Chapter 11:

Water and Sewer Infrastructure

A. INTRODUCTION
New York City’s water and sewer network is fundamental to the operation, health, safety, and
quality of life of the City and its surrounding environment, and it must be sized to fit the City’s
users and surface conditions in order to function adequately. Ensuring these systems have adequate
capacity to accommodate land use or density changes and new development is critical to avoiding
environmental and health problems such as sewer back-ups, street flooding, or pressure reductions.
This chapter evaluates the potential for the Proposed Project to result in significant adverse impacts on the City’s water supply and wastewater and stormwater conveyance, management, and
treatment infrastructure in accordance with the guidance of the 2020 City Environmental Quality
Review (CEQR) Technical Manual. As described in Chapter 1, “Project Description,” the Proposed
Project is a comprehensive redevelopment initiative to create a revitalized transit-oriented commercial district centered around Penn Station. The Proposed Project would result in approximately
20 million gross square feet (gsf) of primarily Class A commercial office, retail, and hotel space
on eight development sites within the Project Area. The Proposed Project would also support improvements to and expansion of Penn Station and provide public transportation and public realm
improvements, including new and enhanced publicly accessible open spaces.
PRINCIPAL CONCLUSIONS
The Proposed Project would not result in a significant adverse impact on the City’s water supply,
wastewater treatment, or stormwater management infrastructure in either analysis year. With respect to stormwater and sanitary sewage, the Proposed Project would result in decreases in the
peak stormwater runoff rate in both analysis years and would not contribute to increased combined
sewer overflow (CSO) events, as described in the following analyses and summarized below.
FUTURE WITH THE PROPOSED PROJECT—2028
With the expansion of Penn Station beneath Sites 1, 2, and 3, it is assumed that some or all of the
existing water and sewer infrastructure where underground expansion is to take place would require
relocation or re-routing. Other utilities within the right-of-way may require relocation as well.
Water Supply
Phase 1 of the Proposed Project would result in a decrease in water demand of 211,535 gallons per day
(gpd) as compared to the Future without the Proposed Project (the No Action condition). This represents a 0.02 percent decrease in demand on the New York City water supply system. Phase 1 of the
Proposed Project would not result in a significant adverse impact on the City’s water supply system.
Sanitary Sewage
The Proposed Project would result in a decrease of 94,595 gpd of sewage compared to the No
Action condition. The decrease in volume in sanitary flow to the combined sewer system would
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represent approximately 0.09 percent of the average daily flow to the North River Wastewater
Treatment Plant (WWTP). With a decrease in sanitary flow, volume would not result in an increase
of flow to the North River WWTP. Therefore, the 2028 With Action condition would not create a
significant adverse impact on the City’s sanitary sewage treatment system.
Stormwater
The overall volume of stormwater runoff and the peak stormwater runoff rate from the development sites is anticipated to decrease due to the replacement of some building coverage with pavement and/or walkways, which is more pervious than roof coverage. The development sites are
located in an area that is well-served by combined sewer infrastructure. Additionally, the incorporation of selected best management practices (BMPs) and use of low-flow plumbing on Site 7
would further contribute to a reduction in stormwater runoff rates compared to existing conditions.
Phase 1 of the Proposed Project would result in a decrease of 44.69 cubic feet per second (cfs) in
peak stormwater runoff rate compared to existing conditions, and 34.87 cfs in the peak stormwater
runoff rate compared to the No Action condition. Therefore, Phase 1 of the Proposed Project would
not have a significant adverse impact on the downstream City combined sewer system.
FUTURE WITH THE PROPOSED PROJECT—2038
Water Supply
In 2038, Phase 2 of the Proposed Project would result in an incremental water demand of
2,903,911 gpd as compared to the No Action condition. This represents a 0.26 percent increase in
demand on the New York City water supply system. Given the immense capacity of the City’s
water supply system, the relatively minor incremental increase in water consumption (as compared
to citywide demand) and the development sites’ location in an area well-served by water infrastructure, the Proposed Project’s incremental demand would not result in a significant adverse
impact on the City’s water supply.
Sanitary Sewage
The Proposed Project would result in an increment of 1,088,537 gpd of sewage. This incremental
volume in sanitary flow to the combined sewer system would represent approximately 1 percent
of the average daily flow to the North River WWTP. This volume would not result in an exceedance of the North River WWTP’s capacity, and is not anticipated to create a significant adverse
impact on the City’s sanitary sewage treatment system.
Stormwater
The overall volume of stormwater runoff is anticipated to increase due to the replacement of some
existing paved areas with roof coverage, which is more impervious than pavement and walkways;
however, with the implementation of the New York City Department of Environmental Protection’s (DEP) design standards, the peak stormwater runoff rate from the development sites is anticipated to decrease. As stated above, the development sites are located in an area that is wellserved by combined sewer infrastructure. Additionally, with the incorporation of selected BMPs
(specifically on-site detention), the use of low-flow plumbing, as well as any potential sewer improvements that would be required as part of the DEP site connection approval process, the peak
stormwater runoff rates are expected to be reduced as compared to existing conditions. DEP’s
detention performance standard is intended to reduce peak discharges to the City’s sewer system
during rain events by requiring greater onsite storage of stormwater runoff and slower release to
the sewer system. The implementation of DEP’s stormwater performance standard over time is
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expected to provide additional capacity to the existing sewer system, thereby improving its performance. The Proposed Project would result in a decrease of 69.26 cfs in peak stormwater runoff
rate compared to existing conditions, and 50.26 cfs in the peak stormwater runoff rate compared
to the No Action condition. Given the small increment in flow volumes, and the incorporation of
sanitary and stormwater source control BMPs, the Proposed Project is not expected to appreciably
increase the frequency or volume of CSO events. Overall, the Proposed Project would not result
in significant adverse impacts to water supply, wastewater treatment, or stormwater conveyance.

