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1.0 INTRODUCTION 

 

This report presents the conceptual stormwater management design and calculations for 

Chester Development project, a ± 68.43 Ac. multi-family residential project located east of 

New York State Route 17M, approximately one-half mile north of the intersection of Route 17M 

and New York State Route 94, in the Village of Chester, Orange County, New York (see 

Figure 1). This report provides preliminary analyses of the existing and proposed watersheds 

and discusses the management of the stormwater runoff and shows that adequate areas have 

been allocated to address water quality and quantity measures for the proposed development. 

Due to the conceptual nature of the project, a fully detailed design of the conveyance system or 

Stormwater Pollution Prevention Plan (SWPPP) that includes specific preventative measures for 

items such as litter control, and storage and disposal of construction materials and debris has 

not been prepared at this time. These documents will be provided for review and approval 

during the site plan approval process and conformance to state and local requirements for 

these items is expected.   

 

The stormwater analyses contained herein have been prepared in accordance with the 

following state standards: 

 New York Standards and Specifications for Erosion and Sediment Control, April 2005; 

and 

 New York State Department of Environmental Conservation (NYSDEC) Stormwater 

Management Design Manual, August 2003. 

 

2.0 DESIGN METHODOLOGY 

 

2.1 Stormwater Management Design 

 

Calculations for the site’s runoff were prepared using the SCS Method as contained in 

the USDA Soil Conservation Service Publication TR-55 “Urban Hydrology for Small 

Watersheds.” TR-55 outlines procedures for calculating peak rates of runoff resulting 

from precipitation events and procedures for developing runoff hydrographs. The TR-55 

procedure simulates a watershed using the drainage area, curve number (CN), and time 

of concentration (Tc) for each watershed. Where appropriate, large watersheds with 
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varying runoff characteristics (i.e., Tc’s CN’s) were further delineated in sub-watersheds 

that all drain to the same location (discharge point). 

 

The curve number is a land-sensitive coefficient that dictates the relationship between 

total rainfall depth and direct storm runoff. Based on the coverage of soil groups and 

land use in the area, an average CN was determined for each watershed for the existing 

and proposed conditions. 

 

Using the NRCS Soil Survey for Orange County, New York (see Figure 2), the soils 

within the watershed were divided into hydrologic soil groups (A, B, C and D). The SCS 

classification system evaluates the runoff potential of a soil according to its infiltration 

and transmission rates. “A” soils have the lowest runoff potential and “D” soils have 

the greatest runoff potential.  

 

The time of concentration is defined as the time for runoff to travel from the 

hydraulically most distant point of the watershed to a point of interest. Values of the 

time of concentration were determined for existing and proposed conditions based on 

land cover and slope of the flow path using methods described in TR-55. 

 

The design storm used for the TR-55 study is the 24-hour SCS Type Ill cumulative 

rainfall distribution. For this site, the 1-, 2-, 10-, and 100-year storm events were 

considered in accordance with the NYSDEC Stormwater Management Design Manual.  

Please refer to Appendix A and Appendix B for pre- & post-development summary 

stormwater runoff hydrographs, respectively. 

 

2.2 Water Quality & Quantity  

 

The water quality volume, denoted as WQv, is the volume of runoff dictated by NYSDEC 

methodology to capture and treat 90% of the average annual stormwater runoff volume 

to improve the quality of the runoff leaving the site. The WQv is directly related to the 

amount of impervious coverage created at a project site.  This volume is calculated 



Page 3 of 14 

  

using the following equation as prescribed by NYSDEC Stormwater Management 

Manual: 

    WQv = P Rv A 

            12  

 Where: 

  P = 90% rainfall event number (Figure 4.1 NYSDEC Manual) 

  Rv = 0.05 + 0.009(I), where I is percent impervious coverage 

  A = Site area in acres 

 

The WQv was calculated for each proposed sub-watershed that will contain parts of the 

proposed development. These calculations can be found within Appendix C.  To provide 

treatment of the computed water quality volume, methods in accordance with the most 

current NYSDEC Stormwater Management Design Manual have been evaluated and 

selected accordingly for this project site.  Analyses of 1-year storm and 2-year storm 

event was prepared for pond sizing purposes, and are included in the appendices of this 

report.  

 

As described in NYSDEC Stormwater Management Design Manual, stormwater 

quantity measures include overbank flood protection (Qp) and extreme flood control (Qf). 

Overbank flood control requires storage to attenuate the post-development 10-year, 

24-hour peak discharge rate to existing rate. The extreme flood control requires storage 

to attenuate the post-development 100-year, 24-hour peak discharge rate to existing 

rate.   

