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3.0 Existing Sewer System Facilities

The Newtown Creek watershed is primarily of sewersheds tributary to two different
WWTPs; the Bowery Bay and Newtown Creek WWTPs. Figure 3-1 presents the Newtown
Creek watershed in relation to the Bowery Bay and Newtown Creek WWTP service areas.
During significant rainfall events, Newtown Creek receives discharges of combined sewage via
reliefs from the combined sewer system, as well as discharges of stormwater runoff mainly from
storm sewers and minor direct overland runoff. This section presents a description of the
existing sewer system facilities, the collection system, and characteristics of sewer system
discharges to Newtown Creek (Figure 3-2).

3.1 BOWERY BAY WWTP

The Bowery Bay WWTP is a secondary treatment facility with a DDWF capacity of 150
MGD and a maximum flow capacity of 300 MGD. The Bowery Bay WWTP is permitted by the
DEC under SPDES permit number NY-0026158. The facility is located at 43-01 Berrian Blvd.,
Astoria, NY, 11105 in the Astoria section of Queens, on a 34.6 acre site adjacent to the Rikers
Island Channel, leading into the Upper East River, bounded by Berrian Blvd. and Steinway
Street. The Bowery Bay WWTP serves an area of approximately 14,089 acres in the Northwest
section of Queens, including the communities of Kew Garden Hills, Rego Park, Forest Hills,
Forest Hills Gardens, North Corona, South Corona, Lefrak City, Elmhurst, East EImhurst,
Jackson Heights, Maspeth, Woodside, Sunnyside Gardens, Sunnyside, Hunters Point, Long
Island City, Astoria, Astoria Heights, Steinway, Ravenswood, and Roosevelt Island. The total
sewer length, including sanitary, combined, and interceptor sewers, that feeds into the Bowery
Bay WWTP is 398 miles. The Bowery Bay WWTP has been providing full secondary treatment
up to 225 MGD since 1978. Processes include primary screening, raw sewage pumping, grit
removal and primary settling, air activated sludge capable of operating in the step aeration mode,
final settling, and chlorine disinfection. The Bowery Bay WWTP has a DDWF capacity of 150
MGD, and is designed to receive a maximum flow of 300 MGD (2 times DDWF) with 225
MGD (1.5 times DDWF) receiving secondary treatment as required by the SPDES permit.
Flows over 225 MGD receive primary treatment and disinfection. The daily average flow during
Fiscal Year 2008 was 105 MGD, with a dry weather flow average of 95 MGD. Table 3-1
summarizes the Bowery Bay WWTP permit limits.

The Bowery Bay plant went into operation in 1939 as a 40 MGD primary treatment plant
and has undergone a series of upgrades and expansions since that time. In 1940, secondary
treatment was implemented using the step aeration process. In 1954, the plant's capacity was
increased to 120 MGD and then again in 1971 to 150 MGD. In 1991, sludge dewatering
facilities were added. In December 1999, construction was completed for the Basic Step Feed
BNR retrofit at Bowery Bay. This included the installation of baffles in each pass of the aeration
tanks to create anoxic zones, submersible mixers in each anoxic zone to prevent solids settling,
froth-control chlorine spray hoods for filament suppression, and fine bubble membrane diffusers
to provide necessary oxygen transfer rates. Currently, Bowery Bay is undergoing upgrades to
replace and refurbish aged and outdated facilities and provide additional biological nutrient
removal capability.
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Table 3-1. Select Bowery Bay WWTP SPDES Effluent Permit Limits

Parameter Basis Value Units

DDWF 150

Minimum secondary treatment 225
Flow Minimum primary treatment 300 MGD

Actual average, FY2005 126

Monthly average 25
CBOD; 7-day average 40 mo/L

Monthly average 30
TSS 7-day average 45 mg/L
Total Nitrogen'”) 12-month rolling average 101,075 Ib/day
'Nitrogen limit for the Combined East River Management Zone, calculated as the sum of the discharges from
the four Upper East River WWTPs (Bowery Bay, Hunts Point, Wards Island, Tallman Island) and one quarter
of the discharges from the 2 Lower East River WWTPs (Newtown Creek, Red Hook). This limit is effective
through June 2010, then decreases stepwise until the limit of 44,325 Ib/day takes effect in 2017.

3.1.1 WWTP Process Information

Figure 3-3 shows the current layout of the Bowery Bay WWTP. Two interceptors deliver
flow to the Bowery Bay WWTP. The low level interceptor is a 96-inch sewer that enters the low
level screening chamber. The high level interceptor is a 9-foot by 9-foot sewer that enters the
high level screening chamber. There are three low level screens, each four feet wide with 1-inch
openings, which are cleaned with a vertical climber rake. Each of the low level screens is
designed to handle 47 MGD. There are also three high level screens, each seven feet wide with
1-inch openings, which are also cleaned with a vertical climber rake. Each of the high level
screens is designed to handle 53 MGD.

After the interceptor flows enters the plant and passes through the screening channels, it
proceeds to the high and low level wet wells. The low level pumps draw flow from the low level
wet well via a 36-inch suction line. Discharge from each low level pump is via a 36-inch line
that includes a cone check valve and gate valve. The low level pump system has four vertical,
centrifugal, mixed-flow, bottom suction, flooded suction main sewage pumps, rated at 47 MGD
each, at a total dynamic head of 62-feet. These pumps are in the process of being replaced.The
high level pumps draw flow from the high level wet well via a 36-inch suction line. Discharge
from each high level pump is via a 36-inch line that includes a cone check valve and gate valve.
The high level pump system has four vertical, centrifugal, mixed-flow, bottom suction, flooded
suction main sewage pumps, rated at 53 MGD each, at a total dynamic head of 38-feet.

Each low and high level pump discharges into a line connected to the low and high
discharge headers which convey raw sewage to the Division Structure. The Division Structure
splits into five distribution channels. Each channel has a secondary screen. The secondary
screens are 5 feet wide with 1/2-inch openings. Each screen operates continuously and is
cleaned on a timed cycle or a differential head with a climber rake.

Flow is divided into two process chains, identified as the north battery and the south
battery (See Figure 3-4). Secondary screen effluent is conveyed to the 15 primary settling tanks,
nine of which are in the south battery and six in the north battery. All tanks are three—bay, end—
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collection, and rectangular clarifiers. Sludge is directed along the tank bottom to the cross
collector located at the influent end of the tank by chain and flight collectors. South battery
contains a single cross collector then conveys sludge to the draw off sump where it is withdrawn
by pump suction to cyclone degritters. The screws are used in the north battery instead of cross
collectors. The total volume of the primary settling tanks is 8.1 million gallons (MG) with a
surface overflow rate of 1,613 gpd/sf at average design flow.

Primary tank effluent is conveyed to the aeration tanks in a primary effluent channel.
Ten 4-pass aeration tanks provide biological treatment; six in the south battery and four in the
north battery. The total aeration tank volume is 25.2 MG. There are five aeration blowers each
with 35,000 scfm, providing air to the aeration tanks through membrane diffusers. These
blowers will be in operation before summer 2011.

Aeration tank effluent is conveyed to the 17 final settling tanks, eleven in the south
battery and six in the north battery. All tanks are three-bay, center—collection, and rectangular
clarifiers. Sludge is directed along the tank bottom to the cross collector located past midway of
the tank from both the influent end and the effluent end by chain and flight collectors. A single
cross collector then conveys sludge to the draw off sump where a hydrostatic lift conveys the
sludge to a RAS well. Each final settling tank has a telescoping valve to control the RAS rate
located in the sludge well.

Final settling tank effluent is conveyed to the three chlorine contact tanks. The three
chlorine contact tanks have a total volume of 3.27 MG and a detention time of 15.7 minutes at
the peak design flow rate of 300 MGD. Chlorinated effluent is discharged through the Rikers
Island Channel to the Upper East River. Primary sludge is degritted in cyclone degritters before
mixing with secondary waste activated sludge in the thickeners. Secondary waste activated
sludge is withdrawn from the final settling tank underflow. The combined mixed sludge is
thickened in a set of eight gravity thickeners with a total volume of 2.9 MG. The design
overflow rate for the eight thickeners is 800 gpd/sf and the design solids loading rate is 7.7 Ib/ft>-
day at average flow conditions.

