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Appendix N Natural Resources 

A.  CORRESPONDENCE FROM ENVIRONMENTAL AGENCIES 

The attached correspondence is from the United States Fish & Wildlife Service (USFWS), The 
National Marine Fisheries Service (NMFS), and the New York State Department of Environmental 
Conservation (NYSDEC).  These federal and state regulatory agencies are responsible for the 
protection of sensitive fish and wildlife species and habitat within the vicinity of the Project Area.  
Letters to these regulatory agencies were sent to verify the presence of special status species and 
habitat within and adjacent the Project Area.  Response letters from these agencies include: 

USFWS Letter, dated 4/21/03, regarding the presence of special status species and habitats; 

NMFS Letter, dated 5/21/03, regarding the presence of special status species and habitats; 

USFWS Letter, dated 3/18/04, regarding the presence of special status species and habitats; and 

NYSDEC Natural Heritage Program Letter, dated 3/23/04, regarding the presence of special 
status species and habitats. 

Additional coordination with New York City Department of Environmental Protection (NYCDEP) 
and New York City Department of Sanitation (DSNY) determined the feasibility of spoils removal by 
barge.   The response letter from this coordination is as follows: 

DSNY Letter, dated 6/20/03, regarding the West 59th Street pier. 

B.  NORTH RIVER WPCP COMBINED SEWER SYSTEM MODELING REPORT 

This section contains the “Impact of the Proposed Hudson Yards Rezoning and Redevelopment 
Project on the North River WPCP Combined Sewer System and the Hudson River” report.  This 
report contains modeled wastewater flows, both With and Without the Proposed Action, to the North 
River WPCP, Combined Sewer Overflows within the North River drainage area, and the potential 
water quality impacts to the Hudson River and Harlem River. 
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SECTION 1 

INTRODUCTION

The New York City Department of City Planning (DCP) and the Metropolitan Transit 

Authority (MTA) propose to promote the transit-oriented redevelopment of the Hudson Yards 

area, the general vicinity which is shown in Figure 1-1.  The Proposed Action consisting of: 

1. Adoption of zoning map and text amendments to the New York City Zoning 

Resolution and related land use actions (Zoning Amendments) to permit the 

development of the Hudson Yards as a mixed-use community with new 

commercial and residential uses, new open space, and a new Mid-block Park and 

Boulevard System between Tenth and Eleventh Avenues; 

2. Construction and operation of an extension of the No. 7 Subway Line (No. 7 

Subway Extension) to serve the Hudson Yards; and 

3. Other public actions intended to foster such development and serve the City as a 

whole, including: 

Expansion and modernization of the Jacob K. Javits Convention Center 

(Convention Center Expansion) including construction of approximately 

one million square feet of new exhibition space plus additional space for 

meeting rooms, banquet halls, and other facilities and the development of 

a new hotel with up to approximately 1,500 rooms; 

A new Multi-Use Sports, Exhibition and Entertainment Facility (Multi-

Use Facility) with approximately 30,000 square feet of permanent meeting 

room space and the capability to be converted into a number of different 

uses and configurations, including a stadium configuration with a seating 

capacity of up to approximately 75,000, an exposition configuration that 

includes approximately 180,000 square feet of exhibition space, or a 

plenary hall configuration that provides a maximum seating capacity of 

approximately 40,000; and 
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Figure 1-1.  Location of Proposed Action (from DGEIS) 
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Accommodations for other facilities, new or replacement transportation 

facilities for vehicle storage and other public purposes, including relocated 

facilities for the New York City Police Department (NYPD) Manhattan 

Vehicle Tow Pound and New York City Department of Sanitation 

(DSNY) Gansevoort facility, and a new 950-car public parking garage 

under the proposed Midblock Park and Boulevard System. 

The DCP proposes to rezone Hudson Yards to permit medium- to high-density 

development and a broader range of land uses than currently allowed, including office, 

residential, open space, and other uses. Concurrently, MTA proposes to extend the No. 7 Subway 

from its current terminus at Times Square into the Hudson Yards area. These two elements of the 

Proposed Action -- the No. 7 Subway Extension and the Zoning Amendments -- are 

interdependent, in that the investment to construct, operate, and maintain the proposed No. 7 

Subway Extension would not be made if not for the development accommodated by the proposed 

Zoning Amendments.  In addition, the level of redevelopment and mix of land uses that would be 

permitted by the proposed rezoning could not be supported unless the subway service were 

extended into Hudson Yards.  Major public uses such as the Multi-Use Facility and Convention 

Center Expansion are proposed for Hudson Yards.

The Hudson Yards Project Area is within a neighborhood generally located between 

Manhattan’s Chelsea and Clinton neighborhoods. The Project Area encompasses the area 

bounded by West 43rd Street on the north, Seventh and Eighth Avenues on the eastern boundary 

(eastern boundary varies), West 30th and West 24th Streets on the southern boundary (southern 

boundary varies), and Eleventh Avenue and Twelfth Avenue on the western boundary (western 

boundary varies).

The Rezoning Area is bounded to the north by West 43rd Street, Seventh and Eighth 

Avenues on the eastern boundary (eastern boundary varies), West 30th and West 28th Streets on 

the southern (southern boundary varies), and Eleventh Avenue on the western boundary. This 

area has not been fully developed due to a number of factors, including the limited range of 

densities and uses permitted under current zoning, lack of subway service in the area, and the 

large amount of open, transportation-related infrastructure in the area. The keys to 

redevelopment of Hudson Yards are to change the existing manufacturing zoning to allow for a 

broader range and density of uses and to provide additional transit with sufficient capacity and 

connections to other transportation facilities to efficiently and effectively serve the area. 
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The Proposed Actions have the potential to impact both infrastructure in Manhattan in the 

North River Water Pollution Control Plant (WPCP) sewer service area and water quality in the 

Hudson River adjacent to Manhattan. HydroQual has completed a detailed analysis of the 

additional pollutant loadings and potential impacts on the water quality of the Hudson River 

resulting from the Hudson Yards Proposed Action, as described in the sections of this report.  

The analyses described in the following sections were dependent on the estimation of the 

additional Combined Sewer Overflows (CSO) that could occur as a result of the Proposed 

Action.  Representatives of the Department of Environmental Protection (DEP) and other 

consultants provided information relevant to that assessment. An overview of the individual 

work elements within the tasks that were conducted to develop the information are provided 

herein.  Specifics of the work elements involved in the estimation of the CSO overflows are 

described in the following sections. 

The impact assumptions made herein generally rely on making conservative assumptions 

so that worst-case conditions can be assessed.  Therefore, in conducting these analyses, the 

choice was made to overestimate any impacts to ensure that potential impacts on water quality 

are captured, and that actual effects would be less than those presented in this report.  Stated 

another way, making conservative assumptions provides for a margin of safety when the project 

is assessed.
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SECTION 2 

SEWER SYSTEM 

This section of the report describes the sewer system in the area of the Proposed Action. 

The section also describes the sewer system in the North River Water Pollution Control Plant 

(WPCP) service area to which the sewage from the Project Area flows. Also described in this 

section is a hydraulic model that has been constructed of the major elements in the sewer system 

to enable estimates to be made of the amount and frequency of overflows induced by rainfall 

events.

2.1 NORTH RIVER WPCP 

Sewage at the area of the Proposed Action is treated at the North River WPCP, which is 

located on a platform over the Hudson River in Manhattan, at 135th Street and 12th Avenue.  The 

North River WPCP treats dry weather and wet weather flows from the combined sewer service 

area.  The plant has a design capacity of 170 million gallons per day (MGD) for treating dry 

weather sanitary sewage.  The WPCP has a total capacity of 340 MGD (twice design capacity) 

allowing for the treatment of peak dry weather flows and some wet weather flow.  The WPCP 

provides secondary treatment to the wastewater entering the facility. 

The New York State Department of Environmental Conservation State Pollution 

Discharge Elimination System (SPDES) permit for the North River WPCP is permit number 

NY-0026247.  This permit defines the treatment, monitoring and regulatory requirements for the 

WPCP.  The WPCP has been permitted to operate under the authorization of the NYSDEC since 

its’ construction in 1986. Treated sewage is discharge into the Hudson River in accordance with 

the SPDES permit through a submerged outfall located adjacent to the WPCP.  This outfall is 

designed to provide for dilution of the treated effluent after it is discharged into the Hudson 

River.

In fiscal year 2003, the North River WPCP discharged treated wastewater to the Hudson 

River.  The treated effluent averaged a daily flow of 132 MGD including both wet and dry 

weather periods.  Table 2-1 includes a summary of the fiscal year 2003 effluent discharge.  The 

SPDES permit requires that the WPCP comply with effluent CBOD-5 (25 mg/l max – 30 day 

average, 85 % removal 30-day average, 35,000 lbs/day – 30 day average), total suspended solids 

(TSS)  (30  mg/l  max  30-day  average,  85%  removal  –  30-day  average,  43,000 lbs/day), pH,
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Table 2-1.  North River WPCP Effluent Limits 

Enforceable Effluent Limitations 
Parameter Type Limitation Units Limitation Units 

Flow, Total 12 month rolling average 170 MGD 

Flow, Total Monthly average Monitor MGD 

CBOD5 Monthly average 25 mg/l 35000 lbs/day 

CBOD5 7 day arithmetic mean 40 mg/l 57000 lbs/day 

BOD5 6 consecutive hour avg. 50 mg/l 

Dissolved Oxygen Daily Minimum Monitor mg/l 

Solids, Suspended Monthly average 30 mg/l 43000 lbs/day 

Solids, Suspended 7 day arithmetic mean 45 mg/l 64000 lbs/day 

Solids, Suspended Daily Maximum 50 mg/l 

Solids, Suspended 6 consecutive hour avg. 50 mg/l 

pH Range 6.0 - 9.0 SU 

Nitrogen, Total (as N) Monthly average Monitor mg/l Monitor lbs/day 

Nitrogen, Ammonia (as NH3) Monthly average Monitor mg/l Monitor lbs/day 

Nitrogen, TKN (as N) Monthly average Monitor mg/l Monitor lbs/day 

Nitrite (as N) Monthly average Monitor mg/l Monitor lbs/day 

Nitrate (as N) Monthly average Monitor mg/l Monitor lbs/day 

Phosphorus, Total (as P) Monthly average Monitor mg/l 

Soluble Orthophosphate (as P) Monthly average Monitor mg/l 

Temperature Daily Maximum Monitor °C

Chlorides Monthly average Monitor mg/l 

Cyanide, Total Daily Maximum 85 lb/day 

Mercury, Total Daily Maximum 1.1 lb/day 

Arsenic, Total Daily Maximum Monitor ug/l 

Priority Pollutant Scan  Monitor ug/l 

Effluent Disinfection required: [ X ] All Year   [    ] Seasonal from                         to                             

Coliform, Fecal 30 day geometric mean 200 No./100 

Coliform, Fecal 7 day geometric mean 400 No./100 

Coliform, Fecal 6 hour geometric mean 800 No./100 

Coliform, Fecal Instantaneous Maximum 2400 No./100 

Chlorine, Total Residual Daily Maximum 2.0 mg/l 
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chlorine residual and fecal coliform (200 /100 ml – 30-day max.) limits.  Additional effluent 

limitations are summarized in Table 2-1. 

This table indicates that the maximum 2003 monthly North River WPCP effluent flow 

was 149 MGD, well below the allowable effluent flow of a monthly average of 170 MGD.  

biochemical oxygen demand (BOD), TSS and fecal coliform bacteria were all monitored to be 

well within compliance with the permit limits for 2003.  Each of these parameters is shown in 

Table 2-2 to be much lower than the required by the SPDES permit even in the worst month of 

the year.

Also shown in this table are the effluent conditions assumed for the worst-case impact 

analysis that follows.  For this analysis, effluent concentrations were assumed to be each to the 

maximum observed concentration for the 2003 period.  Effluent flows for future periods are 

developed as described in Section 2.5.  Effluent concentrations for the future conditions reflect 

2003 performance levels. 

2.2 CONFIGURATION OF SEWER SYSTEM 

The sewer system in the Hudson Yards area is part of a combined sewer system 

connected to the North River WPCP.  A combined sewer system conveys sanitary sewage to the 

WPCP in dry weather and a combination of storm water and sanitary sewage in wet weather.  

When this combined wet weather flow exceeds the ability of the WPCP to treat it, some fraction 

will overflow into the Hudson River.  The overflow will be a combination of storm water and 

sanitary sewage.  Generally, storm water will contain lower concentrations of pollutants than 

sanitary sewage.  Therefore, the concentration of pollutants in combined sewage will be lower 

that than of sanitary sewage. 
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2.2.1 North WPCP Service Area  

The North River WPCP sewer system serves to convey dry weather sewage and storm 

runoff from an area of Manhattan extending from about 14th Street north to the tip of Manhattan 

and from the west side of Central Park (Broadway) to the Hudson River.  The North River 

drainage area is served by a combined sewer system with 178 miles of sewers.  The oldest 

sewers in the study area were built before 1850 and they constitute about 4 percent of the system.  

The remainder of the system is broken down as follows: 19 percent were built between 1850 and 

1875; 33 percent were built between 1876 and 1900; 25 percent were built between 1901 and 

1925; 18 percent were built between 1926 and 1950 and the remaining 1 percent was built after 

1951.  The smaller size sewers are generally circular and the largest are generally boxes.  There 

are other shapes including flat top egg sewers, U bottom sewers and basket handle sewers.  

Larger sewers are generally constructed of concrete while smaller ones are brick or vitrified clay. 

Two main interceptors; the north and south interceptors serve the North River WPCP.  A 

schematic of the sewer system is shown in Figure 2-1 and the locations of the regulators are 

shown in Figure 2-2. The north interceptor begins along the northwestern portion of Manhattan 

at West 201 Street.  It extends northerly to near the tip of Manhattan.  It then extends westerly to 

the western shoreline of Manhattan and then continues southerly parallel to the Hudson River 

until  it  terminates  at  the  WPCP.   The  interceptor ranges in size from 42 inches to 9 feet.  The  

North 

River

Combined Trunk 
Sewer

Overflow 

Regulator

Storm 

Water

How CSOs Work:
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Figure 2-1.  Schematic of North River Interceptors and Regulators 
(From Inner Harbor CSO Facility Planning Project) 



2-7

Figure 2-2.  Location of North River Regulators 
(From Inner Harbor CSO Facility Planning Project)



2-8

southern interceptor begins at Bank Street, near West 11th Street.  It runs northerly parallel to the 

Hudson River until it terminates at the WPCP.  The interceptor ranges in size from 18 inches to 

16 feet. 

The drainage area tributary to North River WPCP is about 5,000 acres.  Sanitary flow and 

a portion of the runoff from about 4,500 acres of combined drainage area discharge into the 

North and South Interceptors.  Sanitary flow from the remaining 500-acres of drainage area also 

reaches the interceptor sewers, but the runoff from this area drains directly into the Hudson and 

Harlem Rivers.    

Wet weather flow is directed into the WPCP through regulators that redirect wet and dry 

weather flows. In total, there are 62 regulating structures in the North River WPCP service area. 

These regulators redirect wet weather flows to 52 outfalls (Figure 2-3) most of which discharge 

excess wet weather flow.  Also shown in Figure 2-3 are the locations of two SPDES permit 

discharges (North River WPCP and industrial discharge) to the Hudson River, which are not 

CSOs.  The locations of the regulators are listed in Table 2-3, which is abstracted from the 

current SPDES permits.  These regulators direct all dry weather sewage into the north and south 

braches of the North River interceptor, which transport these sewage flows to the WPCP.  These 

regulators in wet weather direct combined sewage into the interceptor for transport to and 

treatment at the WPCP. Regulators in the North River service area were designed to allow more 

than twice the design flow of 170 MGD into the branch interceptors.