 

3.0  EXISTING CONDITIONS 

 

3.1 Existing Site Description 

 

The subject property consists of four tax parcels, one presently within Town of Chester 

and the remaining three in Village of Chester. The lot in the Town of Chester (to be 

annexed in to Village as part of the proposed action) has a Section-Block-Lot number of 

2-1-39 and is 60.6 acres. The three tax lots in the Village are 107-3-4, 108-1-1 and 120-1-
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1 totaling 7.7 acres. The site is bounded by New York State Highway Route 17M & 

Chester Mall (commercial uses) to the west, farmland to the north, another commercial 

facility to the southeast, and a mix residential and woodlands land to the northeast and 

south. The site also contains a ±3.67-Ac wetland area interior to the site (see Property 

Survey). The property is to be re-zoned RM (Residential Multi-Family) as part of the 

proposed action.  

 

The topography of the site generally runs from two highpoints (Elev. 600 & Elev. 597) in 

the northeast portion of the site down towards the onsite wetland (Elev. 484), and 

towards the northwest of the property along Route 17M (Elev. 452). Approximately 

50% of the site has slopes less than 10%, and about 20% of the site has slopes 

steeper than 15%. The majority of the steeper slopes are in the northwest section of 

the site.   

 

Based on a preliminary soils investigation, the site is covered by surficial layer topsoil 

approximately 8 inches thick that overlies stiff/dense predominantly granular soils. The 

soils consisted of varying proportions of silt, clay, sand, gravel and cobbles which is 

typical of glacially deposited soils. Bedrock was not encountered during the 

investigation, nor was a uniform water table although locally perched water was 

observed in several test pits. The preliminary information gathered indicates that there 

should not be any significant impediments to cutting, filling, grading, or providing soil 

erosion measures at the site. Further geotechnical studies should be performed once 

the site design drawings and details have been further advanced prior to final approval 

and/or construction.    

 

Under present-day condition stormwater discharges at four major locations (see 

Figure 3): 

1. existing culvert within Route 17M at the northwest corner of the site, 

2. existing basins to the west, and 

3. towards adjacent northeast properties, and 

4. towards adjacent properties at the northern corner of the site.   

 



Page 5 of 14 

  

3.2 Existing Drainage 

 

The SCS Method was used to determine existing runoff hydrographs for the 1-, 2-, 10- 

and 100-year, 24-hour storms. Overall watersheds, including associative off-site 

drainage where applicable, were analyzed to select downstream discharge locations.  

These analysis locations were chosen as a point in which comparison between the 

existing and proposed drainage can be reviewed for potential development impacts.   

 

Based on survey information, aerial photographs, site visits and supplemental 

topographic information taken from record mapping sources, the site was divided into 

four watershed areas; A, B, C and D. Watershed D is the northwesternmost corner  of 

the site. Because of the diminimous size of this watershed (0.42 acres) is entirely 

pervious in nature, and the proposed project will reduce the size of this watershed 

further by channeling stormwater towards the stormwater management structures, we 

believe the proposed development will have no negative impact on this watershed. 

Therefore, this report does not discuss or compare this watershed any further detail. 

Watersheds A, B and C were analyzed at their respective analysis points as shown in 

Figure 3. These analysis points consist of the following:  

 

 24”x18” pipe culverts located at western most property boundary for watershed 

A, 

 a series of two existing ponds along the Chester Mall property for watershed B, 

and  

 overland sheet flow discharge to adjacent property for watershed C.   

 

Watershed B is divided into two subwatersheds, B-1 and B-2. Subwatershed B-1 

consists of about ±65% of this watershed and drains via the onsite wetland. 

Subwatershed B-2 drains via overland flow towards the adjacent properties’ drainage 

system and eventually to analysis point B.   
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Based on survey information, aerial photographs, and site visits, the existing on-site 

cover conditions were considered to be mainly contoured row-crops in good condition 

with some areas of grass. Any off-site areas, included as part of a watershed were 

assessed based upon aerial photography and supplemental topographic information 

taken from record mapping sources.  

 

The existing watershed data and calculations are summarized below. Summary 

watershed data and hydrographs are provided in Appendix A. 

 

 

SUMMARY OF EXISTING PEAK DISCHARGES 

Analysis 
Point 

Area 
(Ac.) 

