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1. Introduction
CSO Program

The waters surrounding New York City are cleaner
and healthier than they have been since the Civil War.
Over the last several decades, the City has invested
more than $45 billion in the construction and upgrade
of critical infrastructure to improve the health of our
City’s vital ecosystems. These improvements can be
seen throughout the five boroughs; seals exploring the
Bronx River, whales splashing in the Upper New York
Bay, and millions of New Yorkers and tourists flocking
to waterways for recreation. In recent years, the City
has committed an additional $9 billion to continue the
legacy of innovation and investment to usher in a new
era of environmental protection for the harbor.

On March 8, 2012, the New York State Department

of Environmental Conservation (DEC) and the New
York City Department of Environmental Protection
(DEP) signed a groundbreaking agreement to reduce
combined sewer overflows (CSOs) using a hybrid
green and grey infrastructure approach. As part of
this agreement, DEP has developed 10 waterbody-
specific Long Term Control Plans (LTCPs). The goal of
each LTCP is to identify appropriate combined sewer
overflow controls necessary to achieve waterbody-
specific water quality standards, consistent with the
Federal CSO Policy and the water quality goals of the
Clean Water Act (CWA). More information about the
City's CSO program can be found in Attachment 1
and Attachment 2 of this Summary.
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Long Term Control Plan

identifies appropriate CSO controls to achieve
applicable water quality standards consistent
with the federal CSO Policy and Clean Water Act.

CSO Consent Order

an agreement between NYC and DEC that
settles past legal disputes without prolonged
litigation. DEC requires DEP to develop LTCPs
and mitigate CSOs.

Combined Sewer Overflow

NYC'’s sewer system is approximately 60%
combined, which means it is used to convey
both sanitary and storm flows.

When the sewer
system is at

full capacity, a
diluted mixture
of rain water and
sewage may be
released into the
local waterways.
This is called a Wanole

combined sewer ﬁ‘

overflow. combned Gomined

Catch Basin

Outfall
gritow] Pipe

River

To WRRF
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This Summary is for the Citywide/
Open Waters LTCP which is due

to DEC in September 2020. It is

the largest LTCP, touching all five
boroughs and covering the NYC
portion of Hudson River, Harlem
River, Upper and Lower New York
Bay, Arthur Kill and Kill Van Kull,
East River, and the western portion
of Long Island Sound (NYC portion).
The development of this LTCP began
in 2016 and included water quality
sampling, water quality modeling,
collection system modeling, a review
of existing CSO projects, alternatives
analysis and robust public outreach.

B Harlem River

I Hudson River

B East River/Long Island Sound
- Upper and Lower New York Bay
B Arthur Kill and Kill Van Kull

Section 303(d) of the Clean Water
Act requires states to identify
impaired waters where specific
designated uses are not fully
supported. Based on the 2016
Final 303(d) list, Upper and Lower
New York Bay, and Hudson River
are not listed as impaired, while
Harlem River, East River/Long
Island Sound, Arthur Kill and Kill
Van Kull are listed as impaired

for the pollutants shown in the
adjacent map.

Floatables
Il Dissolved Oxygen and Floatables
I Dissolved Oxygen and Nitrogen

Bl Fathogens
I Not Listed as Impaired
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Waterbody Classifications

A
QUEENS
BROOKLYN
STATEN
ISLAND
Atlantic Ocean
Water Quality Criteria
‘ Bacteria Dissolved
issolve
Class F
; ecal 23 Oxygen
Total Coliform | e~y Enterococci
Median ) 30-day GM < 35/100mL | > 48 “;% ')‘ (daily
<70 MPN/10mL STV < 130cfu/100mL -
SB '\f‘;”ggg /'1\":(?:3 Monthly GM  30-day GM < 35/100mL | > +8 '2\9,’; ')‘ Gl
20% < 5,000/ 10omL | S 200/100mL STV < 130cfu/100mL S
Monthly Median
sSD <2,400/100mL i";’&;?%?ﬂ >3.0 mglL
80% <5,000100mL
Monthly Median
< 2,400/100mL y;g;’:’gga"l_ > 4.0 mglL
80% <5,000100mL |~

(1) Applies on an annual basis calculated based on geometric mean (GM).
(2) Applies in the recreational season (May 1 through October 31%).

(8) Enterococci criteria only applies to coastal primary contact recreational waters. Hudson River

north of Harlem River is a class SB non-coastal recreational water.
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In accordance with the provisions

of the Clean Water Act, the State

of New York (the "State") has
established water quality standards
for all navigable waters within its
jurisdiction. The State has developed
a system of waterbody classifications
based on designated uses that
include five classifications for saline
waters. Water quality in Class SA
and Class SB classifications support
primary and secondary contact
recreation and fishing. Classes SC,

| and SD support aquatic life and
recreation.

Bl Ciass SA (Shellfishing, F, B and Ba)
[ Class SB (F, B and Ba)

Bl Ciass SD (F)
B Ciass | (Fand B)

F = Fishing B = Boating Ba = Bathing

Water quality criteria corresponding
to the waterbody classifications are
shown in the adjacent table.

Total and fecal coliform bacteria
concentrations are the criteria that
DEC uses to establish whether a
waterbody supports recreational
uses in non-coastal waterbodies,
while fecal coliform and Enterococci
criteria apply to coastal primary
contact recreational waters.

Dissolved Oxygen (DO) is the
numerical criterion that DEC uses
to establish whether a waterbody
supports aquatic life uses.

Acronyms

CFU = Colony Forming Unit

GM = Geometric Mean

MPN = Most Probable Number
STV = Statistical Threshold Value



Citywide/Open Waters Key Waterfront Access Points

Waterfront access points along the shorelines of the Citywide/Open Waters waterbodies include beaches,
kayak launch sites, marinas, and parkland located along the shoreline. Uses at these access points range from
primary contact (swimming) at beaches, to secondary contact (boating), and passive, non-contact recreation
along shoreline parks. The Citywide/Open Waters LTCP has evaluated water quality and CSO impacts at or
adjacent to these waterfront access points as part of the overall assessment of CSO controls.

A
Legend N
® Open Waters Kayak Launch Sites
® Beaches
® Open Waters Marinas
® Waterfront Access ‘
Certified Shellfish Areas Long Island
Sound
:\
NEW JERSEY ‘? N
.
|
/
‘( .
\
\
J
!
A
‘/
v
,/
STATEN § S
ISLAND L ﬁ
Atlantic Ocean
0 28,000 56,000 feet
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Investment and Success to Date

Historical Major Capital Investments in Wastewater Infrastructure

Improving New York Harbor’s water quality has been
a City and DEP priority for decades. According to
the City’s most recent Harbor Survey Report, the
Harbor is cleaner now than at any time in the last OTH

100 years. Continued improvements to the City’s $45 Bllllon
14 wastewater resource recovery facilities
(WRRFs), and ongoing investments have resulted 80% Reduction

in an 80% reduction in combined sewer overflows in annual CSO discharges since the mid-1980's
since the mid-1980s. With nine LTCPs approved, one
pending, and this current one being submitted in
September 2020, current and planned infrastructure
investments will result in even further water quality

in historic capital investments has led to

improvements.
2005 CSO@® @ 2007 Flushing Bay CSO

@® 1972 Clean Consent Order Facility Commissioned

Water Act

2011 Paerdegat and Alley Creek

@ 1972 Spring Creek CSO 1992 CSO CSO Facilities Commissioned

Facility C issioned C t Ord

acility Commissione onsent Order 2012 Modified CSO
Consent Order

> 19701 980>> 1980-1 990>> 1990-2000>> 2000-201 O>> 201 0-2020>> 2020-2030>> 2030-2050>

1973-2011 Upgraded 12 WRRFs to Secondary Treatment
and built 2 new WRRFs

$ M
40 B 1999-2022 Upgraded Biological $1 _1 Bm

This timeline summarizes Nitrogen Removal at 8 out of 14

the major historical WRRFs
($45 billion) and
planned ($6.3 billion)
capital investments in
wastewater infrastructure

1995-2030 Existing Grey/Green Infrastructure Projects

to Mitigate Combined Sewer Overflows (CSOs)

across NYC.
M
" Based on Office Management and $ 4 u 3 B
B R 10-Ye jtal f
P Records and T0-Year Captel— §1.6B green® 2018-2050 LTCP Projects
@ Based on 2019 LTCP estimated costs $2 .7B g rey(S)

(4)
© Projects committed to under the $ 6 3 B
n

Waterbody/Watershed Facility Plan
Reports (WWFPs)

@ Approved and submitted LTCPs and
Superfund-mandated CSO control costs
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Water Quality Improvements Over Time

Fecal Coliform Summer Geometric Means (GM) from Harbor Survey Monitoring Program Sampling data

Scale (# cfu/100mL)
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> 2,000 cfu/100mL

GM fecal coliform concentrations in

portions of the Hudson River, East River,
and Upper New York Bay

< 100 cfu/100mL

GM fecal coliform concentrations
in most waterbodies

The additional $6.3 billion
investment in projects in the
current CSO LTCP Program will
result in further water quality
Improvement.
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COVID-19 Considerations and
Prioritization of Future Investments

The COVID-19 pandemic has brought a wave of
hardship and fiscal uncertainty to the City of New
York. Unemployment in New York City was 19.8%

in July 2020 as compared to 3.9% in July 2019.
Personal incomes and tax receipts have been
correspondingly lower, due to job losses, wage
reductions, and the loss of available work hours.

The City’s already difficult housing conditions are
under greater stress, as the non-payment of rent and
mortgages grows. The reduction in cashflow for both
residential and commercial renters has placed some
landlords under financial pressure, contributing to
additional non-payment of taxes and utility bills.

These difficulties have impacted many of our
customers’ ability to timely pay their bills, thus
impacting DEP revenue necessary to maintain and
expand the water and sewer systems. As of June

30, 2020, delinquent water and sewer charges
outstanding were 16% higher than the year before,
with an additional 20,000 accounts delinquent in
June 2020 than in February 2020, immediately before
the rapid spread of COVID-19 began. In response to
the ongoing economic hardship, earlier this month
the City postponed the closing of its annual sale of
liens against unpaid water and sewer charges and
property taxes. The postponement is consistent with
actions taken by New York State to provide temporary
public relief from lien sales during the ongoing
pandemic.

Holistic Adaptive Planning Framework

The City’s Water Board acknowledged the stark
economic realities of COVID-19 and did not propose
a rate increase for the fiscal year beginning July

1, 2020. The Board further adopted a budget for

its fiscal year 2021 that was 12% smaller than the
budget it had previously adopted for fiscal year 2020,
reflecting a fiscal year 2021 budget of $3.32 billion
compared to $3.82 billion the year before. Over two
months into fiscal year 2021, as of mid-September,
Water Board revenues are 8% lower than for the same
period last year. DEP financial projections shared with
the investor community, covering fiscal years 2020
through 2024, reflect a potential cumulative reduction
of more than $1 billion in revenue, compared to DEP’s
multi-year revenue forecast in place prior to the start
of the pandemic.

In order to manage these complex challenges, DEP
has begun to reach out to DEC and EPA to discuss
mandated work so that design and construction
schedules can align with expected revenues and
expenditures on mandated work are balanced

with sound investment in existing water and
wastewater infrastructure. We will continue to engage
stakeholders across the City as we navigate these
unprecedented times and financial uncertainty while
still investing in the future, providing New Yorkers
with high levels of service, and keeping their rates
affordable.

DEP recognizes the need to both prioritize short-term needs due to COVID-19-related financial disruptions, plus
facilitate long-term planning and budget prioritization. DEP believes that taking a holistic adaptive planning
approach will help to streamline DEP’s efforts across all departments to maximize environmental and community
benefits and achieve water quality goals as efficiently as possible, while maintaining sustainable rates.

A holistic planning approach can:

e Provide an approach to evaluate opportunities
to do more with less, that is, consider LTCP
commitments as the baseline and determine
whether other investments can achieve the
equivalent or greater benefits with less spending

7 Citywide/Open Waters LTCP

e Offer a balanced approach to meet operational
needs and regulatory requirements, while
considering affordability

e Provide a sound approach to prioritize capital
projects that yield the highest benefits as
efficiently as possible



Historical Mandated vs.
Non-Mandated Capital Expenditures

I Mandated Non-Mandated

Budget Allocation (%)
100%

80%
60%

40%

20% I

2000 2004 2008 2012 2016 2020
Fiscal Year

Historical and Future Capital
Commitments (pre-COVID-19)

B Mandated Non-Mandated
Budget ($Millions) :
Historical E Future Projected
Expenditures  Expenditures
$3,000 ‘

2000 2005 2010 2015 2020 2025
Fiscal Year

Note: In FY20, DEP was only able to register about $1B of projects due to COVID19.

As a result, $1.3B projects are being pushed in to the subsequent years that will
likely displace other planned projects.

DEP has historically had to balance several competing
priorities between mandated and non-mandated
programs. Although DEP has made substantial
investments in meeting mandated commitments, other
non-mandated priorities needed to be deferred to
keep the capital budget affordable. Historically, capital
spending was driven by state and federal mandates
including Croton Water Filtration Plant, CAT/DEL UV,
and Newtown Creek upgrades, which left limited
resources for other critical needs like State of Good
Repair. As shown in the adjacent bar chart from 2000
to 2009, DEP’s capital commitments were primarily
driven by mandates (ranging from 54% in 2000 to as
high as 90% in 2007). Operational and State of Good
Repair (SOGR) needs were significantly deferred until
the early 2010’s. DEP is still completing the deferred
State of Good Repair, but additional disinvestment

in State of Good Repair could exacerbate aging
infrastructure and operational issues in the future.
Thus, DEP is pursuing a more balanced approach to
meet operational needs and regulatory requirements,
while considering affordability.

Looking ahead, DEP’s significant future capital
commitments will need to be balanced with these
SOGR and operational priorities, while also efficiently
achieving water quality goals, enhancing resilience to
climate change, and maintaining sustainable rates for
all New Yorkers. Although DEP is currently balancing
fiscal needs, COVID-19 is adding additional strain

not previously accounted for. The adjacent area chart
shows historical expenditures (2000 to 2020) and

the pre-COVID-19 CIP expenditure forecast (2021

to 2029) for non-mandated and mandated projects.
COVID-19 has created uncertainties for DEP, including
uncertainty concerning the revenues likely to be
available to the system in the coming years. DEP is
currently forecasting that revenues across Fiscal Years
2020 to 2024 will be more than $1 billion less than
expected prior to the COVID-19 pandemic. In light of
the lower revenue projections, DEP will need to look at
a range of options, which could include re-examining
the size and composition of its capital project budget.
A holistic adaptive planning process will facilitate
DEP’s goal in evaluating the best strategies to
maximize benefits efficiently. Multiple scenarios will

be considered, including the possibility of extending
mandated deadlines. Under all evaluation scenarios,
DEP is committed to achieving the LTCP objectives,
maintaining transparency, and continuing robust
coordination with stakeholders to demonstrate viability
and benefits of any potential alternatives.
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2. CSO Best Managémént Practic'es"'_l'

CSO Best Management Practices (BMPs) address operation and maintenance procedures, maximizing use
of existing systems and facilities, and related planning efforts to maximize capture of CSO and to reduce
contaminants in the combined sewer system, thereby reducing water quality impacts. The State Pollutant
Discharge Elimination System (SPDES) permits require DEP to report annually on its progress in implementing

the 13 CSO BMPs summarized below.

The BMP Annual Reports are available on DEP’s website:
https://www1.nyc.gov/site/dep/water/combined-sewer-overflows.page

BMP 1 - CSO Maintenance
and Inspection Program

Schedule regular inspections of

the CSO regulator structures and
perform required repair, cleaning, and
maintenance to minimize dry-weather
overflows and to maximize flow to the
WRRFs.

9 Citywide/Open Waters CSO LTCP

BMP 2 - Maximum Use of
Collection System for Storage

Enable regulators and weirs to be
adjusted to maximize system capacity
for CSO storage through hydraulic
capacity evaluations, along with
cleaning and flushing to remove and
prevent solids deposition within the
collection system.

BMP 3 - Maximize Flow to
Publicly Owned Treatment
Plant

Maximize flow to WRRFs per the
operating targets established by the
SPDES permits for each WRRF to
receive and treat a minimum of two
times the design dry-weather flow
during wet-weather events.



BMP 4 - Wet-Weather
Operating Plan

Develop Wet-Weather Operating
Plans (WWOPs) for each WRRF
sewershed to maximize treatment
during wet-weather events. DEP has
submitted to DEC all WWOPs required
by the Additional CSO BMP Special
Conditions.

BMP 5 - Prohibition of Dry
Weather Overflow

Abate and report any dry weather
overflow event to DEC within

24 hours. Dry weather overflows
from the combined sewer system are
prohibited.

BMP 6 - Industrial
Pretreatment

Maximize treatment of persistent toxics
from industrial sources upstream of
CSOs by regulating the discharges

of toxic pollutants from unregulated,
relocated, or new Significant Industrial
Users (as defined by EPA under
federal law) tributary to CSOs.