Thickener overflow is returned to the division structure, upstream of the primary settling
tanks and thickened sludge is stabilized in a set of six anaerobic digesters. Four digesters are
used as primary digesters and two are designed operate as secondary digesters. However, the
two secondary digesters are currently being used as sludge storage tanks. The anaerobic
digesters are heated and mixed. Digested sludge is stored in four sludge storage tanks. Digested
sludge is dewatered by centrifuges and the dewatered sludge cake is hauled offsite for further
treatment or use. Centrate produced from Bowery Bay’s dewatering facility is currently
transported via vessel to the North River WWTP until the completion of the BB-59 contract,
expected January 2012. Centrate will be treated onsite in separated centrate treatment tanks.

3.1.2 Bowery Bay WWTP Wet Weather Operating Plan

DEP is required by its SPDES permit to maximize the treatment of combined sewage at
the Bowery Bay WWTP. The permit requires treatment of flows of up to 225 MGD through
complete secondary treatment. Further, to maximize combined sewage treatment, the SPDES
permit requires flows of up to 300 MGD to be processed through all elements of the WWTP
except the aeration basins and the final settling clarifiers.

3-5 June 2011






Newtown Creek WPCP
Facility Layout

Newtown Creek Waterbody/Watershed Plan Figure 3-4




New York City Department of Environmental Protection Waterbody/Watershed Facility Plan Report

Newtown Creek

New York State requires the development of a Wet Weather Operating Plan (WWOP) as
one of the 14 BMPs for collection systems that include combined sewers. The goal of the
WWOP is to maximize flow to the WWTP, one of the nine minimum elements of long-term
CSO control planning. DEP has developed a WWOP for each of its 14 WWTPs, and Table 3-2
summarizes the requirements for the Bowery Bay WWTP, and notes that flows beyond the
maximum capacity of the aeration basins and final clarifiers (i.e., over 300 MGD) would cause
damage to the WWTP by creating washout of biological solids and clarifier flooding. The
WWOP therefore suggests that the facility is operating at or near its maximum capacity as
designed, configured and permitted by the DEC. The WWOP for Bowery Bay was submitted to

the DEC in March 2009, as required by the SPDES permit and is attached as Appendix A.

Table 3-2. Wet Weather Operating Plan for Bowery Bay WWTP

Unit . General Protocols Rationale
Operation
Maintain wet well level and visually monitor To protect the main sewage pumps from
L damage and allow the plant to pump the
Influent Gates | screens for overflow. If screen blinding occurs, : .
. . . maximum flow through primary treatment
and Screens close the influent sluice gate until the screen - I
without flooding high/low level wet wells and
clears. .
the high level or bar screen channels.
To allow the plant to pump the maximum flow
. Maintain wet well level by adjusting/adding through primary treatment without flooding and
Main Sewage . - 2 X
PUMDS main sewage pumps and pump to maximum to minimize the need for flow storage in the
P capacity. collection system and reduce the storm sewer
overflows to the East River.
Maximize the amount of flow that receives
Primary Check levels of primary tank influent channel primary treatment, protect downstream
Settling and effluent weirs for flooding. Reduce flow if | processes from abnormal wear due to grit
Tanks necessary. abrasion, and prevent grit and grease
accumulation in the aeration tanks.
When flow reaches 225 MGD, fully open the
South Bypass Control Gate and bypass flow
around the aeration tanks into chlorination. The - . .
To maximize the flow that receives primary
actual flow that can be bypassed may be lower -
Bypass ; : treatment, chlorination, and secondary treatment
in order to protect the nitrogen treatment : - o . .
Channel . . without causing nitrification failure, hydraulic
biomass. If flow meter fails, use temporary . oY
. failure, or violations.
measurement ruler installed on the wall and
convert the inches of water into MGD based on
the chart provided.
Aeration Adjust/shut off wasting rates and shut off froth To maintain a desired solids inventory in Fhe
aerators. Also, spray hoods are not effective
Tanks hoods. -
during wet weather events.
Final Settling | Check sludge collectors, effluent quality, RAS To prevent solids build-up and washout in the
Tanks bell weirs, and RAS pump flow rate. clarifiers.
Adjust chlorine dose as flow increases. Whena | To meet the elevated chlorine residual demand
Chlorination | sixth main sewage pump is started, increase the | from additional flow and from bypassed flow
chlorine dose in anticipation of bypassed flow. that has only received primary treatment.
Sludge No changes are currently made to the thickening | To prevent flooding of the thickener overflow
Handling operations during wet weather events. Weirs.
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3.1.3 Other Bowery Bay WWTP Operational Constraints

The DEC and the DEP entered into a Nitrogen Control Consent Order that updated the
New York City SPDES permits to reduce nitrogen. The Consent Order was partly a result of the
Long Island Sound Study, which determined that a 58.5 percent load reduction of nitrogen
discharge would be needed to meet their water quality standards.

A Phase | Modified BNR Facility Plan, which outlines the DEP modified nitrogen
program to upgrade five of its WWTPs that discharge into the Upper East River (Bowery Bay,
Hunts Point, Tallman Island, Wards Island) and Jamaica Bay (26th Ward) for nitrogen removal,
has agreed upon and was executed on February 1, 2006. The critical BNR upgrade items for
Phase | construction at all five of the plants are as follows:

1. Aeration tank equipment modifications:
-Baffles for the creation of anoxic/switch zones and pre-anoxic zones
-Mixers in the anoxic zones
2. Process aeration system upgrades:
-New blowers or retrofit of existing blowers
-New diffusers (fine bubble)
-Air distribution control equipment
-Metering and dissolved oxygen (DO) monitoring and control
3. RASWAS systems:
-Expanded capacity or upgrade of existing RAS/WAS system, as applicable
4. Froth control system:
-Implemented to prevent or control filamentous growth
5. Chemical addition facilities:
-Sodium hypochlorite for froth control (RAS and surface chlorination)
-Sodium Hydroxide for nitrification and pH buffering (except at Tallman Island)
6. Final settling tanks (Upgrades implemented on a plant specific basis):
-Maximize solids removal
-Allow for increased RAS flow requirements
-Handle higher solids loading from the aeration tanks

DEP is also required to perform interim measures during the Phase | construction period
to reduce the levels of nitrogen being discharged into the East River. At the Bowery Bay and
Tallman Island WWTPs these measures include transport of digested sludge and/or centrate for
processing at another DEP WWTP or an out-of-city facility via shipping with DEP marine
vessels or contract services. This requirement to transship took effect July 1, 2009 and will
remain in force through the end of Phase | BNR construction.
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Phase Il upgrades are also a part of the agreed-upon Nitrogen Facility Plan. The Phase Il
plan was submitted to DEC on December 31, 2009. A major component of Phase Il upgrades is
expected to be supplemental carbon addition facilities to promote denitrofication and further
reduce nitrogen discharges into the Upper East River. Phase Il upgrades are projected to be
online by January 1, 2016.

Concurrent with the BNR upgrades, the DEP continues to perform upgrade work as part
of the Plant Upgrade Program at the Upper East River WWTPs and the 26th Ward WWTP.
Plant upgrades are required to stabilize or replace equipment that has reached its intended design
life to ensure reliable plant performance that is in compliance with the existing SPDES permits
for each WWTP.

3.2 NEWTOWN CREEK WWTP

The Newtown Creek WWTP is a secondary treatment plant with a DDWF capacity of
310 MGD. The Newtown Creek WWTP is permitted by the DEC under SPDES permit number
NY-0026204. The facility is located at 329 Greenpoint Avenue, Brooklyn, NY, 11222 in the
Greenpoint section of Brooklyn, on a 53 acre site adjacent to Newtown Creek, leading into the
East River, located between Provost Street and North Henry Street. The Newtown Creek
WWTP serves an area of approximately 16,656 acres on the Lower East Side and Lower
Manhattan, Northeast Brooklyn, and Western Queens, including the communities of West
Village, Greenwich Village, Soho, Little Italy, Tribeca, East Village, Noho, Lower East Side,
Stuyvesant Town, Gramercy, Murray Hill, Tudor City, Turtle Bay, Sutton Place, Chinatown,
Civic Center, Battery Park, Financial District, Greenpoint, North Side, Southside, Williamsburg,
East Williamsburg, Bedford Stuyvesant, Bushwick, Ridgewood, Glendale, Maspeth, Middle
Village, Blissville, Ocean Hill, and Weeksville (Figure 3-1). The total sewer length, including
sanitary, combined, and interceptor sewers, that feeds into the Newtown Creek WWTP is 593
miles.

