45A sandy loam 0-3% 1.5t0 2.5 feet 20to 40 C
458 | Woodbridge fine 1.5 t0 2.5 feet 20 to0 40” c
sandy loam 3-8%
Paxton and Montauk
84B fine sandy loam 3 - 1.5t0 2.5 feet 20 to 40” C
8%

SOURCES: Soil Survey of Westchester Counties, New York Soil Conservation Service,
September 1994. Natural Resources Conservation Service Web Soil Survey, February 2010.
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b. FEloodplains

An analysis of floodplains (via FEMA or other sources of flood mapping) is important
within the context of a hydrologic analysis because current design standards in the New
York State Stormwater Management Design Manual require that stormwater
management facilities, particularly stormwater ponds and wetlands, be located outside
jurisdictional waters, which include rivers or streams and their floodplains. FEMA'’s
mapping is the most commonly used source for determining the extents of the 100-year®
or 500-year’ floodplains.

A review of FEMA Flood maps (see Appendix A) for the Towns of Harrison and
North Castle, and Village of Rye Brook effective September 28, 2007 indicate that the
majority of the Airport site (i.e., the operational portions of the Airport site above the
piped portions of Blind Brook) are located outside both the 100- and 500-year
floodplains of Blind Brook (areas designated as “Zone X — unshaded”). These areas
can be defined as “areas of minimal flood hazard” and, therefore, are considered outside
of jurisdictional waters. However, the maps also indicate that there is a defined 100-
year floodplain (areas designated as “Zone AE”, where base flood elevations have been
established through detailed analysis) on the portion of the Airport site that includes
the natural portion of Blind Brook starting approximately 500 feet downstream of the
4’-6” high by 18’ wide concrete box culvert. This defined floodplain is adjacent to
undeveloped portions of the Airport property in the Village of Rye Brook that are
outside the AOAs (including stormwater management facilities) and, therefore, does not
impact them. Any new facilities, however, should be placed outside of this 100-year
floodplain.

® According to the New York State Stormwater Management Design Manual, the 100-year floodplain is “the land
area that is subject to inundation from a flood that has a one percent chance of being equaled or exceeded in any
given year.” The physical boundaries of the floodplain are defined in terms of horizontal limits and water surface
elevation, and are determined through hydraulic analysis of a river or stream done as part of a Flood Insurance

Study.

" The 500-year floodplain is the land area that is subject to inundation from a flood that has a 0.2 percent chance of
being equaled or exceeded in any given year. The physical boundaries of the floodplain are established in a manner
similar to that for the 100-year floodplain.
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Chapter 11
The Update to the 1999 Storm Water Management Plan

1. METHODOLOGY

The Update to the 1999 Storm Water Management Plan is based on the development of
hydrologic models that compare “Existing (2010) Conditions” to the “Pre-1987” and
“1999 Full Development” Conditions as documented in the 1999 Storm Water
Management Plan prepared by Dvirka and Bartilucci (1999 SWMP”). The Update to
the 1999 Storm Water Management Plan has been designed in accordance with the
methodology and criteria found in the following publications:

= "Urban Hydrology for Small Watersheds" (Technical Release No. 55), published by
the United States Department of Agriculture, Natural Resources Conservation Service
(NRCS) (formerly Soil Conservation Service, SCS), dated June 1986.

= “Computer Program for Project Formulation Hydrology” (Technical Release No. 20),
published by the United States Department of Agriculture, Natural Resources
Conservation Service (NRCS) (formerly Soil Conservation Service, SCS), May 1965,
revised 1983.

= New York State Stormwater Management Design Manual, last revised August 2010.

The designs for the Update to the 1999 Storm Water Management Plan are such that
future runoff rates from the Airport property will be equal to or less than Pre-1987 runoff
rates for the full range of design storms. Twenty-four (24) hour rainfall values for the 1-,
2-, 10- and 100-year design storms associated with a Type Il rainfall distribution are
used. This synthetic distribution was developed by NRCS based on actual 24-hour
rainfall data published by the National Weather Service (NWS).

= The 1-year storm has a 24-hour rainfall amount that historically has been equaled or
exceeded once a year.

= The 2-year storm has a 24-hour rainfall amount that historically has been equaled or
exceeded once during any two year period. Put another way, the magnitude of a 2-
year storm has a 50% chance of being equaled or exceeded during any given year. At
the time the 1999 SWMP was published, the 2-year storm event was used as the
criteria to protect stream channels from erosion (the 1-year storm is now used as a
result of the Unified Stormwater Sizing Criteria presented in Chapter 4 of the New
York State Stormwater Management Design Manual). The 2-year storm is now
typically used as the criteria to ensure non-erosive flows through roadside swales,
overflow/pond pilot channels, and over berms within stormwater management
practices.

= The 10-year storm has a 24-hour rainfall amount that historically has been equaled
or exceeded once during any ten year period, or the storm has a magnitude that has a
10% chance of being equaled or exceeded during any given year. According to
Section 4.5 of the New York State Stormwater Management Design Manual, the 10-
year storm is used as the criteria “to prevent an increase in the frequency and
magnitude of out-of-bank flooding (flow events that exceed the bank-full capacity of
the channel, spilling over into the floodplain.” The 10-year storm is also traditionally
used for target sizing of storm drain piping systems and open channels for safe
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conveyance of flows.

= The 100-year storm has a 24-hour rainfall amount that historically has been equaled
or exceeded once during any one-hundred year period, or, in other words, the storm
has a magnitude that has a 1% chance of being equaled or exceeded during any given
year. As stated in Section 4.6 of the New York State Stormwater Management Design
Manual, the purpose of analyzing and designing for the 100- year storm is to “(a)
prevent the increased risk of flood damage from large storm events; (b) to maintain
the boundaries of the predevelopment 100-year floodplain;, and (c) to protect the
physical integrity of stormwater management practices.”

Under most changes in hydrologic conditions caused by urban development, control of
both the 10-year and 100-year storms require providing storage to attenuate post-
development peak discharge rates to pre-development levels.

In NRCS methodology, the hydrologic soil groups (HSG) shown in Table 1, Soil
Characteristics are one of the major factors used in the selection of the NRCS Runoff
Curve Number (CN) values for various land cover types (e.g., grass, forest/wooded,
meadow, impervious, etc.) within a particular drainage area. In keeping with the design
approach stated in Section 2.1.3 of the 1999 SWMP, the CN values used for cover types
within the Airport drainage areas are based on the average of soil groups “C” and “D.”
For the cover types within the Connecticut drainage areas, CN values conform to HSG
“c

The size of the drainage sub areas, along with the sub areas’ corresponding CN value and
time of concentration (Tc) values are computed. In NRCS methodology, these values,
along with the 24-hour rainfall values for the 1-, 2-, 10- and 100-year design storms, are
then used to generate flood hydrographs, which tabulate discharge rates over a 24-hour
period (flow vs. time) based on the NRCS unit hydrograph values for the Type Il rainfall
distribution. The peak discharge rate for each design storm is the maximum value
obtained within that 24-hour storm duration.

The computer software program utilized in this Update to the 1999 Storm Water
Management Plan to compute the runoff rates and volumes is entitled “HydroCAD,”
Version 9.1 published by HydroCAD Software Solutions. This “state-of the art” program
incorporates the essential computational methodology used in NRCS TR-55 and TR-20
to compute and route flood hydrographs, plus other features such as time-of-
concentration calculations, curve-number lookup, outlet hydraulics, exfiltration
calculations, and pond storage calculations.

Changes in Hydrologic Design Standards and Parameters Between the 1999 SWMP and
this Update to the 1999 Storm Water Management Plan

Since the publishing of the 1999 SWMP, two of the major design parameters used under
NRCS methodology to compute peak rates and volumes of runoff have changed as a
result of the Unified Stormwater Sizing Criteria presented in Chapter 4 of the New York
State Stormwater Management Design Manual:
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=  24-Hour Rainfall Value (P) — The 24-hour rainfall values used in the 1999 SWMP
for each of the design storms, and the updated values used in this study are shown in
Table 2 below. The changes between the 1999 SWMP and this Update to the 1999
Storm Water Management Plan exist for the 24-hour rainfall values for the 2-year and
100-year storms where they have increased since the publishing of the 1999 SWMP.

Table 2
24-Hour Rainfall Values — Comparison Between the 1999 and Update Values

. P Values (in) 1999 P Values (in) 2010
Design Storm Frequency SWM Plan SWM Plan
1-Year 2.8 2.8
2-Year 3.3 3.5
10-Year 5.0 5.0
100-Year 7.2 7.5

=  Maximum Length of Sheet (Overland) Flow in Time of Concentration (Tc) — In
the computation of the sheet flow component of Tc, Chapter 3 of TR-55 states that
the maximum reach length for sheet (overland) flow is 300 feet, which was utilized in
the 1999 SWMP. This Update to the 1999 Storm Water Management Plan utilizes
Chapter 4 of the New York State Storm Water Management Design Manual, which
requires that the maximum length of overland flow be limited to no more than 150
feet for pre-development conditions and 100 feet for post-development conditions.
Further, for areas of extremely flat terrain (less than 1% average slope), the maximum
length can be increased to 250 feet for pre-development conditions and 150 feet for
post-development conditions. For example, the computed Tc in the 1999 SWMP for
Sub Area BB-8F to Detention Basin B was 1.02 hours. Using the revised maximum
sheet flow reach lengths, the computed Tc is reduced to 0.51 hours. Similar
reductions in Tc occur for all sub areas within the Study Area.