BMP 7 - Control of
Floatable and Settleable
Solids

Eliminate or minimize the discharge

of floating solids, oil and grease, or
solids of sewage origin that cause
deposition in receiving waters
through implementation of these four
practices: Catch Basin Repair and
Maintenance, Catch Basin Retrofitting,
Booming, Skimming and Netting, and
Institutional, Regulatory, and Public
Education.

B, P 3
e, ]

BMP 8 - Combined Sewer
System Replacement

Replace combined sewers with
separate sanitary and storm

sewers whenever possible. All
combined sewer replacements are
to be approved by the New York City
Department of Health and Mental
Hygiene and to be specified within
DEP’s Master Plan for Sewage and
Drainage.

BMP 9 - Combined Sewer
Extension

Extend combined sewers through
implementation of separate sewers
whenever possible to minimize
stormwater from entering the
combined sewer system. If separate
sewers must be extended from
combined sewers, analyses must be
performed to demonstrate that the
sewage system and WRRFs are able
to convey and treat the increased dry
weather flows with minimal impact on
receiving water quality.

BMP 10 - Sewer Connection
and Extension Prohibitions

Prohibit, upon letter notification

from DEC, sewer connections and
extensions that would exacerbate
recurrent instances of either sewer
back-ups or manhole overflows.
Wastewater connections to the
combined sewer system downstream
of the last regulator or diversion
chamber are also prohibited.

BMP 11 - Septage and
Hauled Waste

Prohibit discharge or release of
septage or hauled waste upstream
of a CSO. These wastes may only be
discharged at designated manholes
that never drain into a CSO, and only
with a valid permit.

S|

BMP 12 - Control of Runoff

Discharge only allowable flows into the
combined or storm sewer system. Al
sewer certifications for new development
must comply with DEP rules and
regulations, be consistent with the DEP
Master Plan for Sewers and Drainage,
and be permitted by DEP.

CAUTION ¢4

BMP 13 - Public Notification

Place signage at or near CSO outfalls,
with contact information for DEP, to
allow the public to report observed dry
weather overflows. DEP has a system
in place to determine the nature and
duration of an overflow event and
notifies stakeholders of any resulting,
potential harmful conditions.

CSO Best Management Practices
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Large-scale, centralized or end-of-pipe controls such as retention tanks or sewer modifications are called
grey infrastructure. Recent DEP construction projects have included upgrades in key WRRFs, pump station
improvements, storm sewer expansions, and the construction of several large CSO retention tanks to further
mitigate CSO discharges. The following examples of grey infrastructure strategies have been or will be
implemented across the watersheds included in the CSO LTCP Program.

Paerdegat Basin
CSO Retention Facility

Retention Tanks

CSO retention tanks are large
facilities that capture CSO during
a wet-weather event, store it,
and pump it back to a WRRF for
treatment after the storm when
capacity in the sewer system is
restored. NYC has four existing
CSO retention tanks located at
Alley Creek, Flushing Creek,
Paerdegat Basin and Spring
Creek.

11 Citywide/Open Waters CSO LTCP

Example of a CSO Tunnel
in Portland, OR

Tunnels

CSO storage tunnels function
similarly to CSO retention tanks.
The underground large diameter
tunnel captures and temporarily
stores the CSO. After the storm is
over, the flow stored in the tunnel is

pumped to the WRRF for treatment.

NYC does not currently have any
existing CSO storage tunnels.

Disinfection

CSO disinfection kills bacteria in
CSOs using a sodium hypochlorite
solution (similar to concentrated
bleach), often followed by
dechlorination using sodium
bisulfite. Disinfection facilities
include chemical storage and
feed equipment and a means to
provide “contact time” between the
disinfectant and the CSO, typically
either in a tank or in a suitably-
sized outfall pipe. Chlorination

of sewage remains the most
common and effective wastewater
disinfection practice, but can be
challenging at CSO facilities.



Laurelton Sewer Upgrade

Increasing Pipe Capacity

Providing larger combined sewer
pipes can provide capacity to
convey more flow to the WRRFs,
or to relocate CSOs to less
sensitive discharge locations.

" Jamaica Bay
oom:.and DEP

Bergen Ball-si-n CSO Bending Weirs

Weir Modifications

Bending weirs, fixed weirs and
regulator orifice modifications can
prevent CSOs from discharging
during smaller rainfall events.
During a large rainfall event, the
bending weir will bend or open,
thus allowing a CSO to occur
without increasing the risk of
upstream flooding.

Gfen.Oaks Storme
Sewer Extensigni; &

High Level Storm Sewers

High level storm sewers can be
constructed to capture and divert
stormwater from the combined
sewer system, freeing up wet-
weather capacity in the combined
sewers and reduces the volume
and frequency of CSO activations.

Skimimer Boat

Floatables Control

Floatables controls include
structural controls such as booms,
nets, screens or underflow
baffles to prevent the discharge
of floatables to waterbodies, as
well as programmatic source
controls such as catch basin
improvements, street sweeping
and public education campaigns
to keep these materials out of the
sewer system.

Pump Station
Modifications

Pump station modifications can
increase the conveyance of
combined sewer flows to the
WRREFs for treatment and can also
relocate CSOs to less-sensitive
discharge locations. The Gowanus
and Avenue V Pump Stations

in Brooklyn were previously
upgraded, resulting in reduced
CSOs to Gowanus Canal and
Coney Island Creek.

260 Ward WRR

Wastewater Resource
Recovery Facility
Upgrades

Upgrades to WRRFs can result in
additional capture and treatment
of combined sewage during
wet-weather events, resulting

in a decrease of the volume

and frequency of CSOs to local
waterways.

Grey Infrastructure Strategies
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The New York City Green Infrastructure (Gl) Program was launched
in January 2011 and committed $1.6 billion in funding through 2030
to manage stormwater and reduce CSOs in NYC. Gl also provides
many co-benefits such as neighborhood beautification, air quality
improvements and cooler temperatures in hot summer months.

Green Infrastructure strategies detain stormwater runoff through capture
and controlled release into the sewer system. Gl may also retain runoff
through capture and infiltration into the ground below or vegetative
uptake and evapotranspiration.

Details on the Gl Program elements and progress are described in the
NYC Green Infrastructure Annual Reports available here: www.nyc.gov/
dep/greeninfrastructure.

The Gl Program entails four key strategies as summarized below:

Right-of-way Green Infrastructure

Rain Garden in Brooklyn

13 Citywide/Open Waters CSO LTCP

Highlights
$1.6 Billion

Gl Investment
Through 2030

4,585

Assets constructed
or in construction

~5,000

Assets going into
construction in 2019

The public right-of-way (ROW) includes sidewalks,
parking lanes, medians and the roadway. It makes
up approximately 30% of the impervious cover in
the city and generates stormwater runoff during rain
events. In 2012, DEP launched area-wide Gl projects,
in partnership with Department of Transportation
(DOT) and Department of Parks and Recreation
(DPR). In addition to rain gardens, DEP constructs
infiltration basins, porous pavements, green strips
and stormwater greenstreets. To date, over 4,000 Gl
practices in the ROW have been constructed and
nearly 5,000 more will begin construction in 2019.



Public Property Retrofits

Stormwater Rules
]

Guidelines for the
Design and Construction of
Stormwater Management Systems

Developed by the New York City Department of Environmental Protaction in
consultation with the New York City Department of Bulldings

July 2012

DEP partners with the Departments of Design &
Construction, Parks & Recreation and Education and the
New York City Housing Authority to design and construct
“on-site” green infrastructure, meaning Gl within the property
lines of City-owned properties. Typical on-site green
infrastructure types include rain gardens, turf fields, porous
pavements and subsurface infiltration and storage. To date,
over 70 on-site projects are constructed or in-construction
and over 400 more are in design.

Since 2011, DEP has offered a Grant Program to fund the
design and construction of Gl on non-City owned property.
To date the Grant Program has committed over $13M to

32 projects. In November 2018, DEP issued a Request for
Proposals to select a Program Administrator and initiate a
new Private Property Retrofit Incentive program, marking a
significant expansion of DEP’s private incentives for Gl. The
program will focus on properties over 50,000 square feet
(sf) in total lot area to maximize the cost effectiveness of the
Gl practices constructed under this program. Projects are
expected to begin in 2020.

In 2012 DEP promulgated rules that required new
development and redevelopment projects to meet reduced
stormwater release rates of 0.25 cubic feet per second or
10% of the allowable flow, whichever is greater. In order to
create a citywide stormwater management policy, utilizing
lessons learned from the Gl Program, and the Municipal
Separate Storm Sewer System (MS4) Program, DEP has
initiated the process for a new Unified Stormwater Rule. The
Unified Stormwater Rule will require more effective on-site
stormwater management as part of new and redevelopment,
with updated requirements for stormwater quantity and flow
rates and new requirements for water quality. Specific to

Gl, new and redevelopment projects that are greater than
20,000 sf will be required to infiltrate stormwater runoff on-
site, when feasible. The Unified Stormwater Rule will result
in more consistency across NYC stormwater regulations for
public and private property and allow for more flexibility in
design options.

Green Infrastructure Strategies

14



Grey Infrastructure Implementation Plans

Prior to submittal of this LTCP, DEP submitted ten LTCPs that focused on waterbodies
that are tributary to the open waters waterbodies. The waterbodies addressed by ©
the ten previous LTCPs include: Alley Creek, Westchester Creek, Hutchinson River,

Flushing Creek, Bronx River, Gowanus Canal, Coney Island Creek, Flushing Bay, 60
Newtown Creek and Jamaica Bay and Tributaries. The adjacent table summarizes o
the existing and planned grey infrastructure projects that have been or will be 0o o

implemented for these waterbodies. Attachment 2 provides more details (o)
regarding these cost-effective grey infrastructure projects and their associated
benefits to each of the tributary waterbodies.

Highlights A

CSO Volume Reductions ©

5.8 BGY 2.7 BGY*
WWEFP CSO and GI Programs LTCP CSO Program

® Approved @ Pending

*0.7 BGY receives disinfection treatment.

B —

‘—'-..:-_-___
{1
sl

0 Coney Island Creek e Newtown Creek

e Westchester Creek o Flushing Creek e Gowanus Canal e Flushing Bay @ Jamaica Bay and
Tributaries
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LTCP Program Commitments and Benefits

Waterbody

Existing Grey
Infrastructure
Projects
Dollars Spent
(Millions)

CSO Storage Facility

CSO Volume
Reduction (%)

LTCP Project

Escalated
Capital Costs
(Millions)™

O €
® 3
o <
= C
g o
22%
== )
T=T
e =X
>0

o
£
=
o
>

Reduction (%)®

Additional

Additional CSO
Bacteria

Treated CSO
Volume (MGY)®

Improvements

Allev Creek h 141 o, | Seasonal Disinfection of 2 _ % 7
ey ree ?Qgrgse%re%?ger $ 60% Existing CSO Storage Tank $28 o9% 8
Westchester  Weir Modifications
Creek and Parallel Sewer $126  63% None $0 - - §
. . Seasonal Disinfection and
Hutchinson  Hunts Point WRRF $3 11%  Floatables Control for New = $204 - 14% 65
River Headworks Outfall
Flushi Facili Seasonal Disinfection of
CrL:akmg gnst?v?)t%iglsacﬁi?iggy $363 50% Existing CSO Storage Tank ~ $89 = 51% 584
and Outfall
Maximize Flow to . .
Bronx River  WRRF and Floatables =~ $46 ~ 9%  Hydraulic Relief and $122  37%  37% -
Control Floatables Control
Flushing Tunnel and None per LTCP process;
Gowanus Pump Station $198  44% CSO Storage Tanks $1,322 56% @ 56% -
Canal Reconstruction mandated per Superfund
Pump Station
Coney Island ' Exnansion and Wet- $197  68% None $0 - - -
Creek Weather Force Main
Sewer Diversion,
Flushing Bay Bgeg%%fggf and $71  19% CSO Storage Tunnel $1,471 51%  51% -
Modifications
Sewer and WRRF CSO Storage Tunnel and
Newtown Improvements and $262  20% Upgrade of Borden Ave $2,401 61% 61% -
Creek Aeration Pump Station
Paerdegat CSO Storage Facility $394 57%  None $0 _ _ _
Basin and Dredging
. Sewer Improvements, Gl, Dredging, and other
Jamaica Bay 030 Storage Facility =~ $706 =~ 47%  Environmental $579 1%  10% -
& Tributaries 514 Dredging Improvements
WRRF, Conveyance,
Open Waters | and Regulator $196 - System Optimization $72 2% 2% -

TOTALS

$2.7 Billion

$6.3 Billion®

W Escalated costs include design, design services during construction, construction, and construction management costs, escalated per the implementation schedule.

@ Additional reductions beyond existing grey infrastructure projects.
@ Total LTCP and Superfund-mandated CSO control cost.

Existing Grey Pre-LTCP CSO LTCP and

Infrastructure Projects Program Total Superfund-Mandated
-+ CSO Total

$2.7 Billion = $4.3 Billion $6.3 Billion

Existing Green Infrastructure
Program Total

$1.6 Billion

(thru2030)

Summary of Submitted LTCPs
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Consistent with each of the previously-submitted LTCPs, a set of Baseline Conditions were established for this LTCP
from which the potential benefits of additional CSO controls on the Open Waters waterbodies could be assessed.
Most of the elements of the Baseline Conditions for this LTCP, such as the future dry weather flows, WRRF
capacities and Gl implementation, are similar to the Baseline Conditions established for the previously-submitted
LTCPs. The one unique aspect of the Baseline Conditions for the Citywide/Open Waters LTCP is that for this LTCP,
the recommended plans from the previously-submitted LTCPs are also included.

InfoWorks Model — Collection System Baseline Conditions

InfoWorks Model Level of Detail. The InfoWorks
Model was developed to represent the sewer system
on a macro scale, including conveyance elements
generally greater than 48-inches in equivalent
diameter, along with regulator structures and CSO
outfall pipes. Smaller-diameter sewers were included
for specific areas where greater model definition was
desired.

Planning Horizon and Population. Year 2040 was
established as the planning horizon and population
for that time was developed by the Department

of City Planning and the New York Metropolitan
Transportation Council.

17 Citywide/Open Waters CSO LTCP

Submitted LTCP Recommended Plans and Existing
Grey Infrastructure. Conditions in the tributaries

to the Citywide/Open Waters waterbodies assume
implementation of the recommended plans from the
previously submitted LTCPs. The cost-effective grey
infrastructure projects included are summarized in
Attachment 2.

Green Infrastructure. Constructed or planned Gl
projects, as well as daylighting of Tibbetts Brook
and potable water demand management projects for
Central Park and Prospect Park were included in the
baseline conditions for Citywide/Open Waters LTCP.
The total anticipated CSO reduction benefit from the
NYC Gl program is 1.67 BGY.



Dry-Weather Flows. Year 2040 dry-weather
wastewater flows to the WRRFs were established
based on the 2040 population projection figures for
each WRRF sewershed and DEP’s projected 2040 dry
weather per capita wastewater flow. These projections
account for water conservation measures that have
already significantly reduced flows to the WRRFs and
freed up capacity in the conveyance system.

WRRF 2040 Dry Weather Flow
and SPDES Rated Capacity

. Dry Weather Flow (mgd) . Wet Weather Capacity (mgd)

M2
ROCKAWAY T—="""""1:%%)
M 25
PORT RICHMOND I—"==""""""2p %

Il 28
inntintesll INNSNN 120

H 45
26THWARD J—==" R0

JAMAICA I 7

I 200

CONEY ISLAND I °

I 220

WRRF Capacities. The wet-weather (peak) rated
capacity for each WRRF was based on two times the
design dry-weather flow (2xDDWF) of each WRRF.
The chart below summarizes the 2040 projected

dry weather flows and SPDES rated wet-weather
capacities for the WRRFs. The Oakwood Beach WRRF
serves a separate sanitary system with no CSOs and
is therefore not addressed in this LTCP.
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Typical Year Rainfall. The 2008 rainfall from the
JFK rainfall gauge was selected as the typical year
rainfall. The 2002-2011 JFK rainfall period was also
used to assess performance over a wider range of
rainfall conditions. Tide data corresponding to the
same timeframes as the rainfall were also incorporated
into the InfoWorks Model. As indicated in the chart
below, the JFK 2008 rainfall includes almost six inches
more rainfall than the JFK 1988 rainfall that was

used in previous CSO planning for the Waterbody/
Watershed Facility Plan (WWFP) evaluations, and is
more consistent with recent rainfall trends.The 10-year
period from (2002-2011) was the wettest continuous
period over the past 50 years and provides a level of
conservatism to the LTCP analysis.

Annual JFK Rainfall

InfoWorks Model Calibration. The InfoWorks
models of the combined sewer systems with CSOs
that discharge to the Open Waters waterbodies were
calibrated to flow meter data from a total of 37 CSO
regulators distributed throughout the combined sewer
systems. The calibration process involved comparing
modeled flows and volumes to the values measured
at the 37 regulators for specific storms that occurred
during the flow monitoring period. Minor adjustments
to modeling parameters such as pipe roughness

or runoff coefficients were made as appropriate to
improve the match between the model and the meters.
In some cases, field inspections were conducted

to confirm the system configuration and to resolve
differences between the meter and model data.