The Newtown Creek WWTP is currently under construction and will be capable of
providing full secondary treatment in 2008. Processes include primary screening, raw sewage
pumping, grit removal, air activated sludge (capable of operating in the step aeration mode post-
construction), final settling, and chlorine disinfection. Figure 3-4 shows the current layout of the
Newtown Creek WWTP and identifies the facilities currently under construction or to be
constructed in the near future. The Newtown Creek WWTP has a DDWF capacity of 310 MGD,
and is designed to receive a maximum flow of 700 MGD (2.25 times DDWF) with all of it
(because there is no bypass at Newtown Creek, all flow must pass through the aeration tanks)
receiving secondary treatment.  The daily average flow during 2004 was 229 MGD, with a dry
weather flow average of 211 MGD. During severe wet weather events in 2004, the plant treated
580 to 625 MGD. Table 3-3 summarizes the Newtown Creek WWTP permit limits.
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Table 3-3. Select Newtown Creek WWTP Effluent Permit Limits

Parameter Basis Value Units
DDWF 310 "
Maximum secondary treatment 700 ¢

Flow Maximum primary treatment 700 @ MGD
Actual average, 2004 229
Monthly average 25

CBOD; 7-day average 40 mo/L
Monthly average 30

TSS 7-day average 45 mg/L

Total Nitrogen 12-month rolling average 108,375 | Ib/day

W There is no bypass in place at Newtown Creek, all flow passes through the aeration tanks.

@ The DEP has an agreement with the DEC to provide for treatment beyond the 2XDDWF normally seen at
other WWTPs.

® Nitrogen limit for the Combined East River Management Zone, calculated as the sum of the discharges from
the four Upper East River WWTPs (Bowery Bay, Hunts Point, Wards Island, Tallman Island) and one quarter
of the discharges from the 2 Lower East River WWTPs (Newtown Creek, Red Hook). This limit is effective
through November 2009, then decreases stepwise until the limit of 44,325 Ib/day takes effect in 2017.

The Newtown Creek WWTP opened in 1967 with a modified aeration capacity of 310
MGD to provide 60 percent removal of biochemical oxygen demand and 70 percent removal of
suspended solids. The plant is currently being upgraded to meet the wastewater treatment
standards of the Clean Water Act within the constraints of a USEPA Consent Order. Facility
upgrading will result in construction of additional wastewater treatment facilities to provide
secondary treatment and improve the plant's ability to handle combined sanitary and storm flows
in wet weather. The annual average dry weather flow will remain at 310 MGD, but the plant will
be required to provide 85 percent removal of biochemical oxygen demand and 85 percent
removal of suspended solids. For the upgrade, the site area will be enlarged from 36 acres to
approximately 53 acres. For the expansion, the City of New York DEP acquired three adjoining
properties and demapped two streets.

3.2.1 Newtown Creek WWTP Process Information

Figure 3-5 shows the current process treatment for the Newtown Creek WWTP. The
plant receives wastewater from two service areas: Brooklyn/Queens and Manhattan. The
Brooklyn/Queens flow enters the Brooklyn/Queens pump station that is located at the plant. The
Manhattan flow is pumped from the Manhattan Pump Station, located at Avenue D between East
12th Street and East 13th Street, into the main plant influent conduit where it joins the
Brooklyn/Queens pump station flow and internal plant recycles. Throttling gates are being
constructed at the Manhattan Pump Station junction chamber. Additional throttling gates will
also be constructed on the Kent Avenue interceptor feeding the Brooklyn/Queens Pump Station.
The main sewage pumps at both pump stations will be replaced with 100 MGD pumps (five at
each pump station).

Plant influent flow from the Manhattan and Brooklyn/Queens Pump Stations passes
through four primary screen channels. Each screen channel is 8-feet by 12%:-feet and contains a
screen with 1-inch clear openings between the bars.
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The Newtown Creek WWTP does not use primary tanks; instead, 16 aerated grit tanks
are used. Influent flow enters the aerated grit tanks through uptake shafts (two per tank) from the
main battery feed conduit. Effluent from each grit tank flows into a single aeration tank influent
distribution channel in each aeration tank, which distributes flow to each aeration tank pass
through eight individual manual slide gates (two per pass). Sixteen aeration tanks provide
biological treatment. Return activated sludge enters the aeration tanks at the head end of the first
pass. The aeration tank mixed liquor subsequently passes through a concrete baffle wall directly
into the final clarifiers. The total aeration tank volume is 18.7 MG and six 30,000 scfm blowers
provide air to the tanks through ceramic tube diffusers.

Aeration tank effluent passes into 16 final settling tanks where solids are settled. The
total volume of the final settling tanks is 31.4 MG with a surface overflow rate of 881 gpd/sf at
average design flow. Final settling tank effluent is conveyed to the four chlorine contact tanks.
The four tanks have a total volume of 6.79 MG and a detention time of 15.8 minutes.

Plant effluent is discharged into the East River via a 12-foot diameter outfall with 25 T-
shaped diffusers. The diffusers are used to diffuse effluent from the plant in the East River,
approximately 45-feet below the mean water level.

Waste sludge is thickened in eight 70-foot diameter gravity thickeners, six of which are
currently in use. The total available volume of gravity thickeners is 2.8 MG. The gravity
thickeners will be replaced by centrifuges currently under construction. After thickening, the
sludge is sent to six fixed steel cover anaerobic digestion tanks. The digesters operate in a high-
rate, complete mix system mode. Four digesters operate as primaries with a total volume of 9.5
MG and two operate as secondaries with a total volume of 3.1 MG. After digestion, the sludge is
stored in two sludge storage tanks with a total volume of 1.9 MG on site at Newtown Creek and
one sludge storage tank at the East River Sludge Loading Dock. Sludge is hauled by barge to
offsite dewatering facilities.

3.2.2 Newtown Creek WWTP Wet Weather Operating Plan

New York State requires development of a WWOP as one of the 13 BMPs for collection
systems that include combined sewers. The goal of the WWOP is to maximize flow to the
WWTP, one of the nine minimum elements of long-term CSO control planning. DEP has
developed a WWOP for each of its 14 WWTPs, and Table 3-4 summarizes the requirements for
the Newtown Creek WWTP. The WWOP for Newtown Creek was submitted to the state in
April 2010, as required by the SPDES permit and is attached as Appendix B.

Table 3-4. Wet Weather Operating Plan for Newtown Creek WWTP

unit General Protocols Rationale
Operation
At the Brooklyn pump station, visually monitor influent flow and .

