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Chapter 1 - Introduction

1.1 THE VALUE OF JAMAICA BAY

he value of Jamaica Bay is evident to al who

have watched a glowing sunset while on its
waters, or aflight of waterfowl coasting in for a
landing. The residents who grew up fishing along
its shorelines, boating around the tidal marshes, or
exploring the natural areas of the estuary will
attest to the value of the Bay as an important part
of their lives and their identities. At the sametime,
the Jamaica Bay |andscape has a more practical
use, as aliving-space, work-space, or travel
corridor. These two values reflect an important
aesthetic and function, but represent only a
fraction of the myriad of values and roles
associated with Jamaica Bay.

For thousands of years, Jamaica Bay has served as
an important ecological resource for floraand
fauna populations. The Bay has evolved over the
last 25,000 years as an important and complex
network of open water, salt marsh, grassands,
coastal woodlands, maritime shrublands, brackish
and freshwater wetlands. The wildlife use of these
systems is commensurate with this complex
network of natural systems. These natural
communities support 91 species of fish, 325 bird
species (of which 62 are confirmed to breed) and
are an important habitat for many species of
reptiles, amphibians and small mammals. The
Bay isacritical stopover area along the Eastern
Flyway migration route and is one of the best bird-
watching locations in the western hemisphere. The
16,000 acres of water, idands, marshes, and
shorelines support seasonal or year round
populations of 214 species of specia concern,
including state and federally listed species.
Because of its geographic size and very diverse
functioning natural habitats, it is no surprise that
Jamaica Bay is a nationa and international
renowned birding location.

Jamaica Bay, one of the largest coastal wetland
ecosystemsin New York State, is a component of

bk To stand at the edge of sea, to
sense the ebb and flow of the
tides, to feel the breath of a
mist moving over a great salt
marsh, to watch the flight of
shore birds that have swept
up and down the surf lines of
the continents for untold
thousands of year, to see the
running of the old eels and
the young shad to the sea, is
to have knowledge of things
that are as nearly eternal as
any earthly life can be. 3y

-Rachel Carson

the National Park Service's (NPS) Gateway
National Recreation Area (GNRA). A significant
portion of the Bay, approximately 9,100 acres, has
also been designated as the Jamaica Wildlife
Refuge and is designated by the New York State
Department of State (NY SDOS) as a Significant
Coadtal Fish and Wildlife Habitat. The diversity of
bird species and breeding habitats within the Bay
were important factors in these designations. The
Jamaica Bay Wildlife Refuge was aso the first site
to be designated by the National Audubon Society
asan “Important Bird Area.” It is clear that
Jamaica Bay is currently functioning as aregiona
habitat for many different types of wildlife.

Unfortunately, the valuable resources that
comprise Jamaica Bay are being lost. The Jamaica
Bay estuary is only about half of its pre-colonial
extent and the salt marsh wetlands that have been
adefining ecological feature of the Bay are
decreasing at an accelerated rate. The more
estuarine habitat that islost within the Bay’s
watershed and elsewhere in the Northeast and
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FIGURE 1.1.1 Jamaica Bay Watershed, 2002; Source: NOAA
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removed as aresult of extensive filling operations;
shorelines have been hardened and bulkheaded to
stabilize and protect existing communities and
infrastructure; deep channels and borrow areas
have been dredged, atering bottom contours and
affecting natural flows; and natural tributaries
along with their important benefits of balanced
fresh water and coarse sediment exchanges have
essentially disappeared leaving behind deposits of
silts and particulates from urban runoff. These
activities have synergistically affected historic
flow patternsin the Bay, eradicated natural
habitat, impacted water quality, and modified the
rich ecosystem that was present prior to the
extensive urban development of the watershed.

1.21SJAMAICA BAY LIKE CENTRAL
PARK?

entral Park has long been the emerad jewel

of Manhattan. It is known and recognized
world-wide, both visually and as a unique
environmental resource of the City of New Y ork
and its people.

The reasons that Central Park has reached this
status are many and varied but, largely, it is
because the City took the initiative to protect and
preserve the park. Community groups act as
unofficial monitors and partners of the City in
acknowledging the value of the park to its urban
and cultural environment. The City has
approached its obligation with along-term and
institutionalized dedication. This ethic has been
possible because it developed over time, because
Centra Park has become a symbol that is cross-
linked with the City’ s identity, and the park is
totally within the control and jurisdiction of the

City.

What has created and sustained Central Park is
aso in abundance within the Jamaica Bay
watershed — committed advocates. The

It has become apparent that some ecological
functions and valuable environmental resources
provided by the Jamaica Bay watershed to the
surrounding communities and region are at risk.
Living resources and natural processes that have
been sdlf-sustaining since the last glacia epoch are
in jeopardy and may need to be sustained by some
type of environmenta intervention in perpetuity. It
is only now, when we are realizing the effects of
centuries of changes within Jamaica Bay and its
watershed that the true value of sustaining and
maintaining our natural heritage in this
ecologically productive area has become starkly
evident.

preservation of Jamaica Bay has engaged the
efforts of federal, state and City governments and
astrong and active network of community
organizations and advocates. The foundation for
grass roots, popular and governmental support is
in place and ready for Jamaica Bay.

However, the protection of Jamaica Bay as an
environmental resource presents more significant
challenges. The protection of Jamaica Bay is
intimately connected to its vast watershed and the
usesand activities contained within it. Today, the
Jamaica Bay watershed is a densely populated
urban region. Highways encircle and cross the

Definitions

Conservation: Regulated, sustainable use of
environmental resources for commercial and public uses.

Preservation: Limited, restricted use, or maintenance,
or environmental resources to prevent exploitation
and degradation.

Restoration: “...aprocess in which a damaged
resource is renewed. Biologicaly. Structurally.
Functionally.” (John J. Berger.1987. Restoring the
Earth: How Americans are Working to Renew our
Damaged Environment)
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Bay, asdoes arail line. One of the best known
international airports in the world was devel oped
by filling in alarge portion of the Bay with
dredged materia from other portions of the Bay;
residential areas were formed by placing fill in
marshes in the Bay and along its shores. Highways
and other development have resulted in restricted
access to the shoreline. Urban resdential
development at or adjacent to other shore points
has brought its environmental stresses and future
development still threatens vital wetlands and
other open spaces that remain.

Other regions in the country such as the Great
Lakes and Chesapeake Bay have faced many of
the same challenges. However, watershed
planning in these regions is successfully advancing
the god's of improving the degraded value of their
respective aquatic resources and can provide
models for the Jamaica Bay watershed.

1.3LOCAL LAW 71 AND
INTRODUCTION 376

his Jamaica Bay Watershed Protection Plan

(JBWPP) was put into motion by the City
Council. Under Local Law 71 (LL 71), signed by
Mayor Bloomberg on July 20, 2005, the New
York City Department of Environmental
Protection (NY CDEP) is required to “assess the
technical, legal, environmental and economical
feasibility” avariety of protection measures as part
of the BWPP development process. The objective
of the hill, originaly sponsored by the City
Council Committee on Environmental Protection
chaired by Council Member Gennaro, was to
ensure a comprehensive watershed approach
toward restoring and maintaining the water quality
and ecological integrity of the Bay. The
implementation of the final BWPP is intended to

Gifford Pinchat

(August 11, 1865 — Cctober 4, 1946)

Asthefirst Chief of the United States Forest Service
(1905-1910) and the Republican Governor of
Pennsylvania (1923-1927, 1931-1935), Pinchot
became famous for reforming the management and
development of forestsin the United States and his
advocacy of scientific conservation for the planned use
and renewal of the nation’s forest reserves: “the art
of producing from the forest whatever it can yield for
the service of man.” He coined the term conservation
as applied to natural resources. (Www.answers.com
/topic/gifford-pinchot).

provide an evauation of the current and future
threats to the Bay and ensure that environmental
remediation and protection efforts are coordinated
in afocused and cost-effective manner.

LL 71 also required that an advisory committee be
formed to assist NYCDEP in fulfilling its
responsibilities. The JamaicaBay Watershed
Protection Plan Advisory Committee (IBWPPAC)
is composed of seven members:. four selected by
the Mayor and three selected by the Speaker of the
Council. While each member was selected based
on their affiliation with a specific organization, the
group was aso responsble, in part, for
representing the broader public interest in the
process. Member representation includes the NPS,
Natural Resources Defense Council (NRDC),
Jamaica Bay Eco Watchers, Marine Sciences
Research Center at Stony Brook University, Port
Authority of New Y ork and New Jersey
(PANY/NJ), U.S. Army Corps of Engineers
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(USACE), and acommunity/ environmental
activist.

LL 71 was amended (Introduction No. 376) on
August 16, 2006 to extend the development of the
JBWPP by one year. Under that amendment, this
Draft Jamaica Bay Watershed Protection Plan is
required to be submitted on March 1, 2007. The
Final Jamaica Bay Watershed Protection Plan is
scheduled to be completed and submitted to the
City Council on October 1, 2007.

O

O

1.4 ORGANIZATION OF THISPLAN

he Jamaica Bay Watershed Protection Plan is

organized into two volumes as described
below. Each of these volumesis designed to be
stand-alone, yet work together to provide complete
information about the Bay’ s existing conditions
and future management strategies throughout its
watershed.

Volume 1. Jamaica Bay Watershed Regional
Profile

This volume presents a description of the context
within which this Jamaica Bay Watershed
Protection Plan has been developed, that is, the
history of Jamaica Bay, the key issues currently
affecting the Bay, and current management efforts.
It contains:

the current set of geographical, geophysical,
water quality, and ecological data for the
Bay and its watershed;

information on the human uses of the
watershed, including land use, zoning, and
recreation and access; and

adescription of the stakeholder institutions,
their distinctive jurisdictions and mandates,
current planning efforts, and public outreach
programs.

http://www.emagazine.com/images/upl oad/1120591803CU

Tidal Wetlands

“Intertidal marsh and coastal fresh marsh tidal wetlands
are the most biologically productive of all tidal wetlands
areas. Furthermore, since they receive twice-daily tidal
flushing, the products of vegetative photosynthetic
activity and decomposition in these zones are readily
transported to adjacent waters for use in the estuarine
food chain. Their intertidal location also makes them
among the most effective wetland zones for flood and
hurricane and storm protection. Both their intertidal
location and their highly productive nature makes them
among the most effective wetland zones for cleansing
ecosystems and for absorbing silt and organic material.
Because of these high values and their sensitive |ocation
at the land and water interface, intertidal and coastal fresh
marshes must be the most stringently protected and
preserved tidal wetlands zones. Even small portions of
these zones are critically important resources.
Consequently, only very limited types of land use and
development are compatible with the values of these
areas.” (6 NYCRR 661.2(D)).
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Volume 2. Jamaica Bay Watershed Protection
Plan:

This volume provides the vision, objectives, and
potential management and implementation
strategies for the Jamaica Bay Water shed
Protection Plan. There are three primary sub-
sections:

an introduction to watershed planning
concepts;

the framework for the plan including the
vision, issues identification, objectives, and
management strategies; and

Objectives, Potential Management
Strategies, and eva uation methods to
address five categories:

o Category 1. Water Qudity
Improvements

0 Category 2: Restoration Ecology

o Category 3: Public Use and
Enjoyment

o Category 4: Sound Land Use and
Development

o Category 5: Public Education and
Outreach

o Category 6: Coordination and
Implementation

Volumel, Jamaica Bay Watershed Regional
Profile, has several purposes. It isintended to be a
comprehensive reference document for Jamaica
Bay. And it also provides the information needed
to identify issues of concern that face the Bay,
setting the stage for devel oping management
strategies to address these issues.

Volume | provides an extensive body of existing
research, studies, and data, compiled and analyzed
in order to clearly understand the issues facing the
Bay, current efforts to address these issues and
existing gaps in protection measures that continue
to adversely impact the water quality and
ecological integrity of the Jamaica Bay watershed.
This Regional Profile provides information about
the diverse landscape of the Bay and its watershed,

water quaity of the Bay and the current status of
the ecological system asawhole. It isintended to
be a comprehensive but not exhaustive
compilation and reference guide for existing data
and information about the watershed both past and
present. Key planning issues identified set the
stage for actions that will need to be implemented
to preserve and restore the valuable asset that is
Jamaica Bay.

Although this task was not required by LL71,

NY CDEP felt that it was a necessary first step
given the complexities of the issues facing
Jamaica Bay and the overwhelming body of
research and publications about the Bay that
needed to be consolidated. For this reason,
Volume 1 isintended to provide useful and
relevant information for decision-making while
also serving as a centralized repository of existing
information about the Bay.

Volume 2, the Watershed Protection Plan, is
intended to serve as a blueprint for the future
management of the Bay and its watershed to
achieve a shared vision for Jamaica Bay.
Therefore, Volume 2 starts with the vision for the
Bay and issues that need to be overcome to
achieve the vison. For each of the issues,
objectives for the Bay were set and, for each
objective, potential management strategies, or
actions, are identified to address the objective.
This Draft Jamaica Bay Watershed Protection
Plan aso documents the steps that will need to be
undertaken to evaluate each management strategy
before a recommendation can be made as to its
feasibility and effectiveness (see sections entitled
“Strategy Assessment Approach” under each
Management Strategy). Where possible in these
sections, potentia future implementation strategies
were aso identified. While implementation
approaches will be discussed in the Final Jamaica
Bay Water shed Protection Plan for each of the
recommended strategies, the further development
of implementation steps for many of the
recommended strategies will be an ongoing
process after the Final Jamaica Bay Watershed
Protection Plan is completed in October 2007.
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Chapter 2 - Jamaica Bay and ItsWatershed: Landscape and Setting

21JAMAICA BAY

T he Jamaica Bay watershed is situated at the
southwestern tip of Long Isand and is located
primarily within the Boroughs of Brooklyn and
Queens, New York City. A relatively small
portion of the Bay is located in the Town of
Hempstead, Nassau County, New York. The
watershed is approximately 91,000 acres (142
sguare miles) in size. The Jamaica Bay estuary
connects with Lower New Y ork Bay to the west
through Rockaway Inlet. The estuary encompasses
about 25,000 acres (39 square miles), measuring
approximately 10 miles at its widest point east to

west and approximately 4 miles at its widest point
north to south. Figure 1.1.1 shows the Jamaica
Bay watershed.

Jamaica Bay has evolved from alandscape of
grasslands, woodlands, freshwater streams and salt
marsh wetlands teeming with birds and a diverse
array of animal life to one of the most densely
urbanized areas in the United States. While the
ecological function of Jamaica Bay has been
altered, it still serves as an invaluable natural
resource for the region.

FIGURE2.1.1 Jamaica Bay, 1889; Source: US Coast and Geodetic Survey, NYC
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22HISTORICAL SETTING

he changes which have occurred to the

landscape of the Jamaica Bay watershed date
back to the cultura history of Euro-American
settlement in the New York City region. The
trends and settlement patterns of these peoples
influenced what Jamaica Bay istoday. Much of
the description of the history that follows was
summarized from Black (1981) and other sources
ascited herein.

TheEarly Yearsand the
Settlement of Brooklyn

The area now known as Brooklyn, situated at the
southwestern tip of Long Idland, was originally
inhabited by a group of Native Americans who
called themselves the Lenape, which means “the
People.” They included the Nayack and the
Canarsee, who planted corn and tobacco and
fished in the rivers.

The Dutch, who settled in Manhattan in the early
1600s, began to buy land across the river in 1636.
Asaresult of diseases, such as smallpox

(new to America), war,
land deals that were not
always honorable, and
other factors, by the
1680s the native people
had lost al claimsto the |
rolling, heavily forested

landscape.

The Dutch founded five
villages. Bushwick,
Brooklyn, Flatbush,
Flatlands, and New
Utrecht. Gravesend, a sixth village, was founded
in 1643 by Lady Deborah Moody, an
Englishwoman who was fleeing religious
persecution in England and the M assachusetts Bay
Colony. The British captured the Dutch territory in
1674, and gathered the six villages into Kings
County, part of the crown colony of New Y ork.