60
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45
- B ;‘“ﬁ Taa, o %

40 H J s K .
< 35
8
£
e 30
®
=]
£ 25
<

20

15

10

5

0

1970 1974 1978 1982 1986 1990 1994 1998 2002 2006 2010 2014 2018

Year

19 Citywide/Open Waters CSO LTCP



Water Quality Model — Water Quality Baseline Conditions

Pollutant Loadings. The Water Quality Model uses WRRF Effluent Bacteria Concentrations. WRRF

pollutant loadings that were generated by applying fecal  effluent bacteria concentrations were based on 2016

coliform, Enterococci, and biological oxygen demand measurements, using a statistical selection of daily

(BOD) concentrations to the projected flows from the averages for fecal coliform and median of several

InfoWorks Model. The concentrations were developed months for Enterococci. BOD concentrations were

by employing either a mass balance procedure, based on model results.

or a statistical randomization of measured CSO

concentrations. Pollutant Loadings from Outside New York City.
For some waterbodies pollutant loadings were identified

CSO Bacteria Concentrations. Bacteria from sources outside of NYC.

concentration data were collected at a total of 14 CSO

outfalls that discharge directly to the Citywide/Open Water Quality Model Calibration. The water

Waters waterbodies. quality model was calibrated to sampling data

collected from the Open Waters waterbodies through
the LTCP program, as well as from DEP’s Harbor
Survey Monitoring and Sentinel Monitoring Programs.
Collectively, these programs provided sampling data
from over 150 locations throughout the Open Waters
waterbodies.

Stormwater Bacteria Concentrations. Bacteria
concentration data were collected at a total of

20 stormwater outfalls that discharge to the Citywide/
Open Waters waterbodies and tributaries.

Direct Drainage Bacteria Concentrations.
Bacteria concentrations in direct drainage areas were
based on a range of literature sources.

Water Quality
Model Grid Cells 3
3
§
NEWARK

QUEENS

BROOKLYN

STATEN
ISLAND
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Tibbetts Brook Daylighting

Daylighting would re-route the flow from Van Cortlandt Benefits:

Lake from its current path through the Broadway Sewer 1. Reduces CSO discharges to Harlem River

to an open channel stream along the former railroad by 228 MGY

right-of-way and pass over three sewer crossings. 2. Reduces the dry-weather flow to Wards Island WRRF
. associated with the lake overflow

Cost estimate: $63 Million* Two components of the project:

*2019 $, does not include site acquisition costs. 1. Open Channel 2. Van Cortlandt Lake Improvements

1. Open Channel

Closed

channel The proposed alternative open channel would sit above

the sewer crossings and be designed for a baseflow
of 31 cfs (16.7 MGD). Greenway paths would
run parallel to the open channel.

Van Cortlandt Park South
sewer crossings

233rd Street
sewer crossings

Concrete Outfall to
225th Street Harlem River
sewer crossings
(rebuilt)

Flow from Van Cortlandt Lake would be diverted through a
new sewer in the park before daylighting into an open channel

Existing outlet structure Southern end of Van Cortlandt Lake near outlet structure

Citywide/Open Waters CSO LTCP



2.Van Cortlandt Lake Improvements

 With an updatéd outlet structure the
existing storage capacity of the lake
would be optimized to attenuate the wet
weather flows to further reduce CSO

Selective invasive removal and
replanting with native/wetland vegetation
along the shoreline would promote
diversity and improve water quality

Baseline Conditions for LTCP Models 22




7.WQS Attainment and Alternatives Screening

Before starting on the analysis of CSO control alternatives then performed to determine bacteria and DO levels under
for the Citywide/Open Waters waterbodies, it was important a theoretical condiition of no NYC CSO discharging directly

to establish baseline water quality (WQ) conditions, identify to the Citywide/Open Waters waterbodies. The results of

gaps between baseline water quality and attainment of water the baseline simulation were compared to the no NYC CSO
quality standards (WQS), and to determine if further CSO load simulation, to determine whether bacteria and DO WQ
controls could close any identified gaps. The assessment of criteria could be attained through the implementation of CSO
baseline water quality conditions identified future bacteria controls. For bacteria, the gap was assessed for fecal coliform
and DO levels assuming no additional control of the CSOs and for coastal primary recreational waters, Enterococci.
discharging directly to the Citywide/Open Waters waterbodies As detailed below, a ten-year simulation using 2002-2011
beyond those already required under the CSO Order as JFK Airport rainfall was performed for the assessment of

of the date of this LTCP. This baseline condition, however, WQS attainment for bacteria and a one-year simulation was
also included implementation of the recommended plans performed for DO using 2008 JFK Airport rainfall. These

for the 10 LTCPs covering tributary waterbodies previously simulations served as the basis for the evaluation of the CSO
submitted under the DEP’s LTCP Program. Simulations were control alternatives presented in Section 8.0.

Summary of WQ Standards Compliance \/yes X o not applicable

Fecal Coliform Enterococci Enterococci Dissolved

Monthly GM® 30-day GM® 30-day STV®@ Oxygen (DO)
Baseline No NYC Baseline No NYC Baseline No NYC Baseline No NYC

Class SD R@ @
Class | R@ @

(1) Fecal Coliform attainment is assessed on an annual basis. (2) Enterococci attainment is assessed for the recreational season (May 1% through October 31%).
(3) With no NYC CSO loads, WQS will not be fully attained due to sources from outside of NYC.

Arthur Kill

Waterbody Classification | o iions cso Conditions Ccso Conditions cso Conditions Ccso
Harlem River Class | \/ \/ \/ \/
Class SB \/ \/ \/ \/
Hud Ri
udson River s | \/ \/ \/ \/
Class SB \/ \/ \/ \/
East River
Class | \/ \/ \/ \/
Long Island Sound 8?:5}58 \/ \/ \/ \/ \/ \/ \/ \/
New York Bay 8?:;38 \/ \/ \/ \/ X \/ X(S) X“)
Kill Van Kull Class SD R@ b & v
v
X

(©))
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Highlights

e Over $9B in investments have been made or — Arthur Kill and Kill Van Kull (located
committed as part of the CSO Program to between NY and NJ) shows some
date non-attainment with the fecal coliform
e Total CSO discharge to open waters is criteria R
about 11 BGY. This is a small fraction (5%) — Staten Island is primarily MS4
compared to the total 251 BGY that is — With no NYC CSO loads, WQS will not be
captured and treated at the city’s fully attained due to sources outside of
Citywide/Open Waters WRRFs NYC
e Baseline WQ shows high levels of attainment e Large-scale, expensive CSO control
with applicable WQS with exception of: alternatives will provide minimal improvement
_ Upper/Lower Bay WQ shows some in WQS attainment in most areas
localized exceedances of the new (2019)  Citywide/Open Waters LTCP will focus on
Enterococci STV criteria lower-cost system optimization alternatives,

but 25/50/75/100% Control was assessed per
CSO Policy, through tank/tunnel storage

Consistent with previous LTCPs, the alternatives screening process begins with a toolbox of alternatives to
evaluate. These alternatives are subject to a series of screening steps where infeasible or less favorable
alternatives are screened out and retained alternatives are subject to further evaluation. The toolbox for the
Citywide/Open Waters LTCP alternatives is presented below.

CSO Mitigation Toolbox of Alternatives

Source Control Green Infrastructure Storm Sewers

Regulator Parallel Bending Weirs | Pump Station Pump Station

SVStem Optlmlzatlon Modifications Interceptor Sewer or Control Gates| Optimization Expansion

Gravity Flow .
P 3 - Pump Station ) : ) : :
CSO Relocation Diversion to ModFi)fications Flow Diversion with New Conduit and/or Pumping

other Watersheds

Water Quality/
Ecological Enhancement

Environmental ; ot
Floatables Control Dredging Wetland Restoration and Daylignting

Outfall Retention High Rate

Satellite Treatment Disinfections Treatment Basin (RTB) Clarification (HRC)

Centralized Treatment WRRF Expansion

Storage In-System

- Retained Alternatives - Screened-out Technologies - Ongoing Projects

WQS Attainment and Alternatives Screening



Ongoing Projects

Rain Garden

Green Roof Layer

{4 4
/

.
—

Downspout

High Level
Storm Sewer

Green infrastructure

Outfall
Green infrastructure is being implemented

throughout the Citywide/Open Waters waterbodies
in accordance with the Gl Implementation Plan.
Opportunities for GI continue to be evaluated

through the various outreach and incentive ) :
programs offered by DEP. High level storm sewers and/or sewer separation

will continue to be evaluated throughout the
Citywide/Open Waters waterbodies as a means to
address drainage level of service issues and in
conjunction with potential new development.

Storm Sewers

Screened-out Technologies

Pump Station WRRF Expansion Environmental Outfall Disinfection
Optimization/ WRRF expansion was Dredging Outfall Disinfection was
Expansion evaluated for each Solids deposition from screened out due to
These alternatives were ~ WRRF using the CSOs was not identified insufficient

considered using collection system as an aesthetic issue. length/volume within
optimization software, models, but no As a result, no locations existing outfalls and little
but no viable substantial reduction in  for environmental potential improvement
alternatives were CSO discharge was dredging were to attainment with WQS.
identified. identified. identified.

Retention Treatment In-System Storage Flow Diversion with New Conduit and

Basin (RTB) In-System storage within Pumping & Pump Station Modification

RTBs were screened CSO outfalls was No cost-effective opportunities for CSO

out due to limited screened out due to relocation via flow relocation to a less-sensitive

potential impact on insufficient receiving water with a conduit/tunnel and

WQS attainment. length/volume to pumping or via pump station modification were
provide meaningful identified.

volume reduction.
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What is Being Retained

Increase Branc
Interceptor Conne

. 4
System Optimization Storage Tunnels
System optimization measures include relatively Storage tunnels can capture large volumes of CSO
low-cost modifications to CSO regulators or the for storage. Drop shafts are provided to convey the
connections between the regulators and the CSO from the surface piping to the storage tunnel,
interceptors. These modifications typically include and a dewatering pump station is typically
raising/lengthening overflow weirs and/or provided at the downstream end of the tunnel for
removing hydraulic restrictions. These pumping the stored flow to a WRRF. For the sizes
modifications can reduce CSOs by allowing more of the storage tunnels described in this LTCP,
flow into the interceptor for conveyance to the separate treatment systems would be required to
downstream WRRF. treat the dewatered flow, to prevent over-taxing the

WRRF treatment systems.

Wl Street Sweeping i i 5 5 O/ o

96%

of citywide street
litter (floatables) is
captured®

34%

Citywide Floatables
Capture

™ Source: NYC Stormwater Management
Program, NYCDEP, August 2018

Floatables Control

Floatables control approaches can include capturing materials at or near the end of the pipe, using screens,
nets or booms, and can also include actions and programs implemented to keep floatables and trash from
entering the sewer system. These programs can include street sweeping, catch basin hooding and cleaning,
and public awareness campaigns to reduce street litter. These programs, which the DEP has been
implementing for a number of years, have been demonstrated to significantly reduce the quantities of
floatables released to the surrounding waterbodies. DEP intends to continue and expand upon these and
other programs to address floatables control in the Open Waters.

WQS Attainment and Alternatives Screening






8. Waterbody Snapshots and
Retained Alternatives

Harlem River
Hudson River
East River/Long Island Sound

Lower and Upper New York Bay
Arthur Kill and Kill Van Kull

Bl Harlem River
Hudson River
B East River/Long Island Sound

Upper and Lower New York Bay
B Arthur Kill and Kill Van Kull




Harlem River

Introduction

The Harlem River is an 8-mile long, navigable tidal
channel which separates the island of Manhattan
from the Bronx, and connects the Hudson River to
the East River. The sewershed within NYC tributary to
the Harlem River (the "sewershed") is approximately
9,674 acres and is served by combined and storm
sewer systems. The shorelines of Harlem River are
composed of a mix of bulkheads, rip-rap, and natural
areas.

Parts of the collection systems of the Wards Island
and North River WRRFs are located within the Harlem
River sewershed. During wet-weather, if the sewer
system or WRRF is at full capacity, a diluted mixture
of combined storm and sanitary flow may discharge
through one or more of the 65 SPDES-permitted

CSO outfalls to the Harlem River. No MS4 outfalls are
located along the Harlem River.

DEC has classified Harlem River as a Class |
waterbody, where best uses are secondary contact
recreation and fishing, and the waters should be
suitable for fish, shellfish, and wildlife propagation
and survival. Water quality in the Harlem River is
influenced by CSO discharges, direct drainage runoff
and tidal exchanges with the Hudson River and the
East River.

29 Harlem River

The multiple bridges over the Harlem River tend to
limit the use of the Harlem River as a route for large
commercial/industrial marine vessels. Boat traffic
along the Harlem River generally tends to be mostly
private recreational vessels or smaller commercial
vessels.

Il Residential
I Open Space and Outdoor Recreation
I Public Facilities and Institutions
Transportation and Utility
Mixed Residential and Commercial
I Commercial and Office
I Parking Facilities
I Vacant Land
Industrial and Manufacturing

Unknown



The Harlem River is located at

the north end of Manhattan,
separating the island from the
Bronx. The 8-mile long tidal
strait flows between the Hudson
River and the East River.

Harlem River Sewershed CSO Outfalls

Legend

@ Top Discharging CSO Outfalls

@ Wastewater Resource Recovery Facility
e Other CSO Outfalls

2>

Combined Drainage
Il Separate Drainage
[ Direct/Other Drainage

<
(.Pf’
New Jersey N
3
T

North River
WRRF

East River

0 4,900 9,800 14,700 Feet

BROOKLYN

Atlantic Ocean

Top Discharging CSO Ouftalls

A total of 65 CSO outfalls are located
along the shorelines of the Harlem River.
The total CSO discharge volume is about
1,900 million gallons per year (MGY).
The top 5 discharging CSO outfalls
account for 66% of this total volume

and their associated average annual
discharge volumes are shown in the bar
chart below.

582
MGY

Il % of top 5
% of other

WI-056 WI-060 WI-062 WI-057 WI-046
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Key Waterfront Access Points

Legend
e  CSO Outfalls
@ Kayak Launches (4)
@
I NYC Owned Parks
- State Owned Parks
Privately Owned Parks

New Jersey

AN
§
5
N
<

*These locations were shared by the
public during the East River/Open Water
LTCP Public Participation Program which
kicked off on January 31, 2018

Public Identified Waterfront Access Points* (3)

A
N
1. Spuyten Duyvil
Shorefront Park
Y
® 2. Muscota Marsh
']
]
3. Inwood Hill Park e
(]
e
4. Sherman Creek °
°
.' °
°
6. Roberto Clemente
5. Peter J Sharp Boathouse State Park
7. Bridge Park
[ ]
(]
Bronx
§8
o
° !78. Mill Pond Park
°
9. Harlem River Park 7
and Greenway !
® 10. Randalls Island Park
® o
[ ]
Manhattan Bronx Kill West
Bronx Kill East East River
11. East River
Esplanade and
Bikeway Little Hell Gate
12. Wards Island Park
0 4,500 9,000 13,500 18,000

and concluded March 2, 2020.
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Open Space/Outdoor Recreation Areas

The Harlem River sewershed is highly urbanized and is primarily composed of residential and open space/outdoor
recreational areas within the boroughs of Bronx and Manhattan. Open space and recreation make up 31 percent
of the sewershed, due to the numerous City parks which cover a significant fraction of the area. Notable outdoor
recreation areas within this sewershed include the Roberto Clemente State Park and City-owned parks such as
Randalls Island Park, Wards Island Park, Inwood Hill Park, and the Harlem River Park and Greenway. The map on
the left highlights the key waterfront access points with some associated photos shown below.
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Spuyten Duyvil Shorefront Park Muscota Marsh Inwood Hill Park

Sherman Creek

Bridge Park Mill Pond Park Harlem River Park and Greenway

Randalls Island Park East River Esplanade and Bikeway Wards Island Park
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Harlem River Retained Alternatives

As described in the WQS Attainment and Alternatives Screening section, a range of alternatives were
considered for the Harlem River. These alternatives went through a sequential screening process to arrive at a
list of alternatives to be retained for cost performance evaluations. The retained alternatives for the Harlem River
are summarized below. The locations of the regulators to be modified under these alternatives are shown in the
figure below.

Retained Alternative HAR-1 Retained Alternative HAR-2

Optimization of regulators associated with Outfalls Optimization of regulator associated with Outfall
NR-008, NR-009, NR-017 and NR-007; replacement NR-008; replacement of the regulator associated

of the regulator associated with Outfall NR-010; with Outfall NR-010; relocating and upsizing the main
relocating and upsizing the main interceptor in interceptor in the vicinity of NR-008 and NR-010. This
the vicinity of NR-008, NR-009, and NR-010. This alternative results in a reduction of 17 MG of CSO to
alternative results in a reduction of 19 MG of CSO to the Harlem River in the typical year. This reduction is
the Harlem River in the typical year. This reduction is offset by a 4 MG increase in volume to the Hudson
offset by a 4 MG increase in volume to the Hudson River for an overall net reduction of 13 MG.

River for an overall net reduction of 15 MG.