Analyses conducted herein and summarized in section 2.4 indicate that in total the North 

River regulators have the capacity to allow about 740 MGD into the interceptor, which is a factor 

of 4.35 times the design flow of 170 MGD. This is the amount of flow that could be diverted by 

the regulators providing that there was an unlimited capacity at the treatment facility to treat that 

flow.  This is not the case, as the WPCP has a maximum capacity of 340 MGD.  Although the 

regulators are designed to direct more than 4 times the design dry weather flow of the WPCP 

into the interceptor, the WPCP is only capable of treating a maximum flow of 340 MGD, twice 

the design flow of 170 MGD.  For this and other reasons, the regulators may not direct the 

maximum flows into the interceptor for treatment at the North River WPCP.  However, excess 

flow that is directed into the interceptor is stored in the interceptor which has a capacity to store 

over 20 million gallons (MG) of combined sewage and then allow it to flow into the North River 

WPCP for treatment at the end of each storm.   
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As the maximum flow treated by the WPCP is about 340 MGD, the peak wet weather 

flow treated at the facility is on the order of 218 MGD.  This was computed as the difference 

between the maximum WPCP flow of 340 MGD and the dry weather sewage flow of 122 MGD.  

During the peak period of the day when the dry weather sewage could be about 30% higher that 

122 MGD, the peak wet weather flow treated would be reduced to about 180 MGD.  As the 

drainage area for the combined sewer is about 4500 acres and it has a impervious factor of 0.75 

or greater, the peak amount of rainfall that receives treatment is about 0.1 inches per hour.  This 

is calculated as: 

Itreated = 218 MGD/(4500 acres x 0.75 x 0.645) = 0.1 inches per hour 

SPDES permit requirements have been redefined in the recently issued 2003 permits to 

include a number of new provisions that pertain directly to CSOs.  Some of these provisions that 

are relevant to the impacts of the proposed Project include: 

A provision for 14 technology based CSO controls. 

A first time provision requiring the City to develop a Long Term CSO Control 

Plan

Although, the United States Environmental Protection Agency (EPA) CSO Policy set out 

in 1994 a provision for developing a long term control plan (LTCP) for CSO, it was only made a 

requirement of the City in the recent 2003 draft SPDES permits. 

The daily average dry weather sanitary sewage flow treated at the North River plant in 

2003 was 122 MGD.  The total daily average flow including both dry weather and wet weather 

flows was about 132 MGD in 2003.  This difference of about 10 MGD is associated with days 

when wet weather flow was being taken into the WPCP and the daily average flow was elevated 

well beyond the dry day flow of 122 MGD.  The flow received and being treated at the North 

River WPCP is below the SPDES allowable 12-month rolling average maximum flow of 170 

MGD.

A rough estimate of the annual amount of wet weather flow treated at the WPCP can be 

obtained from the existing treatment plant records by multiplying the 10 MGD flow differential 

flow between the dry sewage flow of 122 MGD and the average flow of 132 MGD by 365 days.  

This estimate would indicate that the WPCP treats about 3.7 BG a year of wet weather flow.   

Further, estimates made in the Annual Report on Best Management Practices (BMP) for CSOs 

delivered to New York State Department of Environmental Conservation (NYSDEC) as a 
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SPDES permit requirement in April of 2004, indicated that the WPCP captures and treats 

between 90 and 95 percent of the combined sewage present in the sewer system in a given year.   

This level of CSO control is beyond the EPA CSO Policy presumptive approach

recommendation to provide a minimum of primary treatment to at least 85 percent of the annual 

combined sewage generated within a combined sewer service area.  The EPA CSO Policy 

assumes that if that level of combined sewage receives treatment CSO impacts on water quality 

will be minimized.

2.2.2 Hudson Yards Area 

Combined sewers serve the Hudson Yards Project Area similar to the rest of the North 

River WPCP drainage area.  Combined sewers and regulators located within or just adjacent to 

the Project Area (Figure 2-4) are listed in Table 2-4. 

Table 2-4.  Regulator/Outfalls In or Adjacent to 
Project Area 

SPDES Outfall 
Number

SPDES Outfall Location and 
Connected Regulator 

Structures

026 n/o W. 26th St. (Reg #N-46) 

027 W. 30th St. (Reg #N-45) 

028 W. 36th St. (Reg #N-43) 

029 W. 40th St. (Reg #N-42) 

030 W. 43rd St. (Reg #N-39) 

032 W. 42nd St. (Reg #N-37) 

033 W. 48th St. (Reg #N-34, -33) 

047 W. 47th St. (Reg #N-35) 

048 W. 42nd St. (Reg #N-40) 

052 W. 34th St. (Reg #N-44) 

These combined sewer outfalls and regulators convey sewage into the south branch of the 

North River interceptor and combined sewer overflows to the Hudson River in accordance with 

the SPDES permit requirements discussed above. 
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Figure 2-4.  Boundaries of Proposed Project Area 
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2.2.3 Regulatory Requirements 

As previously described, the outfalls in the Hudson Yards area as well as those in the 

entire North River WPCP drainage area are combined sewer overflow outfalls.  The New York 

State Department of Environmental Conservation State Pollution Discharge Elimination System 

(SPDES) permits these outfalls to discharge combined sewage during wet weather periods for 

the North River WPCP (NY-0026247).  This permit lists the regulatory requirements that control 

the discharge of wet weather flows. 

Outfalls in the North River WPCP area are required to comply with a number of NYS 

DEC technology-based requirements.  There are a total of 14 BMP requirements required in the 

permit.  These include the following: 

(1) CSO Maintenance and Inspection Program  

(2) Maximum Use of Collection System for Storage 

(3) Maximize Flow to WPCP 

(4) Wet Weather Operating Plan 

(5) Prohibition of Dry Weather Overflow 

(6) Industrial Pretreatment 

(7) Control of Floatable and Settleable Solids 

a. Catch Basin Repair and Maintenance 

b. Catch Basin Retrofitting 

c. Booming, Skimming and Netting 

d. Institutional, Regulatory, and Public Education 

(8) Combined Sewer System Replacement 

(9) Combined Sewer/Extension 

(10) Sewer Connection & Extension Prohibitions 

(11) Septage and Hauled Waste 

(12) Control of Run-off 

(13) Public Notification 

(14) Annual Report 

The City’s compliance with these 14 CSO technology based requirements is documented 

in a report that was first submitted to the DEC in April of 2004.  BMP #14 requires DEP to 

report on their BMPs annually thereafter.
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III.  Inne r H arbor CSO

A.  Faci lity P lan Development
1.  Submit  Modified Facil ity P lan Report Completed
2.  Submit  Addit ional M odified Facility P lan Report February 2004

B.  Comprehensive W atershed P lanning
1.  Submit Approvable Gowanus Cana l W aterbody /
W atershed Facility P lan Report J une 2007

C .  Regulator Improvem ents - F ixed Orif ices
1.  Init iate F ina l Des ign March 2000
2.  F ina l Des ign Comp letion Includ ing CPM Analys is September 2002
3.  Not ice to  Proceed to  Construct ion February 2003
4.  Construction Comp letion Apri l 2006

D.  Regulator Im provements - Automation
1.  Init iate F ina l Des ign February 2005
2.  F ina l Des ign Comp letion Includ ing CPM Analys is November 2006
3.  Not ice to  Proceed to  Construct ion November 2007
4.  Construction Comp letion J une 2010

E .  In-Line S torage1

1.  Init iate F ina l Des ign July 2005
2.  F ina l Des ign Comp letion Includ ing CPM Analys is      Novem ber 2006
3.  Not ice to  Proceed to  Construct ion August  2007
4.  Construction Comp letion August  2010

F .  
Subm it Approvable Drainage Bas in Specific L TCP  for
Gowanus Cana l           January 2008

1. Construct ion of proposed in- l ine storage facility is cont ingent upon the success of the ongo ing
Hunts Point in- line S torage Prototype Fac ility  as wel l as site specific sewer system  hydraulic
calculations to be reviewed and approved by N YCDEP’s Bureau of W ater and Sewer Operations. 

In addition to the SPDES permit, the outfalls within this area must comply with the 

requirements of an Order on Consent signed in 1992 and modified in 1996 (DEC case # R2-

3351-90-12).  The City and the State DEC have recently negotiated a modification and update to 

the Order on Consent (DEC case # CO2-200001-7-8).  This order has recently been developed 

and public noticed but remains a draft until adoption by the State.  The new Order requires the 

City to conduct certain planning studies in the North River WPCP area (Inner Harbor area) and 

to provide construction of a number of CSO improvement projects in the area.  These 

improvement projects require that a number of regulators be reconstructed to provide control of 

combined sewage flows.  The Order on Consent requirements, as detailed in the appendix to the 

Order, specific to the North River drainage area are summarized below.  

Aspects of CSO control required in the Consent Order for the Project Area and the North 

River drainage area as indicated in C and D in the table above is for reconstruction of regulators 

to have fixed orifices or to have some level of automation.  There are other requirements in the 

Order as abstracted above for the Inner Harbor area (Gowanus Canal) that are not relevant to the 

Hudson Yards impact analyses.  These requirements are outlined in the Modified Facility Plan 
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for the Inner Harbor drainage area.  Milestones listed above in the graphic have been complied 

with and DEP is on schedule with implementation of these CSO controls.   

The table below summarizes changes being made to the regulators in the North River 

drainage area. 

As indicated in the table above, which was abstracted from the Modified Facility Plan 

Report dated April 2003, CSO controls to be implemented will improve regulator orifices or will 

provide for automation of the regulators to improve the ability to better control and optimize the 

wet weather flow diverted to the North River WPCP so that additional wet weather flow can be 

treated to help reduce CSOs.  A total of 42 regulators are being rebuilt as part of the CSO control 

program for the North River WPCP service area.  Automation is being provided at 9 regulators.  

Two of the regulators listed in Table 2-4 as being in or adjacent to the Proposed Action are 

scheduled for automation. 

Although it is not called for in the Modified Facility Plan for the area, the DEP is in the 

process of developing a City-Wide Supervisory Control And Data Acquisition system (SCADA) 

to provide data acquisition and control of the sewer system.  This system, although not yet 

designed for the North River WPCP sewer system will consist of in-system flow and water level 

sensors and computerized control of the 9 automated regulators.  The purpose of this SCADA 

system is to provide for better control of the sewer system so that the amount of CSO treated at 

the WPCP can be maximized. 



2-18

Inline storage called for in the North River drainage area in the Modified Facility Plan 

will utilize the oversized North River interceptor for storage of CSO and will not require 

construction of inflatable dams or other structures within the sewer system.  The interceptor 

transporting 340 MGD of flow to the WPCP will only be about half full with combined sewage.  

Through operation of control gates at the WPCP and regulator controls, flow added to the 

interceptor at a rate greater than 340 MGD will be stored within in the interceptor.  This excess 

capacity in the interceptor will result in storage of over 20 MG of combined sewage for treatment 

at the North River WPCP after the rainfall ends.  This control practice was described in the Wet 

Weather Operating Plan (WPCP) that defines how the WPCP operators should control the pumps 

and gates to ensure the maximum use of the interceptor to store excess combined sewage.   

The information shown above from the April 2003 Modified Facility Plan summarizes 

updates to an Inner Harbor CSO Facility Plan submitted to the NYSDEC in January of 1993.  

This January 2003 Facility Plan provided extensive water quality sampling and water quality 

modeling to document the impacts of CSOs on the waters of New York Harbor, specifically the 

Hudson River adjacent to Manhattan.  This report demonstrated that CSOs do not significantly 

contribute to dissolved oxygen and coliform problems in the open waters of the Hudson River, 

Lower East River and Upper New York Bay.  Based on these conclusions, the Facility Plan 

recommended regulator improvements and inline interceptor storage for the North River WPCP 

drainage area as part of a technology based control strategy to maintain the sewer system and to 

maximize CSO flows to the WPCP. 

2.3 DESCRIPTION OF THE MODELING FRAMEWORK 

Combined sewage that overflows from the sewer system to protect the WPCP from being 

inundated in wet weather is not readily documented by direct measurements.  The number of 

outfalls in the system and the complexity of making flow measurements in sewer systems 

impacted by tides make direct measurement of overflow an expensive and in-exact science.  An 

alternative to measurement of the overflows is calculation of the overflow volumes using 

engineering equations.  As indicated in the preceding sections of this report, the sewer system is 

complex and does not readily lend itself to application of the engineering calculations relating 

rainfall to combined sewer overflow. Another alternative is to apply a computer model that 

contains all of the necessary equations.   

The computer model selected to calculate overflows from the North River WPCP sewer 

system for this impact analysis was a modern sewer system model know as the InfoWorks 

computer model.  InfoWorks is a detailed hydraulic model used to determine runoff flows, water 
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surface elevations and flows within sewers for evaluation of sewer conditions, for estimation of 

CSO overflows, and for developing loadings to receiving water quality models.  InfoWorks has 

been applied to a variety of complex wet weather analyses including CSO and stormwater 

assessments.  InfoWorks is being applied to the entire NYC combined sewer system as part of 

the Long Term CSO Plan Development activities currently being undertaken at the DEP.  The 

model uses hourly rainfall data to calculate hourly WPCP flow, and CSO and/or stormwater 

discharges.

The model has many individual components that have been refined over the past 20 

years.  Although InfoWorks is not a direct descendent of an earlier hydraulic modeling program 

sponsored by EPA known as the Storm Water Management Model (SWMM model) it could be 

considered a more modern version of the 30-year old EPA sponsored program.  The following 

sections describe some of the components of the model. 

Surface runoff computations – This section of the program computes the amount of 

overland runoff for individual drainage areas.  Generally, a runoff area would be a small 

regulator drainage area.  For large regulator drainage areas, there would be many sub-catchment 

areas draining to the regulator.  This element of the program accounts for depression storage, 

infiltration, impervious surfaces, sheet flow across land surfaces, curb and gutter flow to central 

collection points.  This module converts rainfall to surface runoff. 

InfoWorks uses a rationale type approach to estimate runoff (i.e., Q = CIA) from 

drainage areas incorporating such features as time and condition dependant 

infiltration/percolation into the runoff coefficient (“C”).  Hourly runoff (“Q”) is calculated by 

multiplying hourly precipitation (“I”) values within the drainage area (“A”) by the runoff 

coefficients (“C”) for the tributary drainage areas.  For impervious areas, the runoff coefficient 

dictates that all precipitation runs off surfaces except for a small amount that is collected in 

surface depressions.

Sewer transport – This section of the model accepts runoff flows at nodes (manholes), 

adds in dry weather sewage flows and creates combined sewage within individual pipes.  Flows 

are then transmitted along the pipes using the Mannings equation, when not impacted by 

backwater or other transient affects.  Flows in excess of pipe capacity are not transferred through 

the pipes as they are stored in the node immediately upstream the pipe and released once 

capacity becomes available in the pipes.  When backwaters or other transients occur, the model 

improves on the Mannings analysis in that actual pipe and regulator hydraulics equations (full St. 

Venant’s equations) are included so that backwater curves, hydraulic grade-lines, sewer 
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surcharging, and regulator hydraulics are calculated on finer spatial and temporal scales.  This 

type of hydraulic model has undergone over 30 years of development since the days of the 

SWMM model and has had hundreds of applications around the world.  These computer models 

require extensive experience and effort for model set-up and application.    

The InfoWorks model is commercially available and supported.  It incorporates all of the 

features of the EPA SWMM model, with addition of many graphical user interfaces (GUIs) that 

assist the user in setting up model inputs and viewing model outputs.  The model contains a 

utility to compare model output with observed flow data.

This model also contains a utility to view a section through a pipe.  It displays the 

hydraulic grade line in the pipe at a point in the simulation.  It also displays the invert and crown 

of the combined sewer and the street grade.  

InfoWorks comes from a suite of models that are commercially available from the 

Wallingrord Software.  This model has essentially the same features as the original EPA SWMM 

model but is much more advanced and comes with a user friendly GUI that is ArcView GIS 

based. The model is one of among a variety of high-end computer models developed for use on 

desktop PC computers by European research/consulting organizations.

InfoWorks has all of the features that exist in the EPA model but is not based directly on 

the EPA SWMM model.  This model is based on many of the same basic energy and momentum 

equations of flow.  However, it does use different solution techniques and has a number of 

enhancements over the EPA SWMM model including the following: 

Enhanced ArcView based graphical user interface with ability to calculate certain 

input items from the data base (e.g., percent imperviousness).