In both cases above, the revised parameters result in increased computed runoff rates and
volumes for each storm. Increases in computed runoff rates and volumes for a particular
storm event are directly proportional to increased 24-hour rainfall values. With respect to
Tc, the example above shows that reduced maximum lengths for sheet (overland) flow
result in shorter computed Tc values, thus causing computed rates and volumes of runoff
to increase.

In order to create consistency between the 1999 SWMP and this Update to the 1999
Storm Water Management Plan and to conform to the current design standards, TRC
incorporated these updated parameters into the computation of runoff rates and volumes
for both Pre-1987 and Existing (2010) Conditions. The result is that, although the actual
numbers for the Pre-1987 Conditions differ between the 1999 SWMP and this Update to
the 1999 Storm Water Management Plan, the analysis and comparison in this Update is
conducted under consistent parameters. The updated parameters were also used in the
computation of runoff rates and volumes for future conditions described later in this
Update to the 1999 Storm Water Management Plan.
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2.

HYDROLOGIC DESIGN FACTORS

This subsection of the report provides detailed discussions of the hydrologic conditions,
design factors and the procedures performed by TRC that form the basis for the Update
to the 1999 Storm Water Management Plan.

a. Pre-1987 Conditions

The Airport is situated within two major drainage basins, or watersheds — Rye Lake
(RL) and Blind Brook (BB), with their sub areas described in the 1999 SWMP (in
Sections 2.2.2.1 and 2.2.2.2, respectively and shown in 1999 SWMP Figure 2-1
included in Appendix D).

As defined in the 1999 SWMP, Pre-1987 Conditions are those which existed prior to
February of 1987, which was before the improvements to the Airport that were
detailed in the 1987 EA/FGEIS for the 1986 Westchester County Airport Master Plan
Update. In stormwater management terms, Pre-1987 Conditions are those that
existed prior to the diversion of runoff at the Airport from the Rye Lake watershed to
the Blind Brook watershed.

TRC used the Pre-1987 drainage sub area values, their NRCS/SCS runoff curve
numbers, and the channel reach characteristics directly from the HEC-1 calculations
in Appendix 2 of the 1999 SWMP. In keeping with the changes described in above,
TRC then used the updated parameters to update the Pre-1987 Tc calculations in the
hydrologic model for this study. The calculations for the Pre-1987 Conditions
hydrologic model are provided in Volume 2, Appendix A.

As part of the analysis, Points of Confluence, which represent, either physically
and/or hydrologically, the total computed runoff to Rye Lake or Blind Brook were
identified (based on the 1999 SWMP). For “hydrologic points of confluence,” NRCS
methodology allows flood hydrograph discharge rate values from multiple drainage
sub areas draining to a common point or receiving water to be added along common
time intervals to determine a combined discharge rate. This can be done on the
condition that the discharge points for multiple drainage sub areas are in relatively
close proximity to each other. It is at these points where comparisons of peak
discharge rates can be made between Pre-1987, Existing (2010), and Proposed/Future
(2011) Conditions for each design storm frequency. The two major Points of
Confluence for the Airport are summarized below:

1) Point CON 1 is the hydrologic point of confluence for the Airport drainage sub
areas tributary to Rye Lake. Although runoff from the five Airport drainage sub
areas tributary to Rye Lake exits the Airport site at five different physical points,
CON 1 represents the combined total peak runoff rates from the five Airport
drainage sub areas to Rye Lake.

2) Point CON 6 is located offsite at the physical convergence of the eastern and
western branches of Blind Brook. It represents the combined total peak runoff
rates to Blind Brook and is the major point of confluence for all of the Blind
Brook drainage sub areas within the limits of study. The location of CON 6 is
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indicated on 1999 SWMP Figure 2.1 in Appendix D.

Additional Points of Confluence were defined as part of the 1999 Full Development
Conditions model in the 1999 SWMP. These were either intermediate points
(physical and/or hydrologic) where runoff from multiple sub areas or discharges
converge (e.g., Points CON 2, CON 3, and CON 3A), or supplemental points where
runoff exits the Airport site (e.g., Points L1, L2, L3, and CON 5). Except for Points
CON 2 and CON 3A, which were not documented in the 1999 SWMP, these points
are where comparisons of peak discharge rates can be made between Pre- and Post-
development conditions for each design storm frequency. The locations of each of
these Points of Confluence are indicated on TRC Drawings DA-1 and DA-2 in
Appendix C.

1) Point CON 2 is located on site northeast of Hangar D and west of the intersection
of Airport Road and Old Lake Street. It represents the convergence of several
drain lines that convey runoff from offsite Sub Areas BB-1BF, BB-1CF, BB-1DF,
BB-1EF, BB-1FF, and BB-1GF to the 54-inch diameter RCP culvert that conveys
the Blind Brook headwaters to an existing underground drainage structure located
south and east of Hangar D.

2) Point CON 3 is located at the downstream end of the 4’-6” high by 18” wide
Blind Brook concrete box culvert between Detention Basins A and Basin B. It
represents the convergence of runoff from CON 2, Sub Area BB-1AF, and the
discharge from Detention Pond A.

3) Point CON 3A is located at the southern end of the Airport at the intersection of
the Blind Brook and the downstream end of the discharge channel from Detention
Pond B. It represents the convergence of runoff from CON 3, Sub Area BB-2F,
and the discharge from Detention Pond B.

4) Point L1 is located at the intersection of the West Branch of the Blind Brook and
Lincoln Avenue. There are four 36-inch diameter corrugated metal pipes that
carry the Blind Brook off the Airport site under Lincoln Avenue. It represents the
convergence of runoff from CON 3A and Sub Area BB-9F.

5) Point L2 is at an existing 2’-3” by 4’-6” rectangular box culvert under Lincoln
Avenue and represents the point of discharge for Sub Area BB-3 from the Airport
site.

6) Point L3 is the point of discharge for Sub Area BB-6 from the Airport site under
Lincoln Avenue.

7) Point CON 5 is located in the southeastern portion of the Airport at the
intersection of the East Branch of the Blind Brook and Lincoln Avenue. It
represents the convergence of runoff from Sub Area BB-5F, which is comprised
mainly of offsite area in Connecticut and Airport Sub Area BB-4F.
Approximately three-fourths of the total tributary drainage area to Point CON 5 is
offsite area in Connecticut.
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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:

= |nstallation 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 Pre-
1987 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 | 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 Il 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, BB-
1CF, 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 111 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®:

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 54-
inch 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 acre-
feet.

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 acre-
feet.

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 11 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 BB-
8FD 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.

= |nput 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.
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= 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 4.3-
acre 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 | 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-Dchannet, BS-Dpyp, BS-Dyer, and BS-Dyond.
Note that detention ponds were constructed in BS-Dger and BS-Dyong 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 BB-
4F is slightly smaller (approximately 1.1 acres less) than under 1999 Full
Development Conditions.

Group Il 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 111 Sub Areas —. The 1999 Full Development divides for Sub Areas BB-
3F 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 BB-
3FA, 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

TRC Engineers, Inc. December 2010
Project No. 44010 Page 28



Westchester County Airport Update to the 1999
Harrison, North Castle and Rye Brook, New York Storm Water Management Plan

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-Blyy,, BS-Blge, 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-Bly 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 pre-
development 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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Table 3

Tributary Drainage Sub Areas
Existing (2010) Conditions

Off Airport
Off Airport In
On Airport In New York | Connecticut Total Area
Sub Area (Ac.) (Ac.) (Ac.) (Ac.)
Blind Brook
BB-1AF 7.45 7.45
BB-1BF 17.69 51.17 68.86
BB-1CF 39.15 39.15
BB-1DF 0.17 6.91 7.08
BB-1EF 8.14 8.14
BB-1FF 19.50 19.50
BB-1GF 8.11 1.83 9.94
BB-2F 10.11 43.01 53.12
BB-3F 33.54 33.54
BB-4F 25.66 2.53 28.19
BB-5F 3.38 33.67 37.05
BB-6F 4.78 4.78
BB-7FA 98.17 98.17
BB-7FB 89.91 89.91
BB-7FC 8.17 5.66 13.83
BB-8FA 158.08 158.08
BB-8FB 18.92 18.92
BB-8FC 9.20 9.20
BB-8FD 15.26 15.26
BB-9F 3.16 0.71 3.87
BS-A 15.86 15.86
BS-B1 bypass 10.90 10.90
BS-B1 det 4,99 4.99
BS-B2 13.58 13.58
BS-B3 11.23 11.23
BS-C 474 13.93 18.67
BS-D det 4.66 4.66
BS-D chan 18.00 18.00
BS-D pond 21.42 21.42
BS-D bypass 1.38 1.38
Sub Total 1 516.50 49.38 278.85 844.73
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Table 3
Tributary Drainage Sub Areas
Existing (2010) Conditions (cont’d)

Off Airport
Off Airport In
On Airport In New York | Connecticut Total Area
Sub Area (Ac.) (Ac.) (Ac.) (Ac.)
Rye Lake
RL-1F 35.87 35.87
RL-2F 6.03 6.03
RL-3F 26.64 26.64
RL-4F 64.67 64.67
RL-5F 43.88 15.94 59.82
Sub Total 2 177.09 15.94 0.00 193.03
Total (1+2) 693.59 65.32 278.85 1037.76

Detention Basins

TRC determined the Existing (2010) Conditions storage and discharge parameters for
Detention Basins A and B from the February/March 2008 topographic surveys
provided by Ward Carpenter. Spillway widths and elevations and top of berm
elevations were estimated based on a visual inspection of the topographic surveys and
confirmed through field inspection in the summer of 2010. In order to estimate the
storage volumes of the detention basins, TRC used AutoCAD® to calculate the
surface areas for each one-foot contour within the range of storage elevations. The
volumes were then calculated using the sum of the average surface areas between
one-foot contours multiplied by the maximum storage depth in each basin.