Location of the regulators to be modified under HAR-1 and HAR-2 Project

Location

0 900 1,800 3,600
Feet

Legend

CSO Outfalls Impacted by
Regulator Improvements
Other CSO Outfall

O Regulator
=== North River Interceptor
= |nterceptor Modification

=

A
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Retained Alternative HAR-3 through HAR-6

These alternatives consist of storage tunnels sized to provide a range of 25/50/75/100 percent control of CSO
volume to the Harlem River for the 2008 typical year. The table below summarizes the dimensions of these tunnels.

Wi Isl North
WRRF Outfalls Captured Wards Island Wards Island Wards Island ards ;iigf' ort
Length (mi) 5 5 6 6
Diameter (ft) 11 28 32 39
Volume (MG) 20 130 190 269
@ 30f 5 Top Discharge | @ 3 of 5 Top Discharge | @5 of 5 Top Discharge | @5 of 5 Top Discharge

# of Outfalls Captured Outfalls Outfalls Outfalls Outfalls

e 4 Other Outfalls e 60 Other Qutfalls

(1) Modeled annual percent reduction based on 2008 typical year.

Summary of Retained Alternatives
The table below summarizes the CSO volume reduction and estimated cost

associated with each of the retained alternatives for the Harlem River. \/yes R o not applicable
MLCSPAER  ENERENTS  consmenen  NordimcsoOw
HAR-1: Optimization 15@ $36 X v
HAR-2: Optimization 139 $31 X v
HAR-3: 25% Tunnel 476 $800 X v
HAR-4: 50% Tunnel 991 $1,900 X v
HAR-5: 75% Tunnel 1,486 $3,200 X v
HAR-6: 100% Tunnel 1,899 $8,000 X V4

(1) An alternative is defined as cost-effective if it provides substantial reduction in CSO volume and/or improvement in WQS attainment relative to its cost.

(2) Alternative HAR-1 reduces CSO volume to the Harlem River by 19 MG. This reduction is offset by a 4 MG increase in CSO volume to the Hudson River for an
overall net reduction of 15 MG.

(3) Alternative HAR-2 reduces CSO volume to the Harlem River by 17 MG. This reduction is offset by a 4 MG increase in CSO volume to the Hudson River for an
overall net reduction of 13 MG.

Retained Alternatives Selected for the Recommended Plan

The Tibbetts Brook Daylighting project, part of the baseline conditions for the LTCP, will result in 228 MG
reduction in CSO volume to the Harlem River in the typical rainfall year. None of the five retained
alternatives for grey infrastructure were selected for the Recommended Plan, as none were determined
to be cost-effective in terms of CSO volume controlled or change in WQS attainment.

For more information on Tibbetts Brook Daylighting project please see page 21.

Summary of WQ Standards Compliance \/yes R o not applicable

Fecal Coliform Enterococci Enterococci Dissolved
Monthly GM®™ 30-day GM® 30-day STV® Oxygen (DO)

Harlem River Class | \/ \/ \/ \/

(1) Fecal Coliform attainment is assessed on an annual basis. (2) Enterococci attainment is assessed for the recreational season (May1st through October 31st).

Waterbody Snapshots 34

L
Q
—_
1)
=
=
<
o
-




Hudson River

Introduction

This LTCP focuses on the 21-mile long portion of the
Hudson River that flows along New York City, from
Riverdale in the Bronx, into the Upper New York Bay
at The Battery. The sewershed within New York City
tributary to the Hudson River is approximately

6,635 acres. The shorelines of the Hudson River are
composed of a mix of bulkheads, rip-rap, and
natural areas.

Parts of the collection systems of the Wards Island,
North River, and Newtown Creek WRRFs are located
within the Hudson River sewershed. During wet-
weather, a diluted mixture of combined storm and
sanitary flow may discharge through one or more of
the 52 New York City SPDES-permitted CSO outfalls to
the Hudson River. Two New York City MS4 outfalls are
located along the Hudson River.

DEC has classified the Hudson River north of Spuyten
Duyvil as a Class SB waterbody, and the portion
south of Spuyten Duyvil to The Battery as a Class

| waterbody. Best uses for Class SB waterbodies

are primary and secondary contact recreation and
fishing, while best uses for Class | waterbodies are
secondary contact recreation and fishing. Both Class
SB and Class | waterbodies should be suitable for
fish, shellfish, and wildlife propagation and survival.
Water quality in the Hudson River is influenced by
CSO, stormwater, tidal exchanges, and sources from
outside of NYC.

35 Hudson River

Boat traffic along the Hudson River can include
commercial/industrial marine vessels such as tankers,
barges, tugboats, cruise ships and ferries, in addition
to private recreational vessels.

1% 1%
3%7 r’—1%

|

Land
Use

Il Residential
[ Open Space and Outdoor Recreation
Commercial and Office
Mixed Residential and Commercial
Public Facilities and Institutions
B Transportation and Utility
B Vacant Land
m Industrial and Manufacturing
Parking Facilities

Unknown



The Hudson River is located
along the west shoreline of

Manhattan, running between
Manhattan and New Jersey.

Hudson River Sewershed CSO Outfalls

Legend

@ Top Discharging CSO Outfalls

@ Wastewater Resource Recovery Facility
e Other CSO Outfalls
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Top Discharging CSO Ouftalls

A total of 52 CSO outfalls are located
along the shoreline of the Hudson River.
The total CSO discharge volume is about
833 million gallons per year (MGY). The
top 5 discharging CSO outfalls account
for 56% of this total volume and their
associated average annual discharge
volumes are shown in the bar chart below.

225
MGY

B % of top 5
% of other
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Key Waterfront Access Points

2>

Legend
e CSO Outfalls i
% Kayak Launches (9) 1. Riverdale Park
@ Marinas (5)
@ Public Identified Waterfront Access Points* (4) {
I \YC Owned Parks
- State Owned Parks N
2. Inwood Hill Park Kayak (g
[ state-City Parks
*These locations were shared by the Dyckman Marina i
public during the East River/Open Water
LTCP Public Participation Program which New Jersey
kicked off on January 31, 2018
and concluded March 2, 2020.
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Open Space/Outdoor Recreation Areas

The Hudson River sewershed is highly urbanized and is primarily composed of residential and open space/
outdoor recreational areas within the boroughs of Bronx and Manhattan. Open space and recreation make up
17 percent of the sewershed, due to the numerous City parks which cover a significant fraction of the area.
Notable outdoor recreation areas within this sewershed include the State-owned Riverbank State Park and
City-owned parks such as Inwood Hill Park, Fort Washington Park, Riverside Park, and Battery Park. The map on
the left highlights the key waterfront access points with some associated photos shown below.

o
=

Riverdale Park

West Harlem Park Pier 96

Battery Park
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Hudson River Retained Alternatives

As described in the WQS Attainment and Alternatives Screening section, a range of alternatives were
considered for the Hudson River. These alternatives went through a sequential screening process to arrive at a
list of alternatives to be retained for cost performance evaluations. The retained alternatives for the Hudson River
are summarized below. The location of the regulators to be modified under these alternatives are shown in the

figure below.

Retained Alternative HUD-1

Optimization of regulators associated with Outfalls
NR-040, NR-038, NR-046, NR-035, NR-032, NR-031,
NR-027, NR-026, NR-023 and NR-022. This alternative
results in a reduction of 12 MG of CSO to the Hudson
River in the typical year. This reduction is partially
offset by a 3 MG increase to the Harlem River,
resulting in a net 9 MG reduction.

39 Hudson River

Retained Alternative HUD-2

Optimization of regulators associated with Outfalls,
NR-040, NR-038 and NR-046. This alternative results
in a reduction of 10 MG of CSO to the Hudson River in
the typical year. This reduction is partially offset by a 3
MG increase to the Harlem River, resulting in a net

7 MG reduction.

Location of the regulators to be modified under HUD-1 and HUD-2

Project
Location

CSO OQutfalls Impacted by
Regulator Improvements

Other CSO Outfall
Regulator
=== North River Interceptor

- |nterceptor Modification

N T AT ot



Retained Alternative HUD-3 through HUD-6
These alternatives consist of storage tunnels sized to provide a range of 25/50/75/100 percent control of CSO
volume to the Hudson River for the 2008 typical year. The table below summarizes the dimensions of these

tunnels.

WRRF Outfalls Captured

Newtown Creek

Newtown Creek, North

Newtown Creek, North

Newtown Creek, North

River River River, Wards Island
Length (mi) 2 7 11 15
Diameter (ft) 14 19 18 18
Volume (MG) 14 79 114 142

# of Outfalls Captured

2 of 5 Top Discharge
Outfalls

4 of 5 Top Discharge
Outfalls

e 1 Other Outfall

A 4 of 5 Top Discharge
Outfalls

e 13 Other Outfalls

5 of 5 Top Discharge
Outfalls

e 47 Other Outfalls

(1) Modeled annual percent reduction based on 2008 typical year.

Summary of Retained Alternatives

The table below summarizes the CSO volume reduction and estimated cost

associated with each of the retained alternatives for the Hudson River.

Alternative

Net CSO Volume

Reduction (MGY)

Estimated Probable Bid

Cost (2019 $M)

Cost Effective™

%/es R o

not applicable

No Additional CSO to
Tributaries

HUD-1: Optimization 9@ $19 X X
HUD-2: Optimization 70 $3 v v
HUD-3: 25% Tunnel 209 $600 X v
HUD-4: 50% Tunnel 438 $1,500 X v
HUD-5: 75% Tunnel 613 $2,900 X v
HUD-6: 100% Tunnel 833 $5,200 X v

(1) An alternative is defined as cost-effective if it provides substantial reduction in CSO volume and/or improvement in WQS attainment relative to its cost.
(2) 12 MGY reduction to Hudson River, and 3 MGY increase to Harlem River. (3) 10 MGY reduction to Hudson River, and 3 MGY increase to Harlem River.

Retained Alternatives Selected for the Recommended Plan

Alternative HUD-2 was selected for inclusion in the Recommended Plan, as this
alternative provides a cost-effective reduction in CSO volume to the Hudson River.
HUD-1 was less cost-effective than HUD-2, and the tunnel alternatives (HUD-3, HUD-4, HUD-5,
HUD-6) all carried very high costs without substantially changing the level of WQS attainment.

Summary of WQ Standards Compliance

Class SB
Coastalvv

Hudson River

Fecal Coliform
Monthly GM®™

v v

Enterococci
30-day GM®

/yes R no

Enterococci
30-day STV®

not applicable

Dissolved
Oxygen (DO)

v v

Class |

v v

v v

(1) Fecal Coliform attainment is assessed on an annual basis. (2) Enterococci attainment is assessed for the recreational season (May 1¢ through October 31¢).
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East River/Long Island Sound

Introduction

The East River is 16 miles long, connecting Upper
New York Bay to Long Island Sound. The portion of
Long Island Sound addressed in this LTCP extends
from the East River to Eastchester Bay. The sewershed
tributary to the East River/Long Island Sound (ER/LIS)
is approximately 30,000 acres. The shorelines of the
ER/LIS include a mix of bulkheads, rip-rap, marinas,
piers, natural areas and several beaches located along
Eastchester Bay.

Parts of the collection systems of the Hunts Point,
Wards Island, Tallman Island, Bowery Bay, Newtown
Creek, and Red Hook WRRFs are located within the
ER/LIS sewershed. During wet-weather, a diluted
mixture of combined storm and sanitary flow may
discharge through one or more of the 139 SPDES-
permitted CSO outfalls to the ER/LIS. A total of 28 MS4
outfalls are located along the ER/LIS.

DEC has classified the LIS as Class SB Coastal
Primary Recreational. The ER is Class SB between
the Whitestone and Throgs Neck Bridges, while the
remainder of the ER is designated Class |. Best uses
for Class SB waterbodies are primary and secondary
contact recreation and fishing, while best uses for
Class | waterbodies are secondary contact recreation
and fishing. Both Class SB and Class | waterbodies
should be suitable for fish, shellfish, and wildlife
propagation and survival. Water quality in the ER/LIS is
influenced by CSO, stormwater, tidal exchanges, and
tributaries.

41 East River/Long Island Sound

Boat traffic along the East River can include
commercial/industrial marine vessels such as tankers,
barges, tug boats, cruise ships, and ferries, in addition
to private recreational vessels.

2%

3%7 — 1%

I Residential
I Open Space and Outdoor Recreation
Public Facilities and Institutions
Transportation and Utility
Mixed Residential and Commercial
I Commercial and Office
B Industrial and Manufacturing
I Vacant Land
Parking Facilities
Unknown



The East River is a navigable tidal East River/
strait which connects Long Island Long tsland
Sound to Upper New York Bay and
separates the boroughs of Queens

and Brooklyn from Manhattan and

2>

the Bronx. Long Island Sound is a
tidal estuary of the Atlantic Ocean
located between the eastern shore
of the Bronx, southern shore of
Connecticut, and northern shore of
Long Island.

BROOKLYN

Atlantic Ocean

East River/Long Island Sound Sewershed CSO Outfalls Top Discharging CSO Ouftalls

A total of 139 CSO outfalls are located
along the shorelines of the East River and
western portion of Long Island Sound.
The total CSO discharge volume is about
5,190 million gallons per year (MGY).
The top 5 discharging CSO outfalls
account for 51%

of this total volume
and their associated
average annual
discharge volumes
are shown in the bar

Legend

@ Top Discharging CSO Outfalls

@ Wastewater Resource Recovery Facility
e Other CSO Outfalls

[ | Combined Drainage

Il Separate Drainage

[ Direct/Other Drainage

chart below.
732
MGY ,\Zé@ B % of top 5

Tallman Is% -
WRRF 4'.’

[ % of other

Queens

15,000 30,000 Feet

BB-005 NCB-014 HP-011 BB-028 HP-021
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Key Waterfront Access Points

Legend

*  CSO Outfalls
% Kayak Launches (12)
@ Warinas (12)
€9 Public Beaches (1)
@ Private Beaches (11)
@
B NYC Owned Parks
- State Owned Parks

- State-City Parks

Privately Owned Parks

Public Identified Waterfront Access Points* (13)

z>

1. Pelham Bay Park
Orchard Beach Lagoon

»

Orchard Beach and

Promenade
Bridge Park
Marinas
Trinity Danish
White Cross Evers M rina_.g City Island
Fishing Club ngt?t Harbor
¢ S ‘ordham
Damsg Amﬁ rclgzlag Street Morris Yacht &
P Association Beach Club

American Turner

Manhem Club@/;/g

Bronxonia Yacht Club

2. Soundview Park Hammond Cove
A<Z} Marina
.\ i
QQ‘ 3. Barretto Point Park ~ \I?ggﬁf tCTL?tI)nt
b%o . SUNY Maritime
Qg ol . . 3 Whitestone Waterfront Center
anhattan . o ]
. . East River I§ooster Civic Association
L]

4. Wards Island Park
b 5. Randalls Island Park
g
East 96th Street

Boat Launch

. Rainey Park
8. Rainey Pa Hallets Cove

10. East River Esplanade ,'

Skyport \ =
Marina . K

% 2nd Street Kayak Launch

Anable Basin
Gantry State Park

Stuyvesant Cove

East River Park 3 .\Transmitter Park/Brooklyn Bridge

Brooklyn Bridge Park & 11. Bushwick Inlet Park

Brooklyn Bushwick Inlet Park Beach

Bridge
Beagh .: North Third Street

L/ .\Wallabout Channel, Brooklyn Navy Yard
Brooklyn Bridge Park, Pier 2

Brooklyn Bridge Park, Pier 4

12. Brooklyn Bridge Park

5 ol

Governors Island

Brooklyn

*These locations were shared by the public during the East
River/Open Water LTCP Public Participation Program which kicked
off on January 31, 2018 and concluded March 2, 2020.
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Open Space/Outdoor Recreation Areas

The East River and Long Island Sound sewershed is highly urbanized and is primarily composed of residential
and open space/outdoor recreational areas within the boroughs of Bronx, Manhattan, Queens, and Brooklyn.
Open space and recreation make up 18 percent of the sewershed, due to the presence of state, city, and local
park properties and facilities. Notable outdoor recreation areas within this sewershed include State and City-
owned parks such as Pelham Bay Park, Ferry Point Park, Randalls Island, Wards Island Park, and several parks
on Roosevelt Island. The map on the left highlights the key waterfront access points with some associated
photos shown below.
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East River Retained Alternatives

As described in the WQS Attainment and Alternatives Screening section, a range of alternatives were considered for the East
River. These alternatives went through a sequential screening process to arrive at a list of alternatives to be retained for cost
performance evaluations. The retained alternatives for the East River are summarized below. The location of the regulators to be
modified under these alternatives are shown in the figure below.

Retained Alternative ER-1

Optimization of regulator associated with Outfall HP-025. This alternative reduces CSO volume to the East River by 37 MG in
the typical year. This reduction is offset by a 15 MG increase in volume to the Bronx River, and a 1 MG increase in volume to
Westchester Creek.

Retained Alternative ER-2

Optimization of regulators associated with Outfalls HP-016, HP-018, HP-019 and HP-025. This alternative reduces CSO
volume to the East River and Westchester Creek by 34 MG and 2 MG respectively in the typical year. This reduction is offset
by a 14 MG increase in volume to the Bronx River.