Enhanced ability to evaluate Real Time Control Operations including the ability 

to interface with radar based precipitation data such as NEXRAD.

2.4 APPLICATION OF MODEL TO EXISTING SYSTEM 

The sewer system hydraulic model (InfoWorks) described above was used herein to 

calculate the amount of combined sewage discharged from the North River and Hudson Yards 

area combined sewers. The volume of CSO was calculated based on available precipitation data 

from the National Weather Service Central Park rain gage using InfoWorks, a commercial 
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compute based mathematical that simulates flows in sewers and is available from Wallingford 

Software, Inc.

A simple rainfall-runoff models (RAINMAN) for the entire North River drainage area 

was available for use here-in that provided a detailed summary of the regulator drainage areas.  

Similarly, a detailed InfoWorks hydraulic model of the two interceptor sewers, including the 

treatment plant that provided details of the interceptors and regulators was also available for use 

in this impact assessment.  These details included the interceptor sewers; drop shafts that convey 

flows from branch interceptors to the interceptor sewers, and the regulators.  However, the 

detailed model did not contain the regulator drainage areas.

At the onset of the EIS update process, a determination was made that this detailed 

InfoWorks hydraulic model and the simple RAINMAN model of the drainage surfaces could be 

combined to provide a comprehensive InfoWorks hydraulic model of the North River sewer 

system to use in this EIS impact analysis 

Following sections describe the model review and update, calibration, and model 

application to future conditions. 

2.4.1 Model Review and Update 

The Bureau of Water and Sewer Operations (BWSO) of DEP provided as-built and 

construction drawings of the north and south interceptor sewers, branch interceptors, and the 

regulators within the North River drainage area.  All of these drawings were reviewed to 

confirm, and update as appropriate, the regulator configurations, invert elevations of diversion 

weirs and of branch interceptors, and the interceptor sewers.  In addition, the infiltration/inflow 

drawings and regulator improvement program reports developed by the DEP were reviewed to 

supplement information on the sewer connections within individual regulator tributary areas and 

regulator chambers. 

One or more sewer segments upstream of each regulator was included in the model, in 

addition to the regulator and interceptor configurations.  The regulator drainage areas 

encompassing the Project Area were characterized in detail by including several sewer segments, 

and delineating the corresponding runoff-contributing areas to individual manholes included in 

the model.  The Bureau of Wastewater Treatment (BWT) also provided construction drawings of 

the North River treatment plant, including the dimensions of wet well and influent gates that 
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control inflows to the wet well.  The wet well of the WPCP and the pumps were included in the 

model to assure that plant pumping was properly calculated. 

Figure 2-5 shows a schematic of regulator connections to the interceptor sewers, and the 

model includes all the 61 regulators and 52 permitted combined sewer outfalls within the North 

River drainage area.  This figure is a detailed representation of the sewer network in the Project 

Area as it is schematized in the InfoWorks model. 

2.4.2 Model Calibration and Verification 

Before application, any computer model must be calibrated to verify that it is reliably 

simulating the real world.  Calibration of a hydraulic model requires reliable in-system and/or 

overflow data under a range of storm conditions.  HydroQual compiled data from various 

sources to support model calibration, which included: 

Flow data is compiled by BWT of DEP in the North River WPCP service area as part of 

inflow/infiltration characterization.  Shown in Figure 2-6, there are the 10 locations within the 

system where flow data was monitored by BWT from 1993 to December 2003.  There were six 

locations in regulator drainage areas (NR6A, NR6B, NR6C, NR9, NR12, and NR13) and four 

locations in the North and South interceptor sewers (NR4, NR5, NR50, and NR48).  Water depth 

data area also compiled by BWT at seven regulators (NR18, NR26A, NR28, NR3, NR33, NR45, 

and NR50). 

Based on a review of the available information, data from April to November 2003 were 

chosen for model calibration.  A range of precipitation events occurred within this period, and 

flow data was available at 5-15 minute intervals at most of the 10 locations.  Precipitation data, 

from the National Weather Service rain gauge at Central Park, was reviewed to identify a range 

of wet weather events suitable for calibration and verification of the hydraulic model.  There 

were 25+ events separated by an inter-event time of 4 hours or more.  Nine events, listed in 

Table 2-5, were chosen based on the range of precipitation volumes and peak/average intensities, 

and also the completeness of concurrent flow/water depth data.  Five of these events were used 

for calibrating the hydrologic and hydraulic model parameters, and the remaining four were used 

to verify the model performance without adjusting the parameters. Events #1, #2, #5, #6, and #9. 

were used in the model calibration process. 
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Figure 2-5.  Schematic of North River InfoWorks Model
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Figure 2-5.  Schematic of North River InfoWorks Model
(Continued)

South 2 South 3 
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Figure 2-5.  Schematic of North River InfoWorks Model
(Continued)
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North1

WPCP
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Figure 2-5.  Schematic of North River InfoWorks Model
(Continued)

North 1 North 2 
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Figure 2-6.  Locations of BWT Flow Monitors in the Regulators/Interceptors
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Table 2-5.  Summary of Rainfall Events Used in Model Calibration/Verification 

Events Start Time End Time 
Volume

(In)

Ave.
Intensity
(in/hr)

Max
Intensity
(in/hr)

#1 4/25, 11 PM 4/26, 9 PM 0.57 0.03 0.16 

#2 6/3, 5 PM 6/5, 0 AM 2.67 0.13 0.66 

#3 6/7, 9 AM 6/7, 8 PM 0.89 0.08 0.18 

#4 6/18, 1 AM 6/18, 11 AM 0.86 0.09 0.22 

#5 9/18, 11 PM 9/19, 5 AM 0.59 0.10 0.18 

#6 9/23, 1 AM 9/23, 1 PM 1.19 0.10 0.34 

#7 10/14, 10 PM 10/15, 5 AM 0.87 0.12 0.44 

#8 10/26, 11 PM 10/27, 10 PM 1.93 0.12 0.47 

#9 11/19, 5 AM 11/20, 9 AM 2.38 0.39 0.62 

Most of the outfalls in the North River drainage area are submerged at some point in the 

tidal cycle; therefore, representation of the tidal influence on these outfalls was critical to 

characterize the actual sewer system performance.  Tide data compiled at Battery station by the 

National Oceanic and Atmospheric Administration (NOAA) was used to set the tides at each of 

the outfall tide gages impacted by the Hudson River tides.  Tidal correction factors were used to 

develop estimates of the tidal variations near each of the combined sewer outfalls, which were 

then explicitly included in the hydraulic model. 

Limited historic data was available on the typical dry weather flows contributed by 

individual regulator drainage areas into the interceptor sewers.  Therefore, the 2000 census data 

was used to develop initial dry weather flow estimates based on the population distribution.  The 

flow data at the ten BWT locations were then used to confirm and redistribute dry weather flows 

contributed by the individual regulator drainage areas. Eight dry weather events were chosen 

from the April-November 2003 period to achieve this dry weather flow calibration. Shown in 

Figure 2-7 are examples of dry weather flow calibration achieved at the treatment plant and 

selected regulator/ interceptor flow monitoring locations.  The monitored and modeled flows 

correlated very well for all of the eight dry weather flow events. 
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Figure 2-7.  Calibration of Model for Dry Weather Flow (October 24, 2003)

 Blue line – model   Red line – observed data
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Figure 2-7.  Calibration of Model for Dry Weather Flow 
(October 24, 2003 - Continued)

Blue line – model   Red line – observed data 
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 Calibration of the model for wet weather conditions consisted of reviewing the 

appropriate hydrologic and hydraulic model parameters and making adjustments as necessary.  

The hydrologic parameters such as depression storage, evapotranspiration, infiltration, overland 

flow width, and surface roughness were adjusted to achieve the runoff volume balance.  Surface 

slopes for drainage areas tributary to individual manholes in the system were obtained from the 

surface contours and the spot elevation data developed by the DEP.  The percent imperviousness 

factors were assumed based on the land use types within each drainage area. 

Flow data at individual regulator drainage areas were used to adjust the hydrologic model 

parameters, since these flows would not be influenced by potential backwater effects in the 

interceptor sewers.  These hydrologic parameter sets were then extended to other regulator 

drainage areas based on the similarity in land uses and proximity to those regulator drainage 

areas where flow data were available. 

The operation of treatment plant influent gates largely determines the performance of the 

sewer system during wet weather periods.  Based on detailed discussions with the plant 

operators, it was understood that the wet well had a small storage volume, and the WPCP 

isolation gates were used to prevent flooding in the plant when the wet well water level reached 

an elevation of –20 feet.  An operation rule curve was developed accounting for the wet well 

water level variations and associated pumping and gate closure positions to represent the 

dynamic operation of the treatment plant during wet weather periods.  Ideally, the wet well water 

level was maintained between –35 and –38 feet. 

The North River interceptor sewers were designed to accommodate peak flows of up to 

440 MGD when flowing at about 60% of the full depth.  Consequently, significant inline storage 

is realized when the plant inflows are throttled using the influent isolation gates.  Since this 

causes backwater effects in the interceptor sewers, both flow and water level data at the 

interceptor monitoring locations were used to calibrate the model for the five wet weather 

periods.  The treatment plant operation rule curve was adjusted until the monitored and modeled 

plant inflows correlated very well.  Figure 2-8 shows a comparison of the monitored and 

modeled flow data at the treatment plant and at selected monitoring locations in the regulators/ 

interceptors.  
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Figure 2-8.  Calibration of Model for Wet Weather Flow (April 25, 2003)
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Figure 2-8.  Calibration of Model for Wet Weather Flow 
(April 25, 2003 - continued)

Blue line – model   Red line – observed data 
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 An independent set of wet weather events was used to verify the model performance.  

During this process, the calibrated model was used to simulate four wet weather events without 

adjusting any hydrologic and hydraulic model parameters.  Events #3, #4, #7, and #8 were used 

to verify the model. The modeled and monitored flows at 10 locations and also at the treatment 

plant correlated well for these four events. 

2.5 FUTURE CONDITIONS ANALYSES 

This section of the report summarizes the analyses conducted using the calibrated sewer 

system hydraulic model to estimate the changes in combined sewer overflows associated with 

the proposed Project. 

2.5.1 Sewage Flows 

Future No Build dry weather sewage flows for the North River WPCP drainage area were 

developed using best engineering judgment in lieu of trying to estimate sewage flows from 

proposed rezoning actions, which are currently unknown.  The Hudson Yards DGEIS examined 

additional WPCP flows for future No Build and Future with the Project only within the Hudson 

Yards study area.  This was expanded on herein to take into account additional flow 

contributions from the entire North River WPCP service area.   

In order to prepare the analysis for the 2010 and 2025 planning horizons, the approach 

followed to address additional flows within the North River WPCP drainage area was to the use 

information available in the DEP's "New York City Water Demand and Wastewater Flow 

Projections - August 1998" report.  This report was developed by the DEP as a tool to use for 

future infrastructure planning activities.  This approach is a reasonable approach that addresses 

new and proposed developments and rezoning within the drainage area through overall 

population projections and other factors that impact wastewater generation.  The "low end" 

projections from this August 1998 report were used within this impact analysis, as these are  

reasonable based upon the current flows being handled by the WPCP.  The "high end" flow 

projections provided in the DEP report are well beyond current flow levels and were not 

considered representative of current conditions.  For example, the current North River WPCP 

2003 annual flow is 132 MGD.  The low end flow that was interpolated from this report was 145 

MGD while the high end flow was 165 MGD.  As indicated above, the low end projections were 

used since they more accurately reflect existing conditions.   
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The calculation presented below was utilized for the analysis of the effects of the North 

River WPCP on the Hudson River, the modeling of the sewer system, and the projection of CSO 

events and their potential impacts on water quality. 

The approach is as follows: 

Existing Conditions - Existing DEP treatment process flow data for fiscal year 2003 (the 

most recent available) for the North River WPCP were used to develop current sewage 

flows.  The 365-day average flow, which includes wet weather events that are handled by 

the WPCP was reported by DEP as 132 MGD.  The flow reported by DEP as the dry 

weather sanitary sewage flow (w/o wet weather flows) was 122 MGD. 

Future No Build

2010 - The 2010 flow was extrapolated flow based upon the projected 2015 flow 

of 151.6 MGD and the 2005 flow of 144.7 MGD using the low end flow 

projection in the DEP report.  This results in a projected flow for 2010 of 

approximately 135.5 MGD 365 day average flow as detailed below and 125.5 

MGD dry weather sanitary sewage flow.  

1. 151.6 MGD (projected 2015 low end flow) -144.7 MGD (projected 2005 

low end flow) = 6.9 MGD/10 years x 5 = 3.45 MGD (the incremental 

delta from 2005 to 2010), say 3.5 MGD 

2. 132 MGD (2003 DEP, 365 day average flow) + 3.5 MGD (incremental 

change) = 135.5 MGD = 365-day sewage flow 

3. 122 MGD (2003 DEP, dry day sanitary sewage flow) + 3.5 MGD 

(incremental change) = 15.5 MGD 

4. 2010 No Build WPCP flow would, therefore, be 135.5 MGD or 125.5 

MGD dry weather sanitary sewage flow

It was assumed that the calculated 0.2 MGD 2010 No Build increase in the 

Hudson Yards DGEIS (Table 16-8) was included in this number since it is well 

within the overall projected increase of 3.5 MGD calculated above. 



2-36

2025 - The calculated incremental change in the WPCP flows based upon the 

2025 flow of 155.6 MGD and the 2005 flow of 144.7 MGD using the low end 

flow projection in the DEP report.  This results in a projected flow for 2025 of 

approximately 142.9 MGD as the 365-day average flow and 132.9 MGD as the 

dry day sanitary sewage flow.  

1. 155.6 MGD (projected 2025 low end flow) -144.7 MGD (projected 2005 

low end flow) = 10.9 MGD (the incremental delta from 2005 to 2025) 

2. 132 MGD (2003 DEP, 365 day average flow) + 11.0 MGD (incremental 

change) = 142.9 MGD = 365-day flow 

3. 122 MGD (2003 DEP, 365 day average flow) + 10.9 MGD (incremental 

change) = 132.9 MGD = dry weather flow 

4. 2025 No Build WPCP flow would, therefore, be 143.9 MGD as a 365-day 

average flow and 133.9 as the dry day sanitary sewage flow

It was assumed that the calculated 0.4 MGD 2025 No Build increase in the 

Hudson Yards DGEIS (Table 16-8) was included in this number since it is well 

within the projected 10.9 MGD increase shown above. 

Future With Project

2010 – This future condition added the 2010 incremental change of 1.5 MGD due 

to the Hudson Yards project, as calculated in the DGEIS (Table 16-8 of DGEIS), 

to the 2010 No Build WPCP flows. 

1. 135.5 MGD (2010 No Build 365- day average WPCP flow) + 1.5 MGD 

(2010 incremental change) = 137.0 MGD = 365-day flow 

2. 125.5 MGD (2010 No Build dry day sanitary sewage WPCP flow) + 1.5 

MGD (2010 incremental change) = 127.0 MGD = dry weather flow 

2025 – This future condition added the 2025 incremental change of 7.1 MGD due 

to the Hudson Yards project, as calculated in the DGEIS (Table 16-8 of DGEIS), 

to the 2025 No Build WPCP flows. 
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1. 142.9 MGD (2025 No Build 365-day average WPCP flow) + 7.1 MGD 

(2025 incremental change) = 150.0 MGD 

2. 132.9 MGD (2025 No Build dry day sanitary sewage WPCP flow) + 7.1 

MGD (2025 incremental change) = 140.0 MGD 

As described above two sets of flows were developed for the analyses.  These 

flows are summarized in Table 2-6. 