Peak Runoff (cfs) 

1 Year 2 Year 10 Year 100 Year 

A 21.99 23.96 33.08 65.40 106.87 

B 51.96 29.97 45.35 104.17 184.91 

C 12.01 11.99 17.10 35.71 60.10 

 

 

4.0  PROPOSED CONDITIONS 

 

 4.1 Proposed Development 

 

 The proposed development will consist of a total of approximately 458 residential units, 

including 100 senior apartments in two 3-story building and the other 358 units in 

townhomes scattered throughout the site (see Conceptual Site Plan). Along with the 

residential units, the development will include associative site improvements such as a 

clubhouse, internal roadways and parking areas, stormwater ponds, stormwater 

conveyance system, utilities to service the buildings (water, sanitary sewer, gas, 

electric, and telephone), lighting and landscaping.  Access to the site will be provided via 

a new access drive from Route 17M at the northwest corner of the site. An emergency 

access road is also proposed at the southeast corner of the site. The highest elevation 

of the site will be cut down to Elev. 595, and the lowest elevation will remain Elev. 452 

along Route 17M. The estimated cut-to-fill volume is 330,000 cubic yards based on the 

preliminary grading and drainage plan (Drawing 21.01) with a maximum cut depth of 

approximate 33 feet and a maximum fill depth of approximate 20 feet.  
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 4.2 Proposed Watershed Description 

 

The existing topography was maintained to the extent possible when grading the site to 

minimize site disturbance and effects on the existing drainage patterns and discharge 

locations. Similar to the existing watersheds, the site was separated into 4 main 

watersheds (A, B, C & D) for the post-development analysis. As previously mentioned, 

Watershed D is very small portion of the site and will not be adversely impacted by the 

proposed development. Analysis points A, B and C (one for each watershed) were 

selected to allow for an equal comparison of existing to proposed conditions (see 

Figure 4). Where applicable, off-site drainage was included in the proposed watershed 

calculations to account for flow passing through the project site.   

 

The post-development watersheds were broken up into subwatersheds, as necessary, 

to simulate the runoff generated by the uncontrolled runoff from offsite areas as well as 

the runoff from the site controlled by proposed stormwater management features.  In 

the post-development condition approximately 24.5 acres of new impervious coverage 

will be created.  Runoff associated with this new impervious coverage will be primarily 

collected and conveyed via drainage inlets and piping to stormwater management 

basins (Wet Ponds - NYSDEC Classification P-2) for water quality and water quantity 

treatment. 

 

The cumulative curve numbers and times of concentrations for the proposed 

development were determined based upon the proposed ground cover and the grading 

of the site (see Figure 4). Furthermore, to accurately depict the timing of the overall 

watersheds, a “reach-route” extending from the confluence of each subwatershed to 

the downstream analysis point of the overall watershed was used to translate the 

hydrographs from the end of the time of concentration path to common analysis points.   

 

 4.3 Proposed Stormwater Management 

 

The SCS method was used to determine proposed peak discharges for the 1-, 2-, 10- 

and 100-year storms. The following table summarizes the proposed peak runoff rates, 

and peak discharges to and from each of the proposed stormwater management basins. 
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The location of the proposed basins and discharge points are shown on the Proposed 

Watershed Map (see Figure 4) and the Grading and Drainage Plan (Drawing 21.01).    

 

SUMMARY OF INFLOW & OUTFLOW PEAK DISCHARGE OF PROPOSED BASINS 

Proposed 
Basins  

Watershed 
Area 

Area 
(Ac.) 

Peak Runoff (cfs) 

1 Year 2 Year 10 Year 
 

100 Year 
 

Inflow Outflow Inflow Outflow Inflow Outflow Inflow Outflow 

A A-1 23.53  34.25 1.57  46.38  3.23   88.37 24.60  141.43  65.94  

B B-1 21.34  30.34 0.47   39.65 1.15   71.04 16.25   110.02 67.54  

C C 10.42  14.89 2.683  19.97 10.09   37.43 34.96   59.36 57.57  

 

SUMMARY OF PROPOSED RUNOFF 

  
Analysis 

Point 

  
Area 
(Ac.) 

Peak Runoff (cfs) 

1 Year 2 Year 10 Year 100 Year 

A 32.37 10.12 14.32 36.07 103.84 

B 43.8 12.56 19.33 46.03 179.74 

C 10.42 2.83 10.20 35.00 57.57 

 

Under standard NYSDEC criteria for attenuating the increase in discharge associated 

with new development, a stormwater basin (Wet Ponds - NYSDEC Classification P-2) 

was conceptually designed in each watershed where impervious areas are proposed 

(watershed A-1, B-1 and C).  Channel protection has been provided within each basin by 

providing a low-flow orifice to detain runoff from the 1-year storm event for a minimum 

of 24 hours.   