Retained Alternative ER-3

Optimization of regulators associated with Outfall TI-003 and TI-022. This alternative reduces CSO volume to the East River by 44 MG,
and reduces untreated CSO volume to Flushing Creek by 58 MG in the typical year. This alternative increases the total treated volume
to Flushing Creek at TI-010 and TI-011 by 77 MG.

Retained Alternative ER-4

Optimization of regulators associated with Outfalls TI-003, TI-022 and TI-023. This alternative reduces CSO volume to the
East River by 55 MG, and reduces untreated CSO volume to Flushing Creek by 67 MG in the typical year. This alternative
increases the total treated volume to Flushing Creek at TI-010 and TI-011 by 77 MG.

Retained Alternative ER-5

Installation of a bending weir at the regulator associated with Outfall TI-023. This alternative reduces CSO volumes to the East
River by 42 MG in the typical year.

Retained Alternative ER-6
Alternative ER-5 plus optimization of the regulator associated with Outfall TI-003. This alternative reduces CSO volume to the
East River by 86 MG in the typical year.
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Location of the regulators to be modified under ER-1 to ER-6
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Retained Alternative ER-7 through ER-10
These alternatives consist of storage tunnels sized to provide a range of 25/50/75/100 percent control of CSO volume to
the East River for the 2008 typical year. The table below summarizes the dimensions of these tunnels

WRRF Outfalls Captured

Bowery Bay, Newtown Creek

Hunts Point, Bowery Bay, Newtown Creek

Volume (MG)

Length (mi) 8 15
Diameter (ft) 17 28
71 367

# of Outfalls Captured

@ 3 of 5 Top Discharge Outfalls

@ 5 of 5 Top Discharge Outfalls

WRRF Outfalls Captured

Bowery Bay, Red Hook,
Newtown Creek

Tallman Island

Hunts Point, Wards Island,
Newtown Creek

Length (mi) 8 3 11
Diameter (ft) 37 17 22
Volume (MG) 340 23 163

# of Outfalls Captured

@ 3 of 5 Top Discharge Outfalls
e 6 Other Outfalls

@ 0 of 5 Top Discharge Outfalls
e 2 Other Oultfalls

@ 2 of 5 Top Discharge Outfalls
e 3 Other Oultfalls

Bowery Bay, Newtown Creek,

Tallman Island

Hunts Point, Wards Island,

WRRF Outfalls Captured Red Hook Newtown Creek
Length (mi) 10 3 16
Diameter (ft) 37 17 26
Volume (MG) 394 23 321

# of Outfalls Captured

@ 3 of 5 Top Discharge Outfalls

® 49 Other Outfalls

@ 0 of 5 Top Discharge Outfalls
e 4 Other Outfalls

@ 2 of 5 Top Discharge Outfalls
e 79 Other Outfalls

(1) Modeled annual percent reduction based on 2008 typical year.
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Summary of Retained Alternatives
The table below summarizes the CSO volume reduction and estimated cost
associated with each of the retained alternatives for the East River. %/es N no not applicable

No Additional CSO

Net CSO Volume Estimated Probable

Alternative Reduction (MGY)  Bid Cost (2019 $M)  Cost Effective® to Tributaries
ER-1: HP Optimization 21@ $16 v X
ER-2: HP Optimization 220 $24 v b &
ER-3: Tl Optimization 102 $4 v X
ER-4: Tl Optimization 1226 $7 v X
ER-5: Tl Bending Weir 42 $3 X v
ER-6: Tl Bending Weir & Optimization 86 $6 v v
ER-7: 25% Tunnel 1,294 $1,500 X v
ER-8: 50% Tunnel 2,643 $4,700 X v
ER-9: 75% Tunnels 3,824 $8,000 X v
ER-10: 100% Tunnels 5172 $18,200 X v

(1) An alternative is defined as cost-effective if it provides substantial reduction in CSO volume and/or improvement in WQS attainment relative to its cost.

(2) Alternative ER-1 reduces CSO volume to the East River by 37 MG. This reduction is offset by a 15 MG increase in CSO volume to the Bronx River and a 1 MG
increase in CSO volume to Westchester Creek, for an overall net reduction of 21 MG.

(3) Alternative ER-2 reduces CSO volume to the to the East River by 34 MG and to Westchester Creek by 2 MG. This reduction is offset by a 14 MG increase in
CSO volume to the Bronx River for an overall net reduction of 22 MG.

(4) Alternative ER-3 reduces CSO volume to the East River by 44 MG and results in a reduction in untreated CSO volume to Flushing Creek of 568 MG for a total
overall untreated CSO reduction of 102 MG. This alternative results in an increase in treated CSO volume at TI-010 and TI-011 of 77MG.

(5) Alternative ER-4 reduces CSO volume to the East River by 55 MG and results in a reduction in untreated CSO volume to Flushing Creek of 67 MG for a total
overall untreated CSO reduction of 122 MG. This alternative results in an increase in treated CSO volume at TI-010 and TI-011 of 77MG.

Retained Alternatives Selected for the Recommended Plan

Alternative ER-6 was selected for inclusion in the Recommended Plan, as this alternative provides
a cost-effective reduction in CSO volume to the East River. ER-5 was not cost-effective and the

other East River optimization alternatives were not selected for the Recommended Plan because

each one would have resulted in an increase in CSO volume to one of the tributaries to the East

River (Westchester Creek, Bronx River, or Flushing Creek). The tunnel alternatives all carried very
high costs without substantially changing the level of WQS attainment.

Summary of WQ Standards Compliance ‘/yes X no not applicable

Fecal Coliform Enterococci Enterococci Dissolved
Monthly GM®™ 30-day GM® 30-day STV® Oxygen (DO)

orgislnd | Class 88| v | v v v | v

Class SB / / \/ \/

East River

Class | \/ \/ / /

(1) Fecal Coliform attainment is assessed on an annual basis. (2) Enterococci attainment is assessed for the recreational season (May 15 through October 31).
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Lower and Upper New York Bay

Introduction

New York Bay (NYB) is an approximately 146,000-acre
natural harbor bordering on portions of the boroughs of
Manhattan, Brooklyn, and Staten Island. The Upper Bay
is fed by the waters of the Hudson River and East River,
while the Lower Bay opens directly into the Atlantic
Ocean. The land area within New York City served by
combined and separate storm sewer systems that are
tributary to NYB (the “sewershed”) is approximately
30,000 acres. The NYB shorelines are primarily
composed of a mix of piers, bulkhead and riprap, with
natural shoreline and beaches along the Lower Bay.

Parts of the collection systems of the Red Hook, Owls
Head, Port Richmond and Oakwood Beach WRRFs are
located within the NYB sewershed. During wet-weather,
a diluted mixture of combined storm and sanitary flow
may discharge through one or more of the 39 SPDES-

permitted CSO outfalls to NYB. No CSOs are associated

with the Oakwood Beach WRRF. A total of 41 MS4
outfalls are located along New York Bay.

DEC has classified Upper and Lower NYB as a
Class SB Coastal Primary Recreational waterbody.
Best uses for Class SB waterbodies are primary and
secondary contact recreation and fishing. Class SB
waterbodies should be suitable for fish, shellfish, and
wildlife propagation and survival. Water quality in
NYB is influenced by NYC CSO and stormwater, tidal
exchanges with the Hudson River, East River, Kill Van
Kull, Jamaica Bay and the Atlantic Ocean, and other
sources from outside of NYC.

49 Lower and Upper New York Bay

[nrl
{ 1

F e

Boat traffic in NYB can include commercial/industrial
marine vessels such as container ships, tankers, tug
boats, barges, cruise ships, and ferries, in addition to
private recreational vessels.
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New York Bay Sewershed CSO Outfalls

Legend A
@ Top Discharging CSO Outfalls N
® Wastewater Resource Recovery Facility
e Other CSO Ouftfalls
Combined Drainage
Il Separate Drainage New Jersey Red Hook
[ Direct/Other Drainage WRRF
Upper :
NevaEXj)rk 1 ::;z'
Portvl\?Iichll':nond , OH-003 @-—f “W oo
0 S =
® = €
(]

PR-031

Staten Island 4§

Lower
New York Bay
Oakwood Beach
‘ WRRF
Raritan Bay
0 14,000 42,000 Feet

Lower and Upper
New York Bay

QUEENS

BROOKLYN

Atlantic Ocean

Top Discharging CSO Outfalls

A total of 39 CSO outfalls are located
along the shorelines of the Upper and
Lower New York Bay. The total CSO
discharge volume is about 3,060 million
gallons per year (MGY). The top 5
discharging CSO outfalls account for 82%
of this total volume and their associated
average annual discharge volumes are
shown in the bar chart below.

1,105
MGY

B % of top 5
[ % of other

OH-015 OH-017 OH-002 OH-003 PR-031
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Key Waterfront Access Points

Legend

CSO Outfalls

Kayak Launches (13)
Marinas (7)

Public Beaches (6)

Private Beaches (6)

*HOPQ -

Public Identified Waterfront Access Points* (4) \
I NYC Owned Parks _
2. Ellis Island /
-« £

I state Owned Parks

[ state-City Parks

- Federally Owned Parks
Privately Owned Parks

Upper
New York
Bay

North Shore Esplanade

Snug Harbor .

Miller’s Launch ®
Marina

Kiu\/a“Kull

Alicia Austen House
Bueno Beach

X
7

Mariner's Marsh Park

South Beach Kayak

Staten Islang Mdiand Beagh Kay

Freshkills Park

Beach
Great Kills
Harbor

Marinas

7}

B9 0. Great Kills
Park Kayak

10 Lemon ~
Creek Marina /

Wolfe’s Pond Beach

Lemon Creek
Park Kayak

11. Conference
House Park

*These locations were shared by the public during the East
River/Open Water LTCP Public Participation Program which kicked
off on January 31, 2018 and concluded March 2, 2020.
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Open Space/Outdoor Recreation Areas

The New York Bay sewershed is highly urbanized and is primarily composed of residential and open space/
recreation areas within the boroughs of Manhattan, Brooklyn, and Staten Island. Open space and recreation
make up 26 percent of the sewershed, due to the presence of federal, state, city, and local park properties and
facilities. The sewershed contains several beaches along Staten Island and Coney Island. Notable outdoor
recreation areas within this sewershed include Ellis Island, Governors Island, Liberty Island, and Great Kills Park
in Staten Island. The map on the left highlights the key waterfront access points with some associated photos
shown below.
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New York Bay Retained Alternatives
As described in the WQS Attainment and Alternatives Screening section, a range of alternatives were
considered for New York Bay. These alternatives went through a sequential screening process to arrive at a list
of alternatives to be retained for cost performance evaluations. The retained alternatives for New York Bay are

summarized below.

Retained Alternative NYB-1
Optimization of regulators
associated with Outfall RH-005
and RH-014. The locations of the
regulators to be modified under
this alternative are shown in the
figure below. This alternative
reduces CSO volume to New York
Bay by 5 MG in the typical year.

Retained Alternative NYB-2

The Hannah Street Pump Station
Bypass alternative consist of
construction of a gravity flow
connection between the Victory
Blvd. combined sewer and the
East Interceptor. This alternative
will divert dry and wet-weather flow
around the Hannah Street Pump
Station, reducing flows to the pump
station as well as CSO volume at
Outfall PR-013. The location of

the proposed bypass is shown in
the figure below. This alternative
reduces CSO volume to New York
Bay by 37 MG in the typical year.

Location of the regulators to be modified under NYB-1

and NYB-3, and location of bypass pipe for NYB-2

Retained Alternative NYB-3

Remotely-controlled gate at
Regulator 9C, associated with
Qutfall OH-15. The location of this
regulator is shown in the figure
below. This alternative reduces
CSO volume to New York Bay by
90 MG in the typical year with a net
increase of 3 activations to New
York Bay.

Project
Location

16,000
Feet

0 4,000 «* G000

Upper New,

‘Kiﬂ \‘an‘qul York Bay

Legend
== Alternative Modification

N

e R S RS AR T F | === Interceptor
Main Owls Head | ol P a CSO Outfalls Impacted by
., Interceptor SRS {IER Proposed Alternatives
s o SR e TSP P LA Other CSO Outfall
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Main Port Richmond
. Interceptor

>
>
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Retained Alternative NYB-4 through NYB-7
These alternatives consist of storage tunnels sized to provide a range of 25/50/75/100 percent control of CSO

volume to New York Bay for the 2008 typical year. The table below summarizes the dimensions of these tunnels.
Alternatives NYB-5, NYB-6, and the Owls Head/Red Hook tunnel for NYB-7 each consists of two parallel tunnels.
Alternative NYB-4, and the Port Richmond tunnel for NYB-7 are single bore tunnels.

WRRF Outfalls Captured Owls Head Owls Head Owls Head Owls Hggg/ Red Port Richmond
Length (mi) 5 2x5 2x5 2x9 3
Diameter (ft) 12 23 28 23 25
Volume (MG) 22 156 253 300 61
2 of 5 Top 2 of 5 Top 4 of 5 Top 4 of 5 Top 1 of 5 Top
# of Outfalls Captured Discharge Ouitfalls Discharge Ouitfalls Discharge Ouitfalls Discharge Outfalls Discharge Ouitfalls
o 18 Other Oultfalls @ 14 Other Ouitfalls

(1) Modeled annual percent reduction based on 2008 typical year.

Summary of Retained Alternatives
The table below summarizes the CSO volume reduction and estimated cost
associated with each of the retained alternatives for the New York Bay.

Net CSO Volume
Reduction (MGY)

%/es R no

Cost Effective™

not applicable

No Additional CSO
to Tributaries

Estimated Probable

Alternative Bid Cost (2019 $M)

NYB-1: RH Optimization 5 $6 v v
NYB-2: Hannah Street PS Bypass 37 $22 \/ \/
NYB-3: OH-15 Control Gate 90 $5 v V4
NYB-4: 25% Tunnel 768 $900 X v
NYB-5: 50% Tunnel 1,554 $2,900 X v
NYB-6: 75% Tunnels 2,335 $4,300 X v
NYB-7: 100% Tunnels 3,061 $8,500 X v

(1) An alternative is defined as cost-effective if it provides substantial reduction in CSO volume and/or improvement in WQS attainment relative to its cost.

Retained Alternatives Selected for the Recommended Plan

Alternatives NYB-1, NYB-2 and NYB-3 were all selected for inclusion in the Recommended Plan.
Each of these alternatives provides a cost-effective reduction in CSO volume to New York Bay. The
tunnel alternatives all carried very high costs, and only the tunnel that provides 100% control in the

2008 typical year, with an un-escalated probable bid cost of $8.5 billion, would allow for full attainment
with the Enterococci STV criteria. This tunnel is not considered a cost-effective alternative.

Vies Rno

Enterococci
30-day STV®

Summary of WQ Standards Compliance not applicable

Dissolved
Oxygen (DO)

Enterococci
30-day GM®

Fecal Coliform
Monthly GM®™

New York Bay | Class SB v v v v b'e R n© PG

(1) Fecal Coliform attainment is assessed on an annual basis. (2) Enterococci attainment is assessed for the recreational season (May 15 through October 31%).
(3) With no NYC CSO loads, WQS would not be fully attained due to sources from outside of NYC.
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Arthur Kill and Kill Van Kull

Introduction

Arthur Kill (AK) is a 10-mile long, navigable tidal
channel connecting Newark Bay with Raritan Bay.

Kill Van Kull (KVK) is a 4.5-mile long, navigable tidal
channel connecting Newark Bay with Upper New York
Bay. The sewershed within NYC tributary to AK/KVK is
approximately 20,000 acres. The Staten Island shoreline
along AK/KVK includes piers, bulkhead, rip-rap and
natural areas.

Parts of the collection systems of the Port Richmond
and Oakwood Beach WRRFs are located within the AK/
KVK sewershed. During wet-weather, a diluted mixture
of combined storm and sanitary flow may discharge
through one or more of the 19 NYC SPDES-permitted
CSO outfalls to KVK. No CSOs discharge directly to AK
from NYC. No CSOs are associated with the Oakwood
Beach WRRF. A total of 12 NYC MS4 outfalls are located
along AK/KVK.

DEC has classified KVK and most of AK as Class SD
waterbodies. South of the Outerbridge Crossing Bridge,
AK'is designated as Class I. The best use for Class SD
waterbodies is fishing, while for Class | it's secondary
contact recreation and fishing. Class SD waterbodies
should be suitable for fish, shellfish and wildlife survival,
while Class | waters also support propagation. Water
quality in AK/KVK is influenced by stormwater, tidal
exchanges, and sources outside of NYC while KVK is
also influenced by CSO from NYC.

55 Arthur Kill and Kill Van Kull

Boat traffic in Authur Kill and Kill Van Kull can
include commercial/industrial marine vessels such
as container ships, tankers, barges, and passenger
ships in addition to private recreational vessels.