The comparison of elevation and storage parameters from each of the detention basins
is provided in Table 4 below:

Table 4
Comparison of Airport Stormwater Basin Elevation and Storage Parameters
; 1999 Full .
DAL Parameters Development Sl (2010) Difference
Basin Design Conditions
Spillway Width @ Elevation 200 ft @ 373.5 440 ft @ 372.3* -1.2 ft.>*
A Storage Volume (Ac.-Ft.) 35.0 25.7 -9.3
Top of Berm Elevation 374.0 373.0 -1.0 ft.
Storage Volume (Ac.-Ft.) 37.6 29.1 -8.5
Spillway Width @ Elevation 250 ft @ 365.0 368 ft @ 363.5* -1.5 ft.**
B Storage Volume (Ac.-Ft.) 24.2 23.9 -0.3
Top of Berm Elevation 366.0 364.0 -2.0 ft.
Storage Volume (Ac.-Ft.) 28.8 26.2 -2.6

* - Average crest elevation. For Detention Basin B, spillway consists of two separate segments: 208 feet
on the west side of the basin, and 160 feet on the south side of the basin.
** _ Difference shown is for the spillway crest elevations.
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The above table shows that the current storage depths and volumes for Detention
Basins A and B are reduced from the design depths and volumes presented in the
1999 SWM Plan. Spillway and top of berm elevations under Current (2010)
Conditions are lower than the design elevations used for 1999 Full Development
Conditions. Based on the 2008 topographic survey data, Detention Basins A and B
were not constructed as originally designed with respect to storage depths and
volumes. Further, as is common with detention basins, volumes have been decreased
due to sedimentation.

As a supplement to the survey information, TRC performed a field inspection of the
outlet structures for each basin in the spring of 2010. This was done to verify the
design configurations as compared to the construction as-built drawings for each
basin outlet and the information shown on the YEC and Ward Carpenter surveys.
TRC found that the two outlet structures in Detention Basin A conformed to the
design configurations shown on the Detention Basin A construction as-built
drawings.

However, the Detention Basin B outlet has an as-built configuration that is much
different than that shown on the original Detention Basin B construction drawings.
The as-built outlet has a principal rectangular concrete weir spillway at Elevation
361.33, built above an 18-inch diameter low flow pipe. Water flows from the low
flow pipe and spillway through an open concrete transition chamber before
discharging from the basin through twin 60-inch diameter RCPs. The Detention
Basin B construction drawings detailed a concrete rectangular riser outlet structure.
An 18-inch diameter low flow pipe was to be connected to the inlet side of the
structure, with the twin 60-inch diameter RCPs connected to the outlet side of the
structure. An open top of the riser was to be set at Elevation 362, with aluminum bar
grating used to cover the opening. Once the water level in the basin rose above the
top of the riser, water would spill through the grating into the riser before discharging
from the basin through twin 60-inch diameter concrete pipes. Since the outlet
structure for Detention Basin B was not constructed as originally designed, the
Existing (2010) Conditions stage/discharge values are different than the design values
(and the values depicted in the 1999 SWMP).

The findings of the TRC field inspection, along with the outlet elevation data from
the YEC surveys, were used to calculate the stage/discharge parameters for each
basin outlet in the Existing (2010) Conditions model.

Finally, Airport personnel reported in December 2009 that there is a base flow to
Detention Basin B that, when the valve to the low flow outlet pipe is closed, fills the
basin to the principal spillway crest within a 24-hour period. This results in a
computed base flow of 200,000 gal/hr, or 7.4 cfs. This base flow has been included
in the Detention Basin B stage/discharge parameters in the Existing (2010)
Conditions model.
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3. HYDROLOGIC MODELING AND ANALYSIS

a. Hydrologic Modeling Methodology

1999 Full Development Conditions

The 1999 SWMP shows that for the 1-, 2-, and 10-year storms (i.e., those more
frequent storms), runoff from the Airport drainage areas tributary to Detention Basin
A (Sub Area BB-7F) and Detention Basin B (Sub Area BB-8F) was designed to be
conveyed to the basins through the network of Airport storm drainage pipes.
According to the 1999 SWMP, the majority of Airport storm drains have adequate
hydraulic capacity to convey 10-year storm runoff. For the 1-, 2-, and 10-year
storms, runoff is detained within the basins below their earthen spillway crests as
shown in Table 4 above and attenuated. A small portion of the 10-year storm runoff
that exceeds the capacity of the storm drain system is also detained in the ponding
area within Sub Area BB-8FD prior to being conveyed to Detention Basin B.

The 54-inch diameter RCP and the 7°-3” square concrete box culvert that convey
runoff from the Group Il Sub Areas underneath the Airport to the West Branch of
Blind Brook (Points CON 3, CON 3A and L1) have sufficient capacity to handle
runoff from the 100-year storm.

However, although the peak discharge rates for the 100-year storm are reduced below
Pre-1987 levels, the detention basins were not designed to detain runoff above the 10-
year storm. Excess runoff above the 10-year storm bypasses the detention basins and
follows various overland flow paths, with most of the excess runoff combining with
the detention basin discharges at downstream confluence points as follows:

= Under 100-year storm conditions for Sub Area BB-8F to Detention Basin B, the
10-year storm runoff will continue to flow to Detention Basin B, but the excess
runoff will follow three different paths: excess runoff from areas BB-8FA and
BB-8FD will flow overland to CON 3 on Blind Brook, excess runoff from area
BB-8FB will flow overland southwestward to Blind Brook at CON 3 and excess
runoff from area BB-8FC will flow overland southwestward to Blind Brook at
CON 3A.

= Under 100-year storm conditions for Sub Area BB-7F to Detention Basin A, the
10-year storm runoff will continue to flow to Detention Basin A, but the excess
runoff follows two different paths: 1) excess runoff from areas BB-7FA flows
overland to Rye Lake (CON 1) and 2) excess runoff from area BB-7FB flows
overland southeastward to Blind Brook at CON 3.

While the explanation of how primary and excess overland flow conditions occur
during a 100-year storm event seemed theoretically sound, TRC had reservations
about whether or not the data modifications to the HEC-1 hydrologic models for the
100-year storm in the 1999 SWMP and their corresponding results, were accurate in
depicting the stated conditions. For example, the primary and excess overland flow
portions of the 100-year storm runoff (7.2 inch rainfall) were broken up into separate
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10-year (5.0 inch rainfall) and excess (2.2 inch rainfall) runoff hydrographs, which
were modeled as described above. As a result, the peak discharge rates, peak storage
volumes, and peak storage elevations for Detention Basins A and B were calculated
to be the same for both in the 10-year and 100-year storm models. This should have
yielded greater overall flow from the basins during the 100-year storm, with some of
the overall discharge from the basins comprised of flow over the earthen spillway
crests. However, TRC recognizes that the HEC-1 hydrologic program, while
considered “state of the art” at the time that the modeling was done for the 1999
SWM Plan, had limited capabilities in terms of accurately modeling split flow/runoff
conditions. The HydroCAD computer software program used to compute the runoff
rates and volumes has an important feature which TRC believes more accurately
models split flow/runoff conditions by allowing a limit to be specified for flood
hydrograph flows from a sub area (see further discussion under Subsection 3b).

Existing (2010) Conditions

Using the hydrologic design parameters that were established as discussed above,
TRC created an Existing (2010) Conditions hydrologic model of the Rye Lake and
Blind Brook drainage areas for the 1-, 2-, and 10-year storms that is similar to the
models created for the 1999 SWMP.

As part of the efforts to create an updated hydrologic model that more accurately
represents runoff conditions from storm events greater than the 10-year storm, up to
and including the 100-year storm, TRC obtained all available “as-built” data (e.g.,
paper plans, AutoCAD® files, and calculations) for the major drainage pipe systems
conveying runoff from Sub Areas BB-7F, BB-8F, and BB-8FD to the detention
basins that were previously described in the 1999 SWMP. This data was used to
create computer models of the pipe systems that determine the hydraulic capacities
and flow characteristics of the pipe systems for storm events from the 10-year storm,
up to and including the 100-year storm. This analysis allowed TRC to determine the
maximum storm flows that could be conveyed to the detention basins within the
major drainage pipe systems. Runoff rates that were in excess of the determined
system capacities traveled overland, either reaching the detention basins through
alternate paths or bypassing the basins completely.