Table 2-6.  Dry and Total Sewage Flows for Future Conditions  

Condition
Dry Weather 
Sanitary Flow 

(MGD)

365-day Average 
Sewage Flow 

(MGD)

Current (2003) 122 132 

Future 2010 125.5 135.5 

Future 2010 
w/Proposed Action 

127 137 

Future 2025 132.9 142.9 

Future 2025 
w/Proposed Action 

140 150 

These two flows (dry weather sanitary and 365-day) represent key information for 

use in the analyses, which follows.  The dry weather sanitary flow represents the 

domestic and industrial sewage present or project to be in the sewer system in 

non-rain periods.  It is this flow that was used as base flow in the calculation of 

combined sewer overflows in the InfoWorks model.  This model then imposes 

the amount of rainfall-induced runoff that enters the combined sewer system to 

compute the flow to the North River WPCP in wet weather and the amount of 

CSO.  Simply put, the dry weather flow represents the daily average inflow to and 

overflow from the North River WPCP in dry periods.   

The 365-day average flow represents the total flow processed at the North River 

WPCP on a daily average basis.  This flow is calculated by dividing the total flow 

treated at the WPCP by 365.  This flow would represent the average effluent flow 
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leaving the WPCP during wet and dry periods and is the flow that was used to

assess the impact of the North River WPCP on Hudson River water quality.

2.5.2  Modifications to Sewer System Model to Accommodate Hudson Yards Changes 

In the future, the Hudson Yards and other projects that promote growth within the North 

River WPCP drainage area will, as previous described, add sewage flows to the sewer system.  

Depending on the individual projects there may need to be changes to the trunk sewers in the 

local streets.  There may also need to be changes to the regulators that divert sewage to a 

maximum of twice the dry weather flow to the WPCP and CSOs to New York Harbor.  In certain 

instances, where large scale changes are being made in the character of the area, there may need 

to be changes made to the City’s Sewer Drainage Plan. 

The Hudson Yards project may require some improvements within the sewers, regulators, 

and/or drainage plan.  DEP is preparing an Amended Drainage Plan for the rezoning area that 

includes upgrades to sewers that will accommodate the full build-out allowed under the proposed 

re-zoning.  The conceptual amended drainage plan would include upgrades to the project area 

combined sewers.  In addition, DEP is currently in the process of studying the feasibility of 

capturing storm water runoff and conveying this flow directly to the Hudson River by a separate 

storm sewer system (high level storm sewer system) within three sub-drainage areas in the re-

zoning area.  This would reduce storm water flows to the combined sewer system if 

implemented.  Also, the DEP has indicated that they will modify, as required, regulators 

receiving flows from the rezoning area to divert two times the proposed dry weather flow to the 

interceptor and the WPCP in order to avoid additional CSOs in the future with this project for 

storms where the North River WPCPs maximum capacity is not fully utilized.   

The results of those analyses were not completed in time to be used within this impact 

evaluation. In addition, as described in the previous section, additional flows are projected within 

the drainage area from a variety of future un-identified projects or as a result of water use 

patterns.  Analyses would be conducted by DEP to identify sewer system improvements and 

necessary drainage plan amendments at the time these projects are proposed.  No other drainage 

plan amendments were considered in conducting this evaluation.   

In order to complete the impact assessment, in the absence of site specific drainage plan 

amendments, analyses were conducted to determine whether adjustments needed to be made in 

the sewer system hydraulic model.  In order to properly conduct the impact analysis under future 

flows, it was necessary to: 
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Assure that future base flows used in the hydraulic model would not calculate dry 

weather sewage overflows. 

Assure that the regulators in the model were capable of passing twice the design 

dry weather flow toward the WPCP in the future. 

Figure 2-9 shows a typical North River 

WPCP sewer system regulator structure.  This 

device is located at point in the sewer system 

where larger combined trunk sewers located in the 

streets reach the most downstream point in the 

sewer system before the Hudson River.

In reality, there are many combined trunk 

sewers and many regulators in the North River 

WPCP drainage area not just the single one show 

in this schematic. The purpose of the regulator is 

to control the amount of flow going to the WPCP 

in wet weather so as to not overwhelm the facility 

and flood it out.  The graphic shows the key 

elements in each regulator.  

The key elements in the regulator that control the fate of flow are the diversion chamber 

dam (weir), the sluice gate (orifice) and the branch interceptor.  The diversion dam (weir) is a 

concrete step over, which water must flow before it can exit into the Hudson River.  As long as 

the water level is lower than the weir (dry weather condition), combined sewage will be diverted 

through the sluice gate (orifice) to the branch interceptor, then to the interceptor and finally into 

the North River WPCP.  If the flow in the sewer exceeds the capacity of the sluice gate (orifice), 

the branch interceptor or the interceptor or is higher than the diversion dam (weir), then it will be 

discharged as an overflow (wet weather condition). 

DEP is examining all of these aspects of the system for the regulators within the Project 

Area.  This analysis could result in a plan to improve the regulators within the Project Area so 

that additional combined sewage would be directed to the North River WPCP.

Interceptor 

FiFi

Figure 2-9.   Typical NYC Regulator 
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Non-Project Area Regulators - An analysis was conducted to determine whether the 

InfoWorks computer model of the sewer system would need to have any of the key 

elements of the regulators improved to accommodate future flows to allow the impact 

analyses to be conducted for the FGEIS.  This analysis consisted of running the model 

under different rainfall intensities until the water level just reached the top of the 

diversion dam.  At that point in time, the amount of flow entering the branch interceptor 

was recorded.  The model was executed in this mode for each regulator without having 

the regulator overflow to the harbor, until the amount of flow that could pass into the 

branch interceptor, and subsequently to the north or south interceptor, was determined. 

Next, the amount of dry weather sanitary sewage flow present at that location was 

determined for current and future conditions.  These flows were developed for the 

InfoWorks modeling analysis to be reflective of current conditioning and do not represent 

more conservative flows used in DEP’s hydraulic calculations that are conducted in 

assessing potential drainage plan modifications.  These numbers were compared to the 

estimated maximum capacity of the regulator.   

The results of these analyses are shown in Table 2-7.  Indicated in this table are the 

regulator names and numbers (column 1), the estimated capacity of each regulator 

(column 3), the dry weather sanitary flow allocated to each regulator when the North 

River WPCP is treating 170 MGD or twice that flow - 340 MGD (column 4a & 4b), the 

dry weather sanitary sewage flow estimated to be present at each regulator in the future 

(2025) with the proposed project (column 5a) and twice that capacity (column 5b). 

Column 2 represents a drainage area Identification (ID) used in the model, which is the 

land surface connected to the adjacent regulator.  

In conducting this analysis, it was assumed that the total flow entering the interceptor 

through all the branch interceptors would flow freely out the end of the interceptor.  In 

reality this is not the case since the North River WPCP has a limited capacity. The 

analysis was, however, conducted as described above to assure that there would be no dry 

weather overflows calculated within the model and to assure that the regulators would 

pass two times the dry weather flow for the future conditions. 

The information contained in this table shows that for all regulators, except regulator 21, 

the calculated maximum theoretical capacity (column 3) of all regulators exceeds the 

estimated flow allocation when the WPCP is treating its maximum flow of 340 MGD 

(column 4).  The table also shows that twice the design flow for the future with the 
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Table 2-7.  Hydraulic Model Regulator Capacities 

          

      Calculated         Regulator
   Regulator  Regulator 2025 FB DWF 2X2025 FB DWF 

Subcatchment ID Regulator   Capacity (MGD)   2xDDWF Sub-total   (MGD) (MGD) 

CS-01 N1  21.20  0.33 17.47  6.93 13.85 
CS-03 N3    17.14     
CS-04 N4  1.80  0.13   0.05 0.10 

CS-05 N5  2.50  0.38   0.15 0.30 
CS-06 N6  no overflow  0.02   0.03 0.06 

CS-07 N7  2.00  0.02 0.05    
CS-08 N8    0.02     

CS-09 N9  7.30  0.25 3.25  1.29 2.57 
CS-10 N10/11    1.31     

CS-12 N12    0.93     
CS-13 N13    0.02     

CS-14 N14    0.74     
CS-15 N15  4.00  1.09   0.43 0.87 

CS-16 N16/16A  27.00  17.46   6.92 13.84 
CS-17 N17  3.85  0.02   0.01 0.02 

CS-18 N18  35.90  11.37   4.51 9.01 
CS-19 N19  26.20  10.91   4.32 8.65 

CS-20 N20  5.00  1.35   0.53 1.07 
CS-21 N21  6.20  10.02   3.97 7.95 

CS-22 N22  5.32  3.22   1.28 2.55 
CS-23a N23  79.15  54.82   21.73 43.47 

CS-24 N24  9.02  3.55   1.41 2.81 
CS-25 N25  11.65  5.17   2.05 4.10 

CS-26A N26/26A  68.18  24.18   9.59 19.17 
CS-27 N27  no overflow  0.87   0.35 0.69 

CS-28 N28  62.54  23.00   9.12 18.23 
CS-29 N29  no overflow  9.24   3.66 7.33 

CS-29Ab N29A  29.80  23.56   9.34 18.68 
CS-30 N30  8.45  4.05   1.61 3.21 

CS-31 N31  4.60  0.46   0.18 0.36 
CS-32 N32  3.30  0.48   0.19 0.38 

CS-33 N33  140.62  47.74   18.93 37.85 
CS-35 N35//36/37  no overflow  0.81   0.32 0.64 

CS-38 N38  3.02  0.26   0.10 0.21 
CS-39 N39  3.93  0.10 1.45   0.06 0.11 

CS-40 N40/41    1.35   0.78 1.56 
CS-42 N42  3.16  0.07   0.04 0.08 

CS-43b N43/44  7.04  0.93   0.53 1.04 
CS-45a N45  66.09  32.02   18.47 36.95 

CS-46 N46  7.48  3.51   1.39 2.78 
CS-47 N47  8.69  3.04   1.21 2.41 

CS-48 N48  8.56  1.53 2.52   0.61 1.22 
CS-49 N49    0.98   0.39 0.78 

CS-50 N-50  38.14  12.17   4.83 9.65 
CS-51 N51  12.90  0.91 3.95   0.36 0.72 

CS-52 N52    3.04   1.21 2.41 
CS-53 N53  no overflow  0.00   0.00 0.00 

CS-54 N54  2.13  0.56   0.22 0.44 
CS-55 N55  6.22  3.04   1.21 2.41 

CS-56 N56   2.66   1.83     0.72 1.45 
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project (column 6) is lower than the computed maximum capacity (column 3) for all of 

the regulators.   

The overall conclusion from this evaluation is that a slight adjustment was required in the 

model to regulator 21.  It is possible that this modification is only required in the model 

and will not actually be required to the system.  Much more detailed field investigations 

and hydraulic calculations would be required before a recommendation would be made to 

adjust regulator 21.  However, each of the other regulators, as they were configured 

within the model, would have the hydraulic capacity to allow more than twice the dry 

weather sanitary sewage flow into the interceptor for the future conditions (2025) and 

would not create dry weather overflows.  In fact the analyses show that in total the 

regulators have the capacity to transport as much as 4 times the dry weather flow under 

free flow conditions.  This being the case it was possible to conduct the analysis of the 

impacts of the project on the combined sewer system without making any other 

modifications to the model structures.  Changes that may be made by the DEP in 

accordance with any future drainage plan modifications would presumably reduce CSO 

overflows.

Project Area Regulators - The DEP determined that regulators within the Project Area 

could be modified to allow additional dry weather flows and combined sewage flows to 

be effectively transported into the interceptor and to the WPCP for treatment.  The 

concept would be to improve internal elements so that they would direct more flow from 

the Project Area into the interceptor, thereby minimizing potential future increases in 

CSO associated with the Project.  This would allow Project Area combined sewage to be 

fully treated at the North River WPCP for wet periods when the WPCP would not be 

receiving 340 MGD from the remainder of the service area.  At the time that this impact 

analysis was conducted, DEP had not yet completed the drainage plan calculations to 

determine changes required to sewers in the project area.  Further, DEP was in the 

process of examining the regulators to determine how they could raise the overflow weir 

and/or expand the capacity of the branch interceptors to assure that two times dry weather 

flow could be diverted into the interceptor in order to avoid additional CSOs in the future 

with the project for storms when the North River WPCP capacity is fully utilized.  As no 

specific design changes were available at the time this report was developed, the 

regulators in the model were not modified in this impact analysis. 

It should be noted that the sewer system is dynamic and complex and it should not be 

assumed based on this analysis, that the amount of flow passed by any individual 
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regulator would reflect the conditions shown in Table 2.7.  The capacity listed in this 

table reflects a free flowing condition, which is not present in reality since the North 

River WPCP operates to control the maximum total flow entering the system to 340 

MGD.  Therefore, the actual flow entering the north and south interceptors from any 

individual regulator will be less than the maximum capacity show in Table 2.7 and are 

dependant on a number of factors including the relative elevation of the diversion weir, 

the size of the branch interceptor, the proximity to the WPCP and other features that 

come into play when the system operates in a dynamic mode during wet weather. 

2.5.3 Future CSO Volumes and Flows 

The results of the model simulations was used to estimate: 

The annual overflow volumes for CSOs in the North River WPCP drainage area 

and the Project Area for current conditions and for future conditions with and 

without the Proposed Action for two analysis years (2010 and 2025). 

The annual pollutant loadings from CSOs in the North River WPCP drainage area 

and the Project Area for current conditions and for future conditions with and 

without the Proposed Action for two analysis years (2010 and 2025). 

The sewer system hydraulic model was used to calculate the amount of combined sewage 

present within the sewer of the North River WPCP service area during a 1-year simulation 

period.  An entire year was chosen as the simulation for a number of reasons, as outlined below. 

A full 12-month simulation allows for an evaluation to be made over a variety of 

storm conditions including small, medium and large events. 

Certain DEP discharge permit reporting requirements revolve around 12-month 

reporting of combined sewer overflows. 

A full year simulation allows for assessment of storms that overlap each other 

providing additional stresses on the infrastructure and on the environment. 

In conducting this 1-year simulation, calendar year 1988 rainfall were selected for the 

rainfall sequence as: 
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this rainfall pattern has been shown to represent typical long term average rainfall 

conditions for the NYC area, 

this rainfall pattern is being used for other water quality impact evaluations by 

local regulatory personnel in developing of total maximum daily loads (TMDLs) 

for New York Harbor, and 

this rainfall pattern contains a fairly wet July that serves to create additional 

stressors on both the sewers and on water quality. 

Table 2-8.  Summary of 1988 Rainfall Statistics 

Annual Rainfall 
Statistic 1988 JFK 

1988
Central

Park

Long-Term
Average

(1970-1999)

Total Volume (in) 
Return Period (yrs) 

40.7
2.4

44.67
1.9

39.2
1.9

Intensity (in/hr) 
Return Period (yrs) 

0.067
10.3

0.062
2.6

0.055
1.9

Number of Storms 
Return Period (yrs) 

100
1.1

94
1.0

112
1.9

Storm Duration (hrs) 
Return Period (yrs) 

6.1
2.1

7.07
4.9

6.1
1.9

Rainfall data from the Central Park National Weather Service rain gauge records show 

that the 1988 rainfalls had the characteristics summarized in Table 2-8 in relation to the long-

term averages for the area. 

This rainfall pattern was imposed on the sewer system model to compute the CSO 

overflows and the wet weather flow to the North River WPCP.  For the purpose of this analysis 

the North River WPCP influent raw sewage pumping was set as in the model calibration 

analyses to a maximum pumping rate of 340 MGD. 
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For the future condition with the proposed Hudson Yards project, a number of actions 

have been proposed that could possibly result in some changes in runoff from the connected 

drainage area.  These changes are described in the following text boxes abstracted from the 

DGEIS.

Based on this information, changes in use of the land areas tributary to the sewer system 

in the Project Area will convert a portion of the existing impervious surfaces into pervious 

surfaces of partially impervious surfaces.  This would result in a reduction in the amount of 

runoff from these areas during rainfall periods.  For the purpose of this analysis, the following 

assumptions were made. 

The Caermmerer Yard (located between W. 33rd and W. 30th Streets and Tenth 

and Twelfth Avenues) surface runoff is currently directed through a storm sewer 

directly to the Hudson River.  When that analysis was conducted it was not clear 

that the runoff from the Caemmeron Yards was routed through a storm sewer to 

the Hudson River.  Therefore, for this analysis it was assumed that the Yards were 

diverting runoff to the combined sewers.  This amounts to a worst case 

assumption of the surface runoff from two 16-acre (+/-) lots being directed into 

the combined sewer system.   