 

Discharge from proposed Basin A will be piped to the existing culvert at 17M, and 

discharge from proposed Basins B & C will be conveyed via onsite overland flow to 

downstream waters/areas.  To accurately depict the timing of the flows from the overall 

watersheds, a “reach-route” extending from the confluence of each subwatershed to 

the downstream analysis point of the overall was used to translate the hydrographs 

from the end of the time of concentration path to the discharge point.  The on-site 

detention basins have been conceptually designed to provide for water quality 

treatment as outlined in the NYSDEC Stormwater Management Design Manual for Wet 

Ponds (NYSDEC Classification P-2).  A typical cross section of the proposed detention 
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ponds can be found in figure section of this report (see Figure 5). Summary hydrographs 

of the proposed analysis is also provided in Appendix B.  

 

 4.4 Proposed Water Quality & Quantity 

 

The NYSDEC Stormwater Management Design Manual requires that water quality 

treatment of 90% of the average annual stormwater runoff volume be provided.  This 

water quality volume (WQv) is directly associated to the quantity of impervious area 

within a project site.   

 

Runoff from Subwatersheds A-1 and B-1 and Watershed C will be routed to proposed 

detention ponds as these watersheds contain nearly all of the new impervious areas. 

Treatment of the required water quality volumes will be provided in wet ponds with 

4-foot deep pretreatment forebays. Detail water quality calculations are provided within 

Appendix C.  

 

To provide stormwater quantity measures in accordance with NYSDEC, the proposed 

basins have also been conceptually designed to attenuate the 10-year and 100-year 

storm events to keep the discharge rate equal or less than existing peak at each of the 

analysis points.  

 

4.5 Stormwater Conveyance 

 

A traditional curb gutter, inlet catch basin and underground pipe system is envisioned to 

collect & convey stormwater safely from the project site. The conveyance system will 

be designed during later stages of the permitting process after the site plan has been 

designed in further detail. In accordance with Best Management Practices, local and 

state stormwater management regulations, the stormwater conveyance pipes will be 

sized to convey stormwater runoff from the site for the 10-year storm using the rational 

method.  
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At the proposed roadway crossing of the wetland, three open-bottom culvers are 

proposed. The culverts will not only convey stormwater from the wetlands on the north 

side of the crossing to the south side of the crossing, but will also allow for flora and 

habitat crossings. The size, location and orientation of these culverts will be determined 

as part of the ACOE permitting process that is required for the roadway wetland 

crossing.  

 

 4.6 Erosion and Sediment Control Measures 

 

Temporary and permanent soil erosion and sediment control measures have been 

conceptually designed and located to minimize the amount of sediment carried by 

stormwater runoff and discharge to adjacent surface waters or to on-site drainage 

structures. The preliminary soil erosion and sediment control design was completed in 

accordance with the “New York State Standards and Specifications for Erosion and 

Sediment Control,” August 2005. The following summarizes the planned erosion and 

sediment control practices for the project. 

 

Silt Fence 

A 30-inch high silt fence shall be placed along the down gradient edge of the site in 

conjunction with securely anchored hay bales placed in front of the fencing, as shown 

on the plans. The purpose of the silt fencing is to reduce the runoff velocity and 

encourage deposition of any sediment before it leaves the site. The filter cloth shall be 

embedded securely in the ground as per the standard detail. Silt fencing shall be 

inspected regularly for fabric integrity, embedded depth and sediment accumulation. A 

silt fence shall also encircle temporary stockpile areas if one is not in placed surrounding 

the work area. 

 

Sediment Basins 

Sediment basins minimize the amount of sediment carried by storm water runoff and 

discharge to nearby surface waters. Six temporary sediment basins have been 

conceptually designed to intercept sediment laden runoff and to trap and retain the 

sediment in runoff in order to reduce the total suspended solids leaving the project site. 
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After adequate settling time, through a basin dewatering device consisting of filter-fabric 

wrapped perforated piping, flow will be slowly discharged out of the sediment basins 

through a temporary outlet structure. 

 

Inlet Protection 

All new catch basins and area drains within the limit of disturbance or in the vicinity of 

construction activities shall have fabric inlet protection installed to prevent sediment-

laden runoff from entering the storm drain system. The fabric will be securely fastened 

on a frame and staked and embedded into the ground. The filter fabric inlet protection 

shall be inspected regularly for fabric integrity, embedded depth and sediment 

accumulation.  