TRC used the hydraulic capacity analyses of the pipe systems, a “water drop path,”
which is an AutoCAD® utility that can trace the path water takes across terrain
surfaces, and field reconnaissance as tools to determine and compare the primary (i.e.
pipe flow) and excess overland flow areas and patterns (i.e. where pipe capacities are
exceeded) within the Airport drainage areas tributary to Detention Basin A (Sub Area
BB-7F) and Detention Basin B (Sub Areas BB-8F and BB-8FD) for storms from the
10-year storm, up to and including the 100-year storm. The primary and excess
overland flow areas are shown on Drawing DA-2, Existing (2010) Conditions
Drainage Area Map — 100 Year Storm, which is located in Appendix D.
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The results of the analysis are as follows:

Drainage Areas to Detention Basin B

Contrary to the patterns assumed for the 1999 Full Development Conditions
model, the two major storm drain pipes from Sub Areas BB-8FA and BB-8FD
have the ability to convey greater than 10-year storm flows within the closed
systems to Detention Basin B. The combined hydraulic capacity of the closed
systems is approximately 460 cfs, which is equivalent to a flow rate from a
storm between a 25-year and 50-year frequency. In other words,
approximately 460 cfs can be safely conveyed to Detention Basin B within
storm drain pipes from Sub Areas BB-8FA and BB-8FD before excess,
secondary runoff occurs overland. The implications of this result are further
explained below.

Contrary to 1999 Full Development Conditions, excess runoff from Sub Area
BB-8FA will flow overland to the ponding area within Sub Area BB-8FD.
This area detains and attenuates runoff, then conveys it to Detention Basin B.
Similar to 1999 Full Development Conditions, excess runoff from Sub Area
BB-8FB will flow overland southwestward to Blind Brook at CON 3 and
excess runoff from Sub Area BB-8FC will flow overland southwestward to
Blind Brook at CON 3A. However, based on the results of the hydraulic
capacity analyses of the pipe systems and the “water drop path,” analysis, the
limits and extents of excess overland flow areas BB-8FB and BB-8FC differ
from the limits determined in 1999 Full Development Conditions. Since the
size of sub area BB-8FB under Existing (2010) Conditions is greater than
determined in 1999 Full Development Conditions, there is more excess runoff
to CON 3 during the 100-year storm. Conversely, the size of sub area BB-
8FC under Existing (2010) Conditions is less than determined in 1999 Full
Development Conditions, therefore, there is less excess runoff to CON 3A.

Drainage Areas to Detention Basin A

The two major storm drain pipes from Sub Areas BB-7F have a combined
hydraulic capacity of approximately 310 cfs, which is equivalent to flow rates
from a 10-year frequency storm. In other words, approximately 310 cfs can
be safely conveyed to Detention Basin A within the closed systems before
excess, secondary runoff occurs overland. According to the 1999 SWMP, the
storm drain trunk line collecting runoff from the Hotel and Echo FBO areas
that was extended across Runway 11/29 and runs parallel to Taxiways K and
C was to have sufficient capacity to transport 25-year storm runoff coming
from Airport paved areas that were to be diverted from Sub Area RL-4F to
Sub Area BB-7F and Detention Basin A. In terms of Existing (2010)
Conditions, even though the diversion did not happen, the reduced capacities
of the closed drainage systems to Detention Basin A relative to their intended
design means there would be greater amounts of excess, secondary runoff
bypassing Detention Basin A during the 100-year storm.

Based on this, and similar to 1999 Full Development Conditions, the 10-year
storm runoff from Sub Area BB-7F will continue to flow to Detention Basin
A, but the excess runoff from Sub Area BB-7FA flows overland to Rye Lake
(CON 1), and excess runoff from Sub Area BB-7FB flows overland

TRC Engineers, Inc. December 2010

Project No. 44010

Page 36



Westchester County Airport Update to the 1999
Harrison, North Castle and Rye Brook, New York Storm Water Management Plan

southeastward to Blind Brook at CON 3. However, based on the results of the
hydraulic capacity analyses of the pipe systems and the “water drop path,”
analysis, the limits of BB-7FA and BB-7FB differ from the limits in 1999 Full
Development Conditions. Since the size of sub area BB-7FA under Existing
(2010) Conditions is less than determined in 1999 Full Development
Conditions, there is less excess runoff to Rye Lake from storm events greater
than the 10-year storm, up to and including the 100-year storm. Conversely,
since the size of sub area BB-7FB under Existing (2010) Conditions is greater
than determined in 1999 Full Development Conditions, there is greater excess
runoff to CON 3.

b. Results of Hydrologic Modeling — Existing (2010) Conditions

Table 6, Comparison of Peak Discharge Rates, located at the end of the main report,
summarizes the results of the hydrologic analysis, providing a comparison of peak
discharge rates for both Pre-1987 and Existing (2010) Conditions (as well as the
Future Conditions to be discussed later in this document) at the various Points of
Confluence for the 1-, 2-, 10-, and 100-year storm events. The values at CON 1
represent the total peak runoff rates to Rye Lake, and the values at CON 6 represent
the total peak runoff rates to Blind Brook. The calculations for the Existing (2010)
Conditions hydrologic model are provided in Volume 2, Appendix B. The
calculations for the Pre-1987 hydrologic model are provided in Volume 2, Appendix
A

The HydroCAD computer software program used to compute the runoff rates and
volumes has an important feature which TRC believes more accurately models split
flow/runoff conditions by allowing a limit to be specified for flood hydrograph flows
from a sub area. For example, hydrograph flows for Sub Area BB-8FA up to the
specified limit (460 cfs to model the combined hydraulic capacity of the closed pipe
systems) will go to Detention Pond B. Sub Area BB-8FA flows that exceed the
specified limit are diverted in the model as inflow to the ponding area within Sub
Area BB-8FD.

When reviewed against the objectives achieved under the 1999 SWMP, the results
indicate the following:

1. The total peak flow rates to Rye Lake at CON 1 under Existing (2010) Conditions
continue to be less than those under Pre-1987 Conditions for the 1-, 2-, 10-, and
100-year storm events. The 1999 SWMP proposed the redirection of runoff from
157 acres of developed Airport properties within the Rye Lake watershed to the
Blind Brook watershed and the proposed detention basins for treatment. Under
Existing (2010) Conditions, runoff from approximately 143 acres was diverted.
Under the 1999 SWMP, 400,000 square feet (9.18 acres) of future paved aircraft
operational area was to be diverted from 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. Also, approximately 5 acres of
aircraft operational area within Sub Area RL-5F was not diverted to Blind Brook
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as intended in the 1999 SWMP. This area includes Hotel FBO Access Roads A
and B and adjacent grassed shoulders surrounding the Hotel FBO West Apron.

2. The peak flow rates to the East Branch of Blind Brook at CON 5 (at Lincoln
Avenue) under Existing (2010) Conditions are significantly (40% to 60%) greater
than those under Pre-1987 Conditions for the 1-, 2-, 10-, and 100-year storm
events. While the increased flow rates under Existing (2010) Conditions are
partly attributable to the slight increase (approximately 2 acres) in total tributary
drainage area to the East Branch of Blind Brook at CON 5, it is TRC’s opinion
that the increased flow rates are mainly caused by an increase of almost 8 acres in
offsite impervious area tributary to CON 5 from the Brunswick School and other
upstream Connecticut properties. Most of this increased impervious area
(approximately 6.3 acres) can be attributed to the construction and expansion of
the Brunswick School.

3. The peak flow rates to the West Branch of Blind Brook at critical Point of
Confluence L1 (at Lincoln Avenue) under Existing (2010) Conditions continue to
be less than those under Pre-1987 Conditions for the 1-, 2-, and 10-year storm
events. This occurs even with the Existing (2010) Conditions peak discharge
rates from Detention Basins A and B being significantly greater than those under
1999 Full Development Conditions for the 10-year storm event. The total
computed drainage area tributary to Detention Basin B is approximately 11 acres
greater under Existing (2010) Conditions than what was represented and
computed for 1999 Full Development Conditions. Under the 1999 SWMP, 10-
year storm runoff from the Airport areas tributary to Detention Basins A and B
was designed to be detained within the basins below the spillway crests and
attenuated. Due to the increased acreage and reduced basin storage depths and
volumes, the 10-year storm runoff is not detained, with spillway flow occurring at
both basins (0.2” flow depth for Detention Basin A, 0.34’ flow depth for
Detention Basin B).

4. The total peak flow rate to Blind Brook at critical Point of Confluence CON 6
(intersection of the East and West Branches) under Existing (2010) Conditions
continues to be less than those under Pre-1987 Conditions for the 1-, 2-, and 10-
year storm events. This occurs even with the increased flow rates to CON 5 noted
above and with the increased peak discharge rates from Detention Basins A and B
under Existing (2010) Conditions noted in the discussion of Point L1. However,
for the 100-year storm under Existing (2010) Conditions, the discharge rates are
actually higher than the Pre-1987 levels. The 100-year storm for multiple points
is discussed later in this document.

5. The peak flow rates to the West Branch of Blind Brook at critical Point of
Confluence L1, and the total peak flow rate to Blind Brook at critical Point of
Confluence CON 6 under Existing (2010) Conditions are greater than those under
Pre-1987 Conditions for the 100-year storm event. The ponding area within Sub
Area BB-8FD plays a much bigger role as a stormwater management component,
providing an additional 6.5 acre-feet of storage volume for the excess diverted
runoff from Sub Area BB-8FA without overtopping Runway 16-34. This results
in more runoff ultimately being conveyed to Detention Basin B and less excess
overland runoff bypassing the detention basins compared to 1999 Full
Development Conditions in the 1999 SWMP. There is even greater spillway flow
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6.

from the detention basins during the 100-year storm (0.36° flow depth for
Detention Basin A, 0.53’ flow depth for Detention Basin B).