In the future, a portion of the Yards will be devoted to the multiuse facility.  This 

facility will have its own 150,000-gallon storm water storage and retention tank. 

that will contain all but about 2 rainfall events a year.  The overflows not 
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contained will be routed through the Caermmerer Yards storm sewer and not into 

the CSO system.  About one-half of the remainder of the Yards will be converted 

to open space.  It was assumed herein for all future analyses that the storm water 

from that area will be connected to the combined sewer after accounting for some 

rainfall attenuation and that the stormwater from the multi-use facility would be 

directed to the combined sewer system, again a worst case analysis. 

As noted in the text boxes above, a portion of the redeveloped area will be turned 

into open space or will have green rooftops for storm water retention.  For the 

purpose of this analysis, these areas (66 acres) were assumed to retain the first 

0.25 inches of rainfall completely.  After this retention, the ensuing runoff was 

directed to the CSO system without any retardation factors.

The InfoWorks model was executed for a few different scenarios to calculate changes in 

combined sewer overflow volumes and frequency as a result of the increases in the base sanitary 

sewage flows.  The results of these analyses are shown in Table 2-9.  This table indicates that 

increases in the base sanitary flow to the WPCP would result in some increase in combined 

sewer overflows throughout the North River WPCP drainage area.  This overflow occurs because 

the WPCP is only capable of treating a peak wet weather flow of 340 MGD.  For the current 

conditions, with the base sanitary dry weather flow at 122 MGD, the WPCP will treat a peak wet 

weather flow of 218 MGD (340 MGD minus 122 MGD).  Any combined sewage present in wet 

weather beyond a flow of 218 MGD would be discharged into New York Harbor. 

 For the 2010 future condition without the project, the dry weather sanitary sewage flow is 

expected to be 125.5 MGD.  This would result in the WPCP treating a peak wet weather sewage 

flow in the future of 214.5 MGD beyond the 125.5 MGD.  The treated peak flow of 214.5 MGD 

would be less than the presently treated peak flow of 218 MGD. Therefore, for a given storm 

event, larger dry weather sewage flows would result in less CSO being treated at the WPCP and 

more being discharged into New York Harbor. 

 For the 2025 future condition without the project, the dry weather sanitary sewage flow is 

expected to be 132.9 MGD.  This would result in the WPCP treating a peak wet weather sewage 

flow in the future of 207.1 MGD beyond the 132.9 MGD.  The treated peak flow of 207.1 MGD 

would be less than the presently treated peak flow of 218 MGD. Therefore, for a given storm 

event, larger dry weather sewage flows would result in less CSO being treated at the WPCP and 

more being discharged into New York Harbor. 
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Table 2-9.  Summary of Combined Sewer Overflow Volumes – Annual Basis 
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Table 2-10. Summary of Combined Sewer Overflow Volumes – Event Basis
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Table 2-10 provides a summary of the average volume of combined sewage overflowing 

during a typical storm event from each outfall in the North River WPCP service area.  It is 

calculated as the total annual overflow volume divided by the number of overflow occurrences at 

that location.   

The results of Tables 2-9 and 2-10 are summarized in Tables 2-11 through 2-14 in a more 

consolidated format.  It should be noted that minor differences in numbers reported herein are 

related to round off and truncation errors. 

Table 2-11 shows that conservative projections of anticipated growth within the North 

River drainage area by 2010 would cause an additional increase in annual CSO overflow 

volumes of about 3.0 percent throughout the drainage area with some variance depending on the 

location of the outfalls. 

Table 2-11.  Overflow Statistics for 2010 Without Proposed Action 

Existing
Conditions
– Overflow 

Volume
(MG)

2010
CSO

Overflow 
Volume
(MG) – 

No
project

Increase
in CSO 
(MG)

Change
in CSO 

%

Increase in 
CSO

(MG/Event)
Entire North River 
WPCP area 

735.5 757.5 22.1 3.0 1.2 

Outfalls within 
Project Area 

160.7 166.3 5.6 3.5 0.4 

Outfalls Outside 
Project Area 

574.7 591.2 16.5 2.9 0.7 
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Table 2-12 summarizes the anticipated impacts of the Project in the year 2010. 

Table 2-12.  Overflow Statistics for 2010 With Proposed Action 

2010 CSO 
Overflow 
Volume
(MG) – 

No project

2010 CSO 
Overflow 
Volume
(MG) – 
With

project

Increase
in CSO 
(MG)

Change
in CSO 

%

Increase in 
CSO

(MG/Event)
Entire North River 
WPCP area 

757.5 766.4 8.9 1.1 0.6 

Outfalls within 
Project Area 

166.3 170.8 4.5 2.7 0.3 

Outfalls Outside 
Project Area 

591.2 595.6 4.4 0.7 0.3 

Table 2-12 shows that conservative projections of anticipated growth within the North 

River drainage area by 2010 with the project would cause an additional increase in annual CSO 

overflow volumes of about 1.1 percent throughout the drainage area with some variance 

depending on the location of the outfalls.

The results for the future year 2025 are summarized in Table 2-13. 

Table 2-13.  Overflow Statistics for 2025 Without Proposed Action 

Existing
Conditions
– Overflow 

Volume
(MG)

2025
CSO

Overflow 
Volume
(MG) – 

No
project

Increase
in CSO 
(MG)

Change
in CSO 

%

Increase in 
CSO

(MG/Event)
Entire North 
River WPCP area 

735.5 806.7 71.2 9.7 3.7 

Outfalls within 
Project Area 

160.7 177.4 16.7 10.4 1.1 

Outfalls Outside 
Project Area 

574.7 629.3 54.6 9.5 2.5 
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Table 2-13 shows that conservative projections of anticipated growth within the North 

River drainage area by 2025 would cause an additional increase in annual CSO overflow 

volumes by about 9.7 percent throughout the drainage area with some variance depending on the 

location of the outfalls. 

Table 2-14 summarizes the anticipated impacts of the project in the year 2025. 

Table 2-14.  Overflow Statistics for 2025 With Proposed Action 

2025 CSO 
Overflow 
Volume
(MG) – 

No project

2025 CSO 
Overflow 
Volume
(MG) – 
With

project

Increase
in CSO 
(MG)

Change
in CSO 

%

Increase in 
CSO

(MG/Event)
Entire North River 
WPCP area 

806.7 850.3 50.2 6.3 0.5 

Outfalls within 
Project Area 

177.4 190.6 16.7 9.6 0.1 

Outfalls Outside 
Project Area 

629.3 659.6 33.3 5.3 0.4 

Table 2-14 shows that conservative projections of anticipated growth within the North 

River drainage area by 2025 with the Project would cause an additional increase in annual CSO 

overflow volumes by about 6.3 percent throughout the drainage area with some variance 

depending on the location of the outfalls.

Overall, the Project is estimated to increase combined sewer overflows in 2010 by about 

1.1 percent and in 2025 by about 6.3 percent in the North River WPCP drainage area.  These 

results should be considered conservation and a high-end estimate for the following reasons. 

Drainage Plan changes anticipated by DEP to modify the sewer system, or other 

potential changes being assessed to regulator structures in the Project Area, are 

not included in these estimates of future overflows.  Regulator changes to raise 

weirs or increase branch interceptor capacity could reduce CSO for times when 

the peak North River WPCP flow of 340 MGD has not been reached and is not a 

limiting factor.

Fairly conservative assumptions were made relative to the amount of rainfall 

retained on the green roofs and open areas.  Recent testing data indicates that the 
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amount of rain retained on green roofs could be 0.5 to 1.0 inches, both being far 

greater than the 0.25 inches assumed in the analyses. 

Another conservative assumption made here-in was that the Caemmeron Yards 

runoff is routed into the combined sewers not into the storm sewer and directly to 

the Hudson River.

These potential changes were not included so that if any bias exists it would be to over-

calculate CSO overflows so the water quality impacts calculated in section 3 of this report would 

not be underestimated. 

The modeling analyses conducted (Tables 2-9 and 2-10) provides an estimate of the 

frequency of combined sewer overflows from outfalls within the Project Area and outside the 

Project Area but within the North River WPCP drainage area.  This table shows that the 

combined sewers are calculated to overflow from a low of zero times a year to a high of 56 times 

a year.  It appears that the average or typical overflow frequency appears to be between 10 and 

15 times a year.  

The frequency of CSOs events within the project and within the North River area is 

summarized in Table 2-15. 

Table 2-15.  Summary of CSO Overflow Frequency Within The  
North River WPCP Area 

Range in 
2010 CSO 
Overflow 

Frequency
(#/yr) - No 

project

Range in 
2010 CSO 
Overflow 

Frequency
(#/yr) – 
With

project

Range in 
2025 CSO 
Overflow 

Frequency
(#/yr) - No 

project

Range in 
2025 CSO 
Overflow 

Frequency
(#/yr) – 
With

project
Outfalls within 
Project Area 

0 to 20 0 to 20 0 to 20 0 to 21 

Outfalls Outside 
Project Area 

0 to 57 0 to 57 0 to 56 0 to 60 

Overall, the modeling analysis indicates that there is only a very slight increase in the 

number of times individual CSOs overflow from the combined sewer system associated with the 
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Project.  None of the outfall areas are calculated to have an increase in overflow frequency 

associated with the Project for the 2010 future scenario.   

For the future 2025 year, five of the ten outfalls in or adjacent to the Project Area are 

calculated to have an increase of one additional overflow occurrence a year.  For 2025, a select 

few outfalls outside the Project Area will have a higher increase in the number of overflow 

occurrences each year, with the highest being 4 additional overflow occurrences at one outfall.  

Thirty-one of the outfalls are calculated, for 2025, to have no increase in the number of overflow 

occurrences associated with the Project.  Thirteen outfalls are calculated, for 2025, to have one 

additional overflow occurrence in a typical year associated with the Project.  Six outfalls are 

calculated to have two additional overflow occurrences in a typical year associated with the 

Project for the future year 2025.

In summary, these analyses estimate that in 2025 without the project, the North River 

CSOs will overflow about 2.3 percent more frequently then they do now because of the increased 

base flow in the sewers.  The project would result in an additional increase of about 4.7 percent 

in overflow occurrences.  For the purpose of clarification, an overflow occurrence is defined 

herein to be a single overflow event at a single CSO outfall location.

2.5.4 CSO Overflow Quality

The water quality impact analyses, described in Section 3, required estimation of the total 

mass of pollutants that would be discharged from the CSOs not just the volume of overflow.  As 

indicated in earlier sections of this report, CSO overflows are a combination of sanitary sewage 

and storm water.  During a rainfall event the runoff from streets and other impervious surfaces 

picks up pollutants that are deposited on those surfaces.  When the street runoff enters the 

combined sewer system, it is mixed with the more concentrated sanitary sewage to form 

combined sewage.  This mixture is what is discharged to the Hudson River when the North River 

WPCP cannot treat all of the flow directed towards it. 

Street runoff (storm water) tends to have lower concentrations of pollutants than does 

sanitary sewage. Therefore, during large rainfall events overflows have concentrations that more 

resemble storm water than sanitary sewage since during these larger storms there is a larger 

volume of runoff in the combined sewage than there is sanitary wastewater.  Concentrations of 

pollutants would be higher during smaller rainfall events because the pollutants are less diluted 

when overflows do occur within the North River area on an infrequent basis, there would be a 

tendency for the combined sewage quality to be more reflective of weaker storm water since it is 
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the larger events that cause overflows and the smaller events with the stronger combined sewage 

are routed to the WPCP.  It is the product of concentration and sewage volume that form the 

mass of pollutants for use in the water quality impact analyses. 

The mass of CSO pollutants that would be discharged in the simulation periods were 

calculated by tracking the fraction of storm water and fraction of sanitary sewage in each outfall 

during each hour of overflow during each simulation period.  A concentration was then applied 

for each pollutant to the fraction of sanitary or fraction of storm water in the overflow.   

Concentrations applied to sanitary sewage and to storm water are listed below in Table 2-

16.

Table 2-16.  Concentrations of Sanitary Waste and Stormwater 
Used to Calculate CSO Mass Loadings 

Water Quality Constituent 

Sanitary Waste 
Concentration

(mg/l)

Stormwater 
Concentration

(mg/l)

Typical CSO 
Concentration

(mg/l)
Total Suspended Solids - TSS 150 27 39.3 
CBOD-5 - - 29 
Total Nitrogen - TN 26.1 2.4 4.8 
Total Phosphorus - TP 4.75 0.36 0.8 
Total Coliform Bacteria – units 
= No./100ml 

15,000,000 200,000 1,680,000 

Zinc – units = ug/l 420 154 180 
Lead – units = ug/l 66 28 32 
Copper – units = ug/l 220 35 54 

Sanitary sewage concentrations of CBOD-5, total nitrogen, and total phosphorus were 

defined based on 2003 annual average influent raw sewage measurements for North River 

WPCP.  Concentrations of metals in the sanitary wastewater was taken as a worst month 2003 

raw sewage concentration to assure a worst case analysis was being conducted.  As DEP does 

not routinely measure raw sewage influent concentrations of total coliform bacteria, a raw 

sewage concentration was assigned based on previous analyses conducted.  Stormwater 

concentrations were assigned based on storm water quality measurements made by DEP during 

numerous CSO facility planning studies over the past 20 years.   

Also shown in the far right column of Table 2-16 is an estimate of the CSO concentration 

of various constituents assuming, that at a certain point during an overflow event, 90 percent of 



2-55

the CSO consists of storm water and 10 percent consists of sanitary sewage.  This calculation 

emulates the way CSO concentrations were estimated for the mass loading analyses.  Application 

of this process in the water quality impact analyses described in Section 3 varied for practical 

reasons but was consistent in results with this approach. 

Water quality impact calculations, as described in Section 3, use the actual mass of 

combined sewage entering New York Harbor for each hour of the simulation periods.  A 

summary of CSO pollutant mass loadings resulting from the changes in the base sanitary sewage 

flow to the increased flows described above is provided in Table 2-17.

Table 2-17.  Incremental Changes in Average CSO Event Mass Discharges 

Changes From the Current Conditions 

Water Quality Constituent 
2003

Conditions

2010
Without
Project

2010
With

Project

2025
Without
Project

2025
With

Project
Total Suspended Solids - TSS 5,697 150 212 484 778 

BOD-5 3,416 90 126 290 466 

Total Nitrogen - TN 767 20.2 28.5 65.3 104.8 

Total Phosphorus - TP 132 3.5 4.9 11.2 18.1 

Total Coliform Bacteria - 2.6% 3.7% 8.5% 13.6% 

Zinc 23.6 0.6 0.9 2.0 3.2 

Lead  4.1 0.1 0.2 0.3 0.6 

Copper  7.9 0.2 0.3 0.7 1.1 

Note:  Numbers represent pounds of each constituent per event except for coliform bacteria. 

The calculated loadings of each pollutant during each event tend to be relatively small 

compared to other discharged mass loadings to the Hudson River.  For example, as shown in 

Table 2-2, the average TSS load currently discharged from the North River WPCP is 17,236 

pounds per day, while the incremental change in CSO mass loading during a typical event would 

be 778 pounds per event (2025 w/project).  Similarly, the WPCP discharges 21,291 pounds a day 

of total nitrogen (organic nitrogen + ammonia + nitrate + nitrite) while a typical CSO event is 

estimated to discharge 104.8 pounds.   
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2.5.5 Impacts of Conservative Assumptions on CSO Overflows 

A number of assumptions were made as part of these analyses to assure that worst-case 

impacts on water quality were being evaluated.  These assumptions tended favor a higher 

estimate of the volume of combined sewage that could be overflowing from the North River 

WPCP service area and presumably from the Project Area.  These assumptions follow. 

1. Caemmerer Yard – The fate of storm water from the rail yards was unknown 

when the model of the sewer system was being constructed.  Information that was 

readily available did not show whether storm water from this area was being 

discharged into the Hudson River or was entering the combined sewer system.  