Canarsie Beach, Brooklyn; Source: New Y ork Public Library

A census taken in 1698 counted 2,017 peoplein
Kings County. About half of these early settlers
were Dutch. The others came from Germany,
England, France, and Scandinavia, and included a
large number of black daves brought from Africa
Savery was prevaent in these rich farmlands
during the 18th century. By 1771, just before the
Revolutionary War, slaves represented nearly one
third of the population of Kings County. Slavery
would not becomeillegal in New York State until
1827.

During the Revolution, British troops nearly
destroyed George Washington’s inexperienced
Army at the battle of Brooklyn in 1776. The
fighting ranged from Gravesend to Gowanus, and
the Colonial Army narrowly escaped annihilation
by dipping across the East River to Manhattan
during afoggy night. The British then occupied
Manhattan and Brooklyn for the duration of the
war.

The village of Brooklyn, directly across the East
River from Manhattan, was the funnel through
which the food grown on Long Iland’srich
farmlands passed to New Y ork City.
AsNew York City
flourished, so did
Brooklyn, its nearest
neighbor. Rowboats,
sailboats, and horse-
powered ferries plied
the waters of the East
River, and speculators
and merchants began to

buy land aong the
waterfront. The U.S.
Navy opened a shipyard
on Wallabout Bay in 1801, and Robert Fulton
began a steam-ferry service across the East River
in 1814, alowing wealthy businessmen to livein
Brooklyn Heights and commute across the river.

In 1860, 40% of Brooklyn's wage earners worked
in Manhattan, and ferries carried more than 32
million passengers a year. However, they could

not keep up with the demand for transport. To ease
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some of the congestion and link the two great
cities, plans to build a bridge were proposed. The
New Y ork Bridge Company was founded in 1865
and constructed the Brooklyn Bridge, which
opened in 1883. The bridge brought a new wave of
people into Brooklyn, particularly immigrants
seeking relief from the high rents and small
apartments of New York City.

The city of Brooklyn expanded to accommodate
the new population, eventually swallowing up al
of Kings County, itself being annexed by New
York City in 1898. The construction of bridges to
Long Idand contributed to an acceleration in the
development and growth of Brooklyn and Queens
and of the upland portions of the Jamaica Bay
watershed. A review of historical maps shows that
until the turn of the 20th century, the area of
Brooklyn adjacent to the Jamaica Bay estuary was
largely undeveloped. The shoreline, as depicted in
the maps, was marshland, with the exception of
limited development at Canarsie (because of local
high ground extending into the marsh area). As
trangportation
networks were
devel oped
following the turn
of the 20th
century, urban
infrastructure
expanded around
the perimeter of
the estuary.

The early years of

East River in 1908, and the Manhattan Bridge
opened in 1909. Each expansion opened new areas
for settlement and development. The rura
character of Brooklyn was quickly vanishing.

The Settlement of Queens

The expansion of rapid transit brought sudden
transformation to the Borough of Queens as well.
When the Pennsylvania Railroad purchased the
Long Idand Rail Road in 1900, then electrified it
through Queensin 1905- 1908, and opened the
Penn Tunnels under the East River in 1910, it
brought virtually the whole of Queens within the
suburban commuting zone of Manhattan. A record
number of new communities were founded at this
time. Forest Hills (1906) South Ozone Park (1907)
Howard Beach (1911) and Kew Gardens (1912)
were some of the towns that were huilt.

The most momentous event in the history of
Queens occurred in 1909 when the long planned
Queensboro Bridge was finally opened. This
opened adirect link to the county and ended the
dependence on ferries.
A whole new road
system grew up to
accommodate the
traffic, and Queens
Boulevard, a 200 feet
wide roadway, was
laid out asthe main
arterial highway of the
new borough.

From 1915 onward,

25\/2&? acs;tentury much of northern and
expansion in the B southwestern Queens
( B, T — came within reach of
population and the New York City
urbanization of Trolley on Rockaway Parkway; Source: New York Public Library subway system. In
Brooklyn. Innovations June 1915 the

in transportation, funded by tax dollars from New
York City, brought new bridges, trolley lines,
elevated railroads, and subway lines that extended
farther and farther into the heart of the borough.
Trolleys began to traverse the streets of Brooklyn
in 1890, the Williamsburg Bridge was compl eted
in 1903, the first subway line was cut under the

Interborough service opened to Long Idand City
and later to Queensboro Plaza (1916) and Astoria
(1917). Another branch extended along Queens
Boulevard and the newly laid out Roosevelt
Avenue, reaching Coronain 1917 and Flushing in
1928. In southern Queens, the Brooklyn Rapid
Transit Company built an elevated line along
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oceanfront hotel in
Rockaway, purchased
most of the oceanfront
property onthe old
homestead from
descendants of Richard
Cornéll. The Marine
Hotel was erected on the
site of the origina
Corndl home.

Transportation to and
from Rockaway
originally consisted of
horse-drawn carriages
and horses. A ferry took

Queens, 1840; Source: New Y ork Public Library

Liberty Avenue through Ozone Park and
Woodhaven to Richmond Hill in 1915 and dong
Jamaica Avenue from the Brooklyn border
through Woodhaven and Richmond Hill to
Jamaica during 1917-1918. As al developers and
realtors knew, these massive improvementsin
trangportation, especially the opening of Queensto
five-cent fare service, promised rapid growth.
Farms and open areas began to vanish and endless
rows of new streets and one family houses began
to spread out all over Queens.

During the 1920s, the population of Queens more
than doubled from 469,042 to 1,079,129, a growth
rate of 130 percent. Although the Great
Depression of the 1930s ended this boom, growth
of another kind was underway, with the
construction of more bridges (the Triborough
Bridge in 1936 and the Bronx-Whitestone in
1939,) roadways (the Interboro Parkway in 1935
and the Grand Central Parkway in 1936) and
airports (LaGuardia Airport in 1939 and Idlewild
in 1948, renamed JFK Airport in 1963.

Although a part of Queens, Rockaway was settled
separately and earlier than other areas around
Jamaica Bay. In 1833 the Rockaway Association,

passengers from
downtown Manhattan to
Brooklyn, and by the mid-1880s, the steam
railroad succeeded the stagecoach, terminating at
the present Far Rockaway station of the Long
Idand Railroad. Benjamin Matt deeded to the
railroad company a sevenacre tract of land to be
utilized as arailroad depot. The coming of the
railroad to Far Rockaway increased land values
and resulted in a boom to the businessesin the
area. By 1888, the Village of Far Rockaway was
large enough to apply for incorporation.

On July 1, 1897 the Village of Rockaway Park
was incorporated into the City of Greater New

E. Theodore Bruning’ s Cash Grocery, Rockaway Parkway, 1908;
Source: www.geocities.com/buddychai2/Brooklyn/canarsie.html
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York. Streets were graded and sections of
Rockaway Park, Belle Harbor and Neponsit began
to be devel oped.

The completion of the Cross Bay Bridge in 1925,
the further development of the beach and
boardwalk in 1930, the completion of the Marine
Parkway Bridge in 1937 and the improvements to
the railroad servicesin 1941 were al factors that
made Rockaway more accessible to the working
class people of New York.

Development in the Jamaica Bay Estuary

In pre-European settlement times, the Lenape and
their ancestors used the Jamaica Bay estuary
primarily as a shellfishery, as evidenced by the
shellfish middens that can still be found in
excavations around the Bay. The dry land at
Canarsie was the site of one of their settlements,
providing direct access to the Bay. It is probable
that they aso hunted and fished in the shallow
marshlands that extended around the perimeter of
the estuary.

It was not until the early 19th century that the first
European settlers began to develop the Jamaica
Bay estuary. In the 1830s, John Norton made a
large land purchase in the area of what is now

Historic Barren Island; Source: New Y ork Public Library

known as Norton Basin (Rhoads et al., 2001). In
1833, Norton built alarge hotel known as the
Marine Pavilion on marshes that had been filled
using Bay sediments dredged to make access
channelsin the shallow waters. What seems like
an interesting historical note actually is typical of

the manner in which the natural marshland and
Bay ecology has been managed over the last two
centuries. The history of Jamaica Bay is replete
with similar examples, some of which follow.

Historic Barren Island was home to fertilizer
plants in the 1850s and continuing into the 1930s.
Black (1981) reported that commercia statisticsin

Mill Basin, Brooklyn; Source: New Y ork Public Library

a 1906 report to Congress indicated that the idand
and Mill Creek were the only productive areas
immediately around the Bay. Barren Iland was
expanded and extended with fill until it became
what is now known as Floyd Bennett Field.
Similarly, fill was used to expand Bergen and Mill
Idands until they were joined together and to the
mainland.

In the early 1900s, Mill 1dand was the home of a
dredging contractor and dry dock operator. The
present Mill Basin and East Mill Basin are the
channelized remnant of the natural waterway that
once surrounded the idand. Bedford Creek was
bulkheaded in the first quarter of the 20th century,
eventually becoming today’ s Paerdegat Basin.
Likewise, the natural form of the Canarsie
shoreline underwent considerable filling in the
first half of the 20th century until Sand Bay and
other formations disappeared. Shell Bank Basin
was created from a considerably smaller creek
tributary to the larger Bay.

Although there was occasional discussion of
dredging channels to allow navigation by larger
vessels, Jamaica Bay has never had significant use
for passenger or commodity shipping. Asa
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practica matter, the Bay was too shalow for the
types of vessels needed to accommodate a
commercia port, and the magnitude of dredging to
prepare it for such use, while proposed at various
times, never has taken place. A 1917 report by the
City’ s Bureau of Public Improvements (CNY,
1917) noted the establishment of several industries
on Mill Basin. Dredging of an 18 feet deep and
500 feet wide channdl from the entrance of the
Bay to Mill Basin had been performed in the
summer of 1912. This channel, proposed by the
Jamaica Bay Improvements Commission, was to
extend around the Bay. The Bureau of Public
Improvements predicted that Jamaica Bay would
“...in time become the port of entry for a
considerable amount of domestic commerce.”
Basins would be constructed back from the main
channel in the Bay and bulkheads constructed to
docking facilities. While some of the dredging
moved forward, the larger vision died for practical
reasons, including the growth of commercial
harbor facilities elsewhere in New Y ork Harbor.

According to Black (1981), the idlands of the Bay
(except for the larger Barren, Bergen, and Mill
Isdands and Ruffle Bar) consisted “...almost
entirely of meadows and marsh with no
uplands...” What is now Broad Channel Idand is
comprised of what were formerly Big Egg Marsh,
Goose Pond Marsh, Rulers Bar Hassock and
Goose Creek Marsh. Fill was used to connect and
eliminate these natural marsh formations, which
have been developed to the community that exists
today. The residents of Broad Channel Idand
continue to debate further development on the
isand in an attempt to conserve what little remains
of the natural environmental heritage.

Jamaica Bay was not conducive to acommercia
fin fishing industry, but it has long supported a
recreationa fishery. In the 17th and 18th century,
subsistence fishing occurred in small settlements
around the Bay. By contrast, from the mid-1800s
to the early 1900s, the Bay sustained a strong
commercial shellfishing and sportfishing industry.
Issues of water quality resulted in the closing of
the shellfish beds in 1923. In 1917 (CNY, 1917), it
was estimated that 750,000 to 1,000,000 bushels

of seed oysters were planted and harvested
annually, as were 300,000 bushels of hard clam
seeds. Soft “steamer” clams grew naturaly in the
Bay, and clamming was estimated to yield about
270,000 bushels ayear. Not surprisingly, the
entrance to the Bay has undergone significant
natural change in recent history. In 1835
Rockaway Point was |located near the east
boundary of Jacob Riis Park. Material from a
shoa south of Rockaway Point was used to extend
the point four miles to the west in the following
century (CNY, 1917). The federal Board of
Engineers for Rivers and Harbors in a 1964 report
(Board of Engineers, 1964) studied options (never
built) to reduce shore erosion in Jamaica Bay and
along the Atlantic shore of the Rockaways. It
proposed a series of levees along the Bay shore of
Jacob Riis Park (as well as aong the Atlantic
shore of the Rockaways), a 4,530 foot stone
hurricane barrier with a navigation inlet across the
entrance to Jamaica Bay from just west of Jacob
Riis Park across to what was still described as
Barren Idand (which is still noted as the home of
the U.S. Nationa Air Station), and shorter levees
a specific locations in Mill Basin.

Inits 1917 report (CNY, 1917), the Bureau of
Public Improvements aready noted that Jamaica
Bay was“...without any inflowing fresh water
feeders of consequence.” The Bay is described as
shallow, averaging 4.7 ft in depth at low tide, with
channels reaching extreme depths of 66 ft in Big
Channel east of Barren Idand, 32 ft in Beach
Channel south of Ruffle Bar, and 47 ft deep north
of Rockaway Point. Continued dredging has
modified these metrics, not necessarily to the
benefit of the estuarine ecosystem. The channels
and the Bay would continue to change over the
next 90 years, the result of continued devel opment
in the watershed and alack of knowledge of
ecological principles with respect to resource
planning of the Bay, and the impacts that these
dterations would have on aguatic communities,
water circulation, and dissdved oxygen and other
congtituents of the water column.

In 1938 (CNY, 1938), Robert Moses, the City’s
Commissioner of the Department of Parks, sent a
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letter to Mayor Fiorello LaGuardiathat set a new
vision for Jamaica Bay. He decried the 1922 plan
that proposed to turn the Bay into a major
industria port “...greater than the combined ports
of Liverpool, Rotterdam and Hamburg.” Instead,
he promoted aresidential and recreational program
for the Bay, suggesting that there was other space
available for industrial expansion, such as Staten
Idand. Moses proposed to:

completely rezone the Bay and its

surrounding area

transfer “all islands to the Park Department

for recreational use, including protection of

scenery and waters’

“encouragement of swimming, fishing,

boating and preservation of wild life’

“public use of the meadowlands adjoining

Cross Bay Boulevard, including Big Egg

Marsh”

“purification of the polluted waters of the

bay...”

Thiswas a new vision for the Bay which Moses
said a thetimewas “...the only large areain New
York City whose character is undetermined, the
only one which a tremendous public improvement
can be insured with comparatively small expense
by prompt official action.” However, little was
done to implement the controls that Moses
suggested; the rate of development in and around
the Bay continued, largely unabated until modern
times.

It isimportant to understand the modifications that
have occurred to the Bay in the last 150 years.
Idands have been removed by dredging or
extended to the nearby mainland by fill; shorelines
have been dtered by dredge and fill activities;
bulkheads have been installed to stabilize and
protect shorelines; channels and borrow areas have
been dredged, atering bottom contours and
affecting flows; and natural tributaries have
essentialy disappeared — their remains deposits of
silts and particulates from urban runoff. These
activities have conspired to affect historic flow
patterns in the Bay, eradicated natural habitat,
impacted water quality, and modified therich
ecosystem that still was present in the Civil War

JONES BEACH STRETE PARE

i

Raobert Moses Plan
(Jones Beach)

“The plan to preserve theislands in Jamaica Bay in their
natural state hasits parallel in the Great South Bay in
Nassau and Suffolk Counties where the most important
islands have been dedicated to the state for park purposes.
This map shows the islands (in white) between Jones
Beach State Park and the mainland which will forever be
preserved in their present state.” (CNY Department of
Parks, 1938).

