
Appendix B: Photographs   
Nussbaum Property. Route 17 M (Chester Road) Town and Village of Chester. Orange County, New York.    
 
 

nussbaum  CITY/SCAPE: Cultural Resource Consultants 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 19: Large piles of asphalt and concrete were also identified in the area adjacent to property line. View south.  
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APPENDIX C 

 

SOIL DESCRIPTIONS AND MAP 
(FIGURE 2) 
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1.0 INTRODUCTION 

 

This report presents a summary of the existing water supply system, proposed water usage 

and proposed infrastructure required for the proposed BT Holdings Chester Development 

project, a multi-family residential project in the Village of Chester, Orange County, N.Y. The 

Chester Development project site is several parcels totaling ±68.4 acres east of state 

Route17M, approximately one-half mile north of the intersection of Route 17M and state Route 

94 (see Figure 1). Chester Mall is immediately south of the project site, Route 17M and a farm 

are to the west, residential properties and the Nexans industrial facility are to the north and 

Oakland Avenue and residential properties are to the east. Although the majority of the site, a 

60.6-acre parcel, is presently located within the Town of Chester, the project proposes to annex 

this lot into the Village of Chester, which owns and operates a public water-supply system.  

 

 

2.0 PUBLIC WATER-SUPPLY SYSTEM 

 

2.1 Existing Water Supply and Capacity 

A public water system is operated by the Village of Chester Water Department. Water is 

supplied by gravity from Walton Lake and several wells in the Black Meadow well-field. The 

water taken from the lake is limited to a maximum of 800,000 gallons per day (gpd); however, 

there are restrictions on water taking as the water level in the lake decreases. The village’s 

system is permitted for a total maximum daily water-taking from wells and the lake of 

1.1 million gallons per day (mgd). According to Mr. Tom Becker, Superintendent of the Water 

Department, the current demand on the system based on an average usage during dry years is 

approximately 528,000 gpd. According to the reported current demand on the system, there is 

approximately 572,000 gpd in available excess capacity in the village’s system. 

 

2.2 Existing Water System 

The village owns, operates and maintains an extensive water main distribution network 

throughout the village, including a 4-inch main in Route 17M and an 8-inch main in Oakland 

Terrace. According to Mr. Becker, the public water system presently includes three storage 

tanks: the Nancy Lane Tank (a 40-foot tall one-million gallon tank based at elevation 596±), the 

Whispering Hills Tank (a 64-foot tall 660,000 gallon tank based at elevation 550±), and the 

Princeton Street Tank (a 70-foot tall 399,000 gallon tank based at elevation 550±). The 

Princeton Street tank is on the Nexans parcel immediately north of the project site (see 

Figure 2). The gross storage capacity of the three storage tanks is approximately 2 million 

gallons.  
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Hydrant-testing records provided by the village water department indicate that the hydrants at 

Chester Mall, which are fed from a 10-inch main in Route 17M, have a static pressure of 

78 pounds per square inch (psi), and a residual pressure of 66 psi flowing at 1,100 gallons per 

minute (gpm). No hydrant testing data was available for the main in Oakland Terrace; however, 

the hydrants on the 8-inch main in Hambletonian Avenue, which is connected to the 8-inch 

main in Oakland Terrance, were reportedly tested and found to have a static pressure of 80 psi 

and a residual pressure of 55 psi flowing at 950 gpm. 

 

2.3 Pending or Approved Projects 

According to available records, the following projects are pending or approved and may seek 

water service from the Village. For the purposes of this analysis, the estimated water usage is 

assumed to be the same as the wastewater generation rates from NYSDEC: 

 

           Estimated 

  Project Name    Project Description  Water Usage   

  The Castle Entertainment Complex 10,000sf expansion  10,000sf x 0.10gpd/sf 

  (Town of Chester)        = 1,000gpd 

  Frozen Ropes Sports Center  20,200 sf building  20,200sf x 0.10gpd/sf 

  (Town of Chester)       = 2,020gpd 

  Lowe’s Home Improvement Store 150,000 sf building  2,500gpd* 

  (Village of Chester)        

  C&S Wholesale Foods  356,022  sf warehouse 54,000 gpd** 

  (Village of Chester)   expansion    

  Meadow Hill Development  142 residential units  20,000gpd** 

  (Village of Chester) 