 

Vegetative Measures 

Any disturbed area where the earthwork is completed and not subject to construction 

traffic, should not be left exposed more than 14 days and shall immediately receive a 

temporary seeding in accordance with the “New York State Standards and 

Specifications for Erosion and Sediment Control”, August 2005. Disturbed areas that are 

within wetlands or area adjacent to the wetland areas should use the seeding mix 

specified for wetland areas. Mulch may be used if the season prevents the 

establishment of a temporary cover. Permanent stabilization shall be performed as soon 

as possible after completion of grading. 

 

Construction Entrance 

A stabilized pad of aggregate underlain with filter fabric will be located at the site 

entrance to reduce or eliminate the tracking of sediment onto public streets. The pad 

thickness shall be constantly maintained to the specified dimensions by adding rock.  At 

the end of each construction day, all sediment deposited on public streets will be 

removed and returned to the site.  

 

Temporary Stockpile 

The maximum slope for the temporary stockpile shall be three horizontal to one vertical. 

The stockpile shall be within the work area, encircled with a silt fence to prevent the 
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spread of sediment from the stockpile to the rest of the site outside of the work area. 

To the extent practicable, stockpiles shall be located at least 50 feet from the site 

property line boundaries. Any temporary stockpile inactive for more than 14 days shall 

be stabilized or covered. 

 

Dust Control 

Generation of dust shall be minimized by limiting the extent of exposed soils and re-

establishing vegetative cover in these areas as soon as possible. Additional temporary 

methods to minimize dust may include wetting, mulching, spray adhesives, stone 

covering, and wind barriers. The Contractor shall maintain all stockpiles; haul roads, 

access roads, and equipment storage areas as necessary to keep the work area free 

from visible dust which would cause a hazard or nuisance, at all times including after 

working hours, on weekends and holidays. 

 

Details associated with the implementation of the proposed stormwater facilities and 

erosion control measures during construction are conceptually shown on the design 

plans (see drawing 23.01 & 23.02).  This also includes a construction sequence to guide 

the contractor in the installation of the erosion control measures as well as the site plan 

features. Due to the size of the project and the significant amount of cut-to-fill that will 

be required for the project, we anticipate a waiver from the 5-acre maximum 

disturbance limit will be sought from NYSDEC simultaneously within the filing of the 

SPDES application.  

 

 4.7 Stormwater Management Facility Maintenance 

 

 Stormwater management facilities for the project site have been conceptually designed 

for long-term water quality and water quantity performance.  Below is a description of 

the methods to be implemented by the project sponsor during and after construction. 

Sample checklists have been provided as part of Appendix D: 

 

 Stormwater collection and conveyance systems (i.e., catchbasins and pipes) will be 

inspected at least once annually and cleaned as necessary to maintain a free-flowing 



Page 13 of 14 

  

conveyance to downstream treatment ponds.  This includes a visual inspection and 

the clearing of any blockages within proposed swales and subsurface drainage pipe 

to respective networks.   

 

 Stormwater Wet Ponds will be visually inspected after every major storm event and 

at least semi-annually for the following items: 

 Clogging of orifice or overflow weirs; 

 Erosion of pond embankments and inlet/outlet pipes; 

 Substantial vegetative growth that may inhibit the pond volume or 

outflow; 

 Accumulation of sediment within the basin bottom and/or around the 

proposed outlet structure; and 

 Other miscellaneous items identified on the checklist in Appendix D. 

 

5.0 CONCLUSION 

 

The proposed management systems have been conceptually designed to attenuate 

peak discharges from the site to be equal to or below the existing peak discharge 

routes for the 1-, 2-, 10-, and 100-year storms in accordance with NYSDEC quality 

control requirements.  Water quality measures have been provided in accordance with 

NYSDEC Stormwater Management Design Manual for the water quality volume (WQv) 

of runoff.  Channel protection has been provided within each basin by providing a low-

flow orifice to detain runoff from the 1-year storm event for a minimum of 24 hours.  

The proposed conveyance system will include traditional curb gutters, inlet catch basins 

and an underground pipe system to collect and convey stormwater runoff to the 

appropriate above-ground detention ponds.  

 

Temporary and permanent soil erosion and sediment control measures have been 

conceptually designed and located to minimize the amount of sediment carried by 

stormwater runoff and discharging to adjacent surface waters or to on-site drainage 

structures. The preliminary soil erosion and sediment control design was completed in 
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accordance with the “New York State Standards and Specifications for Erosion and 

Sediment Control”, August 2005.  
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