Rabert Mases Plan

(Boating)

“The present channel system, inadequate for deep draft
tug boats and commercial vessels, is of sufficient depth
and entirely satisfactory for the average small pleasure
boat, with the exception of arelatively short section in the
northeastern part of the bay. By dredging the channel
shown on the map 10 feet deep and 200 feet wide, at a
cost of $200,000 [add year of this value], acomplete
circulatory channel system for motor launches will be
provided. The cost of dredging alone under the industrial
and commercia plan now on the city map is estimated at
approximately $20,000,000.” (CNY Department of Parks,
1938).
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FIGURE 2.2.2 Jamaica Bay, 2002; Source: NOAA
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era of the 19th century. A comparison of
conditions in the Bay in 1899 and today is
presented in Figures 2.2.1 and 2.2.2.

The tributaries to the Bay, in particular, have
undergone extensive physical changes over the
years. Fresh water that feeds the tributariesis
amost solely from combined sewer overflows
(CSOs), storm sewers, and wastewater pollution
control plans (WPCPs). They have been dredged
and bulkheaded, and widened or narrowed; most
bear little resemblance to the origina water
courses that passed through the original channels.
For example, in the 1930s, Paerdegat Basin was
dredged with amain channel depth of 16 feet

2.3 GEOGRAPHICAL SETTING

The Water shed

I n anatura or non-urban setting, the watershed
of abody of water would be delineated by the
topography of the area. Any overland flow or
stormwater runoff (i.e., rainfall or snow melt)
within the watershed would flow down hill
collecting in drainage ways, ditches, streams,
creeks, and rivers until reaching

below mean low water for its entire length and
connected to the dredged shipping channelsin
Jamaica Bay; however, the navigable channel has
not been maintained since its original dredging.
Hendrix Creek has been greatly affected by
channelization and filling; the width of the creek
has been made a uniform 60 to 80 feet; and its
depth (at low tide) reduced 2 to 5 feet. Spring and
Ralph Creeks (which istributary to Spring Creek)
have retained some semblance of their original
channel configuration; however, the system asa
whole has been dtered to the point where
freshwater input is wholly derived from CSOs,
storm sewers, and WPCPs.

and discharge of sanitary and stormwater sewers.
Elevations within the watershed range from sea
level to amaximum of approximately 250 feet, to
the west of Queens and Nassau County border
near the Cross Island Parkway.

Eight tributaries empty into Jamaica Bay —
Sheepshead Bay, Paerdegat Basin, Fresh Creek,
Hendrix Creek, Spring Creek, Shellbank Basin,
Bergen Basin, and Thurston Basin. Tributaries are
considered the dead ended canals located around

the main receiving waterbody.
Based strictly on the
topography of the area, the
Jamaica Bay watershed
encompasses portions of the
Boroughs of Brooklyn and
Queensin New York City, and
portions of the Towns of
Hempstead and North
Hempstead in Nassau County.
Together, the land area of the
watershed, based on topography
aone, of the Bay is
approximately 91,000 acres
Figure 2.3.1 shows the
topographic watershed
boundary for Jamaica Bay
without regard to the collection

l.r"_\

FIGURE2.3.1 Jamaica Bay Sewershed and Watershed; Source: NY CDEP
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FIGURE2.3.2 Gateway National Recreation Area; Source:

the City. The term “basin” usually refersto the
watershed, but in Jamaica Bay refersto the
receiving water. All the Jamaica Bay tributaries
have been highly altered over the years through
channalization and tend to have little or no
freshwater flow. They al receive CSOsfrom the
Jamaica Bay watershed and several receive treated
effluent from four NY C WPCPsand auxiliary
plant (i.e., Spring Creek, Bergen Basin, and
Hendrix Creek).

The land areathat is actualy tributary to Jamaica
Bay is the area served by combined and separated
sewer systems, or the sewershed, that collect and

convey sanitary wastewater, as well as stormwater.

The collected flow is then discharged to Jamaica
Bay. Therefore, portions of the area within the
topographic boundary that otherwise would define

US National Park Service, 1994

the watershed, the western-most portion of the
watershed in Brooklyn and the mgjority of the
eastern-most portion in Nassau County, are not in
the sewershed of the Bay. Runoff from those areas
is diverted from Jamaica Bay by sewers that
collect and convey both sanitary wastewater and
runoff to other water bodies. In this area of
Brooklyn, runoff is taken by the sewers and
eventualy discharged to the Lower Bay of New

Y ork. For flowsin Nassau County, collected
runoff is directed either to the Brosewere Bay and
the Atlantic Ocean to the south or from the north
side of the terminal moraine that characterizes
Long Island (see Chapter 2.5), to Long Idand
Sound to the north. However, runoff from an area
in the extreme southwest corner of Nassau County,
including the Village of Cedarhurst and treated
effluent from the Cedarhurst WPCP, does flow
into Jamaica Bay.
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The City portion of the
watershed's land areais
approximately 46,000 acres.
Land uses in the Jamaica Bay
watershed include residential,
commercia and industria
lands, landfills, aswell as
vacant, undevel oped lands,
marshes, wetlands, parks, and
the John F. Kennedy
International Airport. (JFK
Airport) The airport, located
on the eastern edge of the Bay,
occupies over 4,300 acres on m
the eastern edge of the Bay
(see Chapter 6, Land Use and
Devel opment, for more detall
on land uses).

The Bay includes areas of open
water, tidal flatlands, salt

marshes, and a number of
idands. Thelargest idand in
the Bay is Broad Channel 1dand. Broad Channel
Idand is connected to the mainland and Rockaway
by Cross Bay Boulevard. Other transportation
connections across the Bay are the Marine
Parkway Bridge extending from the Floyd Bennett
Field areato the west end of the Rockaway
peninsulaand the “S’” and “A” subway lines of the
Metropolitan Transportation Authority (MTA)
which crosses the Bay at Broad Channdl I1dand.

The Bay has been designated by the New Y ork
State Department of Environmental Conservation
(NY SDEC) as a Critical Environmental Area
(CEA), the only onein New York City, and by the
NY SDOSas asignificant Coastal Fish and
Wildlife Habitat as part of its Coastal Zone
Management Program. A portion of Jamaica Bay
isincluded in the National Park Service Gateway
National Recreation Area (NPS GNRA). The
GNRA aso includes part of Sandy Hook across
the Lower New Y ork Harbor on the New Jersey
shore.

FIGURE 2.3.3 Sewershed Community Districts; Source: NY CDEP

TheBay

Jamaica Bay isthe largest estuarine waterbody in
the New Y ork City metropolitan area covering an
area of over 16,000 acres (approximately 13,000
acres of open water and 3,000 of idands and
marshes). It is bounded on the west and northwest
by Brooklyn, on the north and northeast by
Queens. The northeastern and southeastern corners
of the Bay are bordered by Nassau County. The
northern shore of the Rockaway Peninsula, a part
of Queens, forms the southern boundary. The Bay
is connected to the Atlantic Ocean through the
Rockaway Inlet and has atidal range of
approximately 5 to 6 feet. It measures
approximately 10 miles at its widest point east to
west and approximately 4 miles at its widest point
north to south. The mean depth of the Bay is
approximately 13 feet with maximum depths
reaching 30 to 50 feet in navigation channels and
borrow pit areas.

Dredging and filling of the Bay over the past
century has significantly altered not only the
bottom of the Bay but also its shoreline, and the
number and shape of the Bay’ sidands and marsh
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lands. The ateration has resulted in the loss of
many of the Bay’stidal marshes, portions of the
Bay becoming channelized, the disappearance
or bulkheading of many of the Bay’s tributaries,
and the loss of many idands due to dredging and

24CLIMATOLOGICAL SETTING

he New Y ork City/Jamaica Bay region

experiences a humid continental climate
moderated by proximity to the Atlantic Ocean
(NYSCO, 2006). Three air masses provide the
dominant climatic conditions for the area.
Primarily in the winter months, masses of dry,
cold arctic air arrive from the northern interior of
the United States and Canada. In the summer,
prevailing winds from the south and southwest
convey warm, humid air from the Gulf. The third
great air mass flows inland from the North
Atlantic Ocean, producing cool, cloudy, and damp
weather conditions, moderating temperatures
during the warmer months. Most storm and frontal
systems moving eastward across the continent pass
through or proximate to the New Y ork City
metropolitan area, while storm systems moving
northward along the Atlantic coast also have a
strong influence on New Y ork City’ s regiona
weather.

An understanding of climate characteristics of the
watershed, particularly rainfall and climate change
effects, isimportant for development of the
Volume 2, Jamaica Bay Watershed Protection
Plan. The intensity of storm events influences the
volume of stormwater and CSO events. Climate
change affects plant growth seasons and has led to
changes sea level rise and loss of wetlands. These
climatological processes asthey relate to Jamaica
Bay are explained further below.

Temperature

The average annual regional temperature is about
50°F (NCDC, 2006). In the last decade, New Y ork
City has experienced its five highest mean annud

channelization work over the years. However,
other islands have been created by dredging and
filling operations.
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FIGURE2.4.1 Mean Annual Temperatures for the
New York Metro Region (at New York Central Park);
Source: National Climatic Data Center (NCDC), 2006
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FIGURE2.4.2 Mean Monthly Temperatures for the
New York Metro Region (at New York Central Park);
Source: National Climatic Data Center (NCDC), 2006

temperatures to occur in the last century, a
surprising and potentially concerning statistic
(NCDC, 2006, Figure 2.4.1). Due to local
warming from the urban heat island effect, these
temperatures are likely to be elevated compared to
less developed areas in the region. Large cities
tend to have somewhat unique climate
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characteritics, due to the prevalence of dark
surfaces (generally pavement and rooftops) that
absorb more heat from the sun, and less vegetation
to provide shade and temperature regulation. Heat
from urban areas affects plant growth seasons and
plant survival while wind patterns are influenced
by surface structures such as tal buildings
(Sukopp, 1998).

Precipitation

Moisture for precipitation originates primarily in
the Gulf of Mexico and Atlantic Ocean through
atmospheric circulation patterns. There are no
distinct dry or wet seasons in the New Y ork City
region (Figure 2.4.3). In the Jamaica Bay area,
minimum precipitation occurs in the winter
season, with an average monthly accumulation of

i)

FIGURE 2.4.3 Average Monthly Precipitation for the
New York Metro Region (at New York Central Park);
Source: National Climatic Data Center (NCDC), 2006
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FIGURE2.4.4 Annual Precipitation for the New
York Metro Region (at New York Central Park);
Source: National Climatic Data Center (NCDC),
2006

about 3.5 inches on Long Idand to average
summer highs of 4 inches along the New Y ork
coastal zone. Monthly winter snow accumulations
of between 3 to 10 inches occur in New Y ork City
and Long Idand. Occasionally, the amounts may
exceed 20 inches as aresult of recurring
(northeasterly) coastal storms. Annual
precipitation for the New Y ork Metro area (as
measured in Central Park) is depicted in Figure
2.4.4. Average annua precipitation for the
Jamaica Bay region is 45 inches, while the average
snowfall is 29 inches (NCDC, 2006).

Long term rainfall statistics were evaluated for the
establishment and selection of an “average year”
asthe design rainfall condition for all activities
related to New York City’s CSO and related
programs; this design rainfall condition is
consistent with the U.S. Environmental Protection
Agency’s (USEPA’s) CSO Control Policy. Storm
intensity and frequency were evaluated in the
years 1970 — 2002 using data collected at John F.
JFK Airport; thisinformation provides a
perspective on the average stormin New Y ork
City (see Table 2.4.1, following). Based on these
data, 1988 was selected as representative of the
average year.

TABLE2.4.1 Long Term Statistics, JFK Airport
Rainfall Record (1970-2002)

Average
Long Term Year
Rainfall Parameter M edian (1988)
Tota volume, inches 394 40.7
Intensity, inches/hr 0.057 0.068
Number of storms 112 100
Storm duration, hours 6.08 6.12

Rainfdl in the region is usualy sufficient during
the growing season for most needs. Severe
droughts are rare, but periods of low precipitation
can stress available water supplies and result in
moisture deficiency for upland vegetation. Tida
marshes in Jamaica Bay are not impacted by
drought to the extent of freshwater wetlands and
uplands, although atemporary declinein
freshwater input to the Bay does result in locally
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increased salinity levels, which may affect some
aquatic species.

The metropolitan New Y ork City areaiis subject to
severe flooding of highways, streets, and low-
lying ground. The replacement of the natural soil
cover with cement, asphalt, and other impervious
materials encourages flooding from moderately
heavy rains that historically would infiltrate into
the ground or run off into natural stream channels.
The shorelines of Jamaica Bay are subject to tidal
flooding during storm surges from winds
generated by hurricanes and large coastal storms.
These storm surges may drive tidal waters well
inland, causing extensive property damage and
shoreline erosion.

Climate Change and Sea Level Rise (SLR)

Asthe earth and its oceans warm, ice sheets at the
poles melt and sea water thermaly expands, both
contributing to sealevel rise (SLR) (Wigley and
Raper, 1987). Asthe sealevelsrise, Eastern
coastal states are susceptible to the loss of coastal
lands due to erosion and inundation. In particular,
sea leve rise poses adirect threat to the health of
tidal wetland systems that provide essential habitat
to migratory and resident fish and birds.

There are no long term tide gauges in Jamaica
Bay. SLR information is derived from atide gauge
in Battery Park, Manhattan, which has been
recording data since 1856 and has one of the
longest known records in the United States.
Information from this gauge indicates a SLR of
2.7 mm/yr in the Jamaica Bay watershed (Hartig et
al., 2000). If wetland surface level accretion is not
sustained with the pace of SLR, there is concern
that the remaining idand salt marsh wetlandsin
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Geology

he metamorphic bedrock formations that
underlie Long Idand are more than 400
million years old, while the overlying sands and

Jamaica Bay will vanish in afew generations’ time
(USACE, 2005).

In 2000, the International Panel on Climate
Change (IPCC) suggested that SLR is expected to
double in the next 50-100 years even if a
significant reduction in current climate warming
greenhouse gases emission trends occurs (IPCC,
2002). Furthermore, the dataimplies that if
nothing is done to our current rate of greenhouse
gas production, the rate of SLR could triplein the
next 50-100 years (IPCC, 2002). This means that
by 2020 the mean SLR could be between 2.7-7.3
mm/yr, and by 2050 the sealevel could be
expected to rise between 2.7-13.7 mm/yr (Hartig
et al., 2000). Using these rates of sealeve rise, by
2050 the mean sealevel in Jamaica Bay could
increase by 12 centimeters (0.4 feet) to 47
centimeters (1.5 feet) in elevation.

A direct result of SLR will include the extensive,
accelerated loss of uplands and shoreline wetlands
from wave driven erosion and tidal inundation.
While some upland areas may not become directly
inundated, salt spray, storm surges, and saltwater
intrusion are likely to affect plant and animal
species that do not normally have contact with
higher salinity waters. Wetlands utilize natural
landward migration as a means of adapting to
dower rates of SLR. In Jamaica Bay, the process
of landward migration is frequently arrested by
hardened shorelines, leaving these wetlands areas
vulnerable to becoming overwhelmed by
increasing rates of SLR. The degree to which sea
level rise contributes to the accelerating loss of salt
marsh idands in Jamaica Bay is as yet
unquantified, but is identified asamagjor driver in
their disappearance (NPS, 2004).

clays were deposited about 70 million years ago
(Mills, 1974). The bedrock, or basement
formation, that lies beneath Long Idland dopesto
the south and east at depths ranging from 2,000
feet below the surface along the southern edge of
Long Idand to being near the surface, particularly
in the northwestern portions of Queens and
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Brooklyn (Mills, 1974). N cr|ny
However, dueto the
generd depth of the
bedrock, there are few, if
any, outcrops anywherein
the watershed area. Figure
2.5.1 shows the geology
underlying Long Idland.