  Korean Church   Unknown   350gpd*** 

  Joe Dipolis    Unknown   350gpd*** 

  Joe Mooze    Unknown   350gpd*** 

         Total:  80,570 gpd 

 * Although the Lowe’s is currently open and operating, it was still under construction when the current 

demand of the system was provided by Tom Becker, Village Water Superintendent  

 **  As reported by Tom Becker, Village Water Superintendent  

 ***  According to Tom Becker, Village Water Superintendent, these landowners are eligible to receive up 

to 30,000 gallons of water per quarter 
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2.4 Vacant Parcel Analysis 

At the request of Superintendent Becker, an analysis of vacant parcels located within the 

Village that would be entitled to water usage has been prepared.  It is unlikely that each and 

every parcel would be developed anytime soon, if ever. However, in order to be conservative, 

an assessment of potential water usage has been prepared (see Appendix A) which indicates 

that approximately 116,750 gpd could be reserved for the future use of vacant lands. 

 

3.0 PROJECT WATER DEMAND AND INFRASTRUCTURE 

 

3.1 Project Domestic Water Demand 

The domestic water demand of the project is estimated to be approximately 10% higher than 

the estimated wastewater generation rate of the project. The 10% margin allows for incidental 

and ancillary uses of water associated with the project that do not end up in the wastewater 

stream, such as outdoor water use, routine testing, flushing and maintenance, and leakage. The 

estimated wastewater generation of the project is based on New York State Department of 

Environmental Conservation (NYSDEC) standards. The following table outlines the average daily 

domestic water demand for the project.  

 

Type of Facility 

Number 

of Units 

NYSDEC Estimated 

Wastewater 

Generation Rate 

Estimated Water 

Demand Rate 

Water 

Demand 

(gpd) 

1-bedroom dwelling unit 75 150 gpd per unit 165 gpd per unit 12,375 

2-bedroom dwelling unit 153 300 gpd per unit 330 gpd per unit 50,490 

3-bedroom dwelling unit 208 400 gpd per unit 440 gpd per unit 91,520 

Clubhouse (sf) 6,000 0.1 gpd per sf 0.11 gpd per sf 660 

Pool (swimmers) 150 10 gpd per swimmer 11 gpd per swimmer 1,650 

Subtotal: 156,695 

20% savings for use of water conservation devices (31,339) 

Total: 125,356 gpd 

 

The ±125,356 gpd average daily domestic water demand does not include water for irrigation 

purposes. The landscaping plan has been developed and drought-tolerant plant materials were 

chosen so that the lawn and landscape areas will be sustained via natural rainfall events only – 

public water sources will not be required for irrigation on this project.  

 

 

 

 

 

 

 



Page 4 of 5 
 

3.2 Water System Capacity and Other Projects 

The results of the above analyses indicate that the total demand on the Village's water system 

is as follows: 

 

   Current Usage (dry years) 528,000 gpd 

   Pending or Approved Projects 80,570 gpd 

   Vacant Parcel Potential Usage 116,750 gpd 

   BT Holdings Project Usage 125,356 gpd    

 Total 850,676 gpd 

 

Ultimately, even including potential development of pending projects and all vacant land 

parcels, which represents absolutely full build-out of the Village, and utilizing a peak (dry) year's 

water usage as a base, less than 80% of the existing water supply is utilized, leaving more than 

a 20% margin of unutilized and unallocated water supply as a Village reserve. 

 

In terms of fire protection flows, the addition of the proposed project’s domestic demand 

(125,356 gpd) translates to approximately 87 gallons per minute (gpm). Given that the reported 

flow tests in the vicinity of the project site and in the higher areas of the village north and east 

of the site were all approximately 1,000 gpm, the resulting hydrant flows after the BT Holdings 

project could be roughly estimated to be approximately 915 gpm at the same locations, which 

is still a high flowrate for fire protection purposes. In summary, the project is not expected to 

have a significant effect on the capacity or efficiency of the existing village water distribution 

system.       

       

3.3 Proposed Water System Infrastructure 

The proposed project will require improvements to the village water system to provide 

adequate water supply to the site. The existing 4-inch main in Route 17M along the site 

frontage will be replaced with a new 10-inch main extended from the existing 10-inch main in 

Route 17M just south of the site that serves the Chester Mall. The replacement of the 4-inch 

main with the 10-inch main will require the village water department and Orange County Health 

Department review and approvals and would occur in the Route 17M right-of-way.  