B. METHODOLOGY
This analysis follows the CEQR Technical Manual guidelines that recommend a preliminary water
analysis if a project would result in an exceptionally large demand of water (over 1 million gpd), or
if it is located in an area that experiences low water pressure (i.e., an area at the end of the water
supply distribution system, such as the Rockaway Peninsula or Coney Island). The Proposed Project
is not located in an area that experiences low water pressure; however, it would generate an
incremental water demand of over 1 million gpd.
The CEQR Technical Manual indicates that a sewer analysis is warranted if a project would involve
the development on a site of one acre or larger within certain drainage areas where the amount of
impervious surface increases. The Proposed Project would develop more than 1 acre of land and
create more impervious surface (roof area) than currently exists. In addition, the Proposed Project
would develop more than 250,000 square feet (sf) of commercial space. Therefore, following the
guidelines of the CEQR Technical Manual, an analysis of the Proposed Project’s potential impacts
on the wastewater and stormwater conveyance and treatment systems was performed.
Existing and future water demand and sanitary sewage generation are calculated based on use rates
set by the CEQR Technical Manual. 1 The DEP Volume Calculation Matrix is then used to calculate the overall combined sanitary sewage and stormwater runoff volume discharged to the combined sewer system for four rainfall volume scenarios with varying durations. Relevant planned
infrastructure improvements including the affected area, project components, and current
schedules are also described. The ability of the City’s sewer infrastructure to handle the anticipated
demand from the Proposed Project is assessed by estimating existing sewage generation rates, and
then comparing these existing rates with No Action and With Action conditions in 2028 and 2038,
in accordance with CEQR Technical Manual guidance.

C. EXISTING CONDITIONS
WATER SUPPLY SYSTEM
The New York City water supply system is comprised of a network of reservoirs, lakes, and
aqueducts extending into the Catskill region and a pipe network that distributes water within the
City. New York City obtains nearly all of its water from the Delaware, Catskill, and Croton
watersheds, which are within 125 miles of the City. Water from the watersheds is stored at 19
reservoirs and three control lakes with a combined capacity of approximately 580 billion gallons.
The water is then carried into the City by a number of aqueducts. The water enters the City via
City Tunnel 1 (which runs through the Bronx, Manhattan, and Queens) and City Tunnel 2 (which
runs through the Bronx, Queens, and Brooklyn). The partially completed City Tunnel 3 currently
1

CEQR Technical Manual, 2020, Table 13-2.
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serves the Bronx, Manhattan, and Queens; when fully complete it will terminate in Brooklyn.
Staten Island obtains its water via the Richmond Tunnel, which is an extension of City Tunnel 2.
Once in the City, the three aqueducts distribute water into a network of water mains. Water mains
up to 96 inches in diameter feed smaller mains that deliver water to their final destination. Nearly
all the water reaches its consumers by gravity alone, although some four percent (generally at the
outer limits of the system where in-line pressure is lowest, at high elevations, or at a pressure
extremity, such as Far Rockaway) is pumped to its final destination. Pressure regulators throughout the City monitor and control the water pressure.
Based on a review of available DEP water system mapping, the Project Area is served by water
mains located on Sixth, Seventh, Eighth, and Ninth Avenues, as well as West 30th, West 31st,
West 32nd, West 33rd, and West 34th Streets. These water mains serve the development sites that
comprise part of the Project Area. Many of these water mains were installed during the first half
of the twentieth century.
SEWER SYSTEM
The Project Area (bounded roughly by Sixth Avenue, Ninth Avenue, West 30th Street, and West
34th Street) is located within a part of Manhattan that is served by a combined sewer system that
collects both sanitary sewage and stormwater. In periods of dry weather, the combined sewers
located in the adjacent streets convey only sanitary sewage. The Project Area currently contains a
number of buildings, including buildings on Development Sites 1 through 8, of which some space
is utilized by commercial, transportation, and utility uses, as well as a small amount of mixed-use
residential and community facility uses. Combined sewers run north and south along avenues, and
east and west along cross streets through the Project Area. These sewers, similar to the water
mains, were constructed during the first half of the twentieth century.
Combined sewer systems that run along West 31st, West 32nd, West 33rd, and West 34th Streets
serve Sites 1 through 8, which consist of an area of approximately 12.84 acres. The sanitary flow
from the buildings is conveyed to combined sewers that run south along Seventh and Eighth
Avenues to West 30th Street, and then west to Regulator NR-N45 at the intersection of West 30th
Street and the West Side Highway (see Figure 11-1). 2 From Regulator NR-N45, flow is conveyed
to an interceptor running along the West Side Highway north to the North River WWTP, located
beneath Riverbank State Park.
At the North River WWTP, wastewater is treated by physical and biological processes before it is
discharged into the Hudson River. A State Pollutant Discharge Elimination System (SPDES) permit
issued by the New York State Department of Environmental Conservation (DEC), which establishes
limits for effluent parameters (i.e., suspended solids, fecal coliform bacteria, and other pollutants),
regulates the quality of the treated wastewater (effluent). Since the volume of flow to a WWTP affects
the level of treatment a plant can provide, the maximum permitted capacity for the North River
WWTP is 170 million gallons per day (mgd). The average monthly flow over the latest 12-month
period for which data are available is 110 mgd, 3 which is well below the maximum permitted
capacity.

2

Regulators are structures that control the flow of sewage to interceptors, i.e., larger sewers that connect
the combined the sewer system to the City’s sewage treatment system.

3

Twelve-month period through March 2017.
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Most of New York City’s sewers are combined sewers that collect both sanitary sewage and
stormwater. In periods of dry weather, the combined sewers (sized to convey an amount of sanitary
sewage that is based on density levels according to zoning regulations) convey only sanitary
sewage. During and immediately after wet weather, combined sewers can experience a much
larger flow due to stormwater runoff collection. To control flooding at the WWTPs, regulators
built into the system serve as relief valves, allowing only approximately two times the amount of
design dry weather flow into the interceptors (larger sewers that convey wastewater to the
WWTPs). The interceptors then take the allowable flow to the WWTPs, while the excess flow is
discharged untreated to the nearest waterbody as CSO. The development sites are located within
one CSO drainage area. In wet weather, sanitary flow and stormwater runoff is conveyed to CSO
outfall NR-027, located along the Hudson River (see Figure 11-1).
SANITARY FLOWS
For purposes of analysis, the amount of sanitary sewage is estimated as all water demand generated
on the development sites except water used by air conditioning, which is typically not discharged
to the sewer system. Table 11-1 summarizes the water demand and sewage generation on the
development sites under existing conditions. For analysis purposes, the water demand and sewer
generation estimate for the community facility space is based on retail generation rates as found
in the CEQR Technical Manual. The sanitary sewage generated by the existing conditions is
645,494 gpd (0.999 cfs), while the water demand is 1,380,153 gpd.