Londg Island Sound

The surface f eatures of
Long Idand that form the
general topography seen by
the casua observer are the
result of glacial advances
and retreats. Moraines are

Loy lsland g

elongated ridges that are
formed at the edge of a

FIGURE2.5.1 Coastal Plain Geology Underlying the Glacial Deposits of
Western Long Island; Source: US Department of Agriculture, 2005a

glacier. Moraine formations
consist of rocks, sand, and
gravel that have been
carried by the glacier,
sometimes from distant
locations (Rogers, W. B., et
al.). Moraines deposited at
the ending limit of a
glacier, such as those found
on Long Idand, are called
termina moraines. The two
terminal moraines that are

istarlabels
Wiprcang

found on Long Idand are (I ] meraies
the Harbor Hill and
Ronkonkoma (Rogers, W. FIGURE 2.5.2 Terminal Moraine and Correlation of Recessional Moraine

B. e al., nd). The outwash
plain isthat area beyond

Segments Across Long Island; Source: Sirkin, L. Late Wisconsianan
Glaciation of New England, 1982

the margins of a glacier

where meltwater deposits

sand, gravel, and mud washed out from the
glacier. On Long Idand the outwash plain extends
southward from the Harbor Hill and Ronkonkoma
moraines (Figure 2.5.2).

With respect to the Jamaica Bay watershed, it is
the Harbor Hill moraine and the outwash plain that
has had the most influence in shaping the surface
of the watershed area. TheHarbor Hill moraineis
a continuous ridge extending from Brooklyn on

Definitions

Moraine: A large body of drift (consisting of till,
stratified drift, or both that has been shaped into a rounded
ridge... At the outer margin of a glacier that has reached
its maximum extent, the ice pushes up debrisinto aridge
whose trend follows the edge of theice. Thisridge is
known as terminal moraine. (Sanders, JE., €. al., 1976).

Urban Land: “...Areas where at |east 85 percent of the
surface is covered with asphalt, concrete, or other
impervious building material. These areas mostly are
parking lots, shopping centers, industrial centers...”
(U.S. Soil Conservation Service).
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the west to Port Jefferson on the east. High points
of the Harbor Hill moraine are found near LIoyds
Neck (approximately 280 ft) and Eatons Neck
(approximately 230 ft) on the north shore of Long
Idand, about 18 and 25 miles northeast of the
Jamaica Bay watershed, respectively. The outwash
plain from the Harbor Hill moraine extends
southward doping from the ridgeline to the
Atlantic Ocean (Bennington, J.B., nd).

Soils

The composition of a soil in any given location
depends on the geologic forces that acted on the
area, the source or sources of the mineral
formations that contributed to the makeup of the
soil and, often of great significance, man’s
activities that may have atered the surface layers.
In the case of Long Idand, the results of repeated
glacial advances and retreats of the area were the

FIGURE 2.5.3 Jamaica Bay Reconnaissance Soil Survev; Source: NRCS

In the case of Long Idand, the results of repeated
primary origin of the area' s soils (USDA, 2005b).
Over time, the physical structure of the surface
soils has been subjected to wind, rain, and runoff.
These forces serve to erode soils from one area
and deposit them in another. Naturally occurring
soils found in valleys and streams, on hills and
doped areas are the products of these forces.

Man made (anthropogenic) forces have influenced
the surface soils that are now found in the Jamaica
Bay watershed (see Figure 2.5.3). Many of the
soils found along the shoreline (i.e., within 1/4
mile) of the Bay have been greatly influenced by
resdential, commercial, and industrial
development, landfilling with waste materids, and
dredging operations and are non-native (not
undisturbed, even if they consist of local
materials). Shoreline slopes are often characterized
by a gentle sope (less than 5 percent dope) along
natural shoreline banks where they have not been
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channelized or otherwise devel oped with piers,
boat dips, or bulkheads to stabilize the banks.
Areas away from the immediate shoreline (i.e.
greater than /4 mile) of the Bay are generdly
characterized as “urban” soils or those areas where
the soil has been covered by pavement and/or

26 HYDROLOGY

here are four agquifers underlying the Jamaica

Bay area as shown on Figure 2.5.1 (USGS,
1999). Together these aguifers make up the
Brooklyn-Queens Aquifer System:

Lloyd Aquifer, the deepest
Magothy Aquifer

Jameco Aquifer

Upper Glacia aquifer

The Lloyd Aquifer consists mainly of fine to
coarse sands and interbedded gravels, silt and clay.
The thickness of the Lloyd Aquifer ranges from
essentialy zero at its northern edge under Long
Isand Sound to 200 to 300 feet thick under the
southern portions of Brooklyn and Queens. It is
found perhaps 90 feet below sealeve in northern
Queens and over 800 feet below sealevel under
the southern portion of the Jamaica Bay watershed
area (USGS, 1999).

The Magothy Aquifer consists mainly of very fine
to coarse sand and silty sand with small amounts
of interbedded clay and silt. Aswith the Lloyd
Aquifer, the thickness of the Magothy Aquifer
ranges from essentialy zero at its northern edge
under Long Idand Sound but reaches a thickness
of 200 to 500 feet thick under the southern
portions of Brooklyn and Queens. It is found
perhaps 100 to 200 feet above sealevel in northern
Queens and over 400 feet below sealevel under
the southern portion of the Jamaica Bay watershed
area (USGS, 1999).

buildings. For detailed soil information see
Chapter 4, Ecology.

Although the mgjority of the area within the
topographic watershed that is within Nassau
County does not contribute flow to Jamaica Bay,
the soils there are also generally described as
urban soils (USDA 1987).

More than just the substrate
kL for creating growth, the soil is
Earth’s primary filter,
cleansing and recycling water
and decaying material; isalso
amajor component of the
earth’s planet’ s water-storage
and water-cycling processes.

- Dr. David Suzuki ”

The Jameco Aquifer consists mainly of coarse
sand and gravel in its northern reaches to finer
particles in the south. The thickness of the Jameco
Aquifer ranges from essentialy zero at its northern
edge in the central part of the Jamaica Bay
watershed but reaches a thickness of no more than
200 feet thick under the southern portions of
Brooklyn and Queens. It is found perhaps 90 to
100 feet below sealeve at its northern edge and
over 200 below the sea level below the southern
portion of the Jamaica Bay watershed area (USGS,
1999).

The Upper Glacid Aquifer overlies the other units
and may be found at the surface throughout nearly
all of Brooklyn and Queens. Assuch, itis
characterized by the unconsolidated mixtures of
clay, sand, gravel, and boulders that are common
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to the outwash plain south of the Harbor Hill
Moraine (USGS, 1999).

Fresh ground water from the Brooklyn-Queens
Aquifer system starts as precipitation in the form
of rainfall and snowmelt (USGS, 1999). This
recharge process is achieved by precipitation that
finds its way to the aquifer through the percolation
or the dow seepage into the ground from the
surface, either through porous areas such as open
grass covered lawns, parks, or cemeteries, or by
seepage from the bottoms of 1akes, ponds, and
streams.

Of course, not al of the precipitation reaches the

aquifer. This process is important for Jamaica Bay:

since the watershed is highly urbanized and
covered by impervious surfaces, precipitation runs
off buildings, roads, and other paved, concrete or
constructed surfaces into
sewers. This water, and
the waste materials and
contamination that it picks
up, isthen conveyed by
storm sewers or CSOs
directly to the Bay and its
tributaries, or WPCPS and
eventualy to the Bay as
treated discharges.

I'_'\'._I[H 'Ir._lti-!'lll
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There are no significant or
naturally flowing streams
or other surface water
featuresin the Brooklyn
and Queens areasthat, in
other areas, would be
expected to contribute to
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evapotranspiration (USGS, 1999). Due to the
relatively high degree of impervious surfaces (i.e,
paved areas) within the watershed, much of the
precipitation that does not escape through
evapotranspiration does not recharge the aquifer
system but runs off to be collected in the
combined sewer system. This collected runoff
eventually is discharged to Jamaica Bay viathe
existing WPCPs and CSO points located around
the Bay.

As noted, natural fresh water flow into Jamaica
Bay is negligible in comparison to the discharge
from four WPCPs and numerous outfalls into the
Bay. These WPCPs, and storm sewers, are the
largest source of fresh water to Jamaica Bay as
natural flow has been greatly diminished due to
urbanization. Inflow from the Hudson River and
ground water flow also
contribute fresh water to the

Bay.

precipitation

&

The percentage of
precipitation that is not lost
through evapotranspiration or
through the sewer system
does make its way into the
ground to recharge the aquifer
where there are pervious
surfaces. lawns; landscaped
and vegetated areas; naturd
aress, and other land that is
undevel oped, unpaved, or
both.

infiltration

rcolation

deep
PETCO lation

4

Oncein the aguifer system,

the recharge of the
underlying aquifers.
Streams and their
drainage areas that once flowed through the
Jamaica Bay watershed have been covered over by
the expansion of streets, roads, residential housing,
commercia uses, and industria growth. There are
few ponds and lakes in the area to contribute fresh
water to the aquifer.

Approximately 50% of the precipitation returns
directly to the atmosphere through

FIGURE 2.6.1 Ground Water Percolation;
Source: University of Kentucky

ground water in the Upper
Glacial Aquifer generaly
moves lateraly and
discharges to the surrounding salt water bodies
(USGS, 1999). Ground water that is able to make
its way by moving verticaly to the lower aquifers
aso eventualy discharges to the surrounding salt
water bodies.

The hydrologic characteristics of Jamaica Bay
have aso been affected by the dredging and filling
that have taken place. Prior to urbanization and
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development of the watershed, the Bay had a
maximum depth of approximately eleven feet. But
dredging of navigationa channels and the
provision of about 90 million cubic yards of fill

for projects such asthe JFK Airport expansion,
has increased the depth as much as 50 feet in

2.7 GROUND WATER SUPPLY

he ground water aguifer system underlying

western Long Idand had served as a public
water supply for much of Brooklyn and Queens as
well as for Nassau County beginning in the mid-
1800s. Before then, private wells tapped into the
shallow aquifer provided much of the water for
drinking, washing, and sanitary needs of the area's
population. With the swift increase in population
and commerce in the areain the late 1800s and
following the turn of the century the relatively
ready availability of fresh water pumped from the
aquifer was used to meet the demands of the
expanding growth.

Historically, the agquifer system has come under
pressure from:

the increasing demand to supply fresh water
to meet the expanding growth of the area,
and

the decreasing ability of the area to recharge
the aquifer system due to the increased
amount of impervious area associated with
growth.

In the past, ground water from the Brooklyn-
Queens Aquifer system was pumped out to
provide drinking water for parts of southeastern
Brooklyn and Queens and aso for parts of Nassau
County. A brief summary of the use of the
Brooklyn-Queens Aquifer in Brooklyn and
Queens was reported by the USGS (USGS, 1999).
In 1904 the ground water aquifer supplied
virtualy al of the approximately 42 million
gallons per day (MGD) for public use and

certain locations (e.g., Grassy Bay). Smilarly,
much of the Bay’s shoreline has been filled with a
variety of materias including dredged sediment
but al'so municipal waste, incinerator ash, and
other historic fill.

approximately 14 MGD for industrid usein
both Brooklyn and Queens. By 1916, public
use had grown to approximately 54 MGD
and industria use to 34 MGD.

In 1917, the City extended a water supply
tunnel into the area which brought fresh
water obtained from upstate. This resulted in
areduction of the ground water pumped out
to meet the public water supply demand.
However, both public and industrial
demands on the aquifer continued to
increase.

Salt Water I ntrusian

Under natural conditions, the movement of fresh ground
water from coastal agquifersistoward the sea, in the case
of the Brooklyn and Queens area, the Atlantic Ocean. This
movement prevents salt water from moving into or
intruding into the agquifer system. The interface between
fresh water and salt water is kept near the coast or far
below land surface and is actually a zone in which fresh
water and salt water mix.

Ground water pumping can reduce the rate and volume of
fresh water flow toward coastd discharge areas and allow
salt water to move landward. Salt water intrusion
decreases the volume available for fresh water storage in
the aquifer system, and, in extreme cases, can result in the
abandonment of supply wells.
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In the period of 1918 to 1930 the public
water supply demand grew from
approximately 34 MGD to 92 MGD while
the industrial demand grew from
approximately 34 to 70 MGD.

The period of 1931 to 1946 saw significant
changes in the water supply system for
Brooklyn and Queens. In 1936, a second
water tunnel was developed for the delivery

decline due to concerns over salt water
intrusion (see sidebar on page 25 for more
discussion of this phenomenon).

In 1947, essentialy al pumping of the
ground water in Brooklyn ended, again due
to concerns over salt water intrusion.
Meanwhile, pumping to provide water to
parts of Queens went from approximately 45
MGD in the late 1940s to nearly 70 MGD in
the 1970s. After 1974, both public and
industrial water supplies

EXPLANATION

BHADED - AREA REPRESENTE
CITY LINITS

!
.f | WESTCMESTER co.
5 .

ATLANTIC OCEAW -

from the aquifer fell to
less than 10 MGD as
water was increasingly
provided from the upstate
water supply system.

What aquifer supplied the
ground water used for drinking
water?

In 1904 virtualy all of
the ground water was
pumped from the Upper
Glacia Aquifer, the
shallowest of the four
aquifers making up the
Brooklyn-Queens
Aquifer System.
Withdrawals from this
aquifer occurred through
to the late 1940sin
Brooklyn when use of the
ground water was ceased.
During that time, the
Upper Glacia aquifer

NASSAN £ co R

FIGURE 2.7.1 Location and Geologic Setting of Brooklyn-Queens
Aquifer System; Source: U.S. Environmental Protection Agency

of water to the area. However, this second
tunnel merely met the water demand for new
growth; the ground water aguifer was till
relied on to provide fresh water to prior
customers. Therefore, the withdrawal from
the aquifer remained relatively constant at
70 to 90 MGD. Concurrently, the use of the
ground water for industrial use began to

provided approximately
15-25 MGD for usersin
Brooklyn and an average
of approximately 20
MGD, ranging from
about a minimum of 15 MGD to a maximum
of over 45 MGD for usersin Queens, up
until the 1970s (Figure 2.7.1).

The Jameco Aquifer, the next lower aquifer,
was used sporadicaly in Brooklyn up until
the 1940s, and up until the 1970s in Queens.
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An average of about 5 MGD was pumped
from the Jameco Aquifer.

The Magothy Aquifer was not used to
provide ground water to Brooklyn users. In
Queens, pumping from this aquifer was
generdly lessthan 5 MGD up until the early
1960s. From the early 1960s to the mid-
1970s, the use of the Magothy aquifer
increased from about 10 to 45 MGD.

The Lloyd Aquifer was used for a short time
in the early 1930s to provide ground water
to Brooklyn users and, even then, at arate of
less than 4 MGD. In Queens, this aquifer
was used from the early 1900s up until the
1970s providing about 2 MGD from the
early 1900s through 1930 and about 5 MGD
from 1930 until the 1970s.

In 1996, New Y ork City purchased the 69 wells of
the Jamaica Water Supply (JWS) company that
had been operating the ground water supply wells
in Queens and, through the NY CDEP, took
responsibility for the provision of water to the
Queens residents serviced by the JWS company.

In 2004, the wells owned by the New York City
provided an average of 6.4 million gallons of
water per day water to approximately to 350,000
people. In 2006, the ground water system supplied
approximately 2 MGD. The area for which ground
water is used covers 29 square milesin
southeastern Queens and includes the following

2.8 REFERENCES

Augustyn, R.T., and P.F. Cohen. 1997. M anhattan in Maps 1527-
1995. Rizzoli Internationa Pubs., New York, NY.

Bennington, J.B. nd. New observations of the glaciad geomorphology
of Long Island from a digital elevation model (DEM).

http://pbi sotopes.ess.sunysh.edu/lig/Conferences/abstracts
03/bennington/

Black, F.R. 1981. Jamaica Bay: A History. National Park Service,
Washington, D.C.