 

In addition to the new water main in Route 17M, a new public water main trunk line with 

hydrants every 400 feet will be constructed through the project site connecting the new 

10-inch main Route 17M to the existing 8-inch main in Oakland Terrace. This new trunk line will 

allow for and provide redundant water supplies to the site for fire protection, domestic and 

irrigation purposes, in addition to providing a cross-connection of two branches of the village 

system. This trunk line will likely be a public main and will therefore require an easement 

dedicated to the village across the project site. As a public main, its design and installation will 

have to be reviewed and approved by the village water department and the Orange County 

Health Department.       
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In addition to the trunk line, a new water distribution network consisting of pipes, valves, 

hydrants, tees, elbows and other components will be provided on the site for fire protection, 

domestic, and irrigation needs of the new buildings and project components. With the 

exception of the aforementioned trunk main, the water- distribution system will be a privately 

owned, operated, and maintained system that will be designed and submitted for review to the 

village and county during the design phase of the project. The system will be designed in 

accordance with village, county, state, and National Fire Protection Association (NFPA) 

standards.  

 

A private water-storage tank is not anticipated to be required for the project; however, a 

booster station will very likely be required to maintain adequate pressure in the system at the 

higher elevations of the site during fire-flow events. The booster station is typically housed 

within and below a small building structure, approximately 15 feet by 20 feet or smaller and 

15 feet high or less, which is designed to look like a small garage on the site. More recent flow 

test data and hydraulic modeling of a conceptual water distribution network would be required 

to complete the booster station assessment.  If such a booster station is required, it would be 

privately owned, operated and maintained by the homeowners’ association or their designated 

agent.   

 

The cost of the design, permitting and installation of all of the above on-site water supply 

system components, including the Route 17M water-main improvements, will be borne by the 

developer of the project. 

 

 \\langan.com\data\ep\data5\9123501\engineering data\site\utilities\feis water report - jan 2011\water report final (1-20-11).doc 
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Vacant Parcel Water Analysis

The Village of Chester public water supply system is operated by the Village’s Water Department.
The water sources include a surface water supply at Walton Lake in Monroe and a second
groundwater source at the Black Meadow well-field. The Village’s total permitted maximum daily
water-taking from these two sources is 1.1 million gallons per day (mgd). As reported in the DEIS,
the average demand on this water supply system, according to the Water Commissioner, Mr.
Thomas Becker, is approximately 0.45 mgd. Thus, available excess capacity of approximately
0.65 mgd would be available in the Village water supply system. 

The DEIS also considered those projects pending before the Village of Chester which would
utilize a portion of the available water capacity and estimated that those pending projects would
require an additional 80,570 gallons per day (gpd).

The proposed plan contemplated in the DEIS included 458 units and was projected to require
137,676 gpd of domestic water usage. The revised Public Road Scenic Alternative plan consists
of 436 total units and is projected to require 125,356 gpd of domestic water usage.

Furthermore, since the DEIS was prepared, a reanalysis of the project's irrigation needs indicates
that these needs can be met in a sustainable way through utilization of water from the stormwater
detention basins. Thus the total water usage requirement for the BT Holdings project at 436 units
is a maximum of 125,356 gpd.

Also, since the DEIS was prepared, Tom Becker evaluated the water utilization during dry years,
as opposed to average years, and determined that 528,000 gpd, or 0.53 mgd, was a more
conservative estimate of peak water usage. 

At the request of Superintendent Becker, an analysis of vacant parcels located within the Village
that would be entitled to water usage has been prepared. The list of vacant parcels, as identified by
the Village, has been mapped as shown on Figure 1. A spreadsheet has been prepared which
shows the tax ID number, acreage, zoning and development potential of the vacant parcels. A
generic development assumption of 65% development potential, unless further restricted by the
zoning, was utilized. This assumption is based upon field experience to provide an order of
magnitude for development and represents an estimate of maximum development potential.
Additional development assumptions are listed on the spreadsheet. 