Table 11-1
Development Sites Water Consumption and Sewage Generation
Existing Conditions

Use
Size/Population
Rate*
Consumption (gpd)
Destination/Local Retail1
Domestic
557,549 sf
0.24 gpd/sf
133,812
Air Conditioning
557,549 sf
0.17 gpd/sf
94,783
Office1
Domestic
1,631,843 sf
0.10 gpd/sf
163,184
Air Conditioning
1,631,843 sf
0.17 gpd/sf
277,413
Hotel
Domestic
2,351 rooms
120 gpd/person/room
282,120
Air Conditioning
1,858,898 sf
0.17 gpd/sf
316,013
Community Facility2
Domestic
190,710 sf
0.24 gpd/sf
45,770
Air Conditioning
190,710 sf
0.17 gpd/sf
32,421
Residential
Domestic
206 persons
100 gpd/person
20,608
Air Conditioning
82,518 sf
0.17 gpd/sf
14,028
Total Water Supply Demand
1,380,153
Total Sewage Generation
645,494
Notes:
* Rates are from the CEQR Technical Manual Table 13-2.
1
Site 5 also includes the easternmost portion of the existing 1 Penn Plaza podium, which
contains approximately 60,000 gsf of existing retail space and 60,000 gsf of existing office space.
These uses are not included in the program floor area shown in this table, as the increment in water
supply demand and sewage generation created by the additional square footage would be miniscule.
2
Utilizes retail rates for calculation.
Mechanical space uses are assumed to not consume water or generate wastewater for purposes of
the analysis.

11-5

Empire Station Complex Civic and Land Use Improvement Project

STORMWATER FLOWS
The development sites have a combined lot area of approximately 559,170 sf (12.84 acres). The
development sites are all paved and/or comprised of existing structures. Table 11-2 summarizes
the surfaces and surface areas, as well as the weighted runoff coefficient (the fraction of precipitation that becomes surface runoff for each surface type). The development sites are located within
one stormwater flow area: approximately 12.84 acres in CSO NR-027.

Affected
CSO Outfall
NR-027

Table 11-2
Existing Surface Coverage
Surface Type
Area (percent)
Surface Area (sf)
Runoff Coefficient

Roof
82%
458,946
1.00

Pavement and Walkways Other Grass and Soft Scape
18%
0%
0%
100,224
–
–
0.85
–
–

Total
100%
559,170
0.97*

Notes:
* The Runoff Coefficient is a weighted average. The calculations are based on the DEP Volume Calculation Matrix
provided in the CEQR Technical Manual, retrieved July 2020.
Totals may not sum due to rounding.

DEP states that the developed site flow, or the rate of runoff from the site, is calculated using the
rational method for the total site area (A, in acres), rainfall intensity (i), and the site’s surface
coverage, per DEP’s criteria. The rational method uses the following formula: Flow (Q) = Runoff
Coefficient (C) x Rainfall Intensity (i) x Area (A) or Q=CiA. DEP’s standard design practice uses
a rainfall intensity of 5.95 in/hr for the event with a five-year return period and a six-minute time
of concentration. For the purpose of this calculation, the runoff coefficient generated from Table
11-2 (0.97) is used.
The overall developed site flow can be reduced by minimizing impervious surfaces, maximizing
pervious areas, and implementing green infrastructure source controls as part of the proposed developments. However, even when surface coverage is not modified in order to reduce the runoff
coefficient, the site flows may be reduced through the implementation of site detention, which is
required by DEP for all new buildings and alterations.
In existing conditions, it is assumed that stormwater detention is not present, therefore the site
runoff is generated using the rational method with no restrictions. The existing developed site flow
is 73.82 cfs.

D. FUTURE WITHOUT THE PROPOSED PROJECT—2028
In the 2028 No Action condition, development will occur on Site 7. Development on Sites 1
through 6 and 8 is not anticipated by 2028, and it is assumed that existing conditions on these sites
will remain in the No Action condition. New development on Site 7 will result in the demolition
of the existing Hotel Pennsylvania and construction of an approximately 1.6-million-gsf building
containing office and retail space. The other development sites are expected to remain in their
existing condition.
It is expected that the sewers in West 31st, West 32nd, West 33rd, and West 34th Streets and along
Sixth, Seventh, and Eighth Avenues will continue to convey the sanitary and stormwater flow
from the development sites to the North River WWTP.
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PROPOSED UNIFIED STORMWATER RULE
In the No Action condition, independent of the Proposed Project, DEP is expected to enact
amended on-site stormwater management requirements for new and redevelopment projects in
combined sewer areas, updating the current regulations (2012 Stormwater Rule 4) which reduce
peak discharges to the city’s sewer system during rain events by requiring greater on-site storage
of stormwater runoff and slower release to the sewer system. Specifically, DEP is proposing
amendments to Chapters 31 and 19.1 of Title 15 of the Rules of the City of New York (RCNY) as
part of a Unified Stormwater Rule. In August 2020, New York City Council passed Intro No.
1851, 5 enabling DEP to move forward with the Chapter 19.1 amendments necessary to package
the Unified Stormwater Rule amendments. Draft rules are anticipated to be published in Spring
2021 and be in effect in 2022.
The Unified Stormwater Rule is expected to lead to a substantial improvement in the way that
individual new and redeveloped properties manage stormwater compared to the 2012 Stormwater
Rule. In some cases, stormwater will be entirely prevented from entering the city sewer system
through retention and, in most cases, stormwater that does enter the system will be reduced and/or
treated and released at a much lower rate, allowing the system to operate more efficiently during
peak wet weather events. In combined sewersheds, such as the portion of Manhattan that contains
the Project Area, the Unified Stormwater Rule is expected to lead to a reduction in CSO volume
as more lots redevelop over time. 6 The analyses of stormwater flows presented below
conservatively do not account for the Unified Stormwater Rule and assume stormwater
management practices based on current DEP regulations.
WATER SUPPLY AND SANITARY FLOWS
Table 11-3 summarizes the water demand and sewage generation on the development sites in the
2028 No Action condition. Site 7 is expected to be redeveloped with an as-of-right building in
accordance with existing zoning, while a continuation of existing conditions is expected on the
remaining development sites. As stated above, the water demand and sewer generation estimate
for the community facility space is based on retail generation rates as found in the CEQR Technical
Manual. The 2028 No Action condition would generate 574,354 gpd (0.889 cfs) of sanitary
sewage, while the water demand would be 1,289,973 gpd.

