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TECHNICAL SERVICES: The County has retained the services of the following professional 
consultants to conduct the study outlined herein, as follows: 
 

Consultant: HydroQual Environmental Engineers & Scientists, P.C.  

Subconsultants:  

(a) Biohabitats, Inc. (Water Quality Assessment and Restoration); 

(b) Dewberry-Goodkind, Inc. (Hydrologic and Hydraulic Modeling 
Support); and 

(c) Greater Hudson Valley Engineering & Land Surveying, P.C. (Survey). 

 

SUMMARY OF STUDY: 
 

(1) The creation of a computer model that will: 
• Provide a user-friendly screening and evaluation tool for stormwater 

management practices related generally to water quality and water quantity in the 
six Long Island Sound (LIS) subwatershed regions which are located within 
Westchester County.  

• Specifically address nitrogen as a pollutant of concern in calculating loads and 
removal quantities as part of the model’s function as a screening and evaluation 
tool for stormwater management practices within the six LIS subwatershed 
regions which are located within Westchester County.  

• Utilize appropriate variables. All assumptions and variables involved in the 
development of the model, with applicable sources, will be reviewed. Where 
practical, sources will utilize research and data that most accurately reflects 
Westchester County conditions. This includes region-specific climate, soil 
characteristics, land development patterns and conditions, runoff rates, and 
construction and maintenance costs.  

• Meet accuracy standards and requirements necessary to substantiate the model 
output results as a primary source used to inform a variety of policy, land use and 
capital decisions at both the County and local levels.  

(2) An assessment of the 48.3 square mile Bronx River watershed in Westchester County, 
particularly focusing on nitrogen loading rates and volumes in the watershed and their 
contribution to the loads to LIS along with an analysis of potential sources and removal 
rates for a variety of stormwater management practices currently employed or appropriate 
for the watershed.  A report will be generated, with appropriate supporting maps and 
data, quantifying the results of the analysis and documenting a stormwater management 
practices strategy for nitrogen removal from nonpoint sources.  
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(3) Replication of the model within other subwatershed study areas of the LIS watershed 

located within Westchester County, including a data gap analysis and a discussion of the 
accuracy of model results with respect to the amount and accuracy of available data.  

 
 
 
SCOPE OF WORK: 
 
HydroQual will develop, for the LIS subwatersheds located within Westchester County, in 
addition to the Bronx River watershed, a fully integrated hydrologic and hydraulic (H&H) 
model(s) and simplified water quality model that is user-friendly and is developed using the 
extensive data and model inputs compiled from previous studies and recent monitoring efforts.  
The modeling framework will include GeoHMS and GeoRAS, or similar, for the H&H analyses, 
respectively.  The approach for these subwatersheds will utilize and build upon the modeling 
framework proposed for the Bronx River watershed.   
 
HydroQual’s deliverables will provide the County with a multi-disciplined approach to the 
analysis of water quality and water quantity issues within a watershed and the development of 
successful water quality and flood mitigation strategies for the six LIS subwatershed regions 
which are located within Westchester County.  Solutions will be identified and developed that 
maximize nutrient reduction, with special attention given to the reduction of appropriate forms of 
nitrogen, habitat creation, erosion control, and natural resources restoration.  The integrated 
modeling tool will be used to show the existing conditions and improvements resulting from 
stormwater management practices as identified in the New York State Department of 
Environmental Conservation’s Stormwater Management Design Manual and any other acceptable 
stormwater best management practices.  Evaluations will focus on pathogens and nutrients, 
including total nitrogen, which are the primary water quality parameters needed to support the 
County’s current and any future TMDL-related reporting to the New York State Department of 
Environmental Conservation (NYSDEC). 
 
In the LIS subwatersheds located within Westchester County, the County had begun the nonpoint 
source pollution control program in the early 1990s and focused its efforts on inter-municipal 
watershed management and planning, which in turn led to natural resources restoration and 
stormwater management projects and public outreach and education activities.  The 
intermunicipal planning guided the activities of 19 cities, town and villages, utilizing 
intermunicipal Watershed Advisory Committees (WACs) to oversee the development and 
implementation of the watershed plans to be created for each of the subwatershed study areas. 
WACs 3, 4, 5 and 6 constitute the Lower LIS drainage area which is roughly 60% of the 70,000 
acres of the drainage area in the six subwatershed study areas.  The Upper LIS drainage area 
includes WACs 1 and 2.  Three of the WACs (3, 4 & 5) have completed watershed management 
plans, which include detailed inventories of existing stormwater management practices, land use 
and polluted stormwater hotspots, along with identification of potential retrofit and other control 
opportunities.  A seventh intermunicipal watershed committee, called the Bronx River Watershed 
Coalition, also developed a watershed management plan focused on nonpoint source pollution 
control.  As part of this program, the recent BMP installations from interviews with stakeholders 
involving the County and municipalities will be identified. 
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Therefore, HydroQual will, based on analyses, data and information to be compiled by 
HydroQual, develop a user-friendly modeling tool for these six LIS subwatershed study areas 
located in Westchester County as either a single modeling tool or six separate tools.  Specifically, 
a user friendly tool and subsequent support for the Upper LIS subwatershed study areas (WACs 1 
and 2) and the Lower LIS subwatershed study areas (WACs 3, 4, 5 and 6) will be developed, as 
those areas are further described in the maps and charts which follow this narrative and which are 
included in this Schedule “A”.   
 