It is unlikely that each and every parcel would be developed anytime soon, if ever. Some of these
lands are significantly encumbered by wetlands and muck lands while others are not ideally
located for development. However, in order to be conservative, an assessment of potential water
usage has been prepared which indicates that approximately 116,750 gpd could be reserved for
the future use of vacant lands. 

As a result of these analyses, the total demand on the Village's water system is as follows:

528,000 gpd - Current usage (dry years)
  80,570 gpd - Pending projects
116,750 gpd - Vacant parcel potential usage
125,356 gpd - BT Holdings project usage

      850,676 gpd - TOTAL
Ultimately, even including potential development of pending projects and all vacant land parcels,
which represents absolutely full build-out of the Village, and utilizing a peak (dry) year's water
usage as a base, less than 80% of the existing water supply is utilized, leaving more than a 20%
margin of unutilized and unallocated water supply as a Village reserve.
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APPENDIX J

Revised Wastewater Report
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1.0 INTRODUCTION 
 

This report presents a summary of the existing municipal wastewater system, proposed 

wastewater generation rates and proposed wastewater infrastructure required for the proposed 

BT Holdings Chester Development project, a multi-family residential project in the Village of 

Chester, Orange County, N.Y. The Chester Development project site consists of several parcels 

totaling ±68.4 acres east of state Route 17M, approximately one-half mile north of the 

intersection of Route 17M and state Route 94 (see Figure 1). The Chester Mall is immediately 

south of the project site, Route 17M and a farm are to the west, residential properties and the 

Nexans industrial facility are to the north and Oakland Avenue and residential properties are to 

the east. Although the majority of the site, a 60.6-acre parcel, is presently located within the 

Town of Chester, the project proposes to annex this lot into the Village of Chester. 

 

2.0 MUNICIPAL WASTEWATER COLLECTION SYSTEM 

 

2.1 Existing Wastewater System and Capacity 

The Harriman Sewage Treatment Plant is an Orange County facility that handles wastewater for 

a number of municipalities located within the county.  The plant receives wastewater flow from 

the “Moodna Group” which consists of seven municipalities or parts thereof: The villages of 

Chester, Woodbury and South Blooming Grove and the towns of Chester, Monroe, Blooming 

Grove and Woodbury.  The Moodna Basin Joint Operation and Maintenance Commission 

(“Moodna Basin Commission”) operates as an intra-municipal agency that manages the public 

wastewater treatment for three of the Moodna Group municipalities or parts thereof: the 

Village of Chester, the Town of Chester and Town of Monroe.  The commission operates and 

maintains a network of pipes and pump stations (owned by the municipalities in which they lie) 

within the service area of the Moodna Basin Commission.  All of the wastewater within that 

service area is collected and eventually transported to the Harriman Sewage Treatment Plant 

for treatment before being discharged to the Ramapo River. 

 

The project site lies entirely within the service area of the Moodna Basin Commission.  The 

entire Village of Chester, where three of the project parcels are currently located, is within that 

service area.  The site parcel presently located within the Town of Chester is within the Town’s 

Consolidated Sewer District No. 1, which also lies entirely within that service area.  All of the 

parcels have been assessed appropriate sewer fees for the duration of their existence within 

the service area.  

 

In 2006, the Harriman Sewage Treatment Plant expanded its treatment capacity from 

approximately 4 million gallons per day (mgd) to 6 mgd.  The Harriman Sewage Treatment Plant 

receives wastewater flow from the Moodna Group municipalities as well as Orange County 
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Sewer District No. 1, which consists of all or parts of the villages of Harriman, Monroe, and 

Kiryas Joel, and the Town of Monroe.  

 

According to usage reports provided by the Moodna Basin Commission (see Appendix A), as of 

September 2008 the Harriman Sewage Treatment Plant was processing approximately 4.5 

mgd, meaning the Treatment Plant has approximately 1.5 mgd of excess wastewater capacity. 

 

The Moodna Group has a total allocation of 2.015 mgd to the Harriman Sewage Treatment 

Plant of which 347,000 gallons per day (gpd) and 410,000 gpd are allocated to the Village of 

Chester and Town of Chester, respectively. According to the usage report, the Moodna Group 

discharged approximately 1.775 mgd to the Harriman Plant with the Village of Chester 

discharging approximately 363,600 gpd of wastewater to the plant (16,600 gpd over the 

Village’s allocated amount) and the Town of Chester discharging approximately 262,000 gpd 

(148,000 gpd under the Town’s allocated amount). The net combined available and remaining 

allocation for the Village and Town of Chester is 131,400 gpd. 