4

Chapter 31 of Title 15 of the Rules of the City of New York, Rule Governing House/Site Connections to
the Sewer System Standards for Release Rates

5

Int 1851-2020 https://nyc.legistar.com/LegislationDetail.aspx?ID=4313347&GUID=37C19DB2-25C04D86-8231-50B86C3CB717&Options=&Search=%20November%2018,%202020,%2012:51%20PM

6

More details on the Unified Stormwater Rule and forthcoming outreach can be found on DEP’s
website: https://www1.nyc.gov/site/dep/water/unified-stormwater-rule.page
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Table 11-3
Development Sites Water Consumption and Sewage Generation
No Action Condition—2028

Use
Size/Population
Rate*
Consumption (gpd)
Destination/Local Retail1
Domestic
586,549 sf
0.24 gpd/sf
140,772
Air Conditioning
586,549 sf
0.17 gpd/sf
99,713
Office1
Domestic
2,890,843 sf
0.10 gpd/sf
289,084
Air Conditioning
2,890,843 sf
0.17 gpd/sf
491,443
Hotel
Domestic
651 rooms
120 gpd/person/room
78,120
Air Conditioning
458,898 sf
0.17 gpd/sf
78,013
Community Facility2
Domestic
190,710 sf
0.24 gpd/sf
45,770
Air Conditioning
190,710 sf
0.17 gpd/sf
32,421
Residential
Domestic
206 persons
100 gpd/person
20,608
Air Conditioning
82,518 sf
0.17 gpd/sf
14,028
Total Water Supply Demand
1,289,973
Total Sewage Generation
574,354
Notes:
* Rates are from the CEQR Technical Manual Table 13-2.
1
Site 5 also includes the easternmost portion of the existing 1 Penn Plaza podium, as discussed
above. These uses would remain on Site 5 in the No Action condition but are not included in the
program floor area shown in this table. 2 Utilizes Retail rates for calculation
Mechanical space uses are assumed to not consume water or generate wastewater for purposes of
the analysis.

Additionally, in 2011, DEP launched the Water for the Future Program (WFF), a comprehensive
long-term planning effort to repair leaks in sections of the Delaware Aqueduct by 2024. To support
this program, a newly created Demand Management Unit within DEP was tasked with the development of a citywide strategy that will outline DEP’s plan for the implementation of water demand
management projects. DEP’s 2013 Water Demand Management Plan identified five key strategies
for managing water demand in New York City and detailed 21 specific initiatives to be implemented by 2024 in order to achieve targeted water demand reductions. It is anticipated that these initiatives will offset much of the increased demands citywide that may result from population growth
and new development.
STORMWATER FLOWS
In the 2028 No Action condition, the existing building on Site 7 would be demolished and
redeveloped with a commercial building in accordance with existing zoning. Surface types and
areas would not change, maintaining existing condition’s stormwater flows for the development
sites (see Table 11-4). As required by the New York City Plumbing Code, sanitary and stormwater
source control BMPs would be used to reduce sanitary volume and peak stormwater runoff
volumes to the combined sewer system. The No Action condition building on Site 7 would
incorporate low-flow plumbing fixtures to reduce sanitary flow. Currently, stormwater detention
is required as part of the DEP site connection approval process for new construction that connects
to the City’s sewer system. This current performance standard, required by DEP, is discussed in
more detail below. In addition, as discussed, DEPs proposed Unified Stormwater Rule is expected
to increase the amount of stormwater to be managed on-site as part of new development, and
further restrict the release rate for sites that require a connection to a city sewer.
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Affected
CSO Outfall
NR-027

Table 11-4
Surface Coverage
No Action Condition—2028
Surface Type
Area (percent)
Surface Area (sf)
Runoff Coefficient

Roof
82%
458,946
1.00

Pavement and Walkways Other Grass and Soft Scape
18%
0%
0%
100,224
–
–
0.85
–
–

Total
100%
559,170
0.97*

Notes:
* The Runoff Coefficient is a weighted average. The calculations are based on the DEP Volume Calculation Matrix
provided in the CEQR Technical Manual, retrieved July 2020.
Totals may not sum due to rounding.

In the 2028 No Action condition, Site 7 would be redeveloped with site flows restricted in accordance with DEP’s regulations. The developed flow generated from the site would be detained
and restricted with an outlet control. Through the use of this system, the developed flow is restricted to the allowable flow with an additional 10 percent restriction in conformance with DEP standards to reduce the flow to the City’s combined sewers. Using DEP’s criteria, the Site 7 allowable
restricted site flow would be 0.65 cfs. This number represents the maximum allowable stormwater
runoff rate generated from Site 7. In addition to the restricted allowable site flow from Site 7, Sites
1 through 6 and 8 would generate undetained site flow. The undetained site flow from the remaining sites would be 63.36 cfs. In the 2028 No Action condition, the total site flow of the eight
development sites would be 64.00 cfs.

E. FUTURE WITH THE PROPOSED PROJECT—2028
In the 2028 With Action condition, Site 7 would be redeveloped, the proposed below-grade expansion of Penn Station on Sites 1, 2, and 3 would be completed, and the reconstruction of the
existing Penn Station would be completed. Site 7 would be redeveloped with an approximately
2.6 million-gsf building with office space, retail, and accessory parking spaces. A deck would be
constructed over the proposed 265,000-sf below-grade expansion of Penn Station on Sites 1, 2,
and 3, and the tracks and train platforms would be in use. In addition, a new Penn Station service
building is assumed to be completed on Site 2. Besides the new service building for Penn Station,
above-grade structures would be cleared from Sites 1, 2, and 3 to allow for construction of the
below-grade expansion of Penn Station. Sites 4 through 6 and 8 would remain in their existing
conditions. With the expansion of Penn Station, some or all of the existing water and sewer
infrastructure beneath the affected portions of West 31st Street and Sites 1, 2, and 3 would require
relocation or re-routing. Other utilities within the right-of-way may require relocation as well. The
effects of utility removal and relocation in relation to the below-grade Penn Station expansion, are
discussed in more detail in Chapter 20, “Construction.”
The 2028 With Action condition would result in less water consumption and generate less sewage
than the 2028 No Action condition. The results of the analysis on water and sewer infrastructure
are described in the sections below. In addition, for the 2028 With Action condition it is anticipated
that most of the existing combined sewers in the streets adjacent to the development sites would
be available for connection to buildings proposed for development, and would convey the sanitary
and stormwater flow to the North River WWTP.
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WATER SUPPLY
As shown in Table 11-5, the 2028 With Action condition on the development sites would result in
a total water demand of 1,078,438 gpd; this would be a decrease in water demand of approximately
211,535 gpd as compared to the No Action condition. This represents a 0.02 percent decrease in
demand on the water supply system compared to the City’s average daily water use of approximately
1.1 billion gpd. Therefore, there would be no significant adverse impact on the City’s water supply.