X - To prevent flooding of bar
channel levels. As channel levels rise, open additional channels. If all screens/channels and
channels are in service, throttle influent gates as necessary. Increase screen room while

Influent screenings monitoring and manually switch bar screen rakes to maximizina flow to the
Gates and continuous cleaning. If blinding occurs, close the influent gate to the lant and tg rotect
Screens blinded screen. At the Manhattan pump station, visually monitor 3ownstream F;aw
influent channel levels and throttle the influent gates as necessary to
. . N wastewater pumps from
prevent overflow. Increase screenings and equipment monitoring. If damace by larce obiects
screen blinding occurs, close the influent gate to the blinded screen. ge Dy 1arge objects.
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Table 3-4. Wet Weather Operating Plan for Newtown Creek WWTP

Unit . General Protocols Rationale
Operation
At both the Brooklyn and Manhattan pump stations, all wet weather
events require an increase in screenings and channel monitoring from
two times per eight hours to continuous monitoring. Manually switch
bar screen rakes to continuous cleaning “hand” operation at the local
control panel for each unit (1.5-2 minutes per cycle in continuous
cleaning mode). Monitor discharge receiving bin level. When
Main receiving bin is full, empty bin into large contractor bin using forklift. | To protect downstream raw
Sewage Return receiving bin and shovel any screening that discharged to the wastewater pumps from
Pumps floor during emptying back into the bin. Monitor the large contractor damage by large objects.
bin, notify supervisoer when approaching 75% full for bin to be called
in to the contractor for change-out. Visually inspect equipment.
Confirm that cleaning rakes are properly meshing with bar screens, and
screens have not blinded and are operating properly. If blinding of bar
screen occurs, notify supervisor and close influent gate to the blinded
screen until screen is cleared and/or high flows decrease
For the Brooklyn pump station, monitor wet well elevation. As the wet
well level rises, place pumps in service and increase speed of variable
speed pumps as necessary to maintain a wet well wastewater elevation
of approximately -16 feet. Pump to maximum capacitry of the
pumping station of the differnece between the maximum plant flow
capacity with process units out of service and the Manhattan Pump
Station pumping capacity, whichever is lower. All adjustments are Maximize flow to
made manually by Operator (STW/SSTW) in the pump control room treatment plant and
. based on maintaining wet well level within desired operating ranage. minimize need for flow
Primary - . . : - . . .

. Restrict flow through influent throttling gate if pumping rate is storage in collection
Settling e Il level . . . f .
Tanks maX|m|zed anq wet well level continues to rise (see Section 2.1.2_ or system and associated

influent throttling gate operations). For the Manhattan pump station, storm overflow from
monitor wet well elevation. As the wet well level rises, place pumps in | collection system into
service and increase speed of variable speed pumps as necessary. river.
Pump a minimum of 300 MGD during a wet weather event. All
adjustments are made manually by Operator (STW/SSTW) in the
pump control room based on maintaining wet well elvel within desired
operating range. Restrict flow through influent throttling gates if
pumping rate is maximized and wet well level continues to rise (see
Section 2.1.3 for influent throttling gate operations).
Monitor the grit roll-off containers. Notify Supervisor (Watch Protect QOwnstrgam
. - N mechanical equipment and
Engineer) when approaching 75% full and request additional .
. : . . pumps from abrasion and
Bypass containers, as determined by Supervisor. Operate up to four Grit 2CCOMDanNYing abnormal
Channel Houses as determined by Supervisor based on plant experience. panying
S . . S . wear. Prevent
Maintain a maximum number of detritors on line in accordance with . -
. accumulation of grit in
Section 1.4.3. .
aeration tanks.
,_?_\éel:]i[;on There is no bypass in place at Newtown Creek N/A
Final Flow rates determine aeration tank influent pass gate settings Sﬁgrﬁgtsi::t;?lnsszrteto ark
Settling automatically, when influent flow exceeds 400 MGD, open the D pass solids to re\)//ent soli%s
Tanks gate to 100% and then close the B pass gate. P

washout in the final tanks.
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Table 3-4. Wet Weather Operating Plan for Newtown Creek WWTP

Unit . General Protocols Rationale
Operation
High flows will
substantially increase
solids loading to the
No changes currently made to final sedimentation tank operations cl_arlflers and may result in
: . high effluent TSS. These
Chlor- schedule during wet weather event. Check telescoping valve for o
N . ! . : conditions can lead to loss
ination clogging with rags and other debris and clean debris as necessary. : - . .
. . of biological solids, which
Disable the automatic scum removal system.
may reduce treatment
efficiency when the plant
returns to dry weather flow
conditions.
All three CCTs are needed to maintain a minimum 15 minute detention
time during larger storm events. Therefore, all CCT maintenance
should be scheduled around storm events, or will need to go back on —
Sludge line if one is off and a storm event begins. The pumping range for the | To maintain chlorine
Handling metering pumps requires one stroke setting for normal flow and a residual and coliform kills.
longer stroke setting for storm events (250 MGD dry weather, 500
MGD wet weather). The operator will make the change as the flow
increases.

3.2.3 Other Operational Constraints

DEC and DEP entered into a Nitrogen Control Consent Order that updated the New York
City SPDES permits to reduce nitrogen discharges to the Long Island Sound and Jamaica Bay to
reduce the occurrence of eutrophic conditions and improve attainment of dissolved oxygen
numerical criteria. Although the permitted effluent nitrogen load established by the Nitrogen
Control Consent Order includes the discharge from both Lower East River WWTPs (Red Hook
and Newtown Creek), there are currently no plans to implement Biological Nitrogen Removal
(BNR) at either facility because the City is meeting its overall nitrogen goals. However, because
of ongoing efforts by the Harbor Estuary Program (HEP) for water quality improvements, it is
possible that BNR may be required at some point in the future. According to the 1998 DEP
Nitrogen Control Feasibility Plan, no retrofit technologies could be identified that would result in
a significant increase in nitrogen removal at Newtown Creek WWTP. At Red Hook,
infrastructure does exist in the aeration tanks and froth control system that would make it
possible to operate at basic step feed BNR, but the plant is not being run in that mode and there
are no plans to begin BNR operation.

3.3 NEWTOWN CREEK WATERSHED COLLECTION SYSTEM

The Newtown Creek WWTP collection system is almost entirely a combined sewer
system although some localized areas have separate sanitary and storm sewers. Details in this
section were derived from URS (1993), Greeley and Hansen (1982), and LTCP-JV (2005).

3.3.1 Combined Sewer System

Combined sewers serve approximately 6,185-acres (81 percent) of the 7, 650-acre
Newtown Creek watershed. The combined sewers discharge to regulators where the wastewater
flows are diverted to large interceptor sewers. The interceptor sewers then carry the flows to the
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WWTP. Flows that exceed interceptor or plant capacity are bypassed at the regulators to the
receiving waters as CSOs. Figure 3-6 presents the major components of the drainage system,
including pump stations, interceptor sewers, regulators, CSO outfalls, storm outfalls, and
associated area delineations. As shown in Figure 3-6, the sewershed is comprised of two distinct
subareas, one draining to the Bowery Bay WWTP, and the other to the Newtown Creek WWTP.
The following describes the combined sewer system in each of these subareas.

Bowery Bay WWTP Sub-Area

The portion of the Newtown Creek sewershed draining to the Bowery Bay WWTP is
north of the lower reach of the Creek in Queens. The drainage area tributary to the Creek is
approximately 968-acres (737-acres with combined sewers) and includes the Borden Avenue
Pumping Station, and 13 active CSOs. This sub-area is part of the Low Level portion of the
Bowery Bay WWTP service area. The Low Level service area contains 46 regulators, of which
19 interconnected regulators discharge to the Newtown Creek during wet weather through the 13
CSOs. Of these 13 CSOs, 6 discharge to the tributary Dutch Kills (BB-004, 009, 010, 026, 040,
and 042), and 6 discharge to Newtown Creek (BB-011, 012, 013, 014, 015, and 043). An
additional 2-feet, 8-inches x 4-foot outfall, BB-049, is listed in the Bowery Bay WWTP SPDES
permit as discharging to Dutch Kills near 21 Street, but no further information is available such
as which regulator it is connected to. This outfall is shown on Figure 3-6 to be located adjacent
to Newtown Creek and not Dutch Kills, based on the latitude and longitude provided in the
SPDES permit. Table 3-5 presents a listing of the permitted CSO outfalls’ locations, dimensions,
and associated regulators and drainage areas.