City of New York (CNY), Bureau of Public Improvements. 1917.
Report on the Main Drainage and Sewage Disposal of the Area
Tributary to JamaicaBay. New York, NY.

neighborhoods: Cambria Heights, Hallis,
Holliswood, Jamaica, Jamaica Estates, Kew
Gardens, Laurelton, Queens Village, Richmond
Hill, Rosedae, St. Albans, South Jamaica, South
Ozone Park, and Springfield Gardens. Only seven
wells were used for this purpose and represented
less than 1% of the City’s total water usage.

Due to the decreasing withdrawal of ground water
from the Brooklyn-Queens Aquifer System, the
ground water table in portions of Brooklyn and
Queens has begun to rise. Therise in the water
table has led the NY CDEP to pump ground water
in excess of that needed to supply the residents of
the service areato the sewer system in order to
avoid the flooding of basements by ground water.
However, in contrast to the rise in the ground
water table in portions of the Jamaica Bay
watershed, the urbanization and development has
increased the degree of impervious surface area
that has resulted in there being less recharge of the
underlying aquifers as noted above.

In addition to the general lowering of the ground
water table from reduced recharge, the quality of
the ground water has deteriorated due to
contamination from a variety of sources. Included
among the sources of contamination are salt water
intrusion, percolation of surface water that
contains road salt, leaking sewer lines, and spills
of chemicals and petroleum products.

City of New York (CNY), Department of Parks. 1938. The Future of
JamaicaBay. New York, NY.

Hartig, K. E., F. Mushacke, D. Fdlon, and A. Kolker. 2000. A
Wetlands Climate Change |mpact Assessment for the Metropolitan
East Coast Region. Center for International Research Earth Science
Information N etwork. Columbia Earth Institute, New York, NY.

Intergovernmental Panel on Climate Change (IPCC). 2002. Climate
Change 2001: Synthesis Report. Watson, R.T. etal. (eds.).
Cambridge University Press, Cambridge, England.

Mills, H.C. c. 1974. Garvies PointMuseum and Preserve. nd,
Referenced from Educational Leaflet # 16 Nassau County Museum of
Natural History. http://www.garviespointmuseum.com/geol ogy.php

March 1, 2007

27



jnﬁiﬁi:géuy

Volume 1 — Draft Jamaica Bay Watershed Protection Plan

o i
LTy

National Climatic Data Center (NCDC). 2006. National Park Service
(NPS). 2004. Proceedings. Jamaica Bay’ s Disappearing Marshes,
March 3, 2004. New Y ork Aquarium, New York, NY.
http://ww.ncdc.noaa.gov/oal/climate/research/cagd/city.html

National Park Service (NPS), Gatgeway National Recreation Area
(GNRA), Jamaica Bay Ingtitute. 2004. Proceedings: JamaicaBay' s
Disappearing Marshes, 3 March 2004, New Y ork Aquarium, U.S.
Department of the Interior. Washington, DC.

New York City Department of Environmental Protection (NY CDEP).

nd. New York City’ swater supply system. New York, NY.
http://www.nyc.gov/html/dep/html/groundwater.html>

New York State Climate Office (NY SCO). 2006.
www.sysc.eas.corndll.edu.

O’'Brien & Gere Engineers, Inc. 2003. Jamaica Bay Eutrophication
Project Study, NYCDEP. Syracuse, NY.

Rhoads, JM., D.J. Y 0zzo, M.M. Ciancola, and R.J. Will. 2001.
Norton Basin/Little Bay Restoration Project: Historical and
Environmental Background Report. U.S. Army Corps of Engineers,
New York District, New York, NY.

Rogers, W.B., et al. nd. Overview of New Y ork geology Adapted

from: Educational Lesflet 33, New York State Museum, Albany, NY.

http://gretchen.geo.rpi.edu/roeker/nys/nys_edu.pamphlet.ntml>

Sukopp, H. 1998. Urban Ecology — Scientific and Practical Aspects.
In: Urban Ecology. Breuste, J., H. Feldmann, and O. Uhimann, eds.
Springer. Berlin.

U.S Army Corps of Engineers (USACE), New York District. 2005.
JamaicaBay Marsh Idlands, Jamaica Bay, New York. DRAFT
Integrated Ecosystem Restoration Report and Environmental
Assessment. New York, NY.

U.S Department of Agriculture (USDA). 2005a. Soil Survey of
Gateway National Recreation Area, New York and New Jersey.
Staten Island, New Y ork.

U.S Department of Agriculture (USDA). 2005b. New Y ork City
Reconnaissance Soil Survey. Staten Idland, New Y ork.

U.S Department of Agriculture (USDA). 1987. Soil Survey of
Nassau County, New Y ork. Washington, D.C.

U.S Environmental Protection Agency (USEPA), Region 2. nd.
Brooklyn-Queens Aquifer System. New York, NY.
<http://www.epa.gov/Region2/water/agwuifer/brooklyn/brooklyn.ntm
>,

U.S Geologica Survey (USGS). 1999. Ground-water Resources of
Kings and Queens Counties, Long Island, New Y ork. Reston, VA.

Wigley, T.L., and S. Raper. 1987. Thermal expansion of seawater
associated with global warming. Nature 330:127—131.

March 1, 2007

28



Ja mui:g Bay

Volume 1 — Draft Jamaica Bay Watershed Protection Plan

Chapter 3 - Water Quality

3.1 BACKGROUND

amaica Bay has been impacted over time by

development in its watershed: dredging,
filling and other significant aterations to the
Bay, aswell as natural processes. There are
many sources of water that affect the water
quality conditions within Jamaica Bay. These
sources include:

- WPCPs that treat the sewage from
residences, industries and other land uses
in the watershed/sewershed;

CSOs that contain amixture of storm
runoff and sewage when there is too much
flow for the WPCPsto handle;

Storm sewers that carry rainfall runoff,
along with anything that may be on roofs,
yards, and the streets;

Landfill leachate;

Ground water;

Direct rainfall/Atmospheric deposition;
and

Tidd exchange with the Lower Harbor via
the Rockaway Inlet.

In addition to the pollutant sources listed above,
the water quality conditions are further
exacerbated by the historica aterations to the
Bay’s geometry and morphology. The impacts
of these sources and aterations vary throughout
the Bay. The poorest water quality in the Bay
can be found in Grassy Bay in the eastern
portion of the Bay and the North Channel.

The open waters of Jamaica Bay, Shellbank
Creek, Gerritsen Creek and Mill and East Mill
Basins are classified Class SB for primary and
secondary contract recreation (including bathing,
fishing and fish propagation and surviva) by the
NY SDEC. The other tributaries are classified for
secondary contact use such as fishing and
boating and for fish propagation and survival
(Classl).

Water isthe most critical
resource issue of our lifetime
and our children's lifetime.
The health of our watersisthe
principal measure of how we
live on the land.

- Luna Leopold

Overall attainment of coliform water quality
dtandards is primarily influenced by conditions
following wet weather events. Requirements of
Class | waters are not attained for fecal coliformsin
afew tributaries during months with alarge number
of wetweather events. Areaswithinthe Bay’s
tributaries and dead end canals are prone to reduced
water quality due to surface runoff and poor
flushing.

Jamaica Bay has been extensively modeled. Water
quality modeling is a critical component of the
Jamaica Bay Watershed Protection Plan
development process. Modeling enables the ability
to test hypotheses regarding the issues and high
priority problemsfacing the Bay. Although
modeling has limitations and may not provide
conclusive findings to the issues involved, the
results provide valuable information that can be used
to further improve the focus of the Jamaica Bay
Watershed Protection Plan, refine potential
management strategies, and develop final
recommended actions.
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32WATER QUALITY OF THE BAY

3.2.1 Water Quality Standards

T he NY SDEC assigns classifications to all of

the waterbodies within

S TABLE3.2.1
itsjurisdiction. These

waters within Jamaica Bay: Class SB and Class|.

Class SB applies to the open waters of Jamaica Bay,
Shellbank Creek, Gerritsen Creek and Mill and East
Mill Basins. Class| appliesto the remaining
tributaries of JamaicaBay. The best usages of Class
SB waters are primary and secondary contact

classifications are
assigned such that “ The
discharge of sewage,
industrial waste or other
wastes shall not cause
impairment of the best
usages of the receiving

‘ Coliform Bacteria

Class ‘ Total

Fecal

Monthly median <2,400/100 mL Monthly geometric >5.0 mg/L
80% <5,000/100 mL mean <200/100 mL
80% <5,000/100 mL

Dissolved ‘
Oxygen

Monthly geometric mean
<10,000/100 mL

Monthly geometric
mean <2000/100 mL

>4.0 mg/L

water as specified by the

water classifications at

the location of the discharge and at other
locations that may be affected by such
discharge.” (6NY CRR Part 701). Two of the
classifications developed by NY SDEC apply to

recreation and fishing. These waters must also be
suitable for fish propagation and survival. Class|
waters have best usages of secondary contact, and
must be suitable for fish propagation and survival.
Associated with each of these classifications are
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water quality standards that are assigned such
that each waterbody can achieve its best usage.
Water quality standards for these waters specify
numerical dissolved oxygen and coliform
requirements and narrative standards.

Asshown in Table 3.2.1 the numerical dissolved
oxygen water quality standard for Class SB isa

never-less-than
concentration of 5.0 mg/L.
The Class SB totd
coliform standard requires
that the monthly median
value not exceed 2,400
MPN/100 mL and more
than 20 percent of the
samples, from a minimum
of 5 examinations, not
exceed 5,000 MPN/100
mL. Thefeca coliform
standard requires that the
monthly geometric mean,
from a minimum of five
examinations, shall not
exceed 200 MPN/100 mL.
The Class | water quaity
standards appliedto
tributaries and
embayments of Jamaica
Bay have adissolved
oxygen standard requiring
anever-less-than
concentration of 4.0 mg/L.
The Class| total coliform
standard requires that the
monthly geometric mean,
from a minimum of five
examinations, shall not
exceed 10,000 MPN/100
mL. Thefeca coliform
standard requires that the
monthly geometric mean,
from a minimum of five
examinations, shall not
exceed 2,000 MPN/100
mL. Thisis presented in
tabular form in Table
321

Ambient water quality is monitored by NY CDEP at
a number of monitoring stations throughout the Bay
as shown in Figure 3.2.1. Data gathered at these sites
is presented below for nitrogen, dissolved oxygen,
pathogens, and chlorophyll a

DIN (mg/L) DIN (mg/L) DIN (mg/L)

DIN (mg/L)
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FIGURES3.2.2 DIN mg/L in Jamaica Bay, 2001 — 2005.
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3.2.2 Nitrogen

Nitrogen concentrations are a major contributor
to low dissolved oxygen levels in Jamaica Bay.
A primary source are the four WPCPs that
discharge to the Bay.

Algae are smple plants that require nutrients,
light and the appropriate temperature to grow.
The macronutrients that are required for growth
are nitrogen and phosphorus. If either nitrogen
or phosphorus concentrations in the water
column are low, algal growth becomes nutrient
limited. In most estuarine systems, nitrogen is
typically the limiting nutrient. This means that

chlorophyll production becomes the limiting growth
factor.

A concentration of less than 0.04 mg/L of dissolved
inorganic nitrogen (DIN) is thought to begin to limit
algal growth. Jamaica Bay has levelsin excess of
0.04 mg/L DIN. Nitrogen toxicity aso has been
implicated in limiting the survival of some aquatic
plants and may contribute to marsh loss. DIN
consists of ammonia (NHs), nitrite (NO,) and nitrate
(NO,).

Figure 3.2.2 presents the year-round DIN data
collected in Jamaica Bay from 2001 through 2005.

TABLE3.2.2
. o o 1995-96
Nitrogen Form Existing Conditions Conditions

IC;;‘neé’ Organic Nitrogen 2,400 3,400
NH,4 8,200 10,800

NO,. NO3 1,800 200
DIN 10,100 11,100
Total Nitrogen 12,500 14,500
26" Ward Organic Nitrogen 1,500 4,600
NH,4 2,500 10,400
NO,. NO3 700 1,000
DIN 3,200 11,400
Total Nitrogen 4800 16,100

Rockaway Organic Nitrogen 300 700
NH,4 500 1,200

NO,. NO3 1,000 400
DIN 1,600 1,700
Total Nitrogen 2,000 2,500
Jamaica Organic Nitrogen 3,700 4,900
NH, 11,800 13,000

NO,. NO3 1,300 300
DIN 13,100 13,300
Total Nitrogen 16,900 18,200
Total Organic Nitrogen 8,100 13,700
NH, 23,200 35,500
NO,+ NOg 5,000 2,100
DIN 28,200 37,700
Total Nitrogen 36,400 51,500

algee typically run out of available nitrogen
before phosphorus. However, within Jamaica
Bay, nitrogen and phosphorus are in excess;
before these can be depleted, light required for

The data show that
except for rare
occasions in the western
and southern portions of
the Bay (sampling
locations J1 and J5), the
DIN concentrations are
well above the limiting
concentration for alga
growth. In some
locations the median
DIN concentration
would have to be
reduced by more than a
factor of ten to
approach nutrient
limiting conditions. The
daily average loads of
nitrogen forms from the
four WPCPs that
discharge to the Bay are
presented in Table 3.2.2

3.2.3 Dissolved Oxygen

One of the more
important constituents
that is monitored within
the bay is dissolved
oxygen (DO). DOis

important for aquatic life propagation and survival.
Low dissolved oxygen levels can aso lead to odor
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problems resulting from the creation of been increasing since the 1980s. High surface DO
hydrogen sulfide (H,S) gas in the sediment. levels are often due to supersaturated conditions
. attributable to agae blooms and eutrophic waters.
= ks Rvara A smple analysis of trends in summer time DO
concentrations in Jamaica Bay was completed by
3 P ENEE HydroQual, Inc. for the DO data collected during
Y nie b .
e "'I.-"ll‘i"‘“-" \.u’: Al e AL June through September in the years 1995 through
- St LV sh el e 2005 as part of the NY CDEP s Harbor Survey
] . VIV e Piaedant .
3 4 N Program. The analysis was completed at the request
i 3 of the NY CDEP and the Jamaica Bay Watershed
_ TR Protection Plan Advisory Committee to determine if
: trends could be observed in the DO data over the
ar ATS TRED 1ﬂ.'i.:'EARIm'.I 18 00 05
FIGURE3.2.4 2005 Harbor Survey Program . e
During 2005, surface and bottom DO levelsin _ 6 _ 1
Jamaica Bay were above NY SDEC standards. % =
2005 surface and bottom average summer DO £ ; £
levels were 7.70 mg/L and 6.59 mg/L, g, 1
respectively. High variability was measured in I I
DO levelsin JamaicaBay. Supersaturated DO R R
levels are common due to algal blooms. These o) B N il B B A Bt
blooms result in large, sudden, and variable DO =~ T f:‘ 1 = 7 IR
changes. During 2005 DO levels were lowest in B o B Sl
the eastern portion of the bay at station J12 in 5 & @wﬁ 15 % & y
Grassy Bay. DO levelsincreased moving = @ mW 1 2 4 00)?"
westward from J12 to J1. Thistrend was s o) I T Il 1 T -
particularly noticeable in the bottom waters. 2 e g ¥ e
16 Al 16 L
Figure 3.2.3 presents probability distributions <. S | e"f_'
for surface and bottom DO concentrations E - E Pov”"é s
measured by Harbor Survey at eight stations o ’j 1e T i
during the period of 2001 through 2005. I I 7
Although average DO concentrations in Jamaica | PP VS B AP | TRV A Y AR
Bay meet the DO water quality standard, there B B s ! - e S
are periods when DO levels decline below the _ LR g
standard. The areas nearest the Rockaway Inlet =5 onl s =5 onl f
at sation J1 attain the standard mogt often, while £ 4 ﬂ g 4 /
the Grassy Bay station J12 attains the standard R - - "
least often. Te L] i ol O O
01 1 o 50 5000 LI 01 1 o 50 85080 LI
Trends Probability less than Probability less than
Average DO levels were well above the 5.0 g Smrface
mg/L standard as early as 1970; Figure 3.2.4 % Stondara
from 2005 Harbor Survey Program. DO
Var|ab|||ty is hi gh within and between years and Dissolved Oxyzen (ing/L) in Jamaica Bay, 2001-2005

the gap between surface and bottom waters has FIGURE 3.2.3 Dissolved Oxygen mg/L in Jamaica Bay 2001-2005
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past ten years. Concerns were raised that water
quality may have gotten worse over thistime
period. During the eleven year period examined,
NY CDEP has reduced the nitrogen loading to
Jamaica Bay from the four WPCPs from greater
than 50,000 Ib/day to less than 40,000 |b/day.