Table 11-5
Water Consumption and Sewage Generation
With Action Condition—2028

Use
Size/Population
Rate*
Consumption (gpd)
Destination/Local Retail
Domestic
646,402 sf
0.24 gpd/sf
155,136
Air Conditioning
646,402 sf
0.17 gpd/sf
109,888
Office
Domestic
2,610,234 sf
0.10 gpd/sf
289,084
Air Conditioning
2,610,234 sf
0.17 gpd/sf
491,443
Hotel
Domestic
120 gpd/person/room
Air Conditioning
0.17 gpd/sf
Community Facility1
Domestic
0.24 gpd/sf
Air Conditioning
0.17 gpd/sf
Residential
Domestic
100 gpd/person
Air Conditioning
0.17 gpd/sf
Expansion of Penn Station1
Domestic
265,000 sf
0.24 gpd/sf
63,600
Air Conditioning
265,000 sf
0.17 gpd/sf
45,050
Total Water Supply Demand
1,078,438
Total Sewage Generation
479,760
No Action to With Action Incremental Water Supply Demand
-211,535
No Action to With Action Incremental Sewage Generation
-94,595
Notes:
* Rates are from the CEQR Technical Manual Table 13-2.
1
Site 5 also includes the easternmost portion of the existing 1 Penn Plaza podium, as
discussed above. These uses would remain on Site 5 in the With Action condition but are not
included in the program floor area shown in this table.
2
Utilizes Retail rates for calculation
Non-program area (i.e., building mechanicals, circulation space associated with transit
improvements on the ground and sublevels, back-of-house areas (e.g., hallways and
corridors to the building core), certain building core space, and lobby and loading space on
the ground and sublevels) is assumed to not consume water or generate wastewater for
purposes of the analysis.

SANITARY FLOWS
As shown in Table 11-5, the 2028 With Action condition on the development sites is expected to
generate 479,760 gpd (0.742 cfs) of daily sanitary sewage with a total water demand of 1,078,438 gpd.
The sanitary sewage generated by the With Action condition would be a decrease of 94,595 gpd
compared to the No Action condition. The decrease in sewage generation would be approximately
0.09 percent of the average daily flow at the North River WWTP and would not result in an exceedance
of the WWTP’s permitted capacity of 170 mgd. In addition, in accordance with the New York City
Plumbing Code (Local Law 33 of 2007), Site 7 and the Penn Station expansion would be required to
utilize low-flow plumbing fixtures, which would help to further reduce sanitary flows to the WWTP.
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Connecting to the City’s sewer system requires certification from DEP as part of the building permit
process, which is not a discretionary approval. An applicant would be required to file a site connection
proposal for approval from DEP to tie into the sewer system. In this process, before a building permit
can be issued, site connection proposals must be certified for sewer availability by DEP. An applicant
would be required to demonstrate that the existing sanitary system could handle the site-specific
sanitary flows from the Proposed Project. Because the City’s sewers are sized and designed based on
the designated zoning of an area and related population density and surface coverage characteristics,
the Proposed Project may result in development that is inconsistent with the design of the existing
built sewer system. To be issued a permit to connect to the City sewer, a site-specific hydraulic
analysis may be required to determine whether the existing sewer system is capable of supporting
higher density development and related increases in sanitary flows. Completion of sewer
improvements and/or a new drainage plan may also be required at the time of the site connection
proposal. Sewer improvements may be required of the developers selected by ESD at the time of the
site connection process to accommodate the projected flows from the new development.
Therefore, the Proposed Project would not result in a significant adverse impact to the City’s
sanitary sewage conveyance and treatment system in 2028.
STORMWATER FLOWS
The amount of impervious surfaces on the development sites in the 2028 With Action condition
would be the same as in the No Action condition. However, the types of impervious surfaces—
roof and pavement/walkways—would change between future conditions; therefore, the stormwater flow would change (see Table 11-6). The weighted runoff coefficient would decrease from
0.97 to 0.92 between the 2028 No Action and With Action conditions. Therefore, as compared to
the No Action condition, the stormwater runoff would decrease in the 2028 With Action condition.

Affected
CSO Outfall

Table 11-6
Future with the Proposed Project Surface Coverage
With Action Condition—2028

Surface Type
Roof
Pavement and Walkways Other Grass and Soft Scape
Total
Area (percent)
45%
55%
0%
0%
100%
NR-027
Surface Area (sf) 252,644
306,526
–
–
559,170
Runoff Coefficient
1.00
0.85
–
–
0.92*
Notes: * The Runoff Coefficient is a weighted average. The calculations are based on the DEP Volume Calculation
Matrix provided in the CEQR Technical Manual, retrieved July 2020.
Totals may not sum due to rounding.

In the 2028 With Action condition, Sites 1, 2, 3, and 7 would be redeveloped with site flows
restricted in accordance with DEP regulations, including the proposed Unified Stormwater Rule
expected to be enacted by DEP. The developed flow generated from each site would be detained
and restricted with outlet controls. Through the use of these systems, the developed flow of each
site would be restricted to the site’s allowable flow with an additional 10 percent restriction in
conformance with DEP standards to reduce the flow to the City’s combined sewers. Using DEP’s
current criteria, the total allowable restricted site flow from Sites 1, 2, 3, and 7 would be 2.83 cfs.
This value represents the maximum allowable stormwater runoff rate generated from these sites.
In addition to the restricted allowable site flow from Sites 1, 2, 3, and 7, the remaining sites would
generate undetained site flow (Sites 4, 5, 6, and 8). The undetained site flow from these sites would
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be 26.30 cfs. In the 2028 With Action condition, the total site flow from all eight development
sites would be 29.13 cfs.
Using these sanitary and stormwater flow calculations, the DEP Volume Calculation Matrix was
utilized to determine flows for the 2028 With Action condition. The calculations from the Volume
Calculation Matrix help to determine the change in wastewater volumes to the combined sewer
system from existing conditions to With Action condition, and include four rainfall runoff volume
scenarios with varying durations. 7 The summary tables of the Volume Calculation Matrix are
included in Table 11-7.