Table 3-5. CSO Discharges to Newtown Creek from the Bowery Bay WWTP Service Area

Regulator | Regulator Location Waterbody outfall¥ | Outfall Size | Drainage
Area (ac)
Greenpoint Ave. & Newtown Creek, north » 1
BB-L1 Newtown Creek shore, west of Dutch Kills BB-011 | 247 diameter | 17
35" Street W/O Review | Newtown Creek, north -
BB-12 Ave. shore, west of Dutch Kills BB-012 | 247 diameter | 13
BB-L3 E‘mge” Ave. &Duteh | b e Kills, eastern shore | BB-004 | 6-6” x 33" | 12
th - s_(\" >_
BB-L3B | o oot &MU | pych Kills, eastern shore | BB-009 | L1707 X | 280
RR. Borden Pump Station Tributary to BB-L3B
BB-L3A Influent through Borden P.S.
Hunter Point Ave. & .
- BB-L37 \an Dam Street Tributary to BB-L3B
; th
-BB-L3g | Hunter Point Ave. & 307 | rp iary to BB-L3B
Street
th
- BB-L41 gorde” Ave. &30 Tributary to BB-L3B
treet
BB-L3C Behind Borden P.S. Dutch Kills, eastern shore BB-010 | 30” diameter | 25
th th
BB-L4® | 47 Ave between287& | p o kills, head end BB-026 | 9-0°x4'-6" | 296
29" Streets
-BB-L39 | 47" Ave. & 30" Street Tributary to BB-L4
-BB-L40 | 47" Ave. & 31% Street Tributary to BB-L4
th H
-BB-Lag | 5 Street &SI rrip ary 0 BB-L4
BB-L5 49™ Ave. & 27" Street Dutch Kills, western shore BB-040 | 24” diameter | 8
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Table 3-5. CSO Discharges to Newtown Creek from the Bowery Bay WWTP Service Area

Regulator | Regulator Location Waterbody Outfall® | Outfall Size | Drainage
Area (ac)
th
BB-L6 gt‘;;zf“ Ave. & 21 Dutch Kills, western shore | BB-042 | 127 diameter | 1
E/S 11™ Street, S/O 53™ | Newtown Creek, north o
BB-L7 Ave. shore, east of Dutch Kills BB-043 | 547 diameter | 37
W/S 11" Street & S/O Newtown Creek, north Y
BB-L8 539 Ave. shore, east of Dutch Kills BB-013 | 72" diameter | 31
Vernon Blvd., S/O 54th Newtown Creek, north v 1-
BB-L9 Ave. shore, east of Dutch Kills BB-014 | 227 diameter .
BB-L10 | 5th Street & 55th Ave, | ewtown Creek, north BB-015 | 15 diameter | 5
shore, east of Dutch Kills
Total Combined Sewer Area (Acres) 737

" Dry weather flow from BB-L40 bypasses BB-L39 and is sent to BB-L-42 at Equalizing Chamber No. 2.

@ Qutfall BB-049 is listed in SPDES Permit No. NY- 0026158 as being a 2°-8” x 4’ outfall discharging into
Dutch Kills near 21% St., however, no further information was available to determine the listed parameters.

@) An additional 2-feet, 8-inches x 4-foot outfall, BB-049, is listed in the Bowery Bay WWTP SPDES permit as
discharging to Dutch Kills near 21% Street, but no further information is available such as which regulator it is
connected to.

The Borden Avenue Pump Station, located at Borden Avenue and Review Street,
operates within the Bowery Bay WWTP Low Level service area and is within the Newtown
Creek sewershed. The Borden Avenue Pump Station has one online and two standby pumps for a
total capacity of 3.9 MGD, and the average dry weather flow is 453,000 gallons per day (gpd).

The Long Island City Interceptor is a principal element of the Bowery Bay Low Level
service area. All of the Newtown Creek overflows from the Bower Bay WWTP service area are
from this interceptor, which begins running north along the west side of Dutch Kills, turning east
and crossing north of Dutch Kills, and then south along the east side of Dutch Kills back towards
Newtown Creek. The interceptor continues east along the north side of Newtown Creek to the
mouth of the Creek before heading north to the Bowery Bay WWTP where discharges are
diverted to the East River.

Newtown Creek WWTP Sub-Area

The portions of the Newtown Creek sewershed draining to the Newtown Creek WWTP
are south and the east of the Creek in Brooklyn, and northwest of the Creek in Queens. The
tributary drainage area is approximately 6,473-acres (5,455-acres with combined sewers),
includes three pumps stations, and has 10 CSOs. The Brooklyn portion contains 22 regulators,
five of which along with an overflow weir at St. Nicholas Avenue and Troutman Street and a
high relief at Ash Street and McGuiness Boulevard discharge during wet weather to Newtown
Creek. The Queens portion contains two regulators, which also discharge during wet weather to
Newtown Creek. Of these 10 CSOs, five discharge to Newtown Creek (NCQ-029, and NCB-
021, 22, 23, and 24), and five discharge to its tributaries: English Kills (NCB-015), East Branch
(NCB-019 and 83), Whale Creek (NCB-002) and Maspeth Creek (NCQ-077). Outfall NCB-002
is the overflow from Newtown Creek WWTP to Whale Creek Canal. Table 3-6 presents
information on these CSO outfalls.
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The 49" Street and Glendale Pump Stations operate within the Newtown Creek portion of
the Newtown Creek sewershed. The 49" Street Pump Station, located at 49™ Street and 57"
Avenue, is a sanitary pumping station. The station has one online and two standby pumps for a
total capacity of 7.9 MGD, and an average dry weather flow of 280,000 gpd. Although this is a
sanitary pumping station, the station discharges via the secondary interceptor from Queens to the
combined Morgan Avenue Interceptor for conveyance to the Newtown Creek WWTP.

The Glendale Pump Station, located at Cooper Avenue, west of 76" Street, is a storm
pumping station. The station has two online pumps with a total capacity of 1.2 MGD, and
pumps to the downstream combined sewer system.

The Brooklyn/Queens pump station, which is located at the WWTP, was built in 1967.
With a rated capacity of 300 MGD, the station accepts wastewater from the Brooklyn and
Queens portions of the tributary area through the Kent Avenue and Morgan Avenue Interceptors.
The five existing 70 MGD pumps are planned to be replaced with five new 107 MGD pumps
under Contract NC-36; however, there is currently no planned change in rated capacity.

There are two principal interceptors serving the Newtown Creek portion of the Newtown
Creek sewershed, the Kent Avenue Interceptor and the Morgan Avenue Interceptor. The Kent
Avenue Interceptor also accepts flow from the West Street Interceptor and together they serve
the northeast portion of Brooklyn. The Morgan Avenue Interceptor serves the northwest side of
Brooklyn and the southeast portion of Queens and accepts flow from the 49" Street Pumping
Station through the Secondary Interceptor from Queens. The Kent and Morgan Avenue
Interceptors join just upstream of the Brooklyn/Queens pump station carrying wastewater

directly to the Newtown Creek WWTP.
Table 3-6. Newtown Creek CSOs from the Newtown Creek WWTP Service Area

Regulator Regulator Location Waterbody Outfall | Outfall Size Drainage
Area(ac)
NC-Q1 W/O Russel Street Maspeth Creek, head end 0N7C;Q i7@él 0 1,107
i th rd Newtown Creek, north shore, NCQ- 66"
NC-Q2 567 Rd &43" Street east of Maspeth Creek 029 diameter 1
Johnson Ave. W/O . . NCB- 2@ 15-8”
NC-B1, B1A Porter Ave. English Kills, head end 015 < 10°-0" 2,275
NC-St. Nich | Metropolitan Ave. & NCB- 206” x 1577
Weir Troutman Ave. East Branch, head end 083 arch 1,901
Metropolitan Ave. & NCB- 36"
NC-B2 Onderdonk Ave. East Branch, head end 019 diameter 29
. Newtown Creek, south shore NCB- 24"
NC-B16 E/O Franklin Street near mouth of Creek 023 diameter 15
NC-B15 Dupont St. & Newtown Creek, south shore NCB- 18" 18
Commercial St. near mouth of Creek 024 diameter '
. Newtown Creek, south shore s v o
NC-B17 ,'Xlscr? Sutlrneiis Blvd., NJO | o6t of Newtown Creek 81228 §6 X6 | 93
WWTP
. Newtown Creek, south shore ,
High Relief ,'Xlscr? Sutlrneiis Blvd., N/O east of Newtown Creek ISIZC;B (3;i6ameter 15
WWTP
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Table 3-6. Newtown Creek CSOs from the Newtown Creek WWTP Service Area

Regulator Regulator Location Waterbody Outfall | Outfall Size Drainage
Area(ac)

Newtown

Newtown Creek NCB- 3@ 70" x

\(/3\;33# . WWTP Overflow Whale Creek Canal 002 80" N/A

Total Combined Sewer Area (Acres) 5,455 )

@ Totals may not sum precisely due to rounding.