A visua inspection of the data does not show
obvious trends due to the year-to-year
variability. For amore rigorous analysis, a
simple linear regression anaysis was compl eted
on the mean DO concentration for the summer
data collected at each water quality monitoring
sation. In this analysis aline of best fit is
computed for the data and a dope and
correlation coefficient is calculated for the line.
A positive sope corresponds to an increasing
trend in DO concentrations. A higher sope
corresponds to a greater change. The correlation
coefficient describes how well the DO
concentration is correlated to the year. A perfect
straight line would have a correlation coefficient
of 1.0. No correlation would have a correlation
coefficient of 0.0. This analysis has limitations
because the number of samples collected at each
station varied from year to year from eight
samples to seventeen samples. Also, the range
and standard deviation of the data was not taken
into account.

A few genera statements can be made from this
regression analysis. The first is that regression
lines for stations near the mouth of Jamaica Bay
(N9, N16, J1) (see Figure 3.2.1 for station
locations) have very flat dopes and very low
correlation coefficients. This indicates very little
change in the DO concentrations over the period
examined.

Secondly, only afew locations had negative
dopes for the regression lines, which indicates
decreasing DO levels. These stations include the
surface measurements at stations J2 (Outside
Mill Basin), J3 (Canarsie Pier), J11 (Sheepshead
Bay), and J12 (Grassy Bay). Of these stations
only stations J11 and J12 had high correlation
coefficients, and station J12 has only five years
of data. The declinesin surface DO

concentrations may correspond to reduced primary
productivity by phytoplankton.

Finaly, the remaining stations indicate a trend of
increasing DO concentrations. Of these remaining
dations, only regression lines from station J5 (Beach
Channdl), and the bottom regression lines from
stations J7 (outside Bergen Basin), J3 (outside
Bergen Basin), J12, and J9A (outside Fresh Creek)
have correlation coefficients greater than 0.4. The
dopes of these stations range from 0.087 mg DO/L
per year to 0.155 mg DO/L per year. Over aten year
period the expected increase in DO concentrations
would be 0.87 mg/L to 1.55 mg/L during the
summer.

Overall, the Harbor Survey monitoring data indicate
that there is afair amount of year-to-year variability
in DO concentrations. The generd trends in the data
indicate the DO concentrations have either stayed
the same or improved dightly over the period of
1995-2005. The locations with declining DO
concentrations had DO concentrations well above
the DO standard. Figure 3.2.5 shows the existing
quality of Jamaica Bay bottom waters. The figureis
agraphical representation of model output based on
2005 loads and 1988 meteorological conditions.

Existing Conditions

Summer DO Attainment with Current NYSDEC Standard

FIGURE 3.2.5. Dissolved Oxygen Bottom
Waters Summertime
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3.2.4 Pathogens

In 2005, sanitary water quality was superior for
Jamaica Bay. Summer fecal coliform (FC) levels
were well below the 200 cells/100mL SB
standard for all stations. Under wet weather
conditions, the Bay experiences localized
degradation. At these times, spikesin FC may
temporarily exceed the SB standard of 200
cellg/10mL for the entire northern portion of the
Bay (from Mill Basin to Bergen Basin). Mean
FC levelsin Jamaica Bay as awhole have been
at or below the 200 cellg/100mL standard for
bathing over the past 20 years. FC levels peaked
at 200 in 1990, and reached alow of 23in 1998.
During 2005 the FC summer geometric mean
was 24 cellg/100mL.

An additional NY SDEC standard for primary
contact recreational watersis a maximum
alowable enterococci concentration of a
geometric mean of 35 cells/200 mL for a
representative number of samples. This
standard, although not promulgated, is now an
enforceable standard in New Y ork State since
the USEPA established January 1, 2005 asthe
date upon which the criteria must be adopted for
all coastal recreational waters. Enterococci
concentrations for 2000- 2005 are on average
less than 10 cells 100 mL refer to Figure 3.2.6.

2005 Harbor Survey Program.
Jamaica Bay
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FIGURE3.2.6 2005 Harbor Survey Program

3.2.5 Chlorophyll a

Chlorophyll aisanother constituent that can be used
to understand the water quality in the Bay. Algae
produce chlorophyll ain order to capture light for
photosynthesis. Chlorophyll ais a good indicator of
the amount of algae in the water.

In most estuarine systems, nitrogen is potentially the
limiting nutrient, which means that algae typically
deplete nitrogen in the water before they deplete
phosphorus. However, within Jamaica Bay, nitrogen
and phosphorus are in excess and light for
chlorophyll production becomes the limiting factor.
As noted earlier, a concentration of less than 0.04
mg/L of DIN isthought to begin to limit alga
growth.

High chlorophyll a concentrations in Jamaica Bay
are indicative of eutrophic conditions. The dow
turnover of water within the Bay alows for the
devel opment of large standing phytoplankton
populations. Of the four geographic Harbor Survey
regions, Jamaica Bay continues to display the widest
range of individual chlorophyll a measurements.
Chlorophyll avalues range from a high of 171 pg/L
at Station J8 (Spring Creek) to alow of 1.4 ug/L a
Station J1 (Rockaway Inlet). All nine Stations have
summer averages above 20 pg/L. On average,
chlorophyll a concentrations for the Bay measured
39.6 pg/L. Thisis consistent with recent years, but
well above levels that are indicative of enriched or
eutrophic waters.

Trends — Chlorophyll a concentrations in Jamaica
Bay have increased over the past 18 years. Yearly
summer averages peaked in 1995 at 58.7 pg/L.
Average concentrations from 1999 to 2004 ranged
between 37 pg/L and 54 pg/L. These conditions
have coincided with prolonged algae blooms in
Jamaica Bay and reports of nuisance algae in the
tributaries.
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33 WATER QUALITY OF THE
TRIBUTARIES

3.3.1 The Tributaries

ight large and several smaller tributaries

empty into Jamaica Bay - Sheepshead Bay,

Paerdegat Basin, Fresh Creek, Hendrix
Creek, Spring Creek, Shdllbank Basin, Bergen
Basin, and Thurston Basin (see Figure 3.3.1). In
the context of Jamaica Bay, tributaries, canals,
creeks and basins are generaly former natura
tributaries that are currently dead ended, usually
with significantly modified configuration as
compared to their pre-1700s condition. All the
Jamaica Bay tributaries, basins creeks and canals
have been highly dtered over the years through
channalization and tend to have little or no
freshwater flow other than that conveyed by
CSO and/or storm sewers. They generaly have
been dredged wider and deeper then their natura
condition, and have CSO outfalls and sometimes

storm sewer outfalls at their head end. Some
tributaries and basins have natural fresh water
tributaries still present. For example, streams within
portions of Nassau County drain to Thurston
Basin/Head of Bay. Also, Spring Creek drainsto
Old Mill Basin. What people generally refer to as
Spring Creek is actualy Old Mill Basin.

Paerdegat Basin, Fresh Creek, Hendrix St. Cand,
Bergen Basin and Thurston Basin al receive CSO
overflows from the Jamaica Bay watershed and
Hendrix Street Canal a so receives treated effluent
from the 26™ Ward WPCP. Spring Creek receives
effluent from the Spring Creek Auxiliary WPCP, as
CSO retention tank.  These waterbodies also receive
some amount of direct runoff of storm water and
storm water discharges from storm drains, as well as
direct rainfal. It is the combination of pollution
inputs and lack of fresh water or tidal flushing that
are the main factors that create poor water quality
conditions within these tributaries.
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Generdly, existing water quality in Fresh Creek,
Hendrix Street Cand and Spring Creek fail to
attain standards at the headend for DO and
bacteria. Water quaity conditions in Bergen and
Thurston Basins are discussed below.

3.3.2 Bergen and Thurston Basins

The receiving waters of Thurston and Bergen
Basins were sampled during the summer of 1995
as part of the Jamaica Tributaries CSO Facility
Planning Project (Hazen and Sawyer, 1996).
Sampling occurred during wet weather and dry
wesgther to provide information on existing water
quality conditions and data for the development
of amathematical water quality model. Samples
were collected from five stations along Thurston
Basin, four stations along Bergen Basin, three
stations along Shellbank Basin and one station
in Hawtree Basin. Primary parameters were
scheduled to be collected 100% of the time
while secondary and tertiary parameters were
collected 50% and 10% of the time, respectively.
Field investigations included the following
studies. On al sampling days, each station was
sampled two to four times between 0800 and
1600 hours. Water samples were collected from
two feet below the surface and two feet above
the bottom.

As part of the Waterbody/Watershed Fecility
Plan for Bergen and Thurston Basins, a
supplemental receiving water quality monitoring
program was initiated in 2005 to update current
water qudity conditions and the water quality
model. Three dry and two wet weather surveys
were conducted. Recelving water samples were
collected at approximately the same station
locations sampled during the Jamaica Tributaries
CSO Fecility Planning Project except for Station
TB5 in Head of Bay. The water quality
parameters sampled in Bergen Basin replicated
those collected during the original facility plan
monitoring effort and included dissolved
oxygen, total and fecal coliform, enterococci,
chlorophyll a, biochemica oxygen demand, total
suspended solids, salinity, temperature, and
conductivity. Water quality samples collected in

Thurston Basin consisted of temperature, sdinity,
and enterococci.

Dissolved Oxygen

In each basin, average DO concentrations are lowest
a the head end under both dry and wet weather
conditions due to accumulated organic matter from
combined sewage and stormwater discharges as well
as the confined nature of the basins. Average DO
levels progressively increase toward the mouth as a
result of tidal mixing with Jamaica Bay. Dissolved
oxygen reaches supersaturation levels at severa
stations due to photosynthetic activity in surface
waters.

In 1995, Thurston Basin attained dissolved oxygen
standards only 30 to 50 percent of the timein the
surface water samples and 10 to 30 percent of the
time in the bottom waters. There were many factors
contributing to the failure to meet standards,
including dry weather sawage discharges at the head
which have subsequently been abated, excessive
alga growth, raw sewage discharges at the mouth in
the Meadowmere/ Warnerville communities, storm
and combined sewer discharges at the head, and a
1,200 foot long sediment mound at the head of the
Basin. Asdiscussed in Section 3.5 below, these
conditions are being corrected.

For Bergen Basin, 1995 DO standards were not
attained from 1 to 40 percent of the time for surface
waters and 0 to 20 percent of the time for bottom
waters. The standards were not being met for the
following reasons: improper sanitary connections to
the sewer system which have subsequently been
abated, excessive agal growth, combined and storm

S

Hawtree Basin: Photograph . L. Kachalsky. O’'Brien & Gere
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sewer discharges, Jamaica WPCP effluent
discharge, and the sediment mound at the head
end of the basin. Sampling results from 2005
indicate DO has improved significantly in
Bergen Basin with attainment of water quality
criteriaincreasing to 60 to 80 percent in surface
waters and 30 to 60 percent in bottom waters.
Average DO concentrations in Bergen Basinin
2005 were at or above 4.0 mg/L in surface
waters and dightly below 4.0 mg/L in bottom
waters. These improvementsin DO are
attributable to the cessation of Jamaica WPCP
effluent discharges to Bergen Basin and
abatement of improper sanitary connections to
storm sewers. Phytoplankton bloom activity is
till evident at Stations BB-2 and BB-3.

The results of the 1995 and 2005 water quality
monitoring programs indicate that the impact of
CSOs, stormwater dischargesand
photosynthesis on DO concentrations is felt
throughout both basins. Additionally in 1995,
impacts to DO from improper sanitary
connections to storm sewers and the discharge of
Jamaica WPCP effluent to the head of Bergen
Basin in combination with the sediment mound
were more acute in the upper and middle
portions of the basins while Jamaica Bay was
affected to alesser extent. In the mid 1990s, due
to hydraulic issues with the Jamaica WPCP
outfall to Grassy Bay, treated effluent was
discharged to Bergen Basin. Also, the large
diurna fluctuationsin DO levels found in the
basins resulting from widespread photosynthetic
activity and algal decomposition mask the
impact of organic loadings from CSOs on DO
concentrations under both dry and wet weather
conditions.

Pathogens
In 1995, Thurston Basin showed a genera
decreasing trend toward the mouth for total and

fecal coliforms on the surface and bottom. Stations
TB1 and TB2 exceeded state standards for both total
and fecal coliforms on the surface. Station TB5, in
Head of Bay, met the monthly median total coliform
standard of 2,400 cells/100ml, but had greater than
20% of samples greater than 5,000 cells/100ml at the
surface and bottom. In 1995, the sources of coliform
bacteria to Thurston Basin were dry weather
discharges (50 identified homes which have
subsequently been abated, and raw sewage discharge
at the mouth in the Meadowmere/ Warnerville
communities which is presently being abated by the
NY CDEP (New Y ork Times, 2007) and combined
sewer and storm sewer discharges at the head end.

Bergen Basin displayed the most chronic coliform
problem, failing to meet state standards for total and
fecal coliforms for al surface water stations.
However, total and fecal coliform concentrations
were below NY SDEC water qudity criteriain
bottom waters. The concentration disparity between
top and bottom is due to stratification, which is
typical in confined basins of this nature.

The 1995 wet wegther coliform levelsin Bergen
Basin were elevated due to CSO and storm water
discharges. In 1995, Bergen Basin was receiving
sanitary flow from improper sanitary connections to
storm sewers and effluent from the Jamaica WPCP
which resulted in dry weather coliform
concentrations above NY SDEC water quality
standards as well. Sampling results from 2005
revealed cessation of Jamaica WPCP effluent
discharges to Bergen Basin and abatement of
improper sanitary connections to storm sewers has
led to an approximate 50 percent reduction in total
coliform concentrations and a five fold decreasein
fecal coliform concentrations and resulted in dry
weather coliform concentrations below NY SDEC
water quality standards.
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3.4 POLLUTANT SOURCES

3.4.1 Background

s noted previoudly, there are numerous

sources of pollutants that contribute to the
water quality impairment of Jamaica Bay
including CSOs, WPCPs, storm sewers, landfill
leachate, ground water, atmospheric deposition
and tidal exchanges (see Figure 3.3.1). With
respect to landfill leachate, the major landfills
around the Bay have been remediated (capped)
and closed, so that the potential for ground water
transport of contaminants in leachate to the Bay
has been greatly reduced.

Each of these sources discharge different
pollutants to the Bay. The contribution of each
source and its affect on water quality is
described below.

3.4.2 Wastewater Discharges

The NY CDEP owns and operates four major
secondary trestment WPCPs that discharge into
Jamaica Bay: Coney Idand, 26th Ward, Jamaica
and Rockaway WPCPs. These plarts discharge
the mgjority of the fresh water that enters the

Bay, approximately 258 MGD. Each of the NYC
plants accepts sanitary wastewater as well as CSO
for treatment. The treated wastewater isthen
discharged to Jamaica Bay. Due to afinite hydraulic
capacity, during wet-weather, CSO events do
discharge to the Bay.

The Nassau County wastewater treatment plant,
Cedarhurst, discharges approximately 0.9 MGD into
Motts Creek at the eastern end of the Bay. Nassau
County and NY C’s plants combined contribute more
than 90 percent of the nitrogen, phosphorus, and
silicaloading and more than 80 percent of the
carbon/BOD loading to Jamaica Bay.