While the peak discharge rates from Sub Area BB-3F to Point L2 continue to be
less than those under Pre-1987 Conditions for the 100-year storm, the rates are
slightly greater than those under Pre-1987 Conditions for the 1-, 2-, and 10-year
storm events. This occurs because under Existing (2010) Conditions, Sub Area
BB-3F has an additional four (4) acres of impervious area and approximately 10
fewer acres of forest cover than what was represented and computed under the
1999 Full Development Conditions. Shifts in the divide (boundary) under
Existing (2010) Conditions between Sub Areas BB-3F and BB-8F/BB-8FD
account for additional impervious area from Taxiways A and L that drain to Areas
BB-3F. These Taxiways were shown to drain to Sub Areas BB-8F and BB-8FD
under Full Development Conditions in the 1999 SWMP. The combination of
increased impervious area and reduced forest cover results in greater runoff due to
an increased CN value for the sub area.

The peak flow rates from Sub Area BB-6F to Point L3 under Existing (2010)
Conditions continue to be less than those under Pre-1987 Conditions for the 1-, 2-
, 10-, and 100-year storm events.

100-Year Storm

The results of the existing conditions analysis show that the peak rates of runoff at
critical Points of Confluence L1 (West Branch of Blind Brook at Lincoln Avenue),
CON 5 (East Branch of Blind Brook at Lincoln Avenue) and CON 6 (intersection of
the East and West Branches) under Existing (2010) Conditions for the 100-year storm
event are greater than those under Pre-1987 Conditions. Therefore, the objectives of
the 1999 SWMP are not being completely met under Existing (2010) Conditions.

The main factors causing 100-year Existing (2010) Conditions peak runoff rates to
exceed Pre-1987 levels are:

Increased runoff from development of offsite Connecticut properties tributary to
the West Branch of Blind Brook, upstream of CON 5. The 1999 SWMP did not
contemplate any development in the offsite Connecticut drainage areas tributary
to CON 5.

Total computed drainage area tributary to Detention Basin B (and points L1 and
CON 6) is approximately 11 acres greater under Existing (2010) Conditions than
what was represented under 1999 Full Development Conditions.

More runoff is ultimately being conveyed to Detention Basin B and less excess
overland runoff is bypassing the detention basins when compared to 1999 Full
Development Conditions.

Existing (2010) Conditions storage depths and volumes for Detention Basins A
and B are reduced from the design depths and volumes presented in the 1999
SWMP. Further, spillway and top of berm elevations under Existing (2010)
Conditions are lower than the design elevations used for 1999 Full Development
Conditions. Detention Basins A and B were not constructed as originally
designed with respect to storage depths and volumes.

Although it is acknowledged that the County has no control over increased runoff
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rates caused by offsite development within the limits of study, greater tributary
drainage areas and inflow, plus reduced storage depths and volumes, have resulted in
increased peak discharge rates from Detention Basins A and B.

As a result, in order to reduce the increased discharge rates, particularly from the 10-
and 100-year storms, to Pre-1987 levels, improvements to the stormwater
management system at the Airport are necessary, as discussed below.

c. Proposed (2011) Conditions — Basin Improvements Only

TRC analyzed various options to modify the Airport’s stormwater management
system so that the impacts of the 10- and 100-year storm events are mitigated under
Existing (2010) (and Future (2011) — see next section) Conditions. The option that is
recommended and analyzed in this Update to the 1999 Storm Water Management
Plan is to improve the detention basins. TRC Drawings DB-1 and DB-2 in Appendix
D show the following proposed improvements to Detention Basins A and B:

Detention Basin A (see TRC Drawing DB-1)

= Provide full-depth expansion through excavation at the southeast corner of the
basin adjacent to the Perimeter Access Road;

= Reconstruct the earthen spillway, raising the crest from Elevation 372.3 ft. to
Elevation 373.75 ft. Reduce the width of the spillway crest to its original design
width of 200 ft.;

= Reconstruct the embankment slope along the eastern and southern perimeters,
raising the top of berm from Elevation 373.0 ft. to Elevation 374.75 ft.; and,

= Reconstruct the two basin outlet structures.

As a result of these improvements, storage volume at the spillway crest would
increase from 25.7 ac-ft to 37 ac-ft. Storage volume at the top of berm would
increase from 29.1 ac-ft to 42 ac-ft. These volumes will be greater than the design
volumes used for the 1999 Full Development Conditions.

Detention Basin B (see TRC Drawing DB-2)

= Provide full-depth expansion through excavation at the southeast corner of the
basin adjacent to the Perimeter Access Road;

= Reconstruct the earthen spillway, raising the crest from Elevation 363.5 ft. to
Elevation 365.6 ft.;

= Reconstruct the embankment slope along the eastern, western and southern
perimeters, raising the top of berm from Elevation 364.0 ft. to Elevation 366.6 ft.;
and,

= Provide full-depth expansion of the basin to the north between Blind Brook and
the Perimeter Access Road.

As a result of these improvements, storage volume at the spillway crest would
increase from 23.9 ac-ft to 38 ac-ft. Storage volume at the top of berm would
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increase from 26.2 ac-ft to 44 ac-ft. These volumes will be greater than the design
volumes used for the 1999 Full Development Conditions.

The improvements to Detention Basins A and B as described and shown are the
maximum expansion potential for the basins. These actions will improve the
performance of the existing stormwater management system during the 10- and 100-
year storm events, improve downstream hydrologic conditions within the Blind
Brook headwaters, and provide additional capacity to undertake future projects at the
Airport. A hydrologic model of Proposed (2011) Conditions for the Blind Brook
drainage areas was created for the 1-, 2-, 10-, and 100-year, 24-hour storms, with the
improvements to Detention Basins A and B as described above incorporated into the
model. As shown in Table 6, when incorporated into the model, the basin
improvements would reduce the peak discharge rates below Pre-1987 levels at critical
Point of Confluence CON 6 (total peak runoff rate to Blind Brook) as follows:

100-Year Storm — Approximately 9% below Pre-1987 levels
10-Year Storm — Approximately 15% below Pre-1987 levels
2-Year Storm — Approximately 34% below Pre-1987 levels
1-Year Storm — Approximately 38% below Pre-1987 levels

In other words, the construction of the proposed improvements to Detention Basins A
and B would mitigate any negative impacts that properties located immediately
downstream of Point of Confluence CON 6 may be currently experiencing during a
100-year storm event. Further, as shown by the increasing percentage reductions, the
mitigating effects would be greater for the more frequent (e.g., 1-, 2-, and 10-year)
storm events.

With respect to Blind Brook points upstream of CON 6 (e.g., CON 3, CON 3A, CON
5 L1, L2, L3), Table 6 also shows that the construction of the proposed
improvements to Detention Basins A and B would result in similar or greater
reductions in peak discharge rates outside of CON 5 and L2. Again, note that the
ultimate point of evaluation is CON 6, since it incorporates all points upstream.

The calculations for the Proposed (2011) Conditions hydrologic model are provided
in Volume 2, Appendix C.

d. Future (2011) Conditions with Capital Projects
Description of Capital Projects

The following capital projects are planned at the Airport, with brief descriptions of
the resulting changes to the stormwater management system at the Airport:

= Creation of a Permanent Baggage Screening Area — The permanent baggage
screening area, to be located north of the terminal building and east of the existing
Airport Rescue and Fire Fighting (ARFF) building, would replace approximately
0.09-acre (3,900 square feet) of pervious grassy area and existing pervious
pavement with an impervious roof area, all of which would be located in the
Blind Brook watershed, specifically Sub Area BB-8F.
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Westside Consolidated Deicing Pad — Although there are currently no plans
showing specific components or engineering design, it is known that such a
facility would require the addition of approximately 1.00 acre of new impervious
surfaces to the Airport, all of which would be located in the Blind Brook
watershed. The deicing pad should be located in “overflow” Sub Area BB-7FB,
which discharges to Detention Basin A, with excess runoff from Sub Area BB-
7FB flowing overland southeastward to Blind Brook at CON 3. This would
prevent any possible introduction of deicing fluid to Rye Lake.

Reconstruction of the South ARFF Road — The South ARFF Road 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. The road is approximately 1.45 miles long and runs from
Hangar F just north and east of Runway 11/29 to Hangar E on the west side of the
Airport.

The reconstruction would widen the road from 18 feet to 28 feet and provide the
ability to have two emergency/Airport vehicles, or a fuel truck and an emergency
vehicle, pass by in opposite directions. This would result in an overall net
increase of 1.76 acres (76,670 square feet) of impervious surfaces, all of which
would be located in the Blind Brook watershed. The widening would impact the
following Blind Brook Sub Areas: BB-3F, BB-4F, BB-6F, BB-7F, BB-8F and
BB-1AF. As such, approximately 0.6 acres will discharge to Detention Basin A,
approximately 0.4 acre to Detention Basin B, and approximately 0.8 acre directly
to Blind Brook.