@ Not modeled as a CSO outfall because this flow is treated before discharge.

3.3.2 Stormwater System

Direct drainage areas and separate storm sewers serve approximately 1,249-acres or 17
percent of the 7,440-acre Newtown Creek watershed. Based on the NYC Shoreline Survey there
are 218 non-CSO discharges to the Newtown Creek and its tributaries. These discharges include
storm drains, highway drains, and other direct discharges. However, the SPDES permits for the
Bowery Bay and Newtown Creek WWTPs include only five permitted storm drains that drain to
Newtown Creek or its tributaries. All five of the permitted storm outfalls are listed in the
Newtown Creek WWTP SPDES permit and are shown on Figure 3-6. The location and size of
the permitted stormwater outfalls draining to the Newtown Creek waterbody are also presented
in Table 3-7.

Table 3-7. Newtown Creek WWTP Stormwater Discharges to Newtown Creek

Stormwater | Outfall Waterbody Outfall
Outfall Location Size
NCB-629 Scholes Street English Kills 60” diameter
NCB-630 Meeker Avenue Newtown Creek 15” diameter
NCB-631 North Henry Street Newtown Creek 90” diameter
NCB-632 Grand Avenue Bridge Newtown Creek 54” diameter
NCB-633 Grand Avenue Bridge Newtown Creek 60” diameter

34  SEWER SYSTEM MODELING

Mathematical watershed models are used to simulate the hydrology (rainfall induced
runoff) and hydraulics (sewer system responses) of a watershed, and are particularly useful in
characterizing sewer system response to rainfall conditions during wet weather and in evaluating
engineering alternatives on a performance basis. In the hydrology portion of the model, climatic
conditions (such as rainfall intensity) and physical watershed characteristics (such as slope,
imperviousness, and infiltration) are used to calculate rainfall-runoff hydrographs from
individual smaller drainage areas (subcatchments). These runoff hydrographs are then applied at
corresponding locations (manholes) in the sewer system as inputs to the hydraulic portion of the
model. Wherein the hydraulic portion, the resulting hydraulic grade lines and flows are
calculated based on the characteristic and physical features of the sewer system, such as pipe
sizes, pipe slopes, and flow-control mechanisms like weirs. Model output includes sewer system
discharges which, when coupled with pollutant concentration information, provide the pollutant
loadings necessary for receiving-water models to assess water quality conditions. The following
generally describes the tools employed to model the Newtown Creek watershed. A more
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detailed description of the model setup, calibration and model-projection processes are provided
in the City-wide Long Term Control Planning Project Landside Modeling Report, Vol. 2,
Bowery Bay WPCP and Vol. 6, Newtown Creek WPCP.

3.4.1 Hydraulic Modeling Framework

The hydraulic modeling framework used in this effort is a commercially available,
proprietary software package called InfoWorks CS™, developed by Wallingford Software, U.K.
InfoWorks CS is a hydrologic/hydraulic modeling package capable of performing time-varying
simulations in complex urban settings for either individual rain events or long-term periods
comprising many rain events. The outputs include calculated hydraulic grade lines and flows
within the sewer system network and at discharge points. InfoWorks CS™ solves the complete
St. Venant hydraulic routing equations representing conservation of mass and momentum for
sewer-system flow and accounts for backwater effects, flow reversals, surcharging, looped
connections, pressure flow, and tidally affected outfalls. Similar in many respects to the
USEPA’s Storm Water Management Model (SWMM), InfoWorks CS™ offers a state-of-the-art
graphical user interface with greater flexibility and enhanced post-processing tools for analysis
of model generated outputs. In addition, InfoWorks utilizes a four-point implicit numerical
solution technique that is generally more stable than the explicit solution procedure used in
SWMM.

Model input for Infoworks CS™ includes watershed characteristics for individual
subcatchments, including area, surface imperviousness and slope, as well as sewer-system
characteristics, such as information describing the network (connectivity, pipe sizes, pipe slopes,
pipe roughness, etc.) and flow-control structures (pump stations, regulators, outfalls, WWTP
headworks, etc.). Hourly rainfall patterns and tidal conditions are also important model inputs.
InfowWorks CS™ allows interface with geographic information system (GIS) data to facilitate
model construction and analysis.

Model output includes flow and/or hydraulic gradient line (HGL) at virtually any point in
the modeled system and also at virtually any time during the modeled period. Infoworks CS™
provides full interactive views of data using geographical plan views, longitudinal sections,
spreadsheet-style grids and time-varying graphs. A three-dimensional junction view provides an
effective visual presentation of hydraulic behavior in manholes during wet or dry weather
periods. Additional post-processing of model output allows the user to view the results in
various ways as necessary to evaluate the system response, and also to visualize the
improvements resulting from various engineering alternatives

3.4.2 Application of Model to Collection Systems

New York City is comprised of 14 independent sewersheds, each having at least one
distinct watershed model. Because the Newtown Creek watershed overlaps two different
WWTP service areas, two different Infoworks models were employed for the Newtown Creek
study area: one model for the Bowery Bay WWTP low level service area, and a second model
for the Newtown Creek WWTP Brooklyn/Queens service area. Each of these models had been
previously constructed using information and data compiled from the DEP’s as-built drawings,
WWTP data, previous and ongoing planning projects, regulator improvement programs, and
inflow/infiltration analyses.  This information includes invert and ground elevations for
manholes, pipe dimensions, pump-station characteristics, and regulator configurations and
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dimensions.

Model elements include WWTP headworks, interceptors, branch interceptors, major
trunk sewers, all sewers greater than 60-inches in diameter plus other smaller, significant sewers,
and control structures such as pump stations, diversion chambers, tipping locations, reliefs,
regulators and tide gates. These models were previously calibrated and validated using flow and
hydraulic-elevation data collected during the Inner and Outer Harbor CSO Facility Planning
Projects, as well as more recent data collected in the past several years for facility planning.
Field verifications were conducted by the DEP during its Use and Standards Attainability (USA)
Project and ongoing facility planning projects to confirm and re-measure system components
where data or information gaps existed.

Conceptual alternative scenarios representing no-action and other alternatives were
simulated for the design condition (1988 JFK rainfall). Tidally influenced discharges were
calculated on a time-variable basis. Pollutant concentrations selected from field data and best
professional judgment were assigned to the sanitary and stormwater components of the combined
sewer discharges to calculate variable pollutant discharges. Similar assignments were made for
stormwater discharges. Discharges and pollutant loadings were then post-processed and used as
inputs to the receiving-water model of Newtown Creek, described in Section 4.

3.4.3 Baseline Design Condition

Watershed modeling can be an important tool in evaluating the impact of proposed
physical changes to the sewer system and/or of proposed changes to the operation of the system.
In order to provide a basis for these comparisons, a “Baseline design condition” was developed.
This Baseline condition reflects a set of conditions that are expected to be similar in all
subsequent comparisons so that the impact of the specific proposed changes can be determined.
In general, the Baseline condition represents the watershed and sewer system in its current
condition, with certain exceptions specifically used for planning purposes. These exceptions are:

e Dry-weather flow rates reflect year 2045 projections. For planning purposes, the
2045-projected dry-weather flow rates at each regulator reflect expected future
population and water-use patterns in the study area. The total projected dry-weather
flow rates are 109 MGD at Bowery Bay WPCP, and 268 MGD at Newtown Creek
WPCP.

e The Sustained wet-weather treatment capacity of the Bowery Bay WPCP was 236,
and wet-weather treatment capacity of the Newtown Creek WPCP was 585 MGD,
based on top-ten-storm analyses for each WPCP as reported to DEC in the 2003 BMP
Annual Report. Bowery Bay WWTP has been upgraded to 300 MGD to meet the 2x
DDWEF requirement, and Newtown Creek WWTP is currently being upgraded to
include full secondary treatment of 700 MGD. There are no primary treatment
facilities at Newtown Creek WWTP.

e Documented sediment values were included in the model where known, however, if
there was no information available, sedimentation in the sewers was assumed to be
removed.
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e The Brooklyn Pump Station (P.S.) capacity is 400 MGD. The Newtown Creek
WPCP Enhanced Track 3 Facility Plan and the Newtown Creek CSO Facility Plan
dictate a capacity of 300 MGD. However, as noted above, it is intended that the
Newtown Creek WPCP be upgraded to accommodate 300 MGD from the Manhattan
service area, as well as to accept up to 400 MGD from the Brooklyn Pump Station,
for a total of 700 MGD.