The tool(s) will be fully capable of assisting the County with evaluating the H&H conditions of 
these study areas and will be based on the modeling tool to be developed by HydroQual for the 
Bronx River watershed. The modeling tool will assist the County in determining the best 
locations for water quality improvement practices (these also could have value for flood 
mitigation) throughout the LIS watershed areas located within Westchester County, including 
practices associated with land use development and natural resources restoration and stream bank 
stabilization projects that would improve water quality, and the types of these practices that could 
be used. It will also assist the County with determining the best locations for flood mitigation 
practices in the Westchester County portions of the watershed, as well as the types of practices 
that could be used with the best cost-benefit ratio. It also shall assist the County with anticipating 
potential impacts from various flooding events in the Westchester County portion of the 
watershed and impacts caused or exasperated by land use activities and actions now and under 
future conditions. 
 
Although this modeling tool will be developed based on analyses, data and information for these 
subwatershed study areas, it will be capable of being relatively easily reconfigured for uses as 
described above concerning other watersheds located within Westchester County upon input of 
specific data and information specific to those watersheds. 
 
WAC 1, 2 and 6 study areas will require detailed watershed characterization, inventory of 
existing stormwater management practices and potential retrofitting sites for either water quality 
protection or flood control.  Utilizing the County’s guidance on the performance of existing 
stormwater management practices, conceptual plans will be developed for new practices in the six 
WAC study areas located within Westchester County.   
 
Previously compiled data for watershed characterization and H&H information and water quality 
models will be utilized. Literature values and paired-watershed approaches will be used to 
calibrate and verify models for tributary watersheds with limited or no data.   
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SCHEDULE: 

The study services to be provided by HydroQual, as outlined herein, will be part of a broader 
agreement between Westchester  County and HydroQual for engineering and design services 
relating to flood mitigation in the Bronx River Watershed and for the Crestwood Lake 
Restoration project.  The objective of the overall project-based services to be provided by 
HydroQual is to develop flood mitigation strategies that will enhance water quality benefits, 
resulting in solutions that will be identified and developed to maximize nutrient reduction, with 
special attention given to the reduction of appropriate forms of nitrogen, habitat creation, erosion 
control, and natural resources restoration.  

These services to be provided by HydroQual will commence in the second quarter of 2009, with 
the services related to the Bronx River Watershed flood mitigation and Crestwood Lake 
Restoration projects being completed by the second quarter of 2010. Thereafter, HydroQual will 
commence the services relating to the development of a fully integrated H&H model(s) for the 
LIS subwatersheds within Westchester County beginning in the third quarter of 2010, and shall 
proceed with developing the studies for the Lower Watershed first, followed by the studies for the 
Upper Watershed area.    
 
Westchester County will submit a report to NYSDEC in connection with the non-point source 
study for all LIS subwatersheds located within Westchester County on or before June 1, 2013. 
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  Map of Westchester County Watersheds 
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Upper and Lower LIS Watersheds in Westchester County 
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 Listing of the Upper and Lower LIS Watershed Study Areas and Associated 
Municipalities (This List Does Not Include the Bronx River Watershed Study Area) 

 
 
  

 
 
 

 

Subwatershed Study Areas Municipalities 

WAC 1: Silvermine, Mill and Mianus Rivers Bedford, Lewisboro, North Castle, Pound Ridge 

WAC 2: Byram River Bedford, New Castle, North Castle, Port Chester 

WAC 3: Blind and Beaver Swamp Brooks; 
Milton and Port Chester Harbors 

Harrison, Mamaroneck Village, Port Chester, Rye 
Brook, Rye City 

WAC 4: Mamaroneck and Sheldrake Rivers; 
Mamaroneck Harbor 

Harrison, Mamaroneck Town & Village, New 
Rochelle, Scarsdale, White Plains 

WAC 5: Pine and Stephenson Brooks; 
Larchmont Harbor 

Larchmont, Mamaroneck Town & Village, New 
Rochelle, Pelham, Pelham Manor  

WAC 6: Hutchinson River Eastchester, Mt. Vernon, New Rochelle, Pelham, 
Pelham Manor, Scarsdale 
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