Therefore for the existing conditions assessment of the volume of combined 

sewer overflow, this area was set-up so that runoff flows entered the combined 

sewer system. This assumption would tend of over-estimate the amount of 

combined sewage generated.  In all future conditions analysis this was also the 

case except for areas where open space was planned.  For planned open space 

areas, runoff was treated as detailed in #2 below.  No credit was taken here-in for 

any planned runoff collection or recycling systems planed for the multi-use 

facility.

2. Green Roof and Open Areas – The Proposed Actions include the use of green 

rooftops and open spaces to reduce runoff from previously impervious areas.  For 

the purpose of this analysis, it was assumed that a total of about 66 acres of 

impervious surfaces would become green open spaces, parks or green roof tops 

and therefore absorb a certain amount of rainfall.  As no information was 

available on the design of these rooftops or the performance in the New York City 

environment, an assumption was made that these spaces would absorb the first 

0.25 inches of rainfall.  Rainfall amounts after the first 0.25 inches would runoff 

these areas as if they were 100 percent impervious.  

Information obtained from Earth Pledge shows that a green roof could reduce 

annual runoff by 50 percent.  The information also shows that retention of the first 

0.5 inches of rainfall is reasonable.  In addition, the peak flow rate of runoff from 

a green roof could be reduced by 50 percent and there could be a delay in the time 

that it takes for runoff flows to start.  This delay can vary but could be up to a few 

hours.
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All of these factors, if considered in the analyses would result in reductions of 

runoff entering the combined sewer system and presumably in the amount of 

combined sewage generated from the area. 

3. SCADA System - New York City is automating regulators in the North River 

drainage area and is implementing a SCADA system in the City to control the 

regulators.  These actions are being taken to better manage the combined sewer 

collection system and to enhance the amount of wet weather sewage processed at 

the WPCPs.  No credit was taken for this action in estimating the volume of 

combined sewage overflowing from the sewer system.   

To comply with the newly negotiated CSO Consent Order and outlined on page 2-

17, DEP plans to have the regulator modifications completed in 2010.   

Ideally the SCADA system will supply information on the combined sewage in 

the collection system to WPCP plant personnel so that they will be better able to 

manage wet weather flow and maximize the amount of time the WPCPs are able 

to operate at their maximum design capacity.  In other words, the system should 

increase the amount of time the North River WPCP operates at or near 340 MGD.  

This would tend to reduce CSO flows that would normally have been discharged 

untreated.  This increase treatment of combined sewage was not accounted for in 

future condition assessments. 

4. Drainage Plan Improvements – As indicated in earlier sections, DEP conducted 

hydraulic calculations to assess any improvements in the combined sewers that 

would be necessitated by the Hudson Yards Proposed Action.  These calculations 

resulted in recommendations to replace or improve elements of the collection 

system.   

DEP is also examining other improvements that would have the potential to 

reduce CSO overflows through the system including modifications to the 

regulators to raise the diversion weir heights or to open up orifices and branch 

interceptors.  Another change being investigated is the construction of high level 

storm sewers in streets.  These storm sewers would transport runoff flow directly 

to the Hudson River keeping it out of the combined system and thereby reducing 

combined sewer overflows.   
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These types of modifications would result in transport of additional wet weather 

flow to the WPCP for times when the WPCP has not yet reached its maximum 

treatment capacity.  Changes in regulators could be made to any of the 62 

regulators in the collection system, providing they do not negatively impact 

upstream sewers and providing they do in fact serve to transfer additional flow to 

the WPCP.  DEP has committed to make changes to regulator structures in the 

area of the proposed action so that the action will not result in additional 

overflows from the project area when the WPC is operating below its’ design 

capacity.  DEP had not proposed any formal changes to any of the 62 regulators at 

the time this report was developed.  Therefore, no credit was taken for this 

potential reduction in the estimates of CSO overflows.  Similar changes could 

also be made outside of the Project Area as well to help reduce future overflows.

 In summary, the DEP is preparing an Amended Drainage Plan for the rezoning area that 

includes upgrades to sewers that would accommodate the full build-out allowed under the 

proposed rezoning.  The conceptual drainage plan is expected to include upgrades to the project 

area combined sewers.  Additionally, DEP is currently in the process of studying the feasibility 

of capturing storm water runoff and conveying this flow directly to the Hudson River by a 

separate storm sewer system (high level storm sewer system) within three sub-drainage areas in 

the rezoning area.  This would reduce the storm water flows to the combined sewer system if 

implemented.  Also, the City shall modify, as required, the regulators receiving flow from the 

rezoning area to divert two times the proposed dry weather flow to the interceptor and the WPCP 

in order to avoid additional CSOs in the future in the project area for storms when the North 

River Plant’s maximum capacity is not utilized.   

 Since no formal design change were prepared at the time these analyses were conducted, 

the assumption made herein was to not make any changes in the sewer system model.  This 

assumption was a worst case assumption that would result in an overstatement of future CSOs 

and the associated water quality impacts.  The implications of these assumptions included: 

An overestimate of the amount of street runoff entering the combined sewer 

system where DEP would provide separate storm sewers.   

An overestimate of the amount of CSO volume lost from the system where DEP 

would raise weirs within regulators.
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Overall, these assumptions with those noted above are conservative in that they tend to 

overestimate the potential for future volumes of CSOs.  Naturally such an overestimate would 

represent worst case conditions since it would also tend to overestimate the water quality impacts 

of the proposed project.
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SECTION 3 

HUDSON RIVER WATER QUALITY 

Readily available information was compiled to complete analyses of the impact of 

additional sewage flow associated with the Proposed Action on water quality in the Hudson 

River.  Information was compiled for inclusion in the FGEIS on water quality concentrations of 

such constituents such as total suspended solids, dissolved oxygen, total nitrogen, total 

phosphorus and a few different metals and bacteria.  This data was mostly compiled from the 

Hudson River and a nearby location in the Harlem River based on ambient water quality 

monitoring data collected by the DEP Harbor Survey Section of the Bureau of Wastewater 

Treatment (BWT) and others. This information was reviewed to assess the existing water quality 

near the area of the Proposed Action.

In addition, analyses were conducted to project the impacts of changes in pollutant 

loadings on water quality.  These analyses relied on the use of a water quality model of New 

York Harbor.  This modeling calculation allowed estimations to be made of impacts of the 

Proposed Action on water quality including any potential changes in dissolved oxygen (DO), 

total coliform bacteria, total suspended solids, total nitrogen, total phosphorus, copper, lead and 

zinc.

3.1 EXISTING WATER QUALITY DATA 

Water quality in the Hudson River is impacted by many factors including both 

wastewater treatment plant discharges and combined sewer overflows from both the New York 

and the New Jersey sides of the Hudson River.  NYSDEC classifies the Hudson River in the area 

of the proposed action as Class I requiring dissolved oxygen concentrations to be greater than 4.0 

mg/L at all times, total coliform bacteria to have a 30-day geometric mean of less than 

10,000/100 ML and a fecal coliform 30-day geometric mean of 2,000/100 ML.   

3.1.1  New York Harbor Water Quality – Far 

Field

There have been continuous improvements 

in New York Harbor water quality over the past 

few decades associated with improvements in 

sewage treatment and best management practices 
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applied to the combined sewage system.  These graphics show that dissolved oxygen 

concentrations in New York Harbor have improved to the point that most of the harbor provides 

an aquatic habitat that is satisfactory for fish survival (D.O. >2.3 mg/l, USEPA, Marine D.O. 

Criteria).  In addition, water quality has reached the point where more than 50 percent of the 

harbor waters are satisfactory for fish propagation (D.O. > 4.8 mg/l, USEPA, Marine D.O. 

Criteria). 

In addition, sanitary water quality has 

improved to the point that almost 100 percent of 

the harbor waters are in compliance with 

NYSDEC total coliform SB bathing standards 

(bathing criteria - geometric mean less than 

2,400 MPN/100 mL – blue line and 80 % of 

samples are less than 5,000 MPN/100 mL – 

orange line).  Sanitary water quality as 

measured by fecal coliform bacteria shows 

similar results, with nearly all areas close to or 

in full compliance with SB bathing standards 

(bathing criteria - median less than 200 

MPN/100 mL – blue line) (see Figure at right 

top - orange line) (see Figure at right bottom).  

Most remaining problems in the harbor are 

associated with confined tributaries that are near 

large CSO outfalls. 

Dissolved oxygen concentrations in the 

area of the Harbor adjacent to Manhattan also 

show a general increasing trend (see Figure 

left). Summer average dissolved oxygen 

concentrations have increased in both the 

surface and bottom waters.  Recently, summer 

average concentrations appear to have 

stabilized with bottom water concentrations 

averaging over 5 mg/l and surface 

concentrations over 6 mg/l. 
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Near Manhattan summer average coliform bacteria concentrations have also declined 

steadily over the past few decades. Similar to the dissolved oxygen data, summer average 

bacteria levels also appear to have leveled off, although there appears to be some recent 

fluctuations.  Summer average fecal coliform 

concentrations near Manhattan are less than 100 per 

100/ml. 

As water quality has improved over time, 

the NYSDEC has moved away from listing the 

Hudson River as an impaired water because of 

dissolved oxygen or coliform bacteria levels.  

NYSDEC has not listed the Hudson as being 

impaired for aquatic life or recreational uses on 

either the 2002 or the recently released 2004 303(d) 

list.  The relevant section of the NYSDEC 2004 303(d) list is shown in Figure 3-1. 

The State of New Jersey has recently indicated on their 2004 integrated listing that the 

Hudson aquatic life and recreation uses are attained based on the Interstate Environmental 

Commission (IEC) sampling data for dissolved oxygen and fecal coliform bacteria.  Relevant 

sections of the New Jersey’s consolidated listing (www.state.NJ.US/DEP/wmm/sgwqt/water/ 

integratedlist/integratedlist2004.html) are shown in the following graphics. 

Assessment Results for Fecal Coliform in the NY-NJ Harbor Estuary 
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New Jersey has also listed the waters of the Hudson on sublists 1 and 2 for dissolved 

oxygen, fecal coliform bacteria as well as for copper, lead and nickel indicating attainment.  

Relevant sections of the New Jersey 2004 Integrated List of Waterbodies are shown on Figure 3-

2A.

Assessment Results for Dissolved Oxygen in the NY-NJ Harbor Estuary 

However, New Jersey also lists sections of the Hudson River on their sublist 3 (Figure 3-

2B) indicating that additional information is required to determine whether the uses are fully 

attained.  Specifically, NJDEP is concerned here about fecal coliform bacteria impacting near 

shore uses and that data on near shore coliform levels is lacking.   

3.1.2  Hudson River Water Quality – Near Field 

 The North River WPCP discharges into the Hudson River.  In addition, CSOs located 

within the overall North River WPCP drainage area discharge to the Hudson River and northern 

portions of the Harlem River.  The Hudson River has been classified by the NYSDEC as a Class 

I water, which indicates water suitable for secondary contact recreation (i.e., fishing and 

boating).

 NYCDEP maintains two sampling stations, N-3B and N-4, in the Hudson River for 

conventional pollutants and additional water quality data as part of its annual harbor survey.  

Station N-3B is located at West 125th Street and station N-4 is located at West 42nd Street.  In 

addition, during 1991 as part of a U.S. Environmental Protection Agency (USEPA) study, data 

concerning ambient concentrations of several heavy metals were collected from stations 

throughout the harbor complex including the Hudson River.  USEPA stations within the Hudson 

River include H2 at West 42nd Street, H3 at West 125th Street and H4 at Spuyten Duyvil.  The 
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locations of these Hudson River water quality stations are shown on Figure 3-3.   Water quality 

data for the Hudson River are presented in Table 3-1.    The Harbor Survey data in Table 3-1 

represents average concentrations for sampling conducted during 2003, the most recent data 

available, unless otherwise specifically noted.   The USEPA 1991 metals data are presented in 

Table 3-1.  The NYSDEC Class I water quality standards are also presented for comparison. 

The water quality data indicate that all of the water quality parameters reported were in 

compliance with NYSDEC water quality Class I standards and guidance values with the 

exception of mercury at the surface and bottom for stations H2-T, H2-B, H-3T, H-3B, H-4T, and 

H-4B.  For the summer period, dissolved oxygen concentrations were also measured to be in 

compliance with the minimum requirements.  Both surface and bottom level dissolved oxygen 

concentrations for the summer of 2003 were observed to be greater than the minimum required 

water quality standard of 4.0 mg/l.  

As indicated in Section 3.1.1, dissolved oxygen and bacteria concentrations have been 

improving over the past few decades.  Recent dissolved oxygen data collected at station N3B and 

NY in the Hudson River shown in Figure 3-4 and reported on in Table 3-1 for 2003 show some 

year-to-year variability.  In 1988 and again in 2003, dissolved oxygen concentrations in both the 

surface and bottom waters were in compliance with the NYSDEC minimum requirement of 4 

mg/L.  Samples found below this minimum requirement were observed in the summers of 1999, 

2000, 2001 and 2002.  However, it should be noted that these samples were apparently 

infrequent, and based on NYSDEC and New Jersey Department of Environmental Protection 

(NJDEP) conclusions probably do not impair aquatic life uses.   

The Harlem River is a NYSDEC Class I water, which means that it is suitable for 

secondary contact recreation (fishing and boating).  NYCDEP maintains one sampling station, 

H-3, in the Harlem River for conventional pollutants and additional water quality data as part of 

its annual harbor survey.  In addition, during 1991, data concerning ambient concentrations of 

several heavy metals were collected from stations throughout the harbor complex including the 

Harlem River by USEPA.  These stations are shown on Figure 3-3.  Water quality data are 

presented in Table 3-2.    The Harbor Survey data in Table 3-2 represents average concentrations 

for sampling conducted during 2003, the most recent data available, unless otherwise specifically 

noted.   Metals data for station E-3 from 1991 are also presented in Table 3-2.  The NYSDEC 

Class I water quality standards are also presented for comparison. 
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Figure 3-4.  Dissolved Oxygen Data at Hudson River Stations N4 and N3B 

Surface and Bottom Dissolved Oxygen at NYCDEP Harbor Survey Station N4, Years 1998 to 2003
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Table 3-2.  Harlem River Water Quality and Metals Data 

Average Concentration 

Station Station
Parameter Units H3(1) E3(2)

NYS Class I 
Standards

Dissolved Oxygen (surface/minimum) mg/L 7.03(3)/4.34(4) -- 4.0 

Dissolved Oxygen (bottom/minimum) mg/L 6.98(3)/4.28(4) -- 4.0 

BOD (surface)  mg/L 2.3(5) -- -- 

BOD (bottom) mg/L 2.1(5) -- -- 

Total Coliform (surface) MPN/100 ml 1355(6) -- 10,000 

Total Coliform (bottom) MPN/100 ml 1244(6) -- 10,000 

Fecal Coliform (top) MF 305 -- 2,000 

Fecal Coliform (bottom) MF 52(7) -- 2,000 

Total Suspended Solids (surface) mg/L 18.55 -- -- 

Total Suspended Solids (bottom) mg/L 20.95 -- -- 

Arsenic µg/L -- -- 36 (8,9)

Cadmium µg/L -- 0.085(8) 7.7(8,9)

Chromium µg/L -- -- -- 

Copper µg/L -- 2.63(8) 5.6(9,10)

Lead µg/L -- 0.265(8) 8.0(8,9)

Mercury µg/L -- 0.0036(8) 0.0026(8,9)

Nickel µg/L -- 1.96(8) 8.2(8,9)

Silver µg/L -- 0.0025(8) -- 

Zinc µg/L -- 10.04(8) 66(8,9)

Cyanide µg/L -- -- 1.0(9)

NH3-N  mg/L 0.306 -- -- 

(NO3 + NO2) mg/L 0.497 -- -- 

Total Phosphorous mg/L 0.162 -- -- 

Chlorophyll-a µg/L 3.1 -- -- 
     

Notes:     
(1) Average concentrations for 2003 NYCDEP Harbor Survey Station H-3, East 155th Street 
(2) Average concentrations for 1991 USEPA Station E-3, East 155th Street 
(3) Represents average between January and December 2003 
(4) Minimum between June 1, 2003 and September 30, 2003 
(5) Latest available data 1997 
(6) Latest available data 1996 
(7) Latest available data 1999 
(8) Guidance values and data are for dissolved metals 
(9) NYSDEC Guidance Value (NYSDEC TOGS 1.1.1, updated June 1998) 
(10) Site specific chronic and acute criteria for dissolved copper in New York/New Jersey Harbor 
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 The water quality data for the Harlem River indicate that all of the water quality 

parameters reported were in compliance with NYSDEC Class I water quality standards and 

guidance values with the exception of mercury for station E-3. 