Reuse of the Former Air National Guard (ANG) Site — The ANG Site is
located on a major drainage divide between stormwater runoff discharging to Rye
Lake/Kensico Reservoir and runoff discharging to Blind Brook. The northern
portion of the ANG Site, which lies within drainage Sub Area RL-1F, is
approximately 11.1 acres, of which approximately 6.5 acres (59 percent) is
impervious under Existing (2010) Conditions. The southern portion of the ANG
Site lies within drainage Sub Area BB-1BF and is approximately 7.2 acres, of
which approximately 5.4 acres (75 percent) is impervious under Existing (2010)
Conditions.

Based on the TRC analysis, it is the opinion of TRC that future redevelopment
scenarios for the ANG Site will not include any increase in new impervious
surfaces within RL-1F, but could include up to approximately 1.8 acres of new
impervious surfaces within BB-1F (see following for additional discussion).

Model Results

The total increase in impervious area associated with the planned capital projects is
estimated to be 4.7 acres, with all of the increase occurring in the Blind Brook
watershed. In order to determine if there would be any potential negative impacts, an
evaluation was undertaken to determine if the stormwater management system
(detention basin) improvements described earlier would also mitigate the increased
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stormwater runoff that would be generated by these capital projects. A hydrologic
model of “Future (2011) Conditions with Capital Projects” for the Blind Brook
drainage areas was created for the 1-, 2-, 10-, and 100-year, 24-hour storms. The
model accounts for the 4.7 acres of new impervious surfaces as described above.

As shown in Table 6, the improvements to Detention Basins A and B described above
would give the Airport additional capacity to undertake the planned capital projects,
while still keeping peak discharge rates below Pre-1987 levels at critical Point of
Confluence CON 6, as follows:

= 100-Year Storm — Approximately 8% below Pre-1987 levels

= 10-Year Storm — Approximately 15% below Pre-1987 levels

= 2-Year Storm — Approximately 33% below Pre-1987 levels

= 1-Year Storm — Approximately 37% below Pre-1987 levels

By raising the earthen spillway crests and tops of berm for both basins, runoff from
the Airport operational areas within the Blind Brook drainage basin during a 100-year
storm will be detained below the spillway crests and the minimum freeboard (height
above the 100-year water surface elevation to the top of berm) of one foot will occur,
satisfying current County and New York State Department of Environmental
Conservation (NYSDEC) requirements (Sources: Section 4.5 of the New York State
Stormwater Management Design Manual, DEC publication “Guidelines for the
Design of Dams”™).

The calculations for the Future (2011) Conditions with Capital Projects are provided
in Volume 2, Appendix D.

In sum, the proposed improvements to Detention Basins A and B would improve
downstream hydrologic conditions within the Blind Brook headwaters and give the
Airport additional capacity to undertake scheduled future capital projects, while still
keeping peak discharge rates below Pre-1987 Condition levels.

4. PERMITS

a. Wetlands

Background
Based on the review of records provided by Westchester County, the original

construction of Detention Basins A and B was authorized in 1992 under a Nationwide
Permit (NWP) 26 (Application No. 91-0876-YW) from the United States Army Corps
of Engineers (USACOE) and a 401 Water Quality Certification (Permit No. 3-5528-
00035/1-0) from the NYSDEC. In addition to managing stormwater runoff, a portion
of Detention Basin A and all of Detention Basin B were constructed as wetland
mitigation areas totaling 5.34 acres to compensate for filling of 4.29 acres of wetlands
elsewhere on the Airport site. The initial construction of the basins was completed in
1993. The expansion of Detention Basin A, including the creation of approximately
1.3 acres of wetlands mitigation, was authorized in 1993 under a NWP 26
(Application No. 92-14530-YW) from the USACOE and a Section 401 Water Quality
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Certification (Permit No. 3-5528-00035/4-0) from the NYSDEC. The above permits
for the expansion of Detention Basin A were reauthorized in 1996, with construction
completed in 1999.

Existing (2010) Conditions
A preliminary assessment of the wetlands within Detention Basins A and B was
performed in 2010. The scope of the assessment included the following:

= Review of aerial photographs from online sources (Google Earth, Bing Maps);

= Review of the United States Fish & Wildlife Service’s (USFWS) digital wetland
inventory mappings and classification system;

= Review of the latest topographic survey for the detention basins;

= Review of TRC Drawings DB-1 and DB-2 showing the proposed basin
improvements, and;

= A field inspection of both basins and their environmental context at ground level.

The data obtained from the assessment was used to determine a preliminary
delineation of the wetland boundaries for each basin, based on evidence of wetland
conditions (vegetation and visible signs of hydrology) on the ground in and around
the basins, and quantitative information (e.g. elevations, slopes) obtained from the
basin surveys and grading plans. It must be noted that the scope of delineation work
was limited to drawing the wetland boundaries on hard copies of the topographic
survey for each basin. TRC then used AutoCAD® to transfer the drawn boundaries
into digital file of the basin surveys and compute the wetland areas within each basin.

Based on the preliminary delineation performed, the computed size of the wetland
area within Detention Basin A is 4.32 acres. The computed size of the wetland area
within Detention Basin B is 4.16 acres.

A copy of the preliminary wetland delineation and assessment report is provided in
Appendix B.

Potential Impacts to Wetlands

Once the preliminary extents of the wetlands for each basin were determined, TRC
analyzed the potential impact of the basin improvements by establishing limits and
areas of wetland disturbance based on the required grading for each basin shown on
Drawings DB-1 and DB-2. TRC then used AutoCAD® to compute the areas of
wetland disturbance within each basin.

The computed area of wetland disturbance within Detention Basin A is 0.37 acre.
The computed wetland disturbance area within Detention Basin B is 0.12 acre.
Therefore, the total potential wetland impacts associated with the proposed basin
improvements is 0.49 acre.
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Required Permits

The proposed expansion of the detention ponds as described above will require a
NWP from the USACOE as well as a Section 401 Water Quality Certification from
the NYSDEC. The County should apply for coverage from both agencies by filing a
Joint Application Form with the USACOE and the NYSDEC.

The USACOE provides coverage under NWP 43, which permits construction of new
or expansion of existing stormwater management facilities. Conditions of NWP 43
require detailed, project-specific wetland delineation (based on field flagging and
survey of the wetland limits) and limit the maximum loss of non-tidal waters to %
acre. In conjunction with NWP 43 a Pre-Construction Notification (PCN) is required
for approval prior to commencement of construction activity. It is the opinion of
TRC that the permitting and construction of the proposed basin improvements will be
consistent with the requirements of the original USACOE permits.

b. NYSDEC SPDES Permits

Description of SPDES Permit

A New York State Pollutant Discharge Elimination System (SPDES) permit (Permit
No. NY 007 5132) that established effluent limits for various pollutants of concern
associated with stormwater discharges from the Airport was first issued in 1984.
Since then, it has been modified and renewed as appropriate, with the latest renewal
in effect until January 31, 2014. The SPDES permit requires the Airport to monitor
the water quality from a number of outfalls that discharge directly to State waters on a
regular basis. The Airport is also required to provide a public repository of Discharge
Monitoring Reports (DMRs), and to post signs at each outfall, according to the
Discharge Notification Act. In addition to monitoring activities, the Permit also
requires that the Airport use best management practices to minimize the risk of
pollutants migrating to the stormwater infrastructure.

Stormwater runoff from seven discharge locations is monitored either monthly or
quarterly for a variety of parameters, including biochemical oxygen demand (BOD),
pH, ethylene and propylene glycols, oil and grease, benzene, toluene, xylenes and
ethylbenzene. The locations of each monitored discharge point are included on the
Drainage Area Maps, Drawings DA-1 and DA-2, located in Appendix D. Table 5,
Description of SPDES Permitted Outfalls, provides a description of the outfalls as
taken from the SPDES permit, along with the drainage sub areas that are tributary to
them. Five outfalls discharge to Blind Brook, and two discharge to tributaries to Rye
Lake.

The majority of the flow within the headwaters of the Blind Brook comprises
stormwater runoff from improved portions of the Airport (73 percent of the drainage
area). SPDES Outfall 003 represents the discharge from Detention Basin A to Blind
Brook. SPDES Outfall 001, located downstream of SPDES Outfall 003, represents
the discharge from Detention Basin B. SPDES Outfalls 008, 009 and 010 are located
on the east side of Airport Road. They directly discharge to Blind Brook, which is
conveyed under the Airport property through the existing pipe system described in
Subsection 2b under “Group Il Sub-Areas.”
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Table 5
Description of SPDES Permitted Outfalls
TRIBUTARY
OULZALL DESCRIPTION DRAINAGE STII?REECI:AI;:\JI\//C!ESSS
) SUB AREAS

Stormwater discharge from BB-8F .

001 Detention Pond Bg BB-8FD Blind Brook/C
Stormwater discharge from .

003 S etontion Pond “A> BB-7F Blind Brook/C
Stormwater drainage from the
Hangar “E” facility, Runway RL-5F

004 16/34, Runway 11/29, BB-7FA (overflow | Tributary to Rye Lake/A
Taxiways C and K, General runoff)
Auviation tie-down area
Stormwater drainage from
aircraft run-up ramp, General
Auviation tie-down area, .