 

2.2 Existing Wastewater Infrastructure  

The Moodna Basin Commission operates and maintains an extensive sewer network within the 

town and village, including 8-inch diameter gravity sewer in Route 17M along the site frontage. 

The 8-inch sewer runs northerly to a pump station (Moodna Pump Station No. 5) from where it 

is pumped back up to the intersection of Route 17M and West Avenue via a 4-inch force main 

into a gravity sewer that runs to the south.  

 

2.3 Pending or Approved Projects 

According to available records, the following projects are pending or approved and may be 

eligible for sewer service on a first-come, first-serve basis: 

   

Project Name Project Description 

Estimated 

Wastewater Generated 

The Castle Entertainment Complex 

(Town of Chester) 

10,000sf expansion 10,000sf x 0.10gpd/sf= 1,000gpd 

Frozen Ropes Sports Center 

(Town of Chester) 

20,200sf building 20,200sf x 0.10gpd/sf = 2,020gpd 

Coach USA 

(Town of Chester) 

191,040sf bus garage & 

offices 

60 emp x15gpd/emp = 900gpd 

Best Mexican Foods 

(Town of Chester) 

20,000sf warehouse 10 emp x 15gpd/emp = 150gpd 

(table continued) 
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Project Name Project Description 

Estimated 

Wastewater Generated 

Lowe’s Home Improvement Store 

(Village of Chester) 

150,000sf building 2,500gpd* 

C&S Wholesale Foods 

(Village of Chester) 

356,022sf  warehouse 

expansion 

120 emp x 15gpd/emp = 1,800gpd** 

Hills of Chester  

(Town of Chester) 

20 single-family homes 20 x 400gpd/home = 8,000gpd 

Meadow Hill Development 

(Village of Chester) 

142 residential units 20,000gpd*** 

Greens of Chester  

(Town of Chester) 

431 residential units See discussion below 

        Total:    36,370 gpd 

 *  Although the Lowe’s is currently open and operating, it was still under construction when the Sept 

2008 usage report was published  

 **  Not including wastewater generated from potential cooling towers (if any) 

 ***   As reported by Tom Becker, Village Water Superintendent 

 

The Greens of Chester had initially agreed to construct a new wastewater treatment plant as 

part of their project and therefore would not have been contributing any flow to the Moodna 

Basin Service Area. The recent settlement between the Town of Chester and the Greens of 

Chester however would allow the Greens of Chester to discharge up to approximately 135,000 

gpd to the Moodna Basin Service Area. The Greens of Chester project has been in the approval 

and permitting process for over two decades, and the impact of the recent settlement 

agreement on the status, timing and/or phasing of the Greens project is unclear. The potential 

usage from the Greens has not been included in the pending or approved projects above.  

 

3.0 PROJECT WASTEWATER GENERATION AND PROPOSED INFRASTRUCTURE 

 

3.1 Project Wastewater Generation Rates 

Based on New York State Department of Environmental Conservation (NYSDEC) criteria, the 

BT Holdings project will generate an estimated average daily wastewater flow of 113,960  gpd. 

The table below provides the calculations per NYSDEC standards.  
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Type of Facility 

Number 

of Units 

NYSDEC Estimated 

Wastewater 

Generation Rate 

Wastewater 

Generated 

(gpd) 

1-bedroom dwelling unit 75 150 gpd per unit 11,250 

2-bedroom dwelling unit 153 300 gpd per unit 45,900 

3-bedroom dwelling unit 208 400 gpd per unit 83,200 

Clubhouse (sf) 6,000 0.1 gpd per sf 600 

Pool (swimmers) 150 10 gpd per swimmer 1,500 

Subtotal: 142,450 

20% savings for use of water conservation devices (28,490) 

Total: 113,960 gpd 

 

3.2 Proposed Disposal of Wastewater 

By virtue of the project site’s location within the Town of Chester’s sewer district and within 

the Village of Chester, the project will remain entitled to sewer service from both the Town and 

the Village. According to usage reports provided by the Moodna Basin Commission, the Village 

of Chester discharged approximately 363,600 gpd of wastewater to the plant which is 16,600 

gpd over the Village's allocated amount. The Town of Chester discharged approximately 

262,000 gpd which is 148,000 gpd under the Town's allocated amount. The net combined 

available and remaining allocation for the Village and Town of Chester is 131,400 gpd.  The 

estimated 113,960 gpd of wastewater the proposed project is expected to generate is 34,040 

gpd below the Town’s available and remaining allocation and 17,440 gpd below the combined 

available and remaining allocation between the Town and Village. As such, there presently 

exists available capacity in the wastewater system to handle the proposed project. 