Table 11-7
DEP Volume Calculation Matrix:
Existing and With Action Condition Volume Comparison—2028

Runoff Sanitary Total
Runoff Runoff Sanitary Total
Rainfall Rainfall Runoff Volume Volume Volume Volume Volume Volume Volume Increased
to CSS to CSS to CSS Total Volume
Volume Duration Volume to to CSS to CSS to CSS to SS
(in)
(hr)
SS(MG)
(MG)*
(MG)
(MG)
(MG)
(MG)*
(MG)
(MG) to CSS (MG)*
Existing
With Action
NR-027
NR-027
Increment
12.84 acres
0.00
3.80
0.00
0.00
0.10
0.10
0.00
0.00
0.08
0.08
-0.03
0.40
3.80
0.00
0.14
0.10
0.10
0.00
0.13
0.08
0.08
-0.03
1.20
11.30
0.00
0.41
0.30
0.30
0.00
0.38
0.23
0.23
-0.08
2.50
19.50
0.00
0.85
0.52
0.52
0.00
0.80
0.39
0.39
-0.13
Notes:
*Assumes no on-site detention or Best Management Practices (BMPs) for purposes of calculations.
SS = Storm Sewer; CSS = Combined Sewer System; MG = Million Gallons

As shown in Table 11-7, the total rainfall and sanitary sewage volume would decrease for CSO
outfall NR-027. The decrease in volume is attributable to the decrease in the roof surface area
resulting from the demolition of the buildings on Sites 1, 2, and 3 under the With Action condition
as compared with the existing conditions. 8
The volume matrix calculations presented in Tables 11-6 and 11-7 above do not reflect the use of
any sanitary and stormwater source control BMPs to reduce sanitary volume and stormwater
runoff volumes to the combined sewer system. As noted above, Site 7 and the proposed Penn
Station expansion would incorporate low-flow plumbing fixtures to reduce sanitary flow as
required by the New York City Plumbing Code. In addition, stormwater detention would be
required as part of the DEP site connection approval process for new construction that connects
to the City’s sewer system. The performance standard is intended to reduce peak discharges to the
City’s sewer system during rain events by requiring greater onsite storage of stormwater runoff
and slower release to the sewer system. The implementation of DEP’s stormwater performance
standard over time is expected to provide additional capacity to the existing sewer system, thereby
improving its performance. The performance standard is a key element of the New York City
Green Infrastructure Plan to promote green infrastructure and improve water quality in the City’s
surrounding waterbodies. Specific BMP measures would be determined in the future in
consultation with DEP when specific designs for the proposed developments are advanced, and
7

Consistent with the guidance of the CEQR Technical Manual and the DEP Volume Calculation Matrix, With
Action condition flows are compared to existing conditions rather than No Action conditions.

8

Assumes that the cover of the Penn Station expansion under Sites 1, 2, and 3 would be more similar to
pavement and walkway surface than roof.
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may include green roofs, stormwater detention tanks, and rainwater reclamation systems. With the
implementation of stormwater detention at the proposed developments in accordance with DEP
requirements, the contributing flows from Sites 1 through 8 to the sewers would decrease from
74.82 cfs in the existing condition and 64.89 in the 2028 No Action condition to 29.87 cfs in the
2028 With Action condition. Table 11-8 presents the projected sewer flow rates for 2028 No
Action and With Action conditions.

Table 11-8
2028 Total Sewer Flow Rate Comparison

2028 No Action
2028 With Action
Category
Existing
Condition
Condition
Sanitary Flow (cfs)
0.99
0.89
0.74
Stormwater Flow (cfs)
73.82
64.00
29.13
Total (cfs)
74.82
64.89
29.87
Notes:
Totals may not sum due to rounding.
cfs = cubic feet per second
Sanitary flow rate is based on the projected sanitary flow volumes presented in this analysis,
converted from gpd to cfs. Stormwater flow was generated by using the site area (A), runoff
coefficient (C), and rainfall intensity (i) of 5.95 in/hr in the rational method (Q=CiA). For sites that
are redeveloped, this flow was then divded by the Manhattan Borough Factor (12,200) and
multiplied by 0.1 as required for the City’s reduction of runoff into the combined sewer system.

F. FUTURE WITHOUT THE PROPOSED PROJECT—2038
In the 2038 No Action condition, Sites 4 and 5 will be redeveloped. As discussed above, Site 7
will be redeveloped in 2028. Site 4 will be redeveloped with a 1.1 million-gsf mixed-use building
with hotel, residential, and retail space, and Site 5 will be redeveloped with an approximately
250,000-gsf office building with ground-floor retail space. As described above, Site 7 will be redeveloped with a 1.6 million-gsf office building with ground-floor retail space. Existing conditions
are assumed to continue on the remaining development sites. As discussed above, the redevelopment of Sites 4, 5, and 7 would require sanitary and stormwater source control BMPs to reduce
sanitary volume and stormwater runoff volumes to the combined sewer system as required by the
New York City Plumbing Code and the DEP site connection approval process.
As in the 2028 No Action condition, it is expected that the sewers in West 31st, West 32nd, West
33rd, and West 34th Streets and along Sixth, Seventh, and Eighth Avenues will continue to convey
sanitary and stormwater flow from the development sites to the North River WWTP.
WATER SUPPLY AND SANITARY FLOWS
Table 11-9 summarizes the water demand and sewage generation on the development sites in the
2038 No Action condition. The No Action condition would generate 748,687 gpd (1.158 cfs) of
sanitary sewage, while the water demand would be 1,666,503 gpd.
Additionally, as mentioned previously, in 2011 DEP launched the WFF Program, a comprehensive
long-term planning effort to repair leaks in sections of the Delaware Aqueduct by 2024. To support
this program, a newly created Demand Management Unit within DEP was tasked with the development of a citywide strategy that will outline DEP’s plan for the implementation of water demand
management projects. It is anticipated that DEP’s 2013 Water Demand Management Plan, along
with the other initiatives, will offset much of the increased demands citywide that may result from
population growth and new development.
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Table 11-9
Development Sites Water Consumption and Sewage Generation
No Action Condition—2038

Use
Destination/Local Retail
Domestic
Air Conditioning
Office
Domestic
Air Conditioning
Hotel
Domestic
Air Conditioning
Community Facility1
Domestic
Air Conditioning
Residential
Domestic
Air Conditioning

Size/Population

Rate*

Consumption (gpd)

663,425 sf
663,425 sf

0.24 gpd/sf
0.17 gpd/sf

159,222
112,782

3,063,368 sf
3,063,368 sf

0.10 gpd/sf
0.17 gpd/sf

306,337
520,773

961 rooms
768,898 sf

120 gpd/person/room
0.17 gpd/sf

115,320
130,713

190,710 sf
190,710 sf

0.24 gpd/sf
0.17 gpd/sf

45,770
32,421

1,220 persons
100 gpd/person
712,518 sf
0.17 gpd/sf
Total Water Supply Demand
Total Sewage Generation

122,038
121,128
1,666,503
748,687

Notes:
* Rates are from the CEQR Technical Manual Table 13-2.
1
Utilizes retail rates for calculation
Mechanical space uses are assumed to not consume water or generate wastewater for purposes of
the analysis.