007 automobile parking, ANG RL-1F Tributary to Rye Lake/A
Buildings 1, 2, 3, 10 and 15
roof drainage
Stormwater drainage from BB-1BF

008 automobile parking, ANG (Airport site Blind Brook/C
Buildings 4, 5, and 11 portion)
Stormwater drainage from BB-1BF

009 automobile and aircraft parking, | (Airport site Blind Brook/C
Hangars 6, and 26 portion)
Stormwater drainage from BB-1BF

010 Hangar 6 Aircraft Pad and (Airport site Blind Brook/C
Hangar V Entrance Road portion)

The portions of the Airport property that drain to Rye Lake include both undeveloped
and improved areas. SPDES Outfall 004 collects runoff from undeveloped and
developed portions of the Airport, discharging to a small, intermittent stream
originating in the west-central portion of the Airport, then directly to Rye Lake after
passing beneath Route 120 and 1-684. SPDES Outfall 007, also presently conveys
runoff from Sub Area RI-1F under Airport Road to Rye Lake via intermittent streams
or ditches.

TRC performed a field investigation with Westchester County personnel of the
Airport site portions of Blind Brook Sub Area BB-1BF to determine the tributary
drainage areas to SPDES Outfalls 8, 9, and 10, along with any drainage areas
tributary to non-SPDES, or “MS4” (Municipal Separate Storm Sewer System)
outfalls. Figure/Drawing 4 in Appendix A shows the extent of the SPDES versus
MS4 tributary drainage areas.

Runoff from the northern portion of the ANG Site within BB-1BF, which includes
Buildings 1, 2, 15 and adjacent areas, drains to an MS4 outfall located approximately
50 feet north of SPDES Outfall 008. Runoff from the balance of the ANG Site within
BB-1BF is collected in two separate storm drainage systems that flow to SPDES
Outfall Nos. 008 and 009, respectively. The MS4 outfall and SPDES Outfall Nos.
008 and 009 directly discharge to the Blind Brook headwaters, flowing parallel to the
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east side of Airport Road to a headwall located approximately 300 feet northwest of
the Airport roundabout. The Brook is then conveyed under the Airport as described
under the “Group Il Sub Areas.” This direct discharge bypasses the Airport’s
detention basins.

Potential Impacts to Detention Basins

Based on discussions with NYSDEC Region 3 Division of Water in January 2010, the
individual SPDES governs and authorizes any activities (construction and post-
construction/operational) impacting stormwater discharges to the SPDES permitted
outfalls at the Airport. Any proposed action in which its associated runoff drains to
the SPDES permitted outfalls (i.e. the actions occur within the outfall’s tributary
drainage sub areas) does not need to comply with the requirements of the SPDES
Stormwater General Permits (Construction GP-0-10-001 or “MS4”). In particular,
conformance with the technical standards for the sizing (volume based hydrology)
and design of stormwater quality controls presented in the New York State
Stormwater Management Design Manual does not apply. However, activities
authorized under an individual SPDES still must meet water quantity control
requirements.

Therefore, the construction of the proposed expansions of Detention Basins A and B
would be authorized under the current SPDES permit.

Planned Capital Projects

Construction of the following planned capital projects would also be authorized under
the current SPDES permit because they are located in sub areas tributary to SPDES
permitted outfalls: Reconstruction of the South ARFF Road, Westside Deicing Pad,
and the Baggage Screening Area.

Any future activities within Buffer Sub Area RL-1F, which is tributary to SPDES
Outfall 007, would be authorized under the current SPDES permit. Any future
activities within Buffer Area Sub Areas RL-3F, RL-4F, and portions of RL-5F, which
will have runoff that does not drain to a SPDES outfall, will need to comply with the
requirements of the SPDES Construction Stormwater General Permit (GP-0-10-001)
for the sizing and design of stormwater quality controls. However, the New York
City Department of Environmental Protection (NYCDEP) will also have
jurisdictional review authority over all proposed activities within the Water Quality
Buffer Area. As such, the NYCDEP could require that the design of post-
construction water quality controls as part of a Storm Water Pollution Prevention Plan
(SWPPP) be in conformance with the Enhanced Phosphorus Removal Standards
included in the New York State Stormwater Management Design Manual, and in
accordance with Section 18-39 of the latest version (adopted April 2010) of the New
York City Department of Environmental Protection Rules and Regulations for the
Protection from Contamination Degradation and Pollution of the New York City
Water Supply and its Sources.

As part of the policy that will govern future redevelopment/reuse of the ANG Site as
a whole, any future activities that would impact the runoff to the MS4 outfall in Sub
Area BB-1BF will need to comply with the requirements of the SPDES Stormwater
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General Permit (Construction GP-0-10-001).  Activities which result in the
disturbance of one or more acres of area will require the design of post-construction
stormwater quality controls as part of a SWPPP for the project. Redevelopment of
the ANG site that maintains discharge to the MS4 outfall would be governed by
Chapter 9 in the New York State Stormwater Management Design Manual titled
“Redevelopment.” These criteria allow for deviations in the technical standards for
sizing and design of quality controls designed for redevelopment projects as set forth
in the DEC Design Manual.

The Future (2011) Conditions with Capital Projects model accounts for 1.8 acres of
new impervious surfaces within BB-1F (i.e., 100% impervious cover within the BB-
1BF portion of the ANG Site), subject to the construction of the recommended
improvements to Detention Basins A and B. The results of the hydrologic model
indicate that the detention basin improvements would still reduce the total peak
discharge rates to Blind Brook under Existing (2010) Conditions to below Pre-1987
levels. These reductions would more than offset increases (less than one percent) in
direct discharge rates from BB-1BF to Blind Brook.

The ANG Site redevelopment policy allows for flexibility in the design of drainage
and stormwater management systems (quality and/or quantity) that would divert all
runoff to the SPDES Outfall(s), thereby authorizing the activity under the Airport’s
individual SPDES permit. Based on the existing (current) drainage divides, any
potential diversion of runoff away from the MS4 outfall to a SPDES Outfall(s) would
occur within the same sub area BB-1BF and would not impact future hydrologic
conditions as discussed in the paragraphs above. This would be important if it was
determined, based on more detailed future designs, that complying with the
requirements of the SPDES Stormwater General Permits (Construction GP-0-10-001
or MS4) for the sizing and design of stormwater quality controls would not be
possible.

Special Conditions 1 through 6 of the SPDES permit require that Westchester County
DOT maintain and implement a Best Management Practices (BMP) Plan at the
Airport “to prevent, or minimize the potential for, release of significant amounts of
toxic or hazardous pollutants to the waters of the State through...stormwater
discharges...” Most, if not all, of the BMPs and measures implemented at the Airport
are discussed in Sections 3.5 (Erosion and Sediment Controls) and 3.6 (Storm Water
Pollution Prevention Measures) of the 1999 SWMP. Implementation of these BMPs
and measures for all activities and projects under both Existing (2010) and Post
Future (2011) Conditions shall continue as a requirement in this Update to the 1999
Storm Water Management Plan. The one exception is that erosion and sediment
control measures, practices and procedures for existing and future projects shall
conform to the publication New York Standards and Specifications for Urban Erosion
and Sediment Control, dated August 2005.
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5. ESTIMATED COST OF PROPOSED STORMWATER IMPROVEMENTS

The preliminary estimated cost of the proposed improvements to Detention Basins A and
B, based on 2010 dollars, is provided in Appendix C. The limits and associated quantity
of potential rock excavation was estimated based on the review of historical soil boring
data from construction documents of previous Airport projects in the vicinity of the
detention basins.
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Chapter 111
Conclusions and Recommendations

1. INTRODUCTION

Westchester County and the Westchester County Airport, in an effort to improve
stormwater conditions at the Airport and in Westchester County, have authorized the
preparation of this Update to the 1999 Storm Water Management Plan. This Update
accomplishes the following goals:

= Establishes the hydrologic conditions for the Airport as of 2010;

= Provides a comparison of 2010 hydrologic conditions with the hydrologic conditions
that were documented in the 1999 Storm Water Management Plan (1999 SWMP)

= Determines the effectiveness of existing stormwater quantity mitigation measures, as
well as the need for future ones;

= Determines if the existing Airport stormwater management system is being impacted
by upstream properties;

= Analyzes the stormwater impacts of existing and proposed actions at the Airport, as
well as impacts of existing actions in offsite areas within the Study Area, and,;

= Presents the measures required to mitigate those impacts and reduce peak runoff
rates.

This Update incorporates both structural and non-structural pollution prevention and
waste reduction protocols designed to manage and improve the quantity and quality of
discharges exiting the Airport property.

2. CONCLUSIONS

The following conclusions have been reached based on the information presented in this
Update to the 1999 Storm Water Management Plan for the Westchester County Airport:

a. Existing (2010) Conditions

=  The 1999 SWMP proposed the redirection of runoff from 157 acres of developed
Airport properties within the Rye Lake watershed to the Blind Brook watershed
and the proposed detention basins for attenuation and treatment. Under Existing
(2010) Conditions, runoff from approximately 143 acres of drainage area has been
diverted from Rye Lake to Blind Brook.

= The total peak flow rates to Rye Lake at CON 1 under Existing (2010) Conditions
continue to be less than those under Pre-1987 Conditions for all analyzed storm
events.