3.2  DESCRIPTION OF THE SYSTEM WIDE EUTROPHICATION MODEL

A modeling framework was used to evaluate the potential changes with and without the 

Project on water quality.  The System Wide Eutrophication Model (SWEM), a three-

dimensional, time-variable coupled hydrodynamic/eutrophication water quality model of the 

New York/New Jersey (NY/NJ) Harbor – New York Bight system, was used for this assessment.  

The SWEM model was constructed for the DEP to evaluate the water quality impacts of 

upgrading wastewater treatment facilities and improving nutrient removal capabilities.  It was 

also supported by a comprehensive field-monitoring program to collect data necessary to 

calibrate and validate the model and quantify source inputs.  In addition, SWEM underwent an 

extensive peer review from the Model Evaluation Group (MEG) that was convened by the 

Harbor Estuary Program (HEP) and Long Island Sound Study (LISS) Nutrient work group.  The 

model has been used to contribute to the Long Island Sound TMDLs developed by the states of 

New York and Connecticut under the guidance and assistance of the USEPA.  The model is 

currently being used in technical assessments as part of New York and New Jersey Harbor 

TMDL development projects for nutrients and pathogens. 

The spatial extent of the SWEM domain incorporates the core area of NY/NJ Harbor as 

defined by the Harbor Estuary Program and extends beyond to include the Hudson River 

Estuary, up to the Troy Dam, all of Long Island Sound and the NY Bight out to the continental 

shelf (Figure 3-5a).  A close-up of the model grid in the Hudson River adjacent to Manhattan is 

shown in Figure 3-5b.  The computational grid employs an orthogonal-curvilinear coordinate or 

boundary-fitted system that represents the complex and irregular shoreline/coastline of the 

NY/NJ Harbor-NY Bight region.  In addition the model uses a vertical sigma-coordinate system 

that is scaled on the local water column depth. 

The SWEM model consists of two linked submodels or computer codes, Estuary and 

Coastal Ocean Model (ECOM) and Row Column Aesop (RCA).  The hydrodynamic modeling 

code, ECOM, computes the circulation and stratification within the model domain and is 

influenced by time-varying freshwater boundary inflows, tidally-driven surface water elevations, 

and meteorological forcings, including wind, solar radiation, ambient air temperature, and 

relative  humidity.   The  hydrodynamic  calculations are performed using time-steps on the order  
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of minutes and the model has been validated against real time observations of tidal elevation, and 

current speed and direction, as well as spatial (including vertical casts) and temporal 

observations of salinity and temperature.  Model versus data comparisons indicate that the 

hydrodynamic component of the SWEM model reproduces the major features of circulation and 

stratification within the NY/NJ Harbor-NY Bight domain. 

The second component of the SWEM model, RCA, is a carbon-based eutrophication 

model of the NY/NJ Harbor-NY Bight domain.  The eutrophication kinetic framework employed 

within SWEM describes the interactions between nutrients, primary production, phytoplankton 

biomass, and dissolved oxygen.  The SWEM model includes two functional phytoplankton 

groups and also models detrital carbon, including labile and refractory forms of particulate and 

dissolved organic carbon.  SWEM also includes a nutrient flux submodel, which accounts for the 

deposition of particulate organic matter, its diagenesis within the sediment bed, long-term burial 

of refractory organic material in the deeper portions of the sediment bed, and the resulting flux of 

inorganic nutrients and sediment oxygen demand back to the overlying water column.   

SWEM simulates the circulation of water in the Harbor and its effect on various water 

quality parameters such as nutrients, phytoplankton and dissolved oxygen.  The model has the 

ability to incorporate the effects of tidal interaction within New York Harbor and the Atlantic 

Ocean and freshwater inputs to the Harbor from Water Pollution Control Plants (WPCPs), 

combined sewer overflows (CSOs) and storm sewers.  SWEM is currently configured to 

represent hydrologic ambient conditions (circulation, flow, temperature and stratification) for 

various periods depending on the application of interest.  The model was used to calculate 

potential impacts with and without the proposed project on the Hudson and Harlem Rivers water 

quality.  The parameters that were calculated were  dissolved oxygen, metals (copper, lead, and 

zinc), total nitrogen, total phosphorus, TSS and total coliform bacteria for the CSOs with North 

River WPCP.   

The model was used to calculate the impacts of project and non-project elements on 

Hudson River water quality for the following water quality parameters based on the following 

assumptions. 

Dissolved oxygen – D.O. was simulated using the full eutrophication kinetics 

capabilities of the model.  

Metals – Metals were simulated as non-reactive water quality parameters subject 

only to dilution and dispersion within the model. 
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Total nitrogen, total phosphorus and TSS – These parameters were simulated as 

non-reactive water quality parameters subject only to dilution and dispersion 

within the model. 

Total coliform bacteria – Coliform bacteria were simulated using first order decay 

kinetics developed in other water quality modeling studies conducted within New 

York Harbor.

As the SWEM model is an extremely complex model, it was not possible to set-up the 

model for current conditions as part of this impact assessment.  Therefore model input decks that 

were available for different periods of time were used as the basis for the analyses.  The 

dissolved oxygen modeling was based on conditions present in the harbor for 1994/1995.  The 

metals, nitrogen, phosphorus, total suspended solids and coliform modeling conditions represent 

2003 conditions.

  Simulations for all parameters utilized a standardized rainfall condition.  1988 

represents an average hydrologic year with respect to rainfall and inflow, but does include 

significant storms.  1988 has been chosen as the base year for NYCDEP’s Use and Standards 

Attainment and the Long Term Control Plan projects for all of New York City; has been used as 

the base year for the Long Island Sound TMDLs and is being used as the base year for New 

York Harbor nutrients and pathogen TMDLs.    The New Jersey Department of Environmental 

Protection requires communities in New Jersey to use 1988 rainfall to develop their Phase II 

Long Term CSO Control Plans.

This modeling framework was used to determine the water quality impacts on the 

Hudson River due to the proposed increases in sanitary sewage to the North River WPCP and 

therefore, increases in the CSOs to the river.

3.3 METHODOLOGY FOR COMPUTING HUDSON YARDS WATER QUALITY 

IMPACTS 

There are basically four categories for calculating the Hudson Yards impacts on water 

quality. Theses categories include the following: 

 North River WPCP Impacts for Conservative Substances and Coliform Bacteria 

  Cu, Pb, Zn, T-N, T-P, TSS and Total Coliforms 

 North River CSO Impacts for Conservative Substances and Coliform Bacteria 

  Cu, Pb, Zn, T-N, T-P, TSS and Total Coliforms 
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 North River WPCP Impacts on Dissolved Oxygen  

 North River CSO Impacts on Dissolved Oxygen 

For the purpose of this analysis, conservative substances are defined as substances that do 

not undergo reactions that would decrease their concentrations in the Hudson River.  This 

analysis considered certain constituents as being conservative so that a worst case analysis would 

be conducted and so that water quality impacts would not be under estimated.

Each of these Impacts Analyses was evaluated for five existing and projection scenarios. 

These include the following: 

 Existing Conditions 

 2010 No Build  (without the Project) 

 2010 Build  (with the Project) 

 2025 No Build  (without the Project) 

 2025 Build  (with the Project) 

Responses in the receiving waters for dissolved oxygen were calculated using the 

System-Wide Eutrophication Model (SWEM) that has been previously calibrated and peer 

reviewed for 1994-1995 conditions.  In this case, the incremental loads affecting the dissolved 

oxygen balance, were added to the existing calibration condition, and the incremental responses 

in the receiving water were calculated.  These incremental receiving water responses were than 

compared to the most recent observed measurements in the Hudson River. 

The responses for the conservative substances and total coliform bacteria were calculated 

using the pathogen model (PATH); a model based on SWEM hydrodynamics but has the 

capability to include coliform kinetics and trace conservative materials.  PATH is currently being 

calibrated for 2003 conditions for the Harbor Estuary Program (HEP) pathogens TMDL. In this 

case, since the conservative substances and coliform bacteria react linearly (responses are 

directly proportional to the input loads) the analysis was performed by inputting a unit load, 

calculating the receiving water response, and then proportioning the responses based on the 

projected incremental loads.  All results, again, are compared to the actual recently observed data 

in the Hudson River.

In each of these scenarios, loads of the various pollutants were calculated using observed 

discharge concentrations and the estimated incremental flows for the conditions listed above.  

These loads are the basis for the projected incremental responses.  
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Following are schematics, descriptions, and input tables for the four major loading 

categories: 

North River WPCP Impacts Conservative Substances and Coliform Bacteria; 

North River CSO Impacts Conservative Substances and Coliform Bacteria; 

North River WPCP Impacts – Dissolved Oxygen; and 

North river CSO Impacts – Dissolved Oxygen. 

North River WPCP Impacts – Conservative Substances and Coliform Bacteria

Figure 3-6 shows the schematic of how the North River WPCP impacts were calculated 

for each conservative substance.  The first step of the calculation was to compute the incremental 

loads (i.e. Lb./day) for each of the constituents of concern.  These include copper, lead, zinc, 

total nitrogen, total phosphorus, and total suspended solids.  These loads were computed at 

existing conditions and for the four projection scenarios.  The concentrations used vary on a 

monthly basis and are averaged for a representative yearly concentration.  The concentrations 

used for this analysis were based on measured information reported by DEP and are shown on 

Table 3-3.

The second step in the calculation was to use the PATH model to compute a unit 

response in the receiving water; in this case an arbitrary 1 million Lb./day discharged through the 

North River outfall was used as the basis for the analysis.  The receiving water response (PATH) 

were then adjusted to the parameter loads calculated in the first step of the procedure for each 

projection scenario and incremental responses were calculated as the difference between the 

projection scenario and the baseline existing conditions.  Finally, the calculated incremental 

responses for each projection scenario were compared to existing water quality data and  new 

absolute values were projected.  These results are shown on tables in the next section.

North River CSO Impacts – Conservative Substances and Coliform Bacteria

Figure 3-7 shows a schematic of how the North River CSO impacts are calculated.  The 

first step of the calculation was to compute the incremental loads (i.e. Lb./day) for each of the 

constituents of concern.  These include copper, lead, zinc, total nitrogen, total phosphorus, and 

total suspended solids.  These loads were computed for existing conditions and for the four 

projection scenarios.  In this category, the flows for each projection scenario were computed 

through the use of the calibrated  InfoWorks  model.   Since a CSO discharge is a combination of
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Table 3-3.  North River WPCP Impacts 
Input Parameters 

All Scenarios 

Effluent Concentrations(1)

Month
Cu

(µg/L)
Pb

(µg/L)
Zn 

(µg/L)
T-N

(mg/L)
T-P

(mg/L)
TSS

(mg/L)

October 9.0 1.8 42.4 18.6 3.4 13.0 

November 19.9 1.4 60.0 19.3 2.5 16.0 

December 28.9 2.6 42.7 20.5 3.1 18.0 

January 22.6 2.1 89.5 19.7 3.6 13.0 

February 31.1 2.3 67.4 21.4 3.0 22.0 

March 25.2 1.8 54.5 21.4 3.4 18.0 

April 22.4 1.2 37.5 22.2 2.6 20.0 

May 17.6 1.9 55.3 22.6 3.1 19.0 

June 10.2 1.8 36.8 16.2 2.5 17.0 

July 13.5 1.5 34.4 15.3 4.0 10.0 

August 12.0 1.4 30.2 16.3 2.7 10.0 

September 13.6 2.5 38.5 18.5 4.4 12.0 

Average 18.8 1.9 49.1 19.3 3.2 15.7 

Notes:
(1) Basis - 2003 Simulation Conditions, Conservative Substance 
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both raw sanitary water and stormwater, the percentage of sanitary water and stormwater were 

computed for each discharge event and for each CSO.  The mixture of sanitary water and 

stormwater was used to calculate the total CSO discharge. The flows for each projection scenario 

and the assigned concentrations for the sanitary water and the stormwater was summarized on 

Table 3-4.  The  sanitary  concentrations  used for  this analysis were based on measured influent 

concentrations reported by NYCDEP and the stormwater concentrations are based on historical 

concentrations as reported in Harbor Estuary Program (HEP) report 7.1 (1994).   

The second step in the calculation was to use the PATH model to compute a unit 

response in the receiving water; in this case a 1000 mg/L concentration was assigned separately 

to both the sanitary portion of the CSO and to the stormwater portion of the CSO. The maximum 

response segment (throughout the Hudson River and Harlem River) was used as the basis for the 

calculation. The receiving water responses (PATH – for sanitary and stormwater) were then 

adjusted to the parameter loads calculated in the first step of the procedure for each projection 

scenario and incremental responses are calculated as the difference between the projection 

scenario and the baseline existing conditions.  Finally, the calculated incremental responses for 

each projection scenario were compared to existing water quality data and new absolute values 

are projected.  These results are shown on tables in the next section (Table 3-4). 

North River WPCP and CSO Dissolved Oxygen Impacts

Dissolved Oxygen impacts were based on the SWEM model calibration for 1994-1995 

conditions.  The SWEM model is a state-of-the-art nutrient and dissolved oxygen model that 

includes nutrient kinetics and sediment-water column interactions.  The model has been peered 

reviewed, over the years, by academic experts in both the fields of hydrodynamics and receiving 

water modeling.  The model is complex; it includes inputs from 25 constituents that impact the 

dissolved oxygen balance including nutrient forms, carbon forms, salinity, and temperature.   

Schematics of the dissolved oxygen analysis are shown on Figures 3-8 and 3-9.  In 

general, the methodology for computing the dissolved oxygen impacts for both the WPCP and 

the CSOs are the same.  That is, the loads for the various scenarios (both WPCP and CSO were 

incremented by the projected flow increases; concentrations remained constant since the SWEM 

CSO concentrations assigned to the total CSO discharges did not distinguish between sanitary 

and stormwater proportions.  Incremental responses were calculated by the difference between 

baseline (1994-1995 conditions) and the calculated response at the various scenario conditions.  

Finally,  the  projected  absolute response was calculated by subtracting the incremental response  
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Table 3-4.  North River CSO Impacts 
Input Parameters 

All Scenarios

Changes in CSO Volume from Existing Conditions(1)

2010
Future Without 
Proposed Action

2010
Future With 

Proposed Action

2025
Future Without 
Proposed Action 

2025
Future With

Proposed Action

Q (mg/yr) 22 31 71 114 

Concentrations Assigned

Cu
(µg/L)

Pb
(µg/L)

Zn 
(µg/L)

T-N
(mg/L)

T-P
(mg/L)

TSS
(mg/L

Total Coliform 
(MPN/100 ml)

Sanitary Water(2) 0.220 0.066 0.420 26.1 4.75 150.0 15x106

Stormwater (3) 0.035 0.028 0.154 2.40 0.36 27.0 200,000 

Notes:
(1) CSO flows based on InfoWorks simulations using 1988 Central Park Rainfall 
(2) Fiscal year 2003  North River WPCP concentrations; Cu, Pb and Zn are maximum monthly 
concentrations;  
      T-N, T-P and TSS are yearly averages 
(3) Harbor Estuary Program (HEP) Report 7.1 (1994) 
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from the most recent observed data. The results of this evaluation are presented in the following 

section.