 

If the pending or approved projects should come on line prior to the BT Holdings project and 

additional capacity was needed, the Town and/or Village can request additional allocation from 

the Harriman Sewage Treatment Plant which, as mentioned above, has approximately 1.5 mgd 

of available capacity. As a district member, the property would be entitled to such service and 

the district would be obligated to provide it. At present, a Court ordered injunction prohibits the 

County from allocating any additional amounts to the Moodna Group municipalities.  However, 

it is anticipated that the legal proceedings will be brought to conclusion prior to construction of 

the BT Holdings project and, depending upon the results of those legal proceedings, additional 

allocation may become available from the Harriman Treatment Plant source. 

 

Should wastewater disposal via the proposed Black Meadow Wastewater Treatment Facility 

become available, that would also provide an additional potential source of wastewater 

capacity. 
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If the pending or approved projects came on line prior to the BT Holdings project and additional 

allocation to service the BT Holdings project was needed but unavailable from the alternate 

sources described above, construction of units beyond available capacity would be prohibited 

until such capacity became available. 

 

3.3 Proposed Wastewater System Infrastructure 

The wastewater from the site will be collected from the site in a new gravity sewer system 

flowing to the existing 8-inch main in Route 17M. The new gravity sewer system will be 

designed in accordance with village, county and NYSDEC standards as applicable. Pump 

stations are not anticipated to be required within the project site.  

 

Moodna Pump Station No. 5 will have to be assessed and evaluated for confirm its ability to 

handle the additional flow from the project site. Improvements to the pump station, if 

necessary, are anticipated to be designed, permitted, and constructed by the developer with   

review and approval by the Village, Moodna Basin Commission, Orange County Health 

Department, and NYSDEC as applicable.  

 

The only anticipated infrastructure improvements outside the site boundary with regards to 

wastewater would be the assessment and upgrade, if necessary, of Moodna Pump Station 

No. 5 for the additional project flow. The remainder of the existing infrastructure in Route 17M 

would be utilized to convey wastewater flow to the south to its eventual discharge to the 

Harriman Sewage Treatment Plant.    

 

\\langan.com\data\ep\data5\9123501\engineering data\site\utilities\feis wastewater report - jan 2011\wastewater report (final 1-20-

11).doc 











APPENDIX K

Preliminary Revised Stormwater
Management Plan
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1.0 INTRODUCTION 

 

In this report we present 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). In this report we provide preliminary analyses of the existing and proposed 

watersheds and discuss the management of the stormwater runoff to show 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 and Stormwater Pollution Prevention Plan (SWPPP) which 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 2010. 

 

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 was 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 
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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 for the proposed 

development. These calculations can be found within Appendix C.  As described in the 

most recent NYSDEC Stormwater Management Design Manual, which was recently 

updated in August 2010, a new runoff reduction volume (RRv) requirement has been 

added which requires that the water quality volume is reduced by application of a 

combination of green infrastructure and standard stormwater management practices. 

The site was designed to comply with the new RRv requirement, which will be 

discussed in greater detail in section 4.4 of this report. 

 

As described in NYSDEC Stormwater Management Design Manual, stormwater 

quantity measures include stream channel protection (CPv), overbank flood protection 

(Qp), and extreme flood control (Qf). Stream protection requires 24-hour extended 

detention of the 1-year storm event remaining after runoff reduction. 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.  The 10-

year and 100-year storms were analyzed in accordance with the Manual. 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 storm events were prepared and 

are included in the appendices of this report. 
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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-

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 surface layer of topsoil 

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

soils consist 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.    
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Under present-day condition stormwater discharges at four main 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.   

 

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 northwestern-most corner  of 

the site. Because this de-minimis 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 evaluate this watershed in 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 westernmost 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.   
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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.   