1%

’—1%

4%7

Il Residential

I Open Space and Outdoor Recreation
Vacant Land
Public Facilities and Institutions
Transportation and Utility

B Commercial and Office

B Industrial and Manufacturing

I Mixed Residential and Commercial
Parking Facilities



Arthur Kill is a 10-mile long
tidal strait located between the
west coast of Staten Island,
and Union and Middlesex

Counties in NJ. Kill Van Kull

Is approximately 3 miles long
and located between the north
coast of Staten Island, and
Bayonne, NJ.

AK/KVK Sewershed CSO Outfalls

Legend

@ Top Discharging CSO Outfalls WRRF

@ Wastewater Resource Recovery Facility -
e Other CSO Outfalls

Combined Drainage
Il Separate Drainage
[ Direct/Other Drainage

New Jersey
Staten Island

Oakwood Beach

WRRF

Outerbridge % g
Crossing

0 11,000 22,000 33,000 Feet

: A
Port Richmond N

Arthur Kill and
Kill Van Kull

Atlantic Ocean

Top Discharging CSO Ouftalls
A total of 19 CSO outfalls are located
along the shoreline of KVK. The total

CSO discharge volume is about

173 million gallons per year (MGY).

The top 5 discharging CSO outfalls
account for 99% of this total volume and
their associated average annual discharge
volumes are shown in the bar chart below.

r1%

146
MGY

B % of top 5
[ % of other

15
MGY

3
MGY gy I\/IZGY

PR-029 PR-028 PR-006 PR-037 PR-027
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Key Waterfront Access Points

Legend
e CSO Outfalls

@ Marinas (1)

I \vC Owned Parks
Privately Owned Parks

New Jersey

Mariner's Marsh Park

Tottenville
Marina

4. The Tides at Charleston

Raritan Bay

x
*~—— 5. Tottenville Shore Park
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Open Space/Outdoor Recreation Areas

The Arthur Kill and Kill Van Kull sewershed within New York City is highly urbanized and primarily composed of
residential and open space/outdoor recreational areas. Open space and recreation make up 22 percent of the
sewershed, due to the presence of state, city, and local park properties and facilities. The northern shoreline
along Kill Van Kull is the most urbanized part of Staten Island while the western shoreline is the least populated
and most industrial. Along Kill Van Kull, notable outdoor recreation areas include the Snug Harbor Botanical
Garden and Alison Pond Park, in Staten Island. Along Arthur Kill, notable outdoor recreation areas include the
Freshkills Park, North Mount Lorretto State Forest, Clay Pit Pond State Park Preserve, and Long Pond Park, in
Staten Island. Several wetlands are also located within both channels along the New York and the New Jersey
shorelines. This LTCP focuses on the New York portion of the Kill Van Kull and Arthur Kill sewershed. The map on
the left highlights the key waterfront access points with some associated photos shown below.

Freshkills Park

Sailors Snug Harbor
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The Tides at Charleston Tottenville Shore Park
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Kill Van Kull Retained Alternatives

Since NYC CSO outfalls discharge directly to Arthur Kill, and the Oakwood Beach WRRF service area is
separately-sewered with no CSOs, the alternative analysis for this area focused on the CSOs discharging to Kill
Van Kull. The alternatives went through a sequential screening process to arrive at a list of alternatives to be
retained for cost performance evaluations. The retained alternatives for the Kill Van Kull are summarized below.

Retained Alternative KVK-1, KVK-2, and KVK-3

These alternatives consist of storage tanks for Outfall PR-029, sized to provide 25, 50 and 75 percent control
of the total CSO volume to Kill Van Kull, for the 2008 typical year respectively. The table below summarizes the
sizes of these tanks.

KVK-1 KVK-2 KVK-3
Level of CSO Control™ 25% 50% 75%
Volume (MG) 2.5 7 16
# of Outfalls Captured 1 1 1

(1) Modeled annual percent reduction based on 2008 typical year.

Location of the CSO outfalls al

ong Kill Van Kull

-

Project
Location

Newark Bay

Legend

CSO Outfall Impacted by
Proposed Alternative

Other CSO Outfall
O Regulator
=== |nterceptor
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Retained Alternative KVK-4
This alternative consists of a storage tunnel sized to provide 100 percent control of CSO volume to the Kill Van
Kull for the 2008 typical year. The table below summarizes the dimensions of this tunnel.

KVK-4

Level of CSO Control™® 100%

WRRF Outfalls Captured Port Richmond
Length (mi) 4

Diameter (ft) 16

Volume (MG) 30

# of Outfalls Captured ?? gﬁ;"gﬁ;ﬁharge Outfalls

(1) Modeled annual percent reduction based on 2008 typical year.

Summary of Retained Alternatives
The table below summarizes the CSO volume reduction and estimated cost
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associated with each of the retained alternatives for the Kill Van Kull. \/yes R o not applicable
T e et I s e e B SEn G
KVK-1: 25% Tank 44 $300 X v
KVK-2: 50% Tank 87 $500 X v
KVK-3: 75% Tank 130 $800 b & v
KVK-4: 100% Tunnel 173 $1,000 X v

(1) An alternative is defined as cost-effective if it provides substantial reduction in CSO volume and/or improvement in WQS attainment relative to its cost.

Summary of WQ Standards Compliance \/yes X no not applicable

Fecal Coliform Enterococci Enterococci Dissolved

Monthly GM™ 30-day GM® 30-day STV® Oxygen (DO)

e . Baseline Recommended Baseline Recommended Baseline Recommended Baseline Recommended
LR Classification Conditions Plan Conditions Plan Conditions Plan Conditions Plan
Kill Van Kull | Class SD N’ Ne v v
Class SD nN© b v v
Arthur Kill
Class | b & N® N N

(1) Fecal Coliform attainment is assessed on an annual basis. (2) Enterococci attainment is assessed for the recreational season (May 1 through October 31%).
(3) With no NYC CSO loads, WQS would not be fully attained due to sources from outside of NYC.
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Citywide/Open Waters LTCP CSO Outfalls
. Hudson River . New York Bay . East River

9. The Recommended Plan

HUD-2

®

Tibbetts Brook Daylighting
(Harlem River)
Total Cost: $63M

Total CSO Volume Reduction: 228 MGY
Note: Part of Gl Program included in LTCP baseline

Optimization of regulators

The Recommended Plan for the
Citywide/Open Waters LTCP
consists of a series of localized
system optimization measures that
will result in an estimated annual
total reduction of 225 million
gallons of CSO for a projected
escalated total cost of $84 million.

NYB-2 —@
Gravity flow diversion around the 77079
Hannah Street Pump Station

STATEN
ISLAND

Net Reduction in CSO Volume(®

16%
NYE-2 \

37 MGY

=" 295

3% — MGY total
HUD-2 reduction
7 MGY

|

ER-6 | 86 MGY

(1) Based on CSO LTCP 2008 JFK Typical Year Rainfall.

CSO Activation Reduction™

NYB-2 NYB-1

| BRONX
i
@ NR046 ®
I
ER-6
MANHATTAN TI-023 Bending weir and
TI-003 Regulator optimization
NYB-1
Optimization of regulators
l

RH-005 @

QUEENS
@ rH-014
BROOKLYN
Jamaica
A Bay
Regulator 9C
OH-015
®
NYB-3

Control gate for Regulator 9C

$44M
-3 ER-6  HUD-2
NYB-3
280
340
© Reduces CSO to NYB-2
Waterfront Access
Points

$12M $10M $12M

Projected Escalated Cost®

$84M

Total

$6M

NYB-3 ER-6

HUD-2

(2) Projected escalated costs includes design/DSDC escalated to mid-point of design and construction/CM escalated to mid-point of construction.
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"WQ Standards Compliance

Fecal Coliform
Monthly GM®

Enterococci
30-day GM®

yes

Enterococci
30-day STV®

no M not applicable

Dissolved
Oxygen (DO)

Waterbody Classification Recommended Plan Recommended Plan Recommended Plan | Recommended Plan
B Harlem River Class | v

Class SB
B Hudson River

Class |

M Long Island Sound

Class SB Coastal

M East River

Class SB

Class |

B New York Bay

Class SB Coastal

W Kill Van Kull Class SD i@ V4
Class SD i@ \/
W Arthur Kill
Class | R RN

(1) Fecal Coliform attainment is assessed on an annual basis.
(2) Enterococci attainment is assessed for the recreational season (May 1 through October 31%) and applies only to coastal primary contact recreational waters.
(8) With no NYC CSO loads, WQS would not be fully attained due to sources from outside of NYC.

Recommended Plan Schedule*

Year 1 Year 2

Year 3 Year 4

Year 5 Year 6

Year 7

Year 8

Year 9

Year 10

Optimization Alternatives

HUD-2, ER-6, NYB-1, NYB-3

Procure Design Consultant
Design

Construction Procurement
Construction

NYB-2 Alternative

Hannah St Pump Station
Bypass

Procure Design Consultant
Design
Construction Procurement

Construction

*See the COVID-19 discussion on pages 7 and 8 for potential impacts of COVID-19 on the implementation schedule.
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10. Public Outreach

DEP committed to a proactive and robust program to

inform the public about the development of watershed- Public Outreach Goals

specific and citywide LTCPs. Public outreach and e Raise awareness about water quality
public participation are important aspects of the plans, conditions

which are designed to reduce CSO-related impacts to Increase understanding of DEP’s historical

achieve waterbody-specific water quality standards
consistent with the Federal CSO Control Policy and the
CWA, and in accordance with EPA and DEC mandates.

and ongoing efforts

Identify areas of concern

Encourage public input on the retained CSO
control alternatives

Balance expectations associated with the
costs of the LTCP program

Provide timely and accessible information

Public Outreach Schedule

2017 Annual ? Kickoff Meeting #1: Kickoff Meeting #3: East River 2018 Annual

Public Meeting Hudson & Harlem River & Long Island Sound Public Meeting

2017 | 2018

sve | sep | oot [ov | oo | ua [ res [wan | sen [ uar [ uon | oo | A [ see [ oor | nov | oec §

Kickoff Meeting #2: Lower East River,
Kill Van Kull, Arthur Kill and New York Bay

Retained Alternatives LTCP Recommended
LTCP Update Public Meetings Plan Public Meeting
Meeting
2019 | 2020
rea [ | son [ | an || o | sep | oor | nov | oeo | v | res | wwn g
LTCP Update LTCP Alternatives LTCP Recommended Plan

Comments Due Comments Due Comments Due

Note: Responses to public comments received following the 1/29/2020 LTCP Recommended
Plan Meeting are provided in Appendix B of the LTCP. Responses from previous Public Meeting
Comments are posted on the DEP website at http://www.nyc.gov/dep/ltcp
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Public Engagement Media

Based on stakeholder feedback since 2012, DEP has continued to work to improve public engagement.

Waterbody Excursions & Videography Expanded Meetings

e e = - — = = . v S
2016 Newtown Creek Canoeing with Over 100 attendees at 2017 and 2018 Annual Meetings and
Newtown Creek Alliance over 300 attendees at the Citywide/Open Waters Public

Meetings from 2018 to 2020.

Meeting Materials

Alley Creek 3 Tern
RR—— s
ety

o o,

Brochure and Fact Sheets

Improved Presentation Format Enhanced Website and
: Social Media

NYCDEP

odin
NYC Water

HEAHO

Display of Informative Posterboards
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11. Affordability and Financial Capability

DEP is fully focused on making critical investments to support our mission of protecting the health and safety of
New Yorkers, while being mindful of rates. We seek to prioritize smart investments that produce the greatest social,
economic and environmental benefits without putting undue financial burden on our rate payers.

Investments in CSO Reduction

DEP investments have reduced CSO volumes by a total
of over 80 billion gallons a year since the 1980s and
resulted in substantial improvements in water quality. As
CSO volumes have decreased, capturing further CSOs
is becoming more challenging and expensive.

m Annual CSO Volume (BGY)

Future Capital Spending

As DEP invests in attaining the highest water
quality standards and most robust system possible,
we must balance our investments in mandated
projects, like the CSO program, with other critical
investments that protect the health and safety of
New Yorkers, such as maintaining and upgrading
our century-old system (state of good repair) and
sewer investments.

B Cumulative Cost (Billions)

R — $60
%0 Cumulative B
Costs $
. — $30
40 Annual CSO »
Volume
04 S ———eaaa e o -
| 0

1990 2000 2010
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Water and Sewer Rates Over Time

DEP operations are funded almost entirely through rates paid by our customers. Water demand has declined
more than 40% since 1990, despite a population increase of more than one million people. At the same time,
DEP spending has increased to support mandated projects and critical investments in our water and wastewater
infrastructure. As a result, water and sewer rates have increased by almost 108% (adjusted for inflation) since
2000 to meet the increasing cost of service.

Water Demand (MGD) Population (Millions) / Water and Sewer Rate ($/100 gal)

1,800 9
Population (Millions)
1,600 - T -8
1,400 - 84M | 7
1,200 - 987 MGD [ ¢
1000 { Water Demand (MGD) 5
800 - La
600 - -3
$1.38

400 - per 100 galj‘7 )
200 | Water & Sewer Rate ($/100 gal) . L
0 0

1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

Affordability Considerations

While the cost of NYC water is still less than the national average, New Yorkers are burdened by a high overall
cost of living, in a city with one of the largest income gaps in the nation. Due to this, DEP must stay focused on
managing the impacts our investments have on our rates, and in turn the wallets of average New Yorkers. See the
COVID-19 discussion on pages 7 and 8 for additional affordability and financial capability considerations.

% of Households M U.S. B NYC
35%

greater % of NYC households at
either end of the economic spectrum

30%

25%

20%

15%

10%

5%
Less than $20,000 to $40,000 to $60,000 to $75,000 to $100,000 or
$20,000 $39,999 $59,999 $74,999 $99,999 More

Source: 2018 American Community Survey 1-Year Estimates

Affordability and Financial Capability
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Timeline of Key Events in CSO
Planning for NYC



Timeline of Key Events in CSO Planning for NYC

CSO planning in New York City dates back to the
1950’s, when conceptual plans for reduction of CSOs
to the tributaries of Jamaica Bay and the East River
were first initiated. Passage of the Clean Water Act in
the 1970’s and development of a National CSO Policy
in 1994 triggered further planning and implementation
of projects for CSO control.

An Administrative Consent Order signed in 1992

was followed by a series of CSO Orders on Consent
to establish enforceable compliance schedules for
elements of the CSO program. The current CSO LTCP
program is driven by the 2005 Order on Consent,

as modified by the 2012 Order on Consent and
subsequent minor modifications.

WWFP and LTCP Acronyms

Alley Creek AC Flushing Creek FC Newtown Creek NC
Bronx River BR Gowanus Canal GC Westchester Creek wcC
Coney Island Creek CiCc Hutchinson River HR
Flushing Bay FB Jamaica Bay and Tributaries JBT

Passage of the Clean Water Act

Establishment of the National Pollution
Discharge Elimination System (NPDES)
permit program

Completed construction of the Spring
Creek CSO Facility

Spring Creek CSO Facility

Developed first
conceptual plans

to reduce CSO
discharges into the
tributaries of Jamaica
Bay and the East River

Initiated the State Pollution
Discharge Elimination System
(SPDES) permit program

69 Citywide/Open Waters CSO LTCP

Entered into an
Administrative
Consent Order

Developed a Citywide CSO
Abatement Program

Completed Citywide Floatables
Study Part 2 (1993 — 1995) —
identified street sweeping, catch
basin grates and hoods, and end
of pipe containment are effective
floatable control strategies

with DEC

EPA issued a National CSO

Policy requiring development of
CSO LTCPs

Completed Citywide
Floatables Study
Part 1 (1989 — 1993)
— identified primary
source of floatable
trash is street litter
reaching waterways
through the sewer
system

Catch Basin Cleaning'

Modified the 1992 Consent Order to
include a catch basin maintenance
and repair program

Passage of the Wet-
Weather Water Quality Act

EPA's National CSO Policy
became law

Entered into the
with DEC

Committed to developing
11 Waterbody/Watershed
Facility Plans (WWFPs)

Submitted a Revised
Floatables Abatement Plan

Submitted a Floatables
Abatement Plan

Submitted the Nine Minimum
CSO Control Report

Completed construction of
the Corona Avenue CSO
Vortex Facility



Submitted 4 WWFPs: WC, NC, FB, JBT
Completed construction of the Paerdegat and
Alley Creek CSO Facilities

DEC approved the
Revised
Paerdegat Basin LTCP

Submitted 2 WWFPs:
HR and East River/
Open Waters

Completed construction
of the Flushing Bay CSO
Facility

Submitted 3 WWFPs:
FC, AC, and CIC

: Gowanus Pump Station
and Flushing Tunnel

DEC issued the 2014 CSO BMP
Consent Order

Submitted 4 LTCPs: AC, WC,
HR, FC

Completed CSO control upgrades
at the Gowanus Pump Station and
Flushing Tunnel

Submitted the

JBT LTCP
Submitted 2 LTCPs: DEC approved 2
cic, FB LTCPs: CIC, NC

Submitted Regulator
CSO Monitoring Report

Submitted a Revised Submitted GC WWFP
Paerdegat Basin
LTCP

| ' Submitted BR
WWFP

Published the
NYC Green

Infrastructure
NYC GREEN INFRASTRUCTURE PLAN =P (Gl Plan)

A AR ME TP Aol ClaN wAREWATY

Avenue V Pump

Submitted 2 LTCPs: BR, GC Submitted the NC LTCP
Incorporated the 2014 BMP DEC approved 7 LTCPs:
Order requirements into the AC, HR, FC, BR, FB,
SPDES permits for 13 WRRFs GC,wC

DEC approved the

which incorporates DEP’s
strategy to further reduce
CSOs by investing in green
infrastructure

DEP committed to
developing 11 CSO Long
Term Control Plans

Completed construction of the
Avenue V Pump Station
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Attachment 2

Submitted Long Term Control Plans
Alley Creek

Westchester Creek

Hutchinson River

Flushing Creek

Bronx River

Gowanus Canal

Coney Island Creek

Flushing Bay

Newtown Creek

Jamaica Bay and Tributaries
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Alley Creek [Long Term Control Plan

Investments made Prior to the LTCP Process

Existing Cost-Effective Grey : , r= I ; _—
Investments: Commissioned e E = : el sl Faiiy
a 5 million-gallon CSO storage ' - e : 1
facility along with other

outfall and sewer system
improvements.