STORMWATER FLOWS
In the 2038 No Action condition, the amount of roof area on Sites 4, 5, and 7 would increase, with
a decrease in pavement and walkways. The surface types and areas would not change for Sites 1,
2, 3, 6, and 8. Therefore, there would only be a slight change in stormwater flows for the
development sites (see Table 11-10).

Affected
CSO Outfall
NR-027

Table 11-10
Surface Coverage
No Action Condition—2038
Surface Type
Area (percent)
Surface Area (sf)
Runoff Coefficient

Roof
89%
495,622
1.00

Pavement and Walkways Other Grass and Soft Scape
11%
0%
0%
63,548
–
–
0.85
–
–

Total
100%
559,170
0.98*

Notes:
* The Runoff Coefficient is a weighted average. The calculations are based on the DEP Volume Calculation Matrix
provided in the CEQR Technical Manual, retrieved July 2020.
Totals may not sum due to rounding.

In the 2038 No Action condition, Sites 4, 5, and 7 would be redeveloped with site flows restricted
in accordance with DEP requirements, including the proposed Unified Stormwater Rule expected
to be enacted by DEP. The developed flow generated from these sites would be detained and
restricted with outlet controls. Through the use of these systems, the developed flow of each site
will be restricted to the allowable flow with an additional 10 percent restriction in conformance
with DEP standards to reduce the flow to the City’s combined sewers. The total allowable
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restricted site flow from Sites 4, 5, and 7 would be 1.29 cfs. This value represents the maximum
allowable stormwater runoff rate generated from these sites.
In addition to the restricted allowable site flow from Sites 4, 5, and 7; the Project Area would
generate undetained site flow from Sites 1, 2, 3, 6, and 8. The undetained site flow from these sites
will be 53.54 cfs. In the 2038 No Action condition, the total site flow from the eight development sites
would be 54.83 cfs.

G. FUTURE WITH THE PROPOSED PROJECT—2038
All components of the Proposed Project are assumed to be complete and operational by 2038,
including all development sites, all public transportation and public realm improvements, and the
reconstruction and expansion of Penn Station. As stated previously, with the expansion of Penn
Station, existing water and sewer infrastructure would require relocation or re-routing, along with
other utilities within the right-of-way. The effects of potential utility removal and relocation in
relation to the expansion are discussed in more detail in Chapter 20, “Construction.” In addition
to the development completed by 2028, development between 2028 and 2038 would include Sites
1, 2, 3, 4, 5, 6, and 8 and their associated public transportation and public realm improvements,
including a new approximately 30,800-sf public plaza on Site 2. The development sites would be
redeveloped with high-density commercial buildings containing mainly office and ground-floor
retail uses, as well as hotel uses on Sites 1 and 4.
In the 2038 With Action condition, it is anticipated that most of the existing combined sewers in
the streets adjacent to the development sites would continue be available for connection of buildings proposed for development, conveying sanitary and stormwater flow to the North River
WWTP.
WATER SUPPLY
As shown in Table 11-11, the 2038 With Action condition is projected to result in a total water
demand of 4,570,415 gpd; this represents an incremental water demand of 2,903,911 gpd and a
0.26 percent increase in demand on the New York City water supply system compared to the
City’s average daily water use of approximately 1.1 billion gpd. Given the immense capacity of
the City’s water supply system, the relatively minor incremental increase in water consumption
(as compared to citywide demand) and the development sites’ location in an area well-served by
water infrastructure, the Proposed Project’s incremental demand would not cause a significant
adverse impact on the City’s water supply.
SANITARY FLOWS
As shown in Table 11-11, the 2038 With Action condition is expected to generate 1,837,224 gpd
(2.843 cfs) of daily sanitary sewage with a total water demand of 4,570,415 gpd. The incremental
sanitary sewage generated by the Proposed Project would be 1,088,537 gpd. The increase in
sewage generation is approximately one percent of the average daily flow at the North River
WWTP and would not result in an exceedance of the WWTP’s permitted capacity of 170 mgd. As
mentioned previously, in accordance with the New York City Plumbing Code (Local Law 33 of
2007), the buildings constructed in the With Action condition would be required to utilize lowflow plumbing fixtures to reduce sewage flows to the combined sewer system. Therefore, the
Proposed Project would not result in a significant adverse impact to the City’s sanitary sewage
conveyance and treatment system.
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Table 11-11
Water Consumption and Sewage Generation
With Action Condition—2038

Use
Size/Population
Rate*
Destination/Local Retail
Domestic
804,064 sf
0.24 gpd/sf
Air Conditioning
804,064 sf
0.17 gpd/sf
Office
Domestic
14,250,085 sf
0.10 gpd/sf
Air Conditioning
14,250,085 sf
0.17 gpd/sf
Hotel
Domestic
1,297 rooms
120 gpd/person/room
Air Conditioning
758,443 sf
0.17 gpd/sf
Community Facility1
Domestic
0.24 gpd/sf
Air Conditioning
0.17 gpd/sf
Residential
Domestic
100 gpd/person
Air Conditioning
0.17 gpd/sf
Expansion of Penn Station1
Domestic
265,000 sf
0.24 gpd/sf
Air Conditioning
265,000 sf
0.17 gpd/sf
Total Water Supply Demand
Total Sewage Generation
No Action to With Action Incremental Water Supply Demand
No Action to With Action Incremental Sewage Generation

Consumption (gpd)
192,975
136,691
1,425,009
2,422,514
155,640
128,935
63,600
45,050
4,570,415
1,837,224
2,903,911
1,088,537

Notes:
* Rates are from the CEQR Technical Manual Table 13-2.
1
Utilizes Retail rates for calculation
Non-program area (i.e., building mechanicals, circulation space associated with transit
improvements on the ground and sublevels, back-of-house areas (e.g., hallways and corridors to
the building core), certain building core space, and lobby and loading space on the ground and
sublevels) is assumed to not consume water or generate wastewater for purposes of the analysis.

Connecting to the City’s sewer system requires certification from DEP as part of the building
permit process, which is not a discretionary approval. An applicant would be required to file a site
connection proposal for approval from DEP to tie into the sewer system. An applicant would be
required to demonstrate that the existing sanitary system could handle the site-specific sanitary
flows from the Proposed Project. Because the City’s sewers are sized and designed based on the
designated zoning of an area and related population density and surface coverage characteristics,
the Proposed Project may result in development that is inconsistent with the design of the existing
built sewer system. To be issued a permit to connect to the City sewer, a site-specific hydraulic
analysis may be required to determine whether the existing sewer system is capable of supporting
higher density development and related increases in sanitary flows. Completion of sewer
improvements and/or a new drainage plan may also be required at the time of the site connection
proposal. Sewer improvements may be required of the developers selected by ESD at the time of
the site connection process to accommodate the projected flows from the new development.
STORMWATER FLOWS
The amount of impervious surfaces in the 2038 With Action condition would remain the same as
in the 2038 No Action condition. However, the types of impervious surfaces—roof and
pavement/walkways—would change from the No Action condition to the With Action condition
for Sites 1 through 8; therefore, the stormwater flow would change (see Table 11-12). The
weighted runoff coefficient would increase from 0.98 to 0.99 between the 2038 No Action and
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With Action conditions. Therefore, as compared to the No Action condition, the stormwater runoff
would increase in the 2038 With Action condition.