Asaresult of loadings, particularly nitrogen and
phosphorus, from the above dischargers, Jamaica
Bay isahighly enriched (eutrophic) system. The
available nitrogen and phosphorus contribute to the
growth of algae, which reduces water clarity. In
addition, these algae eventualy die and settle to the
bottom sediment and the decomposition process
requires agreat deal of oxygen Asaresult, oxygen
in the overlying water becomes depleted and causes
stress on the aguatic life subjected to the low
dissolved oxygen levels. This can result in aquatic
life mortality and/or the inability or impaired ability
of aguatic organisms to propagate.

The WPCPs that
discharge into Jamaica
Bay apply disinfection
to the effluent
discharge. Asa
consequence, WPCPs
contribute on order one
percent or lessto the
bacteria concentrations
in Jamaica Bay.
However, due to the
chlorine used for
disinfection, WPCPs
are the primary source
of total residua
chlorine to the Bay.

From Top Left to Bottom Right: Coney Island WPCP, Jamaica Bay WPCP, 26thward WPCP, and

Rockaway Parkway WPCP; Souce: Google TeleAtlas, 2005
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The Contaminant Assessment and
Reduction Project (CARP) grew out of
the Hudson River Estuary (HEP)
program. HEP' s Comprehensive
Conservation and Management Plan
(CCMP) cdlsfor 13 specific actions to
reduce continuing inputs of toxic
chemicals to the environment, including
the reduction of municipal discharges of
chemicals of concern. CARPisa
cooperative effort of New Y ork, New
Jersey, USEPA, and USACE. One of its
key objectivesisto “Establish baseline
levels of contaminants of concernin
water, sediments and fish tissue’
(www.carpweb.org).

As part of its ongoing program, CARP
sampled wastewater trestment plant
effluents throughout the Hudson River

estuary, including limited sampling of the four
WPCPs in Jamaica Bay in 1999 and 2000
(Litton, 2003). The analytical results indicated
the presence of avariety of CARP' s chemicals
of concern in the WPCP effluents. However, no
specific pattern as to why certain chemicals or
quantities were detected in the effluent of one
WPCP and not another was attributed to the
results or conclusions drawn during the study.
Furthermore, the CARP study addressed effluent
concentrations for individual plants and not

toxic loadings. (Litton, 2003).

The New Y ork City and Nassau County WPCPs,
including one auxiliary WPCP also operated by

NY CDEP, are described below:

Jamaica WPCP (NYC)
The Jamaica WPCP is permitted by the

NY SDEC under State Pollutant Discharge
Elimination System (SPDES) permit number
NY -0026115. The facility is located at 150-20

Jamaica Bay WPCP Locations; Source: O'Brien & Gere

The Jamaica WPCP has been providing full
secondary treatment since 1978 including primary
screening, raw sewage pumping, grit removal and
primary settling, air activated dudge capable of
operating in the step aeration mode, final settling,
and chlorine disinfection. The Jamaica WPCP has a
design dry wesather flow capacity of 100 MGD, and
is designed to receive a maximum flow of 200 MGD
with 150 MGD receiving secondary treatment.
Flows over 150 MGD receive primary treatment and
disinfection. The daily average flow during 2006
was 88 MGD, with adry weather flow average of

83 MGD.

Rockaway WPCP (NYC)

The Rockaway WPCP is permitted by the NY SDEC
under SPDES permit number NY-0026221. The
facility is located at 106-21 Beach Channel Drivein
the Rockaway Park section of Queens, on asite
approximately 12 acresin size adjacent to Jamaica
Bay. The Rockaway WPCP serves an area of
approximately 6,260 acres on the Rockaway
Peninsula

134th Street in the Jamaica section of Queens,

on a site gpproximately 26 acres in size adjacent
to Bergen Basin. The Jamaica WPCP serves an
area of approximately 26,000 acresin the

southeast section of Queens.

The Rockaway WPCP has been providing full
secondary treatment since 1978 including primary
screening, raw sewage pumping, grit remova and
primary settling, air activated sludge capable of
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operating in the step aeration mode, final size adjacent to Shell Bank Creek. The Coney Idand
settling, and chlorine disinfection. The WPCP serves an area of approximately 15,100 acres
Rockaway WPCP has a design dry weather flow  in southern/central Brooklyn.

capacity of 45 MGD, and is designed to receive

amaximum flow of 90 MGD with 67.5 MGD The Coney Idand WPCP has been providing full
receiving secondary treatment. Flows over 67.5 secondary treatment since 1994 including primary
MGD receive primary treatment and screening, raw sewage pumping, grit removal and

disinfection. The daily average flow during 2006  primary settling, air activated sludge capable of

was 23 MGD, with adry westher flow average operating in the step aeration mode, final settling,

of 23MGD. and chlorine disinfection. The Coney Iand WPCP
has a design dry weather flow capacity of 110 MGD,
and is designed to receive a maximum flow of 220

26th Ward WPCP (NYC)

The 26th Ward WPCP is permitted by the
NY SDEC under SPDES permit number
NY-0026212. The facility islocated a 122-
66 Flatlands Avenue in the Spring Creek
section of Brooklyn, on a site approximately
57 acresin size adjacent to the Hendrix
Street Canal. The 26th Ward WPCP serves
an area of approximately 5,910 acresin the
eastern section of Brooklyn near Jamaica
Bay including the communities of Ocean
Hill, Brownsville, Broadway Junction,

Highland Park, Cypress Hills. CSO outfal n. Photo: L. Kachalsky, ’Bri Gere
The 26th Ward WPCP has been providing full MGD with 165 MGD receiving secondary treatment.
secondary treatment since 1979 including Flows over 165 MGD receive primary trestment and
primary screening, raw sewage pumping, grit disinfection. The daily average flow during 2006

removal and primary settling, air activated was 89 MGD, with adry westher flow average of 83

dudge capable of operating in the step aeration MGD.
mode, final settling, and chlorine disinfection. _
The 26th Ward WPCP has a design dry weather ~ Spring Creek AWPCP (NYC)

flow capacity of 85 MGD, and is designed to The Spring Creek Auxiliary WPCP is located at the
receive amaximum flow of 170 MGD with head end of Old Mill Creek, at the confluence with
127.5 MGD receiving secondary treatment. Spring Creek. The facility is located in the 26th
Flows over 127.5 MGD receive primary Ward WPCP drainage area; however, it also receives
treatment and disinfection. The daily average wet weather flow from the Jamaica drainage area.
flow during 2006 was 58 MGD, with adry The Spring Creek A WPCP is designed to retain 10
weather flow average of 50 MGD. to 12 million gallons. The design objectives for this

facility are: to provide contact time for chlorine to
Coney Isand WPCP (NYC) disinfect; remove floating solids; hold overflow and
The Coney |sland WPCP is permitted by the remove heavy solids; and return stored volume to the
NY SDEC under SPDES permit number N - 26th Ward WPCP.

0026182. The facility is located at 2591 Knapp
Street in the Sheepshead Bay section of
Brooklyn, on a site approximately 30 acresin
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Cedarhurst WPCP (Nassau County)

The Cedarhurst WPCP is permitted by the

NY SDEC under SPDES permit number NY -
0022462. The facility is located at on Peninsula
Boulevard at Hanlon Drive, Cedarhurst. The
Cedarhurst WPCP is designed to treat 1 MGD
that is then discharged to Mott Creek, atributary
of Jamaica Bay. The Cedarhurst WPCP serves
an area of approximately 440 acresin size.
Separate stormwater sewers direct stormwater
flow directly to the Bay.

Other WPCP Sour ces

In addition to the municipal WPCPs listed
above, there are a number of industrial
wastewater dischargers within the watershed for
which SPDES permits have been issued. These
industrial dischargers include the following:
- JFK Airport, Queens, discharges to
Bergen Basin
Lefferts Oil Terminal, Queens, discharges to
Bergen Basin
Keyspan Generation (Far Rockaway Power
Station), Queens, discharges to Motts Basin
Carbo Industries, Nassau County, discharges
to Jamaica Bay

Photograph: L. Kachalsky. O'Brien & Gere

Carbo-Concord Oil, Nassau County,
discharges to Jamaica Bay
ExxonMobil, Inwood, Nassau County,
discharges to Head of Bay

3.4.3 Combined Sewer Overflows

Combined sewers are sewers that convey both
sanitary and stormwater flow. During dry wesather,
all of the sanitary flow is delivered to a WPCP for
treatment. During wet weather, the combined

= T
Pt A

; -
'! o
(]

 —

}
}

SUGGESTED LINES OF

MAIN DRAINAGE
FOR TERRITORY ADJACENT TO

JAMAICA BAY

FIGURES3.4.1 Bay Drainage Plan; Source: Secty. of the Army, 1965
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volume of sanitary and stormwater flow can
surpass a WPCP's ability to accept the flow. In
such cases, regulators in the sewer system act as
relief valves that convey some of the untreated
sanitary and stormwater mixture through an
outfal into atributary or directly into the Bay.

There are six combined sewer overflow pipes
that discharge to Jamaica Bay tributaries.
Overflows occur intermittently during wet
wesather and contain diluted sanitary flow;
therefore, CSOs contribute only asmall portion
of the carbon, nitrogen, phosphorus and silica
loading to Jamaica Bay. Nutrient loadings from
CSOs are less than five percent of the total
nutrient load to the Bay. Carbon loadings from
CSOs are approximately 15 percent of the
carbon loading to the Bay. On the other hand,
since the CSO volume is not disinfected, CSOs
are the mgjor contributor (85-95 percent) of
bacteria to the Bay. In addition, since the CSO
flow does not pass through a WPCP, solids that
would have been removed by treatment settle to
the bottom of the tributaries near the CSO
outfall creating localized sediment mounds.
While CSOs have a small impact on the Bay asa
whole, they have major impacts on the water
quality of the tributaries to which they
discharge.

3.4.4 Storm Sewers

Storm sewers collect the rainfal that falls on
neighborhoods in separately sewered areas and
direct the flow into the Bay and the tributaries
that surround the Bay. The runoff contains the
pollutants found in rainwater and any pollutants
picked up during its travel to the sewer. Storm
sewers contribute less than one percent of the
nutrient loadings and less than three percent of
the carbon loading to Jamaica Bay. The
contribution of bacteria to the Bay from storm
sewers is approximately five to fifteen percent of
the total loading to Jamaica Bay. Storm sewers
are minor contributors to the pollutant loading to
the Bay as awhole, but can have a mgjor impact
on the tributaries to which they discharge.
Limited data make it difficult to assess the

relative contribution of storm sewers to the toxics
loads.

345 Landfills

Three landfills border Jamaica Bay: Pennsylvania
Avenue, Fountain Avenue and Edgemere. All three
are closed and have either been capped or are in the
process of being capped. The landfills are now
minor contributors of conventional pollutants to the

Bay.

Based on limited data, it is estimated that landfills
contribute less than one percent of the carbon,
nitrogen, and phosphorus loadings to the Bay. Litton
(2003) does not report loading estimates of toxics
for landfills in Jamaica Bay.

3.4.6 Ground Water

Available estimates for ground water discharge to
Jamaica Bay range from 10 MGD (Gibbs and Hill,
1984) to approximately 30 MGD (Misut and Voss,
2004). Misut and Voss a so estimate that pre-
development ground water flow to the Bay was
approximately 47 MGD. Pollutant concentrations
associated with this ground water are largely
unknown. Based on the flow volume and
contaminant concentrations, ground water could
have an important impact on water quality in the

Bay.

3.4.7 Atmospheric Deposition

Atmospheric deposition includes dry-fall of particles
and aerosols, and wet-fall. Any deposition that
occurs on land isincluded in the CSO and storm
sewer sources. The remainder is deposition directly
onto the Bay. Since the Bay's surface areais
relatively small (20 sq mi), atmospheric deposition
isaminor contributor of conventional pollutants to
the Bay. Available estimates (see below) indicate
that atmospheric deposition contributes a very small
amount of phosphorus, and less than two percent of
the carbon and nitrogen loading to the Bay.
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3.4.8 Tidal Exchange and Rockaway I nlet

Water istidally exchanged between the Lower
Bay of New Y ork Harbor and Jamaica Bay
through the Rockaway Inlet. In generd, the
water quality in the Rockaway Inlet isthe best in
Jamaica Bay. However, there may be times
when pollutants from outside of the Bay can be
transported into the Bay through the Rockaway

3.5RELATIVE CONTRIBUTION OF
POLLUTANT SOURCES

able 3.5.1 provides a summary of the
estimated |oads from various sourcesin
Jamaica Bay. The WPCP estimates are based on
data collected during 2002 and 2003. CSO and
stormwater estimates are based on modeled
flows from RAINMAN (arunoff model
developed for NY C) and sanitary and
stormwater concentrations collected for Jamaica
Bay. Therainfal is based on 1988 conditions
that have been established as a representative
benchmark for the area. Atmospheric deposition
is based on 1988 rainfall and deposition data
collected as part of the Jamaica Bay
Eutrophication Study during 1995-96. The
landfill estimates, which have limited accuracy,
are based on estimated |eachate flows and

Inlet. The exchange of pollutants in this manner is
difficult to quantify since much of what isimported
into the Bay during flood tide is exported during ebb
tide. Since the volume of the Bay can increase by as
much as a third between ebb tide and flood tide, it is
important to be aware of the potential impacts of
Lower Bay water on Jamaica Bay.

concentrations, and are the least reliable of the
estimates of contributions to the Bay. Ground water
is not included because reliable estimates are not
available. Dry weather overflows (DWOs) are
excluded because no DWOs have been identified in
the Bay. The Rockaway Inlet is aso not included, as
it tends to be a net exporter of pollutants.

The loadings presented in Table 3.5.1 clearly show
that the WPCPs are the major contributors to the
phosphorus, nitrogen, silica, and carbon loadings to
Jamaica Bay. CSOs are just as clearly the mgjor
contributors to the pathogen loadings to the Bay.
The pathogen |oadings assume that there are
currently no dry weather overflowsin the Bay.

Additional modeling tools and technologies are
being used to illustrate potentia loading
contributions in the Bay and its tributaries.

TABLE 3.5.1 Load Summary — Sources of Inputs; Source: HydroQual, Inc.

System Name WPCP cso Stormwater Aé?::;:i:c Landfills

Tatal Phosphorus (Ibiday) 6,100 140 20 10 Mo Est.
Tatal Nitrogen (Ibsfday) 36,600 1,040 140 630 170

Total Silica (Ibiday) 17,900 700 100 Mo Est. No Est
Total Organic Carbon (Ib/day) 32,800 5 600 1,080 630 320

BODS (Ibiday) 22,500 4,800 G40 Mo Est Mo Est.
Enterococci (org.fyr) 8.37E+14 5.72E+17 1.08E+17 Mo Est. Mo Est.
Facal Coliform (org.fyr) 1.82E+14 1.85E+18 2.58E+17 Mo Est Mo Est.
Total Coliform (org./yr) T2TE+14 9.76E+18 6.83E+17 Mo Est. Mo Est.
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InfoWorks software, a GI S-compatible model
system, is being used to modd the sewer system
including basdline and future sanitary flows. The
Jamaica Bay Eutrophication Model (JEM) was
developed to assess numerous water quality
remediation alternatives such as relocation of
existing outfalls from WPCPs, various levels of
nitrogen removal at WPCPS, bathymetric
recontouring of Jamaica Bay, as well as other
aternatives including combinations of outfall
relocation, treatment, and recontouring. JEM is
an appropriate tool for assessing water quality in
the Bay asawhole. The North Channel
Eutrophication Modd (NCEM) isafull
eutrophication model with a sediment nutrient
flux submodel developed specifically for
Jamaica Bay tributaries.