Status:
In Operation

Total Dollars Spent:

$141 Million

Planned Cost-Effective Grey
Investments: Provide seasonal

= Existing Facility

Proposed Facility (May 1¢t through October 31)
outtall N disinfection with dechlorination
A W of the discharge from the

existing CSO storage facility.

LTCP Approval Date:

March 2017
Current Completion Milestone™:
2024

Total Escalated Cost™*:

$25 Million

; /DechtorinationFacthy

*Milestone dates may be subject to revision by DEC based on additional facility planning.

**Includes costs for design, design services during construction, construction, and construction management.
All costs are escalated per the implementation schedule.
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Benefits to Alley Creek and Little Neck Bay

The overall reduction in CSO volume to Alley Creek from the Pre-Existing Projects condition is predicted
to be 198 MGY (60% reduction). The approved LTCP Project is predicted to provide an additional 59%
reduction in the annual bacteria load by disinfecting 78 MGY of CSO volume discharging to Alley Creek.

CSO Discharge Volume (MGY)
Outfall: TI-025

TOTAL TOTAL TOTAL
330 MGY 132 MGY 132 MGY
%
60%
CSO Volume
Reduction
v
Disinfected CSO Volume Included
Pre-WWFP Post-WWFP Post-LTCP
(Pre-Existing) (Post-Existing) Projects
Projects* Projects

*Pre-WWEFP (Pre-Existing) Projects CSO volumes reflect conditions without Waterbody Watershed Facility Plan (WWFP)
Projects, Green Infrastructure, and other sewer improvements.

Model Calculated Water Quality Attainment Post-LTCP Projects

Water Quality Criteria Alley Creek Little Neck Bay
(as established by DEC) (Class 1) (Class SB Coastal)
. Annual: 90% Annual: 97%

Fecal Coliform Monthly GM < 200 cfu/100mL Seasonal® 98% Seasonal™: 100%

30-Day Rolling GM < 35 cfu/100mL 59% 92%
Enterococci®

30-Day 90" Percentile STV < 130 cfu/100mL 10% 29%

Class SB acute never < 3.0 mg/L - 99%
Dissolved Oxygen Class SB daily average > 4.8 mg/L - 89%

Class | acute never < 4.0 mg/L 98% -

(1) The recreational season is from May 1¢ through October 31
(2) Enterococci criteria do not apply to Alley Creek. Attainment with these criteria is shown for informational purposes only.



Westchester Creek .ong Term Control Plan

Investments made Prior to the LTCP Process

Existing Cost-Effective Grey
Investments: Sewer system
improvements including weir
modifications and Pugsley
Creek parallel relief sewer.

Status:
Ongoing
Construction

Total Dollars Spent:

$126 Million

Approved LTCP Investments

Planned Cost-Effective Grey Investments: The LTCP did not LTCP Approval Date:
recommend an additional project for Westchester Creek beyond
continued implementation of green infrastructure. AuQUSt 201 7
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Benefits to Westchester Creek

The overall reduction in CSO volume to Westchester Creek from the Pre-Existing Projects condition is
predicted to be 501 MGY (63% reduction).

CSO Discharge Volume (MGY)

Outfalls: M HP-012 HP-013 [ HP-014 |l HP-016 [ HP-033
TOTAL TOTAL TOTAL
790 MGY 289 MGY 289 MGY

76

63%

CSO Volume
Reduction

Pre-WWFP Post-WWFP Post-LTCP
(Pre-Existing) (Post-Existing) Projects
Projects™ Projects

*Pre-WWEFP (Pre-Existing) Projects CSO volumes reflect conditions without Waterbody Watershed Facility Plan (WWFP)
Projects, Green Infrastructure, and other sewer improvements.

Model Calculated Water Quality Attainment Post-LTCP Projects

Water Quality Criteria Westchester Creek
(as established by DEC) (Class 1)
. Annual: 93%
Fecal Coliform Monthly GM < 200 cfu/100mL Seasonal™ 95%
30-Day Rolling GM < 35 cfu/100mL 88%
Enterococci®
30-Day 90" Percentile STV < 130 cfu/100mL 25%
Dissolved Oxygen Class | acute never < 4.0 mg/L 80%

(1) The recreational season is from May 1¢' through October 31
(2) Enterococci criteria do not apply to Westchester Creek. Attainment with these criteria is shown for informational purposes only.



Hutchinson River | .ong Term Control Plan

Investments made Prior to the LTCP Process

Existing Cost-Effective Grey
Investments: Commissioned
headworks improvements to
the Hunts Point Wastewater
Resource Recovery Facility.

Status:
In Operation

Total Dollars Spent:

$3 Million

Headworks Improvements
at Hunts Point WRRF

Approved LTCP Investments

& Y & 75 : P&y Planned Cost-Effective Grey
Existing Outfall 2 ey _ N Investments: Provide seasonal
) T cl//,,’& ‘ (May 1t through October 31%)
_ disinfection with dechlorination,
' floatables control, and
construction of an extension of

Outfall HP-024.

Disinfection Facility

LTCP Approval Date:

March 2017
2030 |

Total Escalated Cost™*:

5 $204 Million

*Milestone dates may be subject to revision by DEC based on additional facility
planning.

Below Grade Weir Structure &%

and Dewatering Pumps \
> DA tfall 7%
' N

% NewOu

**Includes costs for design, design services during construction, construction, and
construction management. All costs are escalated per the implementation schedule.
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Benefits to Hutchinson River

The overall reduction in CSO volume to the Hutchinson River from the Pre-Existing Projects condition

is predicted to be 39 MGY (11% reduction). The approved LTCP Project is predicted to provide an
additional 14% reduction in the annual bacteria load by disinfecting 65 MGY of CSO volume discharging
to the Hutchinson River.

CSO Discharge Volume (MGY)

Outfalls: M HP-023 HP-024 [ HP-031
TOTAL TOTAL TOTAL
362 MGY 323 MGY 323 MGY

Reduction

[ 126 1 119% gsovoiume
21 I >

65 MGY

Disinfected CSO Volume Included

Pre-WWFP Post-WWFP Post-LTCP
(Pre-Existing) (Post-Existing) Projects
Projects™ Projects

*Pre-WWEFP (Pre-Existing) Projects CSO volumes reflect conditions without Waterbody Watershed Facility Plan (WWFP)
Projects, Green Infrastructure, and other sewer improvements.

Model Calculated Water Quality Attainment Post-LTCP Projects

Water Quality Criteria Hutchinson River
(as established by DEC) (Class SB)

Annual: 84%

Fecal Coliform Monthly GM < 200 cfu/100mL Seasonal 95%

30-Day Rolling GM < 35 cfu/100mL 61%
Enterococci®

30-Day 90" Percentile STV < 130 cfu/100mL 5%

Class SB acute never < 3.0 mg/L 97%
Dissolved Oxygen

Class SB daily average > 4.8 mg/L 78%

(1) The recreational season is from May 1¢' through October 31
(2) Enterococci criteria do not apply to Hutchinson River. Attainment with these criteria is shown for informational purposes only.
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Flushing Creek [Long Term Control Plan

Investments made Prior to the LTCP Process

Existing Cost-Effective Grey
Investments: Commissioned a
43 million-gallon CSO storage
facility along with other sewer
system improvements.

Status:
In Operation

Total Dollars Spent:

$363 Million

Fd Outfall =
TI-010 st

Proposed Dechlormatlon Dosing Point j

Outfall ﬁ %,a‘

L5
TI-011 =
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Planned Cost-Effective Grey
Investments: Provide seasonal

(May 1t through October 31%)
disinfection with dechlorination at the
existing CSO storage facility and Outfall
TI-011, and floatables control.

LTCP Approval Date:

March 2017
Current Completion Milestone™:
2025

Total Escalated Cost™™:

$89 Million

*Milestone dates may be subject to revision by
DEC based on additional facility planning.

**Includes costs for design, design services
during construction, construction, and
construction management. All costs are
escalated per the implementation schedule.



Benefits to Flushing Creek

The overall reduction in CSO volume to Flushing Creek from the Pre-Existing Projects condition is
predicted to be 1,212 MGY (50% reduction). The approved LTCP Project is predicted to provide

an additional 51% reduction in the annual bacteria load by disinfecting 584 MGY of CSO volume
discharging to Flushing Creek.

CSO Discharge Volume (MGY)
Outfalls: M TI-010 TI-011 M TI-022

TOTAL TOTAL TOTAL
2,413 MGY 1,201 MGY 1,201 MGY
89 |

90%

CSO Volume
Reduction

-584 MGY

Disinfected CSO
Volume Included

Pre-WWFP Post-WWFP Post-LTCP
(Pre-Existing) (Post-Existing) Projects
Projects* Projects

*Pre-WWEFP (Pre-Existing) Projects CSO volumes reflect conditions without Waterbody Watershed Facility Plan (WWFP)
Projects, Green Infrastructure, and other sewer improvements.

Model Calculated Water Quality Attainment Post-LTCP Projects

Water Quality Criteria Westchester Creek
(as established by DEC) (Class 1)
. Annual: 67%
Fecal Coliform Monthly GM < 200 cfu/100mL Seasonal™ 78%
30-Day Rolling GM < 35 cfu/100mL 69%
Enterococci®
30-Day 90" Percentile STV < 130 cfu/100mL 7%
Dissolved Oxygen Class | acute never < 4.0 mg/L 85%

(1) The recreational season is from May 15 through October 37¢'.
(2) Enterococci criteria do not apply to Flushing Creek. Attainment with these criteria is shown for informational purposes only.
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Bronx River Long Term Control Plan

Investments made Prior to the LTCP Process

Existing Cost-Effective Grey
Investments: Commissioned
sewer system upgrades to
maximize flow to the Hunts
Point Wastewater Resource
Recovery Facility and
implemented outfall netting
and screens to control floatable
materials.

Status:

In Operation

Total Dollars Spent:

$46 Million == . = .

Approved LTCP Investments

Planned Cost-Effective Grey Investments: Implement sewer modifications to provide hydraulic relief
at Outfalls HP-007 and HP-009 and provide floatables control at Outfall HP-011.

o Al \"‘lg‘. 1 HP-OO Proposed Regulator
o i ..-’&':.'.-z' Weir Raising

YArdy s e
Existing Relief Structure .

Proposed Relief LTCP Approval Date:

S March
2017

Current Completion
Milestone™:
Proposed Regulator Chamber #4#

Existing Interceptor Sewer- s Proposed connectionto { Baffle and Bending Weir = :
leads to wastewater @ Existing Interceptor Sewer =4 ¥ & # Total Escalated Cost**'
treatment plant - = i . 1 |
Million

Floatables
Control =

*Milestone dates may be subject to revision by DEC based on additional facility planning.

**Includes costs for design, design services during construction, construction, and construction management. All costs are
escalated per the implementation schedule.
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Benefits to Bronx River

The approved LTCP Project is predicted to provide 169 MG (37%) reduction in annual CSO volume and
bacteria load to the Bronx River from the Post-Existing Projects condition. The overall reduction in CSO
volume to the Bronx River from the Pre-Existing Projects condition is predicted to be 213 MGY

(43% reduction).

CSO Discharge Volume (MGY)

Outfalls: | HP-004 HP-007 [ HP-009

TOTAL TOTAL TOTAL
498 MGY 454 MGY 285 MGY

‘ 9% CSO Reduction

1 |43%
0387 c§° CSO Reduction

Reduction

11 9
Pre-WWFP Post-WWFP Post-LTCP
(Pre-Existing) (Post-Existing) Projects
Projects™ Projects

*Pre-WWEFP (Pre-Existing) Projects CSO volumes reflect conditions without Waterbody Watershed Facility Plan (WWFP)
Projects, Green Infrastructure, and other sewer improvements.

Model Calculated Water Quality Attainment Post-LTCP Projects

Water Quality Criteria Bronx River

(as established by DEC) (Class )"
Annual: 83%

Fecal Coliform Monthly GM < 200 cfu/100mL Seasonal® 80%
30-Day Rolling GM < 35 cfu/100mL 82%
Enterococci®
30-Day 90" Percentile STV < 130 cfu/100mL 10%
Dissolved Oxygen Class | acute never < 4.0 mg/L 95%

(1) As indicated in the Bronx River LTCP, the Class B freshwater stations in the Bronx River were not affected by Bronx River
CSOs, which are all located in the saline section of the river.

(2) The recreational season is from May 1% through October 37

(3) Enterococci criteria do not apply to Bronx River. Attainment with these criteria is shown for informational purposes only.
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Gowanus Canal Long ferm Control Plan

Investments made Prior to the LTCP Process

Existing Cost-Effective Grey
Investments: Sewer system
improvements including the
restoration of the flushing
tunnel and reconstruction of the
Gowanus Pump Station.

Status:
In Operation

Total Dollars Spent:

$198 Million

Pump Station Upgrade

Approved LTCP Investments

Planned Cost-Effective Grey Investments: The LTCP did not recommend an additional project for
Gowanus Canal beyond continued implementation of green infrastructure, but as part of a Superfund
program, two CSO storage tanks (8 MG and 4 MG) are proposed to be constructed.

LTCP Approval Date:

March 2017

Superfund Project Totall
Escalated Cost™:

$1,322
Million

e N

Proposed Tank ’—

vy

L4 4

*Includes costs for design,
design services during
construction, construction, and
construction management. All
costs are escalated per the
implementation schedule.
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Benefits to Gowanus Canal

The Superfund Project is predicted to provide 148 MGY (56%) reduction in the annual CSO volume and
bacteria load to the Gowanus Canal from the Post-Existing Projects condition. The overall reduction in
CSO volume to Gowanus Canal from the Pre-Existing Projects condition is predicted to be 356 MGY
(76% reduction).

CSO Discharge Volume (MGY)
Outfalls: B RH-034 RH-035 [ OH-007 M RH-031 [H Other

BEFORE AFTER AFTER
471 MGY 263 MGY 115 MGY
: 44%
CSO Volume
41 Reduction
76%
56% Roducton’

CSO Volume
R ti
eduction v

Pre-WWFP Post-WWFP Post-Superfund
(Pre-Existing) (Post-Existing) Projects
Projects™ Projects

*Pre-WWEFP (Pre-Existing) Projects CSO volumes reflect conditions without Waterbody Watershed Facility Plan (WWFP)
Projects, Green Infrastructure, and other sewer improvements.

Model Calculated Water Quality Attainment Post-Superfund Projects

Water Quality Criteria Gowanus Canal
(as established by DEC) (Class SD)
. Annual: 98%
Fecal Coliform Monthly GM < 200 cfu/100mL Seasonal™ 100%
30-Day Rolling GM < 35 cfu/100mL 100%
Enterococci®
30-Day 90" Percentile STV < 130 cfu/100mL 90%
Dissolved Oxygen Class SD acute never < 4.0 mg/L 100%

(1) The recreational season is from May 15 through October 37¢'.
(2) Enterococci criteria do not apply to Gowanus Canal. Attainment with these criteria is shown for informational purposes only.
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Coney Island Creek [.ong Term Control Plan

Investments made Prior to the LTCP Process

Existing Cost-Effective Grey
Investments: Sewer system AU ] e
improvements including the
upgrade of the Avenue V Pump
Station and a new wet-weather
force main.

Status:
In Operation

Total Dollars Spent:

$197 Million

Approved LTCP Investments

Planned Cost-Effective Grey Investments: The LTCP did not LTCP Approval Date:
recommend an additional project for Coney Island Creek. DEP will I
conduct ongoing illicit sewer connection trackdown, additional flow Aprll 201 8

monitoring and MS4 prioritization.
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Benefits to Coney Island Creek

The overall reduction in CSO volume to Coney Island Creek from the Pre-Existing Projects condition is
predicted to be 160 MGY (68% reduction).

CSO Discharge Volume (MGY)

Outfall: OH-021
TOTAL TOTAL TOTAL
235 MGY 75 MGY 75 MGY
%
68%
CSO Volume
Reduction
v
Pre-WWFP Post-WWFP Post-LTCP
(Pre-Existing) (Post-Existing) Projects
Projects™ Projects

*Pre-WWEFP (Pre-Existing) Projects CSO volumes reflect conditions without Waterbody Watershed Facility Plan (WWFP)
Projects, Green Infrastructure, and other sewer improvements.