= The results of the existing conditions analysis show that the peak rates of runoff at
critical Points of Confluence L1 (West Branch of Blind Brook at Lincoln
Avenue), CON 5 (East Branch of Blind Brook at Lincoln Avenue), and CON 6
(intersection of the East and West Branches) under Existing (2010) Conditions for
the 100-year storm event are greater than those under Pre-1987 Conditions.
Therefore, two main objectives of the 1999 SWMP: 1) having existing peak rates
no greater than the peak rates from Pre-1987 Conditions; and, 2) avoiding and
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minimizing stormwater impacts to downstream properties and receiving waters,
are not being completely met under Existing (2010) Conditions.

b. Proposed (2011) Conditions

= The proposed improvements to Detention Basins A and B under Proposed (2011)
Conditions would reduce the Existing (2010) Conditions total peak discharge
rates to Blind Brook below Pre-1987 levels at critical Point of Confluence CON 6.
The expanded basins will improve the performance of the existing stormwater
management system during the 10- and 100-year storm events, and improve
downstream hydrologic conditions within the Blind Brook headwaters. The
proposed improvements would also mitigate any negative impacts that properties
located immediately downstream of Point of Confluence CON 6 may be currently
experiencing during a 100-year storm event. The mitigating effects would be
greater for the more frequent storm events.

= With respect to Blind Brook points upstream of CON 6, the proposed
improvements to Detention Basins A and B would result in similar or greater
reductions in peak discharge rates at Points CON 3 and L1 (where runoff exits the
Airport site at Lincoln Avenue) along the West Branch of the Blind Brook. These
reductions will help to offset the increases in peak flow rates to the East Branch of
Blind Brook that currently occur at CON 5, where the County has no control over
increased runoff rates caused by development in the offsite drainage areas
tributary to CON 5.

c. Future (2011) Conditions

= The proposed improvements to Detention Basins A and B, when incorporated into
the Future (2011) Conditions with Capital Projects model, would give the Airport
additional capacity to undertake the planned capital projects described herein,
while still keeping peak discharge rates below Pre-1987 levels.

= All current and future activities (construction and post-construction/operational)
at the Airport impacting stormwater discharges that are in drainage sub areas
tributary to SPDES permitted outfalls will continue to be authorized under the
current individual SPDES permit.

In sum, the incorporation of the proposed improvements to Detention Basins A and B
would ensure that stormwater is properly managed at the Airport under Existing (2010)
Conditions, would reduce peak runoff rates downstream, would mitigate stormwater
impacts of existing and proposed actions at the Airport as well as impacts of existing
actions in offsite areas within the Study Area, and would provide the additional capacity
needed to undertake the planned Airport capital projects described herein.

However, TRC can not state with any degree of certainty that the proposed basin
improvements can handle additional future projects outside of the planned capital
projects described herein. That determination can come only through additional and/or
supplemental hydrologic analysis when such future projects are identified (see
Recommendation 3b next page).
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3. RECOMMENDATIONS

a. The implementation of Best Management Practices (BMPs) as discussed in Sections
3.5 (Erosion and Sediment Controls) and 3.6 (Storm Water Pollution Prevention
Measures) of the /999 SWMP for all activities and projects under both Existing-
(2010) and Future (2011) Conditions should continue as a requirement in this Update
to the 1999 Storm Water Management Plan.

b. This Update to the 1999 Storm Water Management Plan should be treated as a
“living document,” be evaluated on a regular basis, and be revised or updated as
necessary by Westchester County to ensure that the measures and programs outlined

‘in the document are effective and attainable. If measures or programs outlined in this
document are deemed to be ineffective or insufficient, the County should consider
implementing alternative measures or programs.

Respectfully submitted,

TRC Engineers, Inc.

Nickitas F. Panayotou, P.E. Christopher S. Hanzlik, CPESC, CPSWQ
Principal Project Manager

New York P.E. No. 43583

Under New York State Education Law Article 145 - Engineering, Section 7209 (2), it is a violation of this [aw for any person to alter
an ilem in any way in this Report, unless acting under the direction of a licensed professicnal engineer, If an item bearing the seal of
an engineer is altered, the altering engineer shall affix to the item his seal and the notation "altered by" followed by his signature and
the date of such alteration, and a specific description of the alteration.
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TABLE 6
UPDATE TO THE 1999 STORM WATER MANAGEMENT PLAN
WESTCHESTER COUNTY AIRPORT
COMPARISON OF PEAK DISCHARGE RATES (cfs)

1-Year Storm 2-Year Storm 10-Year Storm 100-Year Storm
. £ fl Future Future Future Future
Location of Confluence pre. | EXist. | Prop. | (2011) pre. | EXist | Prop. | (2011) pre. | EXist. | Prop. (2011) pre. | EXist. | Prop. (2011)
1987 (2010) | (2011) Cond 1987 (2010) | (2011) Cond 1987 (2010) | (2011) Cond 1987 (2010) | (2011) Cond
Cond Cond | w/Capital Cond | Cond | w/Capital Cond | Cond | wi/Capital Cond Cond | w/Capital
Projects Projects Projects Projects
CON 1 - Rye Lake 216.3 116.3 116.3 116.3 330.2 | 179.7 179.7 179.7 594.8 3723 | 3723 372.3 1062.2 763.9 763.9 763.9
CON 3 - On Blind Brook @ Basin A discharge 256.1 108.4 103.8 105.8 399.2 | 167.7 163.1 165.6 626.1 3442 | 28138 286.8 994.4 683.8 495.6 504.5
CON 3A - On Blind Brook @ Basin B discharge N/A 151.8 141.1 143.8 N/A 279.8 | 260.2 264.0 N/A 741.0 | 531.9 536.2 N/A 1286.7 | 1016.6 1026.0
L1 - West Branch of Blind Brook @ Lincoln Ave. 266.4 152.8 142.1 144.7 417.2 | 2814 | 261.8 265.6 672.7 7435 | 535.0 539.6 1095.5 | 12925 | 1023.2 1032.5
L2 - On Lincoln Avenue 470 feet east of L1 21.6 25.2 25.2 25.2 35.2 38.7 38.7 38.7 68.2 70.2 70.2 70.2 128.5 125.5 1255 1255
L3 - On Lincoln Avenue 1000 feet east of L1 5.1 3.4 3.4 3.9 8.3 5.4 5.4 6.0 16.0 10.3 10.3 11.1 30.3 19.3 19.3 20.1
CON 5 - Intersection of East Branch Blind Brook & Lincoln Avenue 41.8 66.5 66.5 67.3 69.6 106.2 106.2 107.1 138.0 194.5 194.5 195.7 264.6 378.8 378.8 380.4
CON 6 - Intersection of East and West Branches of Blind Brook 321.3 205.6 199.9 202.6 517.0 | 359.4 | 3415 346.1 853.7 950.5 | 724.6 722.7 1451.7 | 1595.1 | 1318.8 1330.7
TRC Engineers, Inc. December 2010

Project No. 44010




Westchester County Airport

Harrison, North Castle and Rye Brook, New York

Update to the 1999
Storm Water Management Plan

COMPARISON OF DETENTION BASIN FLOWS, ELEVATIONS AND STORAGE VOLUMES

TABLE 7
UPDATE TO THE 1999 STORM WATER MANAGEMENT PLAN
WESTCHESTER COUNTY AIRPORT

1-Year Storm

2-Year Storm

10-Year Storm

100-Year Storm

Future Future Future Future
Exist. Prop. (2011) Exist. Prop. (2011) Exist. Prop. (2011) Exist. Prop. (2011)
(2010) (2011) Cond (2010) (2011) Cond (2010) (2011) Cond (2010) (2011) Cond
Cond Cond w/Capital Cond Cond w/Capital Cond Cond w/Capital Cond Cond w/Capital
Projects Projects Projects Projects
Basin A Inflow (cfs) 187.6 187.6 187.6 261.0 261.0 261.0 341.8 341.8 341.6 372.6 372.6 372.6
Basin A Discharge (cfs) 18.7 14.2 14.2 26.0 28.0 28.0 161.2 102.1 105.1 326.4 246.0 250.2
Basin A Elevation (ft) 369.94 370.04 370.04 371.38 371.18 371.18 372.49 372.48 372.52 372.66 373.60 373.61
Basin A Storage (Ac-ft) 14.4 16.9 16.9 21.1 22.6 22.6 26.4 29.5 29.7 27.3 35.7 35.7
Basin B Inflow (cfs) 220.9 220.9 222.6 307.4 307.4 309.7 488.7 488.7 489.2 563.0 563.0 563.8
Basin B Discharge (cfs) 49.8 44.0 44.7 104.0 91.1 92.4 426.4 225.3 225.7 556.3 420.3 421.3
Basin B Elevation (ft) 362.26 362.15 362.17 363.08 362.91 362.93 363.92 364.47 364.48 364.04 365.79 365.79
Basin B Storage (Ac-ft) 17.9 18.3 18.4 21.6 22.3 22.4 25.5 31.1 31.2 26.1 39.1 39.1
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APPENDIX B
PRELIMINARY WETLANDS DELINEATION AND ASSESSMENT

DETENTION BASINS A AND B
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APPENDIX C
BUDGET COST ESTIMATES

IMPROVEMENTS TO DETENTION BASINS A AND B

TRC Engineers, Inc. December 2010
Project No. 44010



Westchester County Airport Update to the 1999
Harrison, North Castle and Rye Brook, New York Storm Water Management Plan

APPENDIX D
DRAINAGE AREA MAPS
AND

DETENTION BASIN CONCEPTUAL GRADING PLANS
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