3.6 CURRENT PROGRAMSTO
ADDRESSWATER QUALITY
CONCERNSIN JAMAICA BAY AND
ITSTRIBUTARIES

Y CDEP has completed facility plansand is
N implementing multi-phased programs to

address the impacts of WPCPs and CSOs
discharges on the open water and tributary
waterbodies of JamaicaBay. The programs
focus on particular water quality parameters
such as dissolved oxygen, coliform bacteria,
floatables, settleable solids, oil and grease, and
nuisance conditions. The NY CDEP has
implemented various projects within the Jamaica
Bay Watershed to improve the water quality
both in the tributaries and open waters of
Jamaica Bay. These projects include WPCP
upgrades, CSO reduction facilities and floatables
control facilities. Landfill closures and
restoration projects have aso mitigated a source
of pollution to the Bay. These efforts are
discussed in Chapter 4, Ecology.

Many of these projects are being undertaken
pursuant to the Nitrogen Control Consent Order/
consent judgment or the CSO Consent Order as
described in the following two sections.

InfoWorks software, a Gl S-compatible model
system, is being used to model the sewer system
including basdline and future sanitary flows. The
Jamaica Bay Eutrophication Model (JEM) was
developed to assess numerous water quality
remediation alternatives such as relocation of
existing outfalls from WPCPs, various levels of
nitrogen removal at WPCPS, bathymetric
recontouring of Jamaica Bay, as well as other
aternatives including combinations of outfall
relocation, treatment, and recontouring. JEM isan
appropriate tool for assessing water quality in the
Bay as awhole. The North Channel Eutrophication
Mode (NCEM) is afull eutrophication model with a
sediment nutrient flux submodel developed
specifically for Jamaica Bay tributaries.

3.6.1 Nitrogen Control Order on Consent/Consent
Judgment

The NY SDEC and the Department entered into a
Nitrogen Control Order on Consent (Index # CO2-
20020131-7) on April 22, 2002 that updated SPDES
permits of the four Jamaica Bay WPCPs in order to
reduce the total nitrogen load discharged into
JamaicaBay. One of the goals of the Nitrogen
Order on Consent was to control the occurrence of
eutrophic conditions in Jamaica Bay by reducing the
total nitrogen load discharged to the open waters of
the bay, thereby improving attainment of dissolved
oxygen water quality standards.

Presently, the SPDES permits of the four Jamaica
Bay WPCPs establish two types of limits on
permissible aggregate nitrogen discharges. These
include: (@) the “Maximum Monthly Average
Limit,” defined as the average of the individua
samples for that month; and (b) the “12-month
Rolling Average Limit,” defined asthe average daily
total nitrogen load for the current month, averaged
with the eleven previous months average level. The
aggregate Maximum Monthly Average Limit for the
Jamaica Bay WPCPs under the current SPDES
permit is 54,600 pounds per day, and the aggregate
12-month Rolling Average Limit for the Jamaica
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Bay WPCPsis 45,300 pounds per day. The
rolling average has recently been increased to
49,500 pounds TN during construction of
Contract 12 Upgrades at 26" Ward WPCP per
the nitrogen order on consent. After completion
of construction activities at 26™ Ward WPCP,
the rolling average goes back to 45,300 pounds

per day.

The Consent Order obligated the Department to
undertake and submit to the NY SDEC, for
review and approval, a Comprehensive Jamaica
Bay Report that is to include recommendations
and an implementation schedule for improving
water quality in Jamaica Bay either through
treatment or non-treatment.

The Order on Consent for Nitrogen was

superseded on January 10, 2006 by a Consent

Judgment (Index # 04-402174). The Consent
Mibrosg
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¥
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the Jamaica Bay WPCPs of 45,300 pounds per day.

NY CDEP has completed a Comprehensive Jamaica
Bay Water Quality Plan, and the plan was submitted
to the NY SDEC on October 31, 2006.

3.6.2.CSO Consent Order

NY CDEP entered into an Administrative Consent
Order with NY SDEC on June 26, 1992 to govern
NY CDEP s obligations for its CSO program. It
required NY CDEP to implement CSO abatement
projectsin nine facility planning areas divided into
two tracks. those areas where dissolved oxygen and
coliform standards were being contravened (Track
One), and those areas for which floatables control
was necessary (Track Two). The 1992 Order was
modified on September 19, 1996 to add catch basin
cleaning, construction, and repair programs.

NY CDEP and NY SDEC negotiated
anew Consent Order that was
signed January 15, 2005 that
supersedes the 1992 Order and its
1996 Modifications with the intent
to bring all NY CDEP CSO-related
matters into compliance with the

Effluent TH Load |lhiday)
L

FIGURE 3.6.1 Jamaica Bay WPCP Total Nitrogen Loads,

Source: NYCDEP

Judgment required that the Comprehensive
Jamaica Bay Report be submitted to the

NY SDEC on October 31, 2006. The Consent
Judgment also requires that that construction of
Phase | Plan Improvements to the 26" Ward
WPCP be completed by June 30, 2008 and that
said improvements to the 26" Ward WPCP
result in a Combined Nitrogen Effluent Limit for

provisions of the federal Clean
V/ Water Act and New Y ork State
Environmental Conservation Law.
The new Order, noticed by
NY SDEC in September 2004,
contains requirements to evaluate
and implement CSO abatement
strategies on an enforceable
timetable for 18 waterbodies and,
ultimately, for City wide long-term
CSO control in accordance with
USEPA CSO Control Policy.
NYCDEP and NY SDEC aso entered
into a separate Memorandum of Understanding
(MOU) to facilitate water quality standards reviews
in accordance with the CSO Control Policy.

3.6.3.Comprehensive Jamaica Bay Water Quality
Plan

As discussed above, pursuant to the Nitrogen
Control Consent Judgment, NY CDEP submitted a
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Comprehensive Jamaica Bay Water Quality Plan
to the NY SDEC on October 31, 2006. As part of
this Plan, both treatment and non-treatment
alternatives were being investigated to reduce
the total nitrogen load and improve water qudity
within the open waters of Jamaica Bay.

Treatment aternatives for nitrogen reduction
that were evaluated in the Comprehensive Plan
included various levels of treatment for nitrogen
removal at the four WPCPs that discharge to the
Bay:

- Low Leve (Leve 1): 12 mg/L — 16 mg/L
Mid Level (Level 2): 9 mg/L — 13 mg/L
High Leve (Leve 3): 5mg/L — 9 mg/L
Limit of Technology (LOT): 4.1 mg/L —
44 mglL.

Conceptual designs were developed for each of
the treatment options for each of the four
WPCPs.

Concept level designs and associated cost
estimates were developed for conveying treated
effluent from the Jamaica, 26™ Ward, Coney
Isdand and Rockaway WPCPs to either the
Atlantic Ocean or Rockaway Inlet via outfall
tunnels. The alternatives selected for evaluation
consisted of conveying:

treated effluent viatunnels to Rockaway

Inlet;

treated effluent to the Atlantic Ocean

Jamaica WPCP effluent only;

Jamaicaand 26" Ward WPCP effluents;

Jamaica, 26" Ward and Rockaway WPCP

effluents,

Jamaica, 26™ Ward and Coney Isand

WPCP effluents; and

Jamaica, 26™ Ward, Coney Idand and

Rockaway WPCP effluents.

Additionally, non-treatment alternatives were
evaluated, including the recontouring of Grassy
Bay, recontouring of Grassy Bay and North
Channel, and the aeration of Grassy Bay.

The Plan is currently under review by NY SDEC.

3.6.4 Other Water Pollution Control Plants
Projectsand Program

26" Ward WPCP

| At present, there are two phases of construction

underway at the 26th Ward WPCP which include the

following elements:

- Anupgrade of the low-level pumps with some
work on the high-level main sewage pumps.
Miscellaneous |mprovements, under which the
plant is being further upgraded for biological
nutrient removal via separate centrate treatment.

Contracts in the planning/design phase for the 26th
Ward WPCP include:
installation of new emergency generators at the
facility,
rehabilitation of the four existing preliminary
settling tanks and the construction of two new
preliminary settling tanks and
construction of a new main sewage pump station
and chlorine contact tank to allow the WPCP to
handle an additional 50 MGD of wet weather
flow.

Photoqraph by Don Riepe, Jamaca Bav W|Id||fe Refuoe

Total Residual Chlorine (TRC) Program

In accordance with SPDES permit requirements, the
NY CDEP is implementing a Citywide Tota
Residua Chlorine (TRC) Management Program, to
develop strategies to bring all fourteen WPCPs into
compliance with more stringent TRC effluent limits,
so that discharges of treated wastewater will not
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cause TRC recelving water standards to be
exceeded.

Currently, all WPCP effluents are chlorinated, to
meet disinfection requirements based upon the
pathogen indicators total and fecal coliform.

The existing permitted TRC limit for each
WPCPis2 mg/L. The NY SDEC has developed
lower TRC effluent limits for each WPCP, based
upon receiving water dilution modeling, and
acute (fish survival) and chronic (fish
propagation and survival) receiving water
standards for TRC of 13 ug/l and 7.5 ug/L,
respectively.

Thefirst four compliance actions identified in

the WPCP SPDES TRC Schedules of

Compliance have been met including:

- preparation of a TRC scope of work,
evaluation and verification of the proposed
TRC limits,
evaluation of treatment and non-treatment
aternatives, including wastewater
characterization and bench scae testing, and
conclusion of the TRC limit evaluation.

In accordance with the fifth SPDES compliance
action, facility plansto achieve the new, lower
TRC limits at the Coney Idand, Jamaicaand
Rockaway WPCPs have been drafted and are
undergoing review. Based upon existing
disnfection facilities and procedures, historical
data and the bench scale results, optimization of
the existing chlorination systemsis being
recommended to meet proposed effluent TRC
limits of 0.53 mg/L and 0.59 mg/L at the
Jamaica and Rockaway WPCPs, respectively.
Bench scale testing, historical data and
evauation of the existing disinfection system
indicates that dechlorination will be required to
achieve the proposed new effluent limit of 0.64
mg/L at the Coney Iland WPCP.

NY CDEP has selected the 26" Ward WPCP as
the location of a full-scale disinfection
demonstration facility, where chlorination/
dechlorination and UV -disinfection will be
operated side-by-side in adjacent chlorine

contact tanks for a period of one year. The
effectiveness of the two technologies on the low
ammonia effluent that will be produced by the BNR
WPCPs will be evaluated, along with operability and
maintenance requirements under identical
conditions. The SPDES schedule of compliance
requires operation of the disinfection demonstration
facility to begin by April 2009.

3.6.5 Combined Sewer Overflow Retention Projects
and Programs

Long-Term CSO Control Planning

NY CDEP is undertaking aLong Term Control Plan
(LTCP) for controlling CSOs. The Plan will
integrate all CSO Facility Planning Projects and the
Comprehensive City-wide Floatables Abatement
Plan, will incorporate on-going Use and Standards
Attainment (USA) Project work in the remaining
waterbodies, and will develop Watershed/Waterbody
Facility Plan reports and the LTCP for each
waterbody area. A number of the projects applicable
to Jamaica Bay are described below.

Jamaica Bay CSO

The CSO Order on Consent requires a number of
facility projects and upgrades for Jamaica Bay.
Below are descriptions of the projects and
implementation schedules.

Spring Creek AWPCP Upgrade

This entails various upgrades to the CSO retention
the CSO facility. Construction Completion Due
April, 2007.

A. 26" Ward Drainage Area Sewer Cleaning and
Evaluation and other projects

There are particular sewers in the 26th Ward WPCP
drainage area that field work has shown have
significant quantities of grit/debris. Hydraulic
modeling work has indicated that cleaning of those
sewers could reduce the amount of CSO discharge to
Fresh Creek.

The subsequent result would be an increase in CSO
discharge to the Hendrix Street Canal necessitating a
wet weather capacity increase of 50 MGD to the
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26th Ward WPCP. Being that that sewer
cleaning will take place prior to the upgrade of
the 26th Ward WPCP, an interim dredging
program consisting of dredging the head end of
Hendrix Street Canal to a depth of 2 feet below
mean low water will be undertaken to abate
odors at Hendrix St. Candl.

The schedule for this element as per the CSO
Order on Consent is:
1. Initiate Fina Design: January, 2007
Phase | is underway.
2. Fina Design Completion Including
CPM Andysis: June, 2007
3. Notice to Proceed with Construction:
June, 2008
4. Congtruction Complete: June, 2010

B. 26" Ward Wet Westher Expansion

The schedule for this element as per the

CSO Order on Consent is:

1. Initiate Final Design: June 2006

2. Find Design Completion Including
CPM Analysis: June 2010

3. Submit Form 2A SPDES Application:
June 2009

4. Noticeto Proceed with Construction:
June 2011

5. Congtruction Complete: December 2015

C. Dranage Basin Specific Long Term Control
Plans

Being reported on under the Citywide Long
Term Control Plan for CSO Project

The schedule for these plans as per the CSO
Order on Consent is:
1. Submit Approvable Drainage Basin
Specific LTCP for Jamaica Bay: August
2012
2. Submit Approvable Drainage Basin
Specific LTCP for Spring Creek: August
2012
3. Submit Approvable Drainage Basin
Specific LTCP for Fresh Creek: August
2012

4. Submit Approvable Drainage Basin Specific
LTCP for Hendrix Creek: August 2012

D. Paerdegat Basin CSO Retention Facility

The Paerdegat Basin CSO Retention Facility is
located in southeastern Brooklyn, at the intersection
of Flatlands and Ralph Avenues. The facility will
receive combined sewer overflows from a drainage
area of approximately 6,000 acres within the Coney
Idand WPCP service area. The facility is currently
under construction. Upon its completion, the facility
will consist of afour bay underground storage tank
and operations buildings. The stored CSO (up to 20
million gallons in-tank plus 30 million galonsin-
line) will be pumped back to the Coney Idland
WPCP for treatment after each rain event.

Jamaica Tributaries CSO
The Jamaica Tributaries project area includes the
Jamai ca WPCP sewershed area and the tributaries
that receive wet weather discharges from the
drainage area. These tributaries include Bergen,
Thurston (in the southeast portion), Shellbank, and
Hawtree Basins, which are located in the northeast
portion of Jamaica Bay. There are several projects
that are being advanced. These include:
Meadowmere & Warnerville DWO
Abatement — This project includes
congtruction of anew pumping station, force
main and sanitary sewer collection systemin
southeast Queens, to convey flows from the
communities of Meadowmere and Warnerville
to the Jamai ca drainage area collection system
for treatment at the Jamaica WPCP. This
project will eliminate the dry westher
discharges that currently occur within these
two communities that are not presently
connected to City’s collection system.
Expansion of Wet Weather Capacity of
Jamaica WPCP — An additional 50 MGD of
wet weather flow will be treated at the
Jamaica WPCP to reduce CSO discharges to
Bergen Basin.
Dedtratification Facility — The system is
designed to reduce temperature stratification
during the summer season. This stratification
leads to poor water quality conditionsin the

March 1, 2007

49



Ja mui:g Bay

Volume 1 — Draft Jamaica Bay Watershed Protection Plan

basin resulting in the emission of nuisance
odors. This project currently has an
operating pilot facility at Shellbank Basin
that has produced results over the last six
summer Seasons.

Laurelton and Springfield Blvd. Drainage
Plan — A drainage plan for 7,000 acresin
southeast Queensiis being developed to
address flooding and to construct high+
level storm sewersin a 1,450 acre CSO
drainage area tributary to Thurston Basin.
The drainage plan will identify the
necessary capital sewer projects required
to dleviate flooding and convert this CSO
drainage areato a high level storm sewer
system.

Regulator Automation — Automation of
key regulators was recommended in
response to the 1988 SPDES permit
requirements that called for telemetry in
collection system regulators to detect dry
weather overflows. The Citywide
Collection Fecilities Supervisory Control
and Data Acquisition (SCADA) System
Project will automate key collection
system regulators via the insta lation of
electro-hydraulic actuators capable of
controlling flows to the sewer interceptor.
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