 

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 436 residential units, 

including 100 senior apartments in two 3-story building and the other 336 units in 

townhomes scattered throughout the site. Along with the residential units, the 

development will include associative site improvements such as a clubhouse, internal 

roadways and parking areas, stormwater ponds, rain gardens, 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 
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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 remain at Elev. 600 along the undisturbed northwestern corner of the site, and 

the lowest elevation will remain Elev. 452 along Route 17M. The site earthwork is 

designed to be balanced with an estimated cut-to-fill volume of approximately 390,000 

cubic yards based on the preliminary grading and drainage plan (Drawing 21.01). The 

maximum cut depth is approximately 33 feet and the maximum fill depth is 

approximately 20 feet.  

 

 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 is 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 23 acres of new impervious coverage 

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

collected and conveyed via above ground swales and conventional drainage inlets and 

piping to rain gardens, water quality ponds, and stormwater management basins 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 
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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. 

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 24.57  26.8 1.9  37.0  3.8 73.0 19.6  119.4 49.8  

B B-1 19.06  24.1 0.7   32.0 2.1   59.2 8.1   93.3 40.0  

C C 9.05  12.5 0.5  17.1 0.6   33.2 14.3   53.6 48.5  

 

SUMMARY OF PROPOSED RUNOFF 

  
Analysis 

Point 

  
Area 
(Ac.) 

Peak Runoff (cfs) 

1 Year 2 Year 10 Year 100 Year 

A 33.67 10.0 14.0 33.7 74.2 

B 43.31 15.8 23.6 54.2 118.9 

C 9.05 0.5 0.6 14.3 48.5 

 

Under standard NYSDEC criteria for attenuating the increase in discharge associated 

with new development, a stormwater basin (Infiltration Basins - NYSDEC Classification 

I-2) were 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. 

Sufficient capacity has been provided to meet the 24 hour extended detention design 

requirement when a fully detailed design is completed.  
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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.  

 

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 

stormwater management basins have been conceptually designed to provide for the 

quantity treatment as outlined in the NYSDEC Stormwater Management Design Manual 

for infiltration basins (NYSDEC Classification I-2).  A typical cross section of the 

proposed detention ponds can be found in figure section of this report (see Figure 5). 

Summary hydrographs of the proposed analysis are also provided in Appendix B.  

 

 4.4 Proposed Water Quality  

 

The NYSDEC Stormwater Management Design Manual requires that water quality 

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

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

within a project site.  The Manual requires that the water quality volume be treated as 

close to the source of runoff as possible and the Manual has recently been updated to 

include a requirement to reduce the total WQv through application of specific green 

infrastructure techniques.  

 

Treatment of the required water quality volumes will be provided throughout the site 

utilizing various green infrastructure techniques in accordance with the latest NYSDEC 

Stormwater Management Design Manual requirements. The conceptual design includes 

application of several of the techniques identified in the Manual, including: rain gardens, 
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tree plantings and vegetated swales, disconnected roof runoff, and conservation of 

natural areas. The majority of the site runoff is intended to flow through one or several 

of those measures prior to entering the proposed detention basins. The detention 

basins are designed to include conventional forebays for additional water quality 

treatment and to provide treatment for the small amount of water that cannot be 

treated prior to entering the basins. A map of the proposed water quality features is 

provided (See Figure 6) and water quality calculations are provided in Appendix C.  

 

4.5 Stormwater Conveyance 

 

A combination of grass swales and traditional curb gutters, inlet catch basins, and an 

underground pipe system are 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.  

 

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 
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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. 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. 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.  
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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 

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 
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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 rough 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. When greater than 5 acres are disturbed additional controls are 

necessary including more stringent vegetative measures and inspection frequency.  The 

more stringent controls will be followed in accordance with NYSDEC requirements. 

 

 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 

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

the clearing of any blockages within proposed swales and rain gardens and 

subsurface drainage pipe to respective networks.   

 

 Stormwater basins 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; 
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 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) 

runoff and for the runoff reduction volume (RRv).  Channel protection has been provided 

within each basin by providing a low-flow orifice to detain runoff from the 1-year storm 

event.  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 as well as grassed dry swales to convey 

runoff to rain gardens.  

 

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 

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

Sediment Control”, August 2005.  
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