Model Calculated Water Quality Attainment Post-LTCP Projects

Water Quality Criteria Coney Island Creek
(as established by DEC) (Class 1)
. Annual: 56%
Fecal Coliform Monthly GM < 200 cfu/100mL Seasonal® 93%
30-Day Rolling GM < 35 cfu/100mL 53%
Enterococci®
30-Day 90" Percentile STV < 130 cfu/100mL 3%
Dissolved Oxygen Class | acute never < 4.0 mg/L 90%

(1) The recreational season is from May 15 through October 317¢'.
(2) Enterococci criteria do not apply to Coney Island Creek. Attainment with these criteria is shown for informational

purposes only.
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Flushing Bay [ ong Term Control Plan

Investments made Prior to the LTCP Process

Existing Cost-Effective Grey
Investments: Sewer system
improvements including diverting
low-lying sewers and regulator
modifications; and dredging and
restoration of Flushing Bay.

Dredging

Status:

Ongoing
Construction
and Restoration

Total Dollars Spent:

$71 Million

Approved LTCP Investments

Planned Cost-Effective Grey Investments: Commission a 25 million-gallon CSO storage tunnel with
dewatering pump station to capture overflows from Outfalls BB-006 and BB-008.

Legend

Dewatering Pump _* &
Station ] : A Outfal

Tunnel Alignment
Ingraham’s Mountain Site

Bowery Bay WWTP

1

LTCP Approval Date: Current Completion Milestone™: Total Escalated Cost™:

March 2017 2035 $1,471 Million

*Milestone dates may be subject to revision by DEC based on additional facility planning.

**Includes costs for design, design services during construction, construction, and construction management. All costs are
escalated per the implementation schedule.
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Benefits to Flushing Bay

The approved LTCP Project is predicted to provide an additional 747 MGY (51%) reduction in annual
CSO volume and bacteria load to Flushing Bay from the Post-Existing Projects condition. The overall
reduction in CSO volume to Flushing Bay from the Pre-Existing Projects condition is predicted to be
1,094 MGY (61% reduction).

CSO Discharge Volume (MGY)

Qutfalls: M BB-006 BB-007 M BB-008 M Other FB CSOs
TOTAL TOTAL TOTAL
1,800 MGY 1,453 MGY 706 MGY
69 o)
19%
CSO Volume
Reduction

%

61%
CSO Vol

51 % Reduc;i)ol:\me

CSO Volume

Reduction

*Pre-WWEFP (Pre-Existing) Projects
CSO volumes reflect conditions
without Waterbody Watershed
Facility Plan (WWFP) Projects, Green

Pre-WWFP Post-WWFP Post-LTCP Infrastructure, and other sewer
(Pre-Existing) (Post-Existing) Projects improvements.
Projects™ Projects

Model Calculated Water Quality Attainment Post-LTCP Projects

Water Quality Criteria Flushing Bay
(as established by DEC) (Class 1)

Annual: 100%

Fecal Coliform Monthly GM < 200 cfu/100mL Seasonal™100%
30-Day Rolling GM < 35 cfu/100mL 98%
Enterococci®
30-Day 90" Percentile STV < 130 cfu/100mL 55%
Dissolved Oxygen Class | acute never < 4.0 mg/L 97%

(1) The recreational season is from May 15 through October 37¢'.
(2) Enterococci criteria do not apply to Flushing Bay. Attainment with these criteria is shown for informational purposes only.



Newtown Creek [Long Term Control Plan

Investments made Prior to the LTCP Process

Existing Cost-Effective
Grey Investments: Sewer
system improvements
including bending weirs and
floatables control; Newtown
Creek Wastewater Resource
Recovery Facility headworks
expansion; and in-stream
aeration.

Status:
In Operation

Total Dollars Spent:

$262 IVI i I I io n Headworks Expansion

Approved LTCP Investments

Planned Cost-Effective Grey Investments: Commission a 39 million-gallon CSO storage tunnel to
capture overflows from Outfalls NCB-015, NCB-083, and NCQ-077; and expansion of the Borden
Avenue Pump Station to reduce overflows at Outfall BB-026.

LTCP Approval Date:
June 2018

Pump Station Expansion
Current Completion Milestone™:

2029

CSO Storage Tunnel
Current Completion Milestone™:

2042
Total Escalated Cost™:

$2,401 Million

*Milestone dates may be subject
to revision by DEC based on
additional facility planning.

**Includes costs for design, design
services during construction,
construction, and construction
management. All costs are
escalated per the implementation
schedule.
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Benefits to Newtown Creek

The approved LTCP Project is predicted to provide an additional 707 MGY (61%) reduction in annual
CSO volume and bacteria load to Newtown Creek from the Post-Existing Projects condition. The overall
reduction in CSO volume to Newtown Creek from the Pre-Existing Projects condition is predicted to be
1,001 MGY (69% reduction).

CSO Discharge Volume (MGY)

Outfalls: M BB-026 NCB-015 [ NCQ-077 [INCB-083 [M Other NC CSOs

TOTAL TOTAL TOTAL
1,456 MGY 1,161 MGY 454 MGY

125 20%

CSO Volume
Reduction

69%

CSO Volume
(o) Reduction
61%
CSO Volume
Reduction

EE e "

Pre-WWFP Post-WWFP Post-LTCP
(Pre-Existing) (Post-Existing) Projects
Projects* Projects

“*Pre-WWEFP (Pre-Existing) Projects CSO volumes reflect conditions without Waterbody Watershed Facility Plan (WWFP)
Projects, Green Infrastructure, and other sewer improvements.

Model Calculated Water Quality Attainment Post-LTCP Projects

Water Quality Criteria Newtown Creek
(as established by DEC) (Class SD)
. Annual: 83%
Fecal Coliform Monthly GM < 200 cfu/100mL Seasonal83%
30-Day Rolling GM < 35 cfu/100mL 78%
Enterococci®
30-Day 90" Percentile STV < 130 cfu/100mL 7%
Dissolved Oxygen Class SD acute never < 4.0 mg/L 97%

(1) The recreational season is from May 1¢' through October 31
(2) Enterococci criteria do not apply to Newtown Creek. Attainment with these criteria is shown for informational purposes only.
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Jamaica Bay and Tributaries [ ong Term Control Plan

Investments made Prior to the  [illi
LTCP Process ;

Existing Cost-Effective Grey Investments:
Commissioned Spring Creek Auxiliary WRRF
upgrade; 30 million-gallon Paerdegat CSO
storage facility; Warnerville Pump Station and
forcemain; 26th Ward WRRF drainage area
sewer cleaning; regulator improvements and
bending weirs; a new parallel sewer to the west
interceptor; Hendrix Creek and Paerdegat Basin
dredging and Shellbank Basin destratification.
On-going construction on Bergen Basin lateral
sewer; and 26th Ward WRRF wet-weather
stabilization and high-level storm sewers.

Sewer Flushing

Status:

In Operation and
Ongoing Construction

Total Dollars Spent:

Spring Creek Auxiliary Wastewater $1 ) 1 00 IVI i I I io n

Resource Recovery Facility

Storage Facility
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Submitted LTCP Investments

Planned Cost-Effective Green Investments: Provide green infrastructure expansion and ribbed mussel
colony creation in Bergen and Thurston Basins; environmental dredging in Bergen Basin; and wetland
restoration in Spring Creek, Hendrix Creek, Fresh Creek, Paerdegat Basin, and Jamaica Bay.

LTCP Approval Date: Total Escalated Cost™:

Pending $579 Million

*Includes costs for design, design services during
construction, construction, and construction management.
All costs are escalated per the implementation schedule.

) o O

50 acres 379 acres 50,000 cubic yards
Wetland ~Green Infrastructure Environmental
Restoration | Vs EXpansiola Dredging
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Benefits to Jamaica Bay and Tributaries

The approved LTCP Project is predicted to provide an additional 8 MG reduction in CSO volume and
reduce the annual bacterial load by 10% from the Post-Existing Projects condition. The overall reduction
in CSO volume to Jamaica Bay and Tributaries from the Pre-Existing Projects condition is predicted to be
1,542 MGY (47% reduction).

CSO Discharge Volume (MGY)

Outfalls:
B JAM-005/007 JAM-003 [ JAM-003A JAM-006 B 26Ww-005
B 26W-004 B 26w-003 [ Tank Overflow CI-004, 005, 006
TOTAL TOTAL TOTAL
3,314 MGY 1,780 MGY 1,772 MGY
CSO Volume
Reduction
Projects CSO volumes
- reflect conditions
without Waterbody
Watershed Facility Plan

(WWFP) Projects, Green
Infrastructure, and other
sewer improvements.

Pre-WWFP Post-WWFP Post-LTCP
(Pre-Existing) (Post-Existing) Projects
Projects™ Projects
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Model Calculated Water Quality Attainment Post-LTCP Projects

Water Quality Criteria
(as established by DEC)

Enterococci

Waterbody Fecal Coliform Enterococci =0Day o0k Dissolved Oxygen | Dissolved Oxygen
Monthly GM < 30-Day Rolling GM Y Class SB acute Class SB daily

Percentile STV <
200 cfu/100mL < 35 cfu/100mL 130 cfu/100mL never < 3.0 mg/L | average > 4.8 mg/L

Jamaica Bay Annual: 100%

(Class SB) Seasonal™100% 100% 57% 100% 99%

Water Quality Criteria
(as established by DEC)

Fecal Coliform Enterococci® Enterococci® Dissolved Oxygen
Tributaries Monthly GM < 30-Day Rolling GM 30-Day 90th Percentile Class | acute
(Class 1) 200 cfu/100mL < 35 cfu/100mL STV < 130 cfu/100mL never < 4.0 mg/L

Annual: 77%

Thurston Basin Seasonal®: 88% 65% 5% 90%
Bergen Basin S eé\lgﬂ|<1?77/2/ 29% 0% 89%
Spring Creek S eAar;r(‘)ﬂl:m]ﬂOg/S% 100% 78% 99%
Hendrix Creek S eé;gﬂ;ffgg/g% 98% 32% 94%
Fresh Creek S egggﬂlﬁfg/g% 98% 16% 99%

(1) The recreational season is from May 1¢' through October 31
(2) Enterococci criteria do not apply to these tributaries. Attainment with these criteria is shown for informational purposes only.
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Attachment 3

Glossary

1.5xDDWF: One and One-half Times Design Dry- DOHMH: New York City Department of Health and
Weather Flow Mental Hygiene

2xDDWF: Two Times Design Dry Weather Flow DOT: New York City Department of Transportation

AACE: Association for the Advancement of DPR: New York City Department of Parks & Recreation
Ces. B DSNY: New York City Department of Sanitation

AAOV: Annual Average Overflow Volumes EDC: New York City Economic

AK: Arthur Kill Development Corporation

AMP: Asset Management Plan EO: Executive Order

AR: Affordability Ratio EPA: United States Environmental

AWRRF: Auxiliary Wastewater Resource Recovery Facility FECEIEN ey

AWWA: American Water Works Association ER EastRiver

BCEQ: Bronx Council for Environmental Quality ESMIA: E%?Jgg::?%esaensmve Al E

BEACH: (B:zzg?;sHir;\lltirr]onmental Assessment and EWR: Newark Liberty International Airport

BGY: Billion Gallons per Year FAD: Filtration Avoidance Determination

BMP: Best Management Practice FANCJ: First Amended Nitrogen Consent Judgement

BNR: Biological Nutrient Removal FCI: Financial Capability Indicators

BOD: Biochemical Oxygen Demand FMPV: Full Market Property Value

BODR: Basis of Design Report FPL: Federal Poverty Level

BYO: Bring Your Own FS: Feasibility Study

CEG: Cost Effective Grey FT: Abbreviation for “Feet”

CIP: Capital Improvement Plan FY: Fiscallyear

COLI: Cost of Living Index GHG: Greenhouse Gases

CPK: Central Park Gl: Green Infrastructure

CREC: Center for Regional Economic Competitiveness i SEEEE ] IR e S

cso: Combined Sewer Overflow Lok (Creelimeihe MiEEr

CSS: Combined Sewer System G.0.: Gensral Obllgation

CWA: Clean Water Act GoFB: Guardians of Flushing Bay

DCIA: Directly Connected Impervious Areas GRTA: NYC Green Roof Tax Abatement

DCP: New York City Department of City Planning L RIS TlR BRI e Jeie)

DDC: New York City Department of Design and slEd Home Energy Assistance Program
Construction HGL: Hydraulic Grade Line

DDWF: Design Dry-Weather Flow HH: Household

DEC: New York State Department of Environmental HLI: High Level Interceptor
Gl HLSS: High Level Storm Sewers

DEP: l;l;aov:e\gzroknCity Department of Environmental HSM: Harbor Survey Monitoring Program

DMA: Douglaston Manor Association HVAC: Heating, Ventilation and Air Conditioning

DO: Tl Grae IEC: Interstate Environmental Commission

DOF: New York City Department of Finance in.: Abbreviation for “inches".

in/hr: Inches per hour



IW:
JEM:
JFK:
KOTC:
KVK:
Ibs/day:
LF:
LGA:
LIRR:
LIS:
LLIL:
LQl:
LT2:
LTCP:

LTCPRM:

MCP:
MEG:
mg/L:
MG:
MGD:
MGY:
MHI:
MIH:
MMP:
" [0]VH
MPN:
MS4:
MSP:
MTA:
MWFA:
NCA:
ng/L:
NMC:
NOAA:
NPDES:

NPW:
NWI:
NYB:
NYC:
NYCHA:
NYCRR:
NYNHP:
NYPD:
NYS:

NYSDOH:

O&M:
PANYNJ:
PATH:
PBC:

InfoWorks CS™

Jamaica Eutrophication Model

John F. Kennedy International Airport
Knee-of-the-Curve

Kill Van Kull

pounds per day

linear feet

LaGuardia Airport

Long Island Rail Road

Long Island Sound

Low Level Interceptor

Lowest Quintile of Income

Long Term 2

Long Term Control Plan

Long Term Control Plan Regional Model
Multifamily Conservation Program
Model Evaluation Groups

milligrams per liter

Million Gallons

Million Gallons Per Day

Million Gallons Per Year

Median Household Income

Mandatory Inclusionary Housing
Mercury Minimization Program
Memorandum of Understanding

Most Probable Number

Municipal separate storm sewer systems
Main Sewage Pump

Metropolitan Transportation Authority
New York City Municipal Water Finance Authority
Newtown Creek Alliance

Nanograms per Liter

Nine Minimum Control

National Oceanic and Atmospheric Administration

National Pollutant Discharge
Elimination System

Net Present Worth

National Wetlands Inventory

New York Bay

New York City

New York City Housing Authority

New York State Code of Rules and Regulations
New York Natural Heritage Program

New York City Police Department

New York State

New York State Department of Health
Operation and Maintenance

Port Authority of New York and New Jersey
Port Authority Trans-Hudson

Probable Bid Cost

PCM:
PMAZ:
POTW:
PPI:
PS:
PVSC:

REC:
RI:
ROD:
ROW:
RTC:
RWQC:
S&P:
SAFE:

SCADA:

SDWA:
sf:

SM:
SMIA:
SNWA:
SOGR:
SPDES:
STEM:

STV:
SW:
SWEM:

S.W.LM.:

SWMP:
TBD:
TBM:
TMDL:
TRC:
UAA:
ug/L:
U.sS.:

USFWS:

uv:
VCPA:
WDAP:
wa:

WQBEL:

was:
WRP:
WRRF:
WWEFP:
WWOP:
WWTP:

Post-Construction Compliance Monitoring
Priority Marine Activity Zones

Publicly Owned Treatment Works
Poverty Prevalence Indicator

Pump Station

Passaic Valley Sewerage Commission

Symbol for Flow (designation when
used in equations)

Recognized Ecological Complexes
Remedial Investigation

Record of Decision

Right-of-Way

Real Time Control

Recreational Water Quality Criteria
Standard and Poor

Solvents, Automotive, Flammables, and
Electronics

Supervisory Control and Data Acquisition
Safe Drinking Water Act

square feet

Sentinel Monitoring

Significant Maritime and Industrial Areas
Significant Natural Waterfront Area

State of Good Repair

State Pollutant Discharge Elimination System

Science, Technology, Engineering,
and Mathematics

Statistical Threshold Value

Stormwater

System-Wide Eutrophication Model
Stormwater Infrastructure Matters Coalition
Stormwater Management Program

To Be Determined

Tunnel Boring Machine

Total Maximum Daily Load

Total Residual Chlorine

Use Attainability Analysis

Micrograms Per Liter

United States

U.S. Fish & Wildlife Service

Ultraviolet Light

Van Cortlandt Park Alliance

Water Debt Assistance Program

Water Quality

Water Quality Based Effluent Limitations
Water Quality Standards

Waterfront Revitalization Program
Wastewater Resource Recovery Facilities
Waterbody/Watershed Facility Plan
Wet-Weather Operating Plan
Wastewater Treatment Plant