Additionally, establishing the future Bowery Bay and Newtown Creek WWTPs dry
weather sewage flows is a critical step in the WB/WS Planning analysis since one key element in
the City’s CSO control program is the use of the WWTPs to reduce CSO discharges. Increases
in sanitary sewage flows associated with increased populations will reduce the amount of CSO
flow that can be treated at the existing WWTPs since the increased sanitary sewage flows will
use part of the WWTP wet weather capacity.

Dry weather sanitary sewage flows used in the Baseline modeling were escalated to
reflect anticipated growth within the City. At the direction of the Mayor’s Office, NYCDCP has
made assessments of the growth and movement of the City’s population between the year 2000
census and 2010 and 2030 (NYCDCP, 2006). This information is contained in a set of
projections made for 188 neighborhoods within the City. DEP has escalated these populations
forward to 2045 by assuming the rate of growth between 2045 and 2030 would be 50 percent of
the rate of growth between 2000 and 2030. These populations were associated with each of the
landside modeling sub-catchment areas tributary to each CSO regulator using geographical
information system (GIS) calculations. Dry weather sanitary sewage flows were then calculated
for each of these sub-catchment areas by associating a conservatively high per capita sanitary
sewage flow with the population estimate. The per capita sewage flow was established as the
ratio of the year 2000 dry weather sanitary sewage flow for each WWTP service area and the
year 2000 population of each WWTP area.

Increasing the sewage flows for the Bowery Bay WWTP low level system from the
current 2005 flow of 29 MGD to an estimated 35 MGD and from the Newtown Creek Brooklyn
system from the current 2005 flow of 71 MGD to an estimated 83 MGD will properly account
for the potential reduction in wet weather treatment capacity associated with projections of a
larger population.

In addition to the above watershed/sewer-system conditions, a comparison between
model calculations also dictates that the same meteorological (rainfall) conditions are used in
both WWTP drainage areas. In accordance with the Federal CSO Control Policy a
typical/average rainfall year was used.

Long-term rainfall records measured in the New York City metropolitan area were
analyzed to identify potential rainfall design years to represent long-term, annual average
conditions. Annual statistics were compiled included:

Total rainfall depth and number of storms;

Average storm volume and intensity;

Total and average storm duration; and

Average inter-event time
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A more detailed description of these analyses is provided under separate cover
(HydroQual, 2004). Although no year was found having the long-term average statistics for all
of these parameters, the rainfall record measured at the National Weather Service gage at John F.
Kennedy (JFK) International Airport during calendar year 1988 is representative of overall, long-
term average conditions in terms of annual total rainfall and storm duration. In addition, the JFK
1988 rainfall record includes high-rainfall conditions during the July (recreational) and
November (shellfish) periods, which are useful for evaluating potential CSO impacts on water
quality during those particular periods. As a result, the JFK 1988 rainfall record was selected as
an appropriate design condition for which to evaluate sewer system response to rainfall. The
JFK 1988 record has also been adopted by New York Harbor Estuary Program and the New
Jersey Department of Environmental Protection for water-quality and CSO performance
evaluations. Table 3-8 summarizes some of the statistics for 1988 and a long-term (1970-2002)
record at JFK.

Table 3-8. Comparison of Annual 1988 and Long-Term Statistics JFK Rainfall Record (1970-2002)

. - . Long-Term Median
Rainfall Statistic 1988 Statistics (1970-2002)
Annual Total Rainfall Depth (inches) 40.7 39.4
Return Period (years) 2.6 2.0
Annual Average Storm Volume (inches) 0.41 0.35
Average Storm Intensity (inch/hour) 0.068 0.057
Return Period (years) 11.3 2.0
Annual Total Duration of Storms (hours) 612 681
Annual Average Number of Storms 100 112
Return Period (years) 1.1 2.0
Average Storm Duration (hours) 6.12 6.08
Return Period (years) 2.1 2.0
Annual Average Time Between Storms (hours) 88 78

3.5 DISCHARGE CHARACTERISTICS

As indicated in Section 3.4, sewer-system modeling is useful to characterize flows and
pollutant loads discharged from various outfalls in the drainage area. Because long-term
monitoring of outfalls is difficult and expensive, and sometimes not accurate in tidal areas,
sewer-system models that have been calibrated to available measurements of water levels and
flows can offer a useful characterization of discharge quantities. Sewer-system models can also
be used to estimate the relative percentage of sanitary sewage and rainfall runoff discharged from
a CSO. This is particularly helpful when developing CSO pollutant concentrations, since this
sanitary/runoff split for the discharge volume can be used to develop CSO concentrations and
subsequently loadings. This method of utilizing concentrations associated with sanitary and
runoff is somewhat more reliable than developing CSO concentrations based on pollutant
concentrations measured in combined sewage (e.g., the event mean concentrations, EMC), which
are particularly variable.

3.5.1 Characterization of Discharged Volumes, Baseline Condition

The calibrated watershed models described in Section 3.4 were used to characterize
discharges to Newtown Creek for the Baseline condition. Table 3-9 summarizes the results with
statistics relating to the annual CSO discharges from each point-source outfall for the Baseline
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condition. The four largest CSO outfalls, which together account for over 90 percent of the
annual average CSO volume, are located at the head ends of East Branch (40.1 percent), Maspeth
Creek (19.8 percent), English Kills (17.8 percent), and Dutch Kills (12.7 percent).

Table 3-9. Newtown Creek CSO Discharge Summary for Baseline Condition ) @

Outfall @ Annual CSO Discharge Percentage of CSO Number of

Volume (MG) Volume Discharges
NCB-083 586.2 39.8% 71
BB-026 186.8 12.7% 47
NCQ-077 2615 17.8% 49
NCB-015 307.8 20.9% 33
BB-013 39.2 2.7% 44
NCQ-029 18.1 1.2% 48
BB-043 13.9 0.9% 40
BB-009 35.2 2.4% 35
NCB-022 8.4 0.6% 42
BB-014 32 0.2% 35
BB-042 23 0.2% 29
BB-011 2.8 0.2% 24
BB-040 0.9 0.1% 21
BB-015 31 0.2% 39
BB-010 1.6 0.1% 16
NCB-023 0.2 0.0% 5
NCB-019 04 0.0% 7
BB-012 0.2 0.0% 5
BB-004 0.1 0.0% 4
NCB-024 0.0 0.0% 0
Total CSO 1471.9 100%

' Baseline condition reflects design precipitation record (JFK, 1988) and sanitary flows projected for year 2045
(Bowery Bay WWTP: 236 MGD, Newtown Creek WWTP: 585 MGD).
@ Totals may not sum precisely due to rounding.
®) €SO Outfalls BBL-049 and NCB-021 are not incorporated into the model due to lack of as-built data. The
adjacent drainage areas are distributed to nearby outfalls. Outfall 002 is the Newtown Creek WWTP high relief that
discharges to Whale Creek Canal. This flow is treated before discharge and is built into the water quality model

runs.

Table 3-10 summarizes the results with statistics relating to the annual stormwater
discharges from each point-source outfall for the Baseline condition.