3.4 IMPACTS OF NORTH RIVER WPCP ON WATER QUALITY

After developing the WPCP volumes for the current conditions, model inputs were 

developed for the water quality (pollutant loadings) model.  The parameters chlorophyll-a and 

DO were calculated by the water quality model as a function of nutrient and BOD loads and, 

therefore, were not required for model input.  The three metals analyzed (copper, lead and zinc) 

are the predominant metals typically found in stormwater runoff.  The baseline condition 

represented current water quality (2003) in the Hudson River due to existing discharges 

including the existing WPCP outfall and existing CSOs to the river.  The future conditions were 

developed with and without the Proposed Action using the 1988 rainfall and hydrologic ambient 

conditions.

After the model inputs were developed, the water quality model was run for the future 

conditions as described in Section 3.3.  The resulting water quality impacts of future loading 

scenarios were then computed and impacts in the vicinity of the proposed Project extracted from 

the 10’s of millions of numbers computed by the model.   

The water quality impacts of the proposed future discharges were estimated based on the 

following:

Existing water quality was developed from current water quality conditions. 

Changes in water quality that were calculated by the SWEM and PATH models. 

The SWEM calculated pollutant concentration changes were used to determine the 

change in the background water quality (baseline condition) due to the anticipated additional 

North River effluent and additional CSO discharges for the following parameters ( DO, fecal 

coliform, copper, lead and zinc) for the eight future conditions.  Tables were developed that 

summarize the absolute water quality concentrations and changes in water quality for each of the 

eight scenarios.  Future water quality conditions were compared with applicable NYSDEC water 

quality standards and guidance values for the applicable water body classification.  
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2010 Future Without the Project

The estimated water quality in the Hudson and Harlem Rivers was assessed for 2010 

without the Hudson Yards Project.  This assessment considered projected growth and 

development within the North River drainage area that would occur in 2010 without the 

Proposed Action.

 Under the 2010 No Build condition, flows to the North River WPCP would continue to 

increase.   An average daily flow of 135.5 mgd would be projected for the North River WPCP 

without the project.

The estimated impact of the No Build condition for 2010 on the North River WPCP is 

presented in Table 2-1 for the average effluent and the maximum month.  Performance of the 

WPCP was assumed to remain comparable to existing conditions.  As shown on Table 2-1, the 

SPDES permit limitations would be expected to be met for both the average and the maximum 

effluent month under the 2010 No Build for those parameters that have a SPDES permit limit.    

 Utilizing the projected pollutant loadings for the 2010 No Build, the potential effect of 

the increased flows to the North River WPCP upon water quality within the Hudson River were 

calculated.  These effects were evaluated through the use of the SWEM. The predicted 

concentrations for the maximum 24-hour impact and the maximum 30-day impact in the Hudson 

River for the 2010 No Build condition are presented in Table 3-5.  Table 3-5 also shows the 

incremental change in water quality concentrations resulting from the projected 2010 No Build 

flow of 135.5 mgd.   Dissolved oxygen levels in both the bottom and surface layer within the 

Hudson River near the North River WPCP would be predicted to decrease by between 0.005 to 

0.006 mg/L for the maximum 24-hour impact and maximum 30-day impact.  This would largely 

represent no change in dissolved oxygen levels due to the increase flow as dissolved oxygen can 

only be measured to an accuracy of approximately +/- 0.1 mg/L.   The predicted incremental 

change in dissolved oxygen within the Hudson River would, therefore, not be detectable.   

Dissolved oxygen concentrations would be predicted to remain above the NYSDEC Class I 

water quality standard of 4.0 mg/L. 

In addition, the incremental change in the total nitrogen, total phosphorus and total 

suspended solids concentrations would also be insignificant.  Total nitrogen would be calculated 

to increase by approximately 0.01 mg/L for both the maximum 24-hour impact and maximum 

30-day impact, while total phosphorus and total suspended solids concentrations would remain 

constant.
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 Under the 2010 No Build condition, total coliforms would be predicted to increase by 1 

MPN/100mL for both the maximum 24-hour impact and the maximum 30-day impact and would 

remain below the NYSDEC Class I water quality standard of  10,000 MPN/100ml. 

Incremental changes in copper, lead and zinc concentrations within the Hudson River 

would be predicted to be insignificant with incremental changes of 0.03 µg/L or less.  Copper, 

lead and zinc concentrations would be expected to remain below the NYSDEC Class I water 

quality standards.

2010 Future With The Project 

 The predicted concentrations in the Hudson River for the 2010 with the project are 

presented on Table 3-5.  Also shown on Table 3-5 are the incremental differences from the 

existing conditions and the differences in water quality due to the project.  This difference in 

water quality due to the project is based on the difference in water quality from the 2010 with the 

project and the predicted water quality in 2010 without the project.

The decrease in the dissolved oxygen in the Hudson River due to the project for both the 

maximum 24-hour impact and maximum 30-day impact are below what can be detected.  

Dissolved oxygen concentrations are predicted to remain above the NYSDEC Class I Water 

Quality Standard of 4.0 mg/L. 

 Total coliform are predicted to remain constant for both the daily average and maximum 

month and are below the NYSDEC Class I Water Quality Standard of 10,000 MPN/100ml. 

The difference in the total nitrogen, total phosphorus, total suspended solids, copper, lead 

and zinc concentrations in Hudson River concentration due to the project is predicted to be 

insignificant    The concentrations in the Hudson River are predicted to remain constant and  

below the NYSDEC Class I Water Quality Standard.  

2025 Future Without the Project 

The estimated impact in 2025 of the no build conditions on the North River WPCP is 

presented in Table 2-1 for the average effluent and the maximum month. As shown on Table 2-1, 

the SPDES permit limitations are expected to be met for both the average and maximum month 

effluent under the 2025 based on the predicted growth and development of the North River 
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WPCP drainage area without the Project for the parameters that have a SPDES permit limit 

under the current permit. 

   The predicted concentrations in the Hudson River for the 2025 no build scenario are 

presented on Table 3-6.  Also shown on Table 3-6 are the incremental differences in 

concentrations resulting from the projected 2025 no build flow.  The dissolved oxygen levels in 

both the bottom and surface layer within the Hudson River near the North River WPCP are 

predicted to decrease by a maximum of  0.02 mg/L when compared to the existing conditions.  

As noted above dissolved oxygen can only be measured to an accuracy of approximately +/- 0.1 

mg/L.   The predicted incremental change in dissolved oxygen in the Hudson River would not be 

detectable.   Dissolved oxygen concentrations are predicted to remain above the NYSDEC Class 

I Water Quality Standard of 4.0 mg/L. 

The incremental difference in the total nitrogen, total phosphorus and total suspended 

solids concentrations is predicted to be insignificant.  The total nitrogen concentration in the 

Hudson River is predicted to increase by 0.02 mg/L for the maximum 24 hour impact and 0.03 

mg/L for the maximum 30 day impact.  The total phosphorus and total suspended solids 

concentrations in the Hudson River are predicted to remain constant.   

 Total coliform are predicted to increase by 1 MPN/100ml for both the maximum 24-hour 

impact and maximum 30 day impact and are predicted to remain below the NYSDEC Class I 

Water Quality Standard. 

The incremental difference in the copper, lead and zinc concentrations is predicted to be 

insignificant with incremental differences of 0.08 µg/L or less.   The copper, lead and zinc 

concentrations based on the projected growth and development in the North River WPCP 

drainage area without the project are expected to remain below the NYSDEC Class I Water 

Quality Standard.   

2025 Future With The Project 

The predicted concentrations in the Hudson River for the 2025 with the project are 

presented on Table 3-6.  Also shown on Table 3-6 are the incremental differences from the 

existing conditions and the differences in water quality due to the project.  This difference in 

water quality due to the project is based on the difference in water quality from the 2025 with the 

project and the predicted water quality in 2025 without the project.
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The decrease in the dissolved oxygen in the Hudson River due to the project for both the 

maximum 24-hour impact and maximum 30-day impact are approximately 0.01 mg/l.    

Dissolved oxygen can only be measured to an accuracy of approximately +/- 0.1 mg/L.  The 

predicted incremental change in dissolved oxygen in the Hudson River would not be detectable.  

The dissolved oxygen concentrations are predicted to remain above the NYSDEC Class I Water 

Quality Standard of 4.0 mg/L. 

 Total coliform is predicted to remain constant for the daily average and increase by 1 

MPN/100ml for the maximum month.  The fecal coliform will remain below the NYSDEC Class 

I Water Quality Standard of 10,000 MPN/100ml. 

The total nitrogen and total phosphorus concentrations for both the maximum 24 hour 

impact and maximum 30 day impact are predicted to increase by 0.01 mg/L over the 

concentrations predicted for 2025 without the project.   The total suspended solids concentrations 

in the Hudson River are predicted to remain the same as without the project.    

The predicted increase in copper concentration in the Hudson River due to the project is 

0.02 µg/L for both the maximum 24-hour impact and maximum 30-day impact.  The lead 

concentration is predicted to increase by 0.001 µg/L for the maximum 24-hour impact and 0.002 

µg/L for the maximum 30 day impact due to the project.     An increase in zinc concentration due 

to the project is predicted to be 0.03 µg/L for the maximum 24 hour impact and 0.04 µg/L for the 

maximum 30 day impact.  The copper, lead and zinc concentrations in the Hudson River are 

predicted to remain below the NYSDEC Class I Water Quality Standards. 

3.5 IMPACTS OF CSOs ON WATER QUALITY   

After developing the CSO volumes for the current conditions, model inputs were 

developed for the water quality (pollutant loadings) model.  For existing and future CSOs to the 

Hudson River, pollutant loadings for each water quality parameter were calculated by assigning 

pollutant concentrations to the stormwater runoff flow and sanitary sewage flows.

The baseline condition represented current water quality in the Hudson River due to 

existing discharges to the system including the existing WPCP outfall and existing CSOs to the 

river.  The future conditions are identical to the baseline condition except the future conditions 

were developed with and without the Proposed Action using the 1988 rainfall and hydrologic 

ambient conditions. 
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The water quality impacts of the proposed future discharges were estimated based on the 

following:

Existing water quality was developed from current water quality conditions. 

Changes in water quality were calculated by the SWEM or PATH models. 

The calculated pollutant concentrations were used to determine the change in the 

background water quality (baseline condition) due to the anticipated additional CSO discharges 

for the following parameters:  DO, total coliform, copper, lead and zinc for the future conditions.  

Tables were developed which summarize the absolute water quality concentrations and changes 

in water quality for each of the four scenarios.  Future water quality conditions were compared 

with applicable NYSDEC water quality standards and guidance values for the applicable 

waterbody classification.  

2010 Without the Project

In addition to an assessment of the potential effect of increased flows to the WPCP under 

the 2010 No Build Condition, an evaluation of the potential effects on CSOs and the associated 

potential changes in water quality were calculated.  The predicted concentrations in the Hudson 

and Harlem Rivers for the 2010 No Build scenario are presented in Table 3-7.  The results of the 

model calculation show that the maximum change in concentration would occur within the 

Hudson River.  Table 3-7 shows the incremental changes in concentrations resulting from the 

projected 2010 CSO volume changes and the projected water quality concentrations based upon 

measured existing conditions.  Dissolved oxygen levels in both the bottom and surface layer 

within the Hudson River would be predicted to not change.  Dissolved oxygen concentrations 

would be predicted to remain above the NYSDEC Class I water quality standard of 4.0 mg/L.  

Likewise, incremental change in CSO total nitrogen, total phosphorus and total suspended solids 

concentrations under the maximum impact is predicted to be insignificant. 

 The maximum incremental change in the total coliform would be predicted to increase by 

less than  1 MPN/100ml and would remain below the NYSDEC Class I water quality standard of 

10,000 MPN/100ml.  The maximum incremental change in the copper concentration would be 

calculated to be 0.03 µg/L. The maximum incremental difference for the lead concentration 

would be predicted to be approximately 0.016 µg/L and for zinc 0.09 µg/L.   The copper, lead, 

and zinc concentrations would all be predicted to remain below the NYSDEC Class I water 

quality standard. 
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2010 With the Project

The predicted concentrations in the Hudson River for the 2010 with the project are 

presented on Table 3-7.   Also shown in Table 3-7 are the incremental differences from the 

existing conditions and the differences in water quality due to the project.  This difference in 

water quality due to the project is based on the difference in water quality from the 2010 with the 

project and the predicted water quality in 2010 without the project.

The decrease in the dissolved oxygen in the Hudson River due to the project at the 

location of the maximum change is below what can be detected.  Dissolved oxygen 

concentrations are predicted to remain well above the NYSDEC Class I Water Quality Standard 

of 4.0 mg/L.  Total coliform are predicted to remain constant for the maximum impact and 

remain well below the NYSDEC Class I Water Quality Standard of 10,000 MPN/100ml.  The 

difference in the total nitrogen, total phosphorus and total suspended solids, Hudson River 

concentration due to the project is predicted to be insignificant

The concentration of copper in the Hudson River is predicted to increase by 0.01 µg/L 

due to the project.  The lead concentration is predicted to increase by 0.006 µg/L and the zinc 

concentration due to the project is predicted to be 0.03 µg/L.  The concentrations of copper, lead 

and zinc will remain below the NYSDEC Class I Water Quality Standard.   

2025 Without the Project 

The predicted concentrations in the Hudson River for the 2025 no build scenario are 

presented on Table 3-8.  Also shown on Table 3-8 are the incremental differences in 

concentrations resulting from the projected 2025 CSO volume changes.   The dissolved oxygen 

levels in surface layer within the Hudson River near the North River WPCP are predicted to 

remain constant.   Dissolved oxygen concentrations in the bottom layer are predicted to decrease 

by approximately 0.01 mg/L.   Dissolved oxygen can only be measured to an accuracy of 

approximately +/- 0.1 mg/L.  The predicted incremental change in dissolved oxygen in the 

Hudson River would not be detectable.  The dissolved oxygen concentrations are predicted to 

remain above the NYSDEC Class I Water Quality Standard of 4.0 mg/L. 
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The maximum incremental difference in the total phosphorus and total suspended solids 

concentrations is predicted to be insignificant.  The concentrations of total phosphorus and total 

suspended solids in the Hudson River are predicted to remain constant.  The concentration of 

total nitrogen is predicted to increase by 0.01 mg/L in the Hudson River.  The maximum  

incremental difference in the total coliform are predicted to increase by approximately 1 

MPN/100ml and will be below the NYSDEC Class I Water Quality Standard of 10,000 

MPN/100ml. 

 The incremental difference in the copper concentration is predicted to be  0.11 µg/L.  The 

maximum incremental difference for the lead concentration is predicted to be 0.05 µg/L and for 

zinc 0.31 µg/L.   The copper, lead, and zinc concentrations in the Hudson River are predicted to 

remain below the NYSDEC Class I Water Quality Standard.

2025 With the Project 

The predicted concentrations in the Hudson River for the 2025 with the project are 

presented in Table 3-8.  Also shown on Table 3-8 are the incremental differences from the 

existing conditions and the differences in water quality due to the project.  This difference in 

water quality due to the project is based on the differences in water quality from the 2025 with 

the project and the predicted water quality in 2025 without the project.

 The decrease in the dissolved oxygen in the Hudson River due to the project at the 

location of maximum change is predicted to be 0.0033 mg/L.  Dissolved oxygen can only be 

measured to an accuracy of approximately +/- 0.1 mg/L.  The predicted incremental change in 

dissolved oxygen in the Hudson River would not be detectable.  The dissolved oxygen 

concentrations are predicted to remain well above the NYSDEC Class I Water Quality Standard 

of 4.0 mg/L.   

 Total coliform bacteria are predicted to increase by 1 MPN/100 ml and remain well 

below the NYSDEC Class I Water Quality Standard of 10,000 MPN/100 ml.  The total 

phosphorus and total suspended solids Hudson River concentration due to the project are 

predicted to remain constant.  The total nitrogen concentration is predicted to increase by 

approximately 0.01 mg/L with the completion of the project.   
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The concentration of copper in the Hudson River is predicted to increase by 0.08 µg/L 

due to the project.  The lead concentration is predicted to increase by 0.04 µg/L and the zinc 

concentration due to the project is predicted to be 0.23 µg/L.  The concentrations of copper, lead 

and zinc will remain below the NYSDEC Class I Water Quality Standard. 
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