Affected
CSO Outfall
NR-027

Table 11-12
Surface Coverage
With Action Condition—2038
Surface Type
Area (percent)
Surface Area (sf)
Runoff Coefficient

Roof
93%
518,544
1.00

Pavement and Walkways Other Grass and Soft Scape
7%
0%
0%
40,6261
–
–
0.85
–
–

Total
100%
559,170
0.99*

Notes:
*
The Runoff Coefficient is a weighted average. The calculations are based on the DEP Volume Calculation
Matrix provided in the CEQR Technical Manual, retrieved July 2020.
1
Because conceptual designs for the proposed plaza on Site 2 have not been advanced, its proposed surface
coverage is unknown at this time. Therefore, this analysis conservatively assumes that it would be mostly
impervious surface area.
Totals may not sum due to rounding.

In the 2038 With Action condition, all eight development sites would be redeveloped with site
flows restricted in accordance with DEP requirements, including the proposed Unified Stormwater
Rule expected to be enacted by DEP. The developed flow generated from the development sites
would be detained and restricted with outlet controls. Through the use of these systems, the
developed flow is restricted to the allowable flow with an additional 10 percent restriction in
conformance with DEP standards to reduce the flow to the City’s combined sewers. The total
allowable restricted site flow from the eight development sites would be 4.57 cfs. This value
represents the total maximum allowable stormwater runoff rate generated from the sites.
Using these sanitary and stormwater flow calculations, the DEP Volume Calculation Matrix was
completed for the 2038 With Action condition. The summary tables of the Volume Calculation
Matrix are included in Table 11-13. As shown in the table, the total rainfall and sanitary volume
would increase for CSO outfall NR-027. The increase in volume is attributable to the increase in
the roof surface area resulting from the redevelopment of Sites 1 through 8 under the With Action
condition as compared with the existing conditions. 9

Table 11-13
DEP Volume Calculation Matrix:
Existing and With Action Condition Volume Comparison—2038

Runoff Sanitary Total
Runoff Runoff Sanitary Total
Rainfall Rainfall Runoff Volume Volume Volume Volume Volume Volume Volume Increased
to CSS to CSS to CSS Total Volume
Volume Duration Volume to to CSS to CSS to CSS to SS
(in)
(hr)
SS(MG)
(MG)*
(MG)
(MG)
(MG)
(MG)*
(MG)
(MG) to CSS (MG)*
Existing
With Action
NR-027
NR-027
Increment
12.84 acres
0.00
3.80
0.00
0.00
0.10
0.10
0.00
0.00
0.29
0.29
0.19
0.40
3.80
0.00
0.14
0.10
0.24
0.00
0.14
0.29
0.43
0.19
1.20
11.30
0.00
0.41
0.30
0.71
0.00
0.41
0.87
1.28
0.57
2.50
19.50
0.00
0.85
0.52
1.37
0.00
0.86
1.49
2.35
0.98
Notes:
*Assumes no on-site detention or Best Management Practices (BMPs) for purposes of calculations.
SS = Storm Sewer; CSS = Combined Sewer System; MG = Million Gallons

9

Consistent with the guidance of the CEQR Technical Manual and the DEP Volume Calculation Matrix, With
Action condition flows are compared to existing conditions rather than No Action conditions.
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However, the volume matrix calculations presented in Tables 11-12 and 11-13 above do not
reflect the use of any sanitary and stormwater source control BMPs to reduce sanitary volume and
stormwater runoff volumes to the combined sewer system. As noted above, the Proposed Project
would incorporate low-flow plumbing fixtures to reduce sanitary flow as required by the New
York City Plumbing Code. In addition, stormwater detention would be required as part of the DEP
Site Connection Proposal (SCP) application process for new buildings connecting to the sewer
system. As part of the SCP permit approval processes, developments must be in compliance with
the required on-site stormwater volume requirements and stormwater release rate as detailed in
the Unified Stormwater Rule. The performance standard is intended to reduce peak discharges to
the City’s sewer system during rain events by requiring greater onsite storage of stormwater runoff
and slower release to the sewer system. The implementation of this stormwater performance
standard over time is expected to provide additional capacity to the existing sewer system, thereby
improving its performance. With the implementation of stormwater detention at the development
sites, the contributing flow rates from Sites 1 through 8 to the sewers would decrease from 74.82
cfs in the existing condition and 55.54 cfs in the 2038 No Action condition, to 7.41 cfs in the 2038
With Action condition. Table 11-14 presents the projected sewer flow rates for 2038 No Action
and With Action conditions.

Table 11-14
2038 Total Sewer Flow Rate Comparison

2038 No Action
2038 With Action
Category
Existing
Condition
Condition
Sanitary Flow (cfs)
0.99
1.16
2.84
Stormwater Flow (cfs)
73.82
54.38
4.57
Total (cfs)
74.82
55.54
7.41
Notes:
Totals may not sum due to rounding.
cfs = cubic feet per second
Sanitary flow rate is based on the projected sanitary flow volumes presented in this analysis,
converted from gpd to cfs. Stormwater flow was generated by using the site area (A), runoff
coefficient (C), and rainfall intensity (i) of 5.95 in/hr in the rational method (Q=CiA). For sites that
are redeveloped, this flow was then divded by the Manhattan Borough Factor (12,200) and
multiplied by 0.1 as required for the City’s reduction of runoff into the combined sewer system.

Specific BMPs for the proposed developments would be determined in the future in consultation
with DEP when specific designs are advanced. With the incorporation of selected BMPs and the
use of low-flow plumbing fixtures, the peak stormwater runoff rates are expected to be reduced as
compared to existing conditions. Given the small increment in total volumes as shown in Table
11-13, and the incorporation of sanitary and stormwater source control BMPs, the Proposed
Project is not expected to appreciably increase the frequency or volume of CSO events. Overall,
the Proposed Project would not result in significant adverse impacts on wastewater treatment or
stormwater conveyance.
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