Table 3-10. Newtown Creek Stormwater Discharge Summary for Baseline Condition ® @

Outfall @@ (Dl\l/lsg)\arge Volume :g;:;r&a;geero\f/ olume Number of Discharges
NCB-629 62.1 10.8% 71

NCB-631 55.9 9.7% 71

NCB-632 51.9 9.0% 71

NC Non-Permitted 324.1 56.2% 71

BB Non-Permitted 82.7 14.3% 71

Total Stormwater 576.7 100%
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Discharge Volume Percentage of

OI0]
Outfall (MG) Stormwater Volume

Number of Discharges

@ Baseline condition reflects design precipitation record (JFK, 1988) and sanitary flows projected for year 2045
(Bowery Bay WWTP: 236 MGD, Newtown Creek WWTP: 585 MGD).

@ Totals may not sum precisely due to rounding.

®) The InfoWorks model includes a total of 44 non-CSO discharges to Newtown Creek.

“) SPDES permitted storm outfalls NCB-630 and 633 are not incorporated into the model due to lack of as-built
data.

Only three of the DEP’s five SPDES permitted stormwater outfalls are included in the
model due to lack of as-built information. However, the model includes a total of 44 non-CSO
point discharges, some of which are direct drainage areas modeled as a point discharge. These
discharges are shown in Figure 3-7. DEP’s three SPDES permitted outfalls are projected to
account for approximately 30 percent of the non-CSO flow to Newtown Creek. Typical year
CSO and Stormwater discharges to Newtown Creek under the Baseline condition total 2,040.2
MG.

3.5.2 Baseline Pollutant Concentrations

Pollutant concentrations associated with intermittent, wet weather-related discharges are
highly variable and difficult to properly characterize without an extensive sampling program.
Further, with some 450 CSO overflow locations within the City, characterization of CSOs from
each outfall would be prohibitive. For this reason, analyses documented in this report to
characterize discharged pollutants utilized estimates of the relative split of sanitary sewage
versus rainfall runoff in discharged flows. Pollutant concentrations for sanitary sewage are
attributed to the sanitary portion, and concentrations for storm water are attributed to the rainfall
runoff portion of the discharged flow volumes.

Table 3-11 presents the pollutant concentrations associated with the sanitary and storm
water components of discharges to Newtown Creek. Sanitary concentrations were developed
based on sampling of WWTP influent during dry-weather periods, as described elsewhere in
more detail (DEP, 2002). Storm water concentrations were developed based on sampling
conducted citywide as part of the Inner Harbor Facility Planning Study (Hazen and Sawyer, et.
al., 1994), and sampling conducted citywide by DEP for the USEPA Harbor Estuary Program
(HydroQual, 2005b).

Table 3-11. Sanitary and Stormwater Discharge Concentrations, Baseline Condition

Constituent Sanitary Concentration Stormwater_
Concentration

Dissolved Oxygen (mg/L) 1.0 4.0

Biochemical Oxygen Demand, (BOD) (mg/L) | 130 ) 15@

Total Suspended Solids, (TSS) (mg/L) 160 ¥ 15 @9

Total Coliform Bacteria (MPN/100mL) © 250x10°® 3.0x10°®

Fecal Coliform Bacteria (MPN/100mL) 40x10°®@ 1.2x10°®@

Enterococci (MPN/100mL) @ 10x10°© 0.5x10°®

WDEP, 2002.

@ DEP, 1994.

®) HydroQual, 2005b.

“) Bacterial concentrations expressed as “most probable number” of cells per 100 mL.
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3.5.3 Baseline Pollutant Loads

Pollutant-mass loadings were calculated using the pollutant concentrations shown in
Table 3-11 to the discharge volumes and sanitary/rainfall-runoff splits provided by the watershed
model, as described above. Table 3-12 presents a summary of the annual discharges to Newtown
Creek for the Baseline condition.

As shown in Table 3-12, and summarized on Figure 3-8, CSOs dominate all of the
pollutant loadings shown above. In fact, the three largest CSOs, NCB-083, NCB-015, and NCQ-
077, each contribute more of these listed pollutants than all of the stormwater sources combined.

Table 3-12. Annual CSO and Stormwater Discharge Loadings, Baseline Condition ®

Constituent CSO Loading Stormwater
Loading
Biochemical Oxygen Demand, (BOD) Lbs 310,000 72,100
Total Suspended Solids, (TSS) Lbs 345,000 72,100
Total Coliform Bacteria @ MPN 146 x 10° 7 x 10"
Fecal Coliform Bacteria @ MPN 27 x 10" 3x10”
Enterococci @ MPN g x10” 1x10"
W'|_oadings represent annual total during Baseline simulation.
@ Bacterial loadings expressed as “most probable number” of cells.

3.5.4 Effects of Urbanization on Drainage

The urbanization of Newtown Creek from pre-Revolutionary War farm lands to the
current industrial urban setting has brought increased population, increased pollutants from
sewage and industry, construction of sewer systems, and physical changes increasing the size of
the drainage area and the imperviousness of the watershed. Increased surface imperviousness
generates more runoff that is less attenuated by the infiltration process. Additionally, the sewer
systems have replaced natural overland runoff pathways with a conveyance system that routes
the runoff directly to the waterbody, without the attenuation formerly provided by surrounding
wetlands. As a result, more runoff is generated, which is conveyed more quickly and directly to
the waterbody. These changes also affect how pollutants are transferred along with the runoff on
its way to the waterbody. Furthermore, the urbanized condition also features additional sources
of pollution from CSOs and industrial/commercial activities.

There has been a significant increase in the amount of runoff discharged to Newtown
Creek due to a combination of watershed urbanization and waterbody modifications compared to
its undisturbed, pristine condition prior to Dutch acquisition nearly four centuries ago. Based on
2000 U.S. Census Bureau information, the watershed is how home to a population of 330,000
and, as shown in Table 2-1, nearly 75 percent of the watershed is characteristically residential
and other developed uses in which ground surfaces are predominately hardened by rooftops,
sidewalks, paved playgrounds and schoolyards, and streets, thoroughfares and highways. While
natural areas typically exhibit imperviousness of 10 to 15 percent, imperviousness in urban areas
can be 70 percent or higher. All natural streams previously tributary to Newtown Creek,
including the southeastern most reach of the Creek itself, have been eliminated and there are now
no freshwater tributaries to the waterbody. Tidal wetlands and sinuous stream beds would
attenuate transport further, but land use pressures have eliminated these features as well. The
combined and storm sewers provide the only remaining pathway for runoff, entering via roof
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leaders, catch basins, manholes, etc., and discharging directly to Newtown Creek in a
substantially shorter duration. By decreasing the travel time and infiltration, peak discharge rates
and total discharge volumes to the waterbody are correspondingly more severe.

Table 3-13 presents a summary of pre-urbanized conditions for the Newtown Creek
watershed. The table demonstrates how wet-weather discharges, estimated using watershed
models with the design-condition precipitation record (JFK gage, 1988), are projected to have
increased from the pre-urbanized condition to the urbanized condition. The total annual wet-
weather discharge in the pre-urbanized condition was approximately 988 MG, compared to 1,985
MG in the urbanized condition, representing more than a two fold increase.

Table 3-13. Effects of Urbanization on Watershed Yield

Watershed Characteristic Pre-Urbanized Urbanized )
Drainage Area (acres) 8,948 7,440
Population @ Unknown 330,000
Imperviousness 10% 51%
Annual Yield (MG) © 988 1,985

W Existing condition.
@ year 2000 U.S. Census.
®) Design rainfall (JFK, 1988).

Urbanization has also altered the pollutant character of wet-weather discharges from the
watershed. The original rural landscape of forests, fields and wetlands represents pristine
conditions with pollutant loadings resulting from natural processes (USEPA 1997). These
natural loadings, while having an impact on water quality in the receiving water, are insignificant
compared to the urbanized-condition loadings from CSO and stormwater point sources.

Wet-weather discharges from a combined sewer system contain a mixture of sanitary
sewage and urban runoff that is significantly stronger in pollutant concentrations than natural
runoff. These pollutants include coliform bacteria, oxygen-demanding materials, suspended and
settleable solids, floatables, oil, grease, and other deleterious materials. Table 3-14 presents a
loading comparison for TSS and BOD, two pollutants with significant impact on water quality in
Newtown Creek. The loadings are based on the watershed model discharge volumes (Table 3-
13), and pollutant concentrations taken from literature sources for conditions similar to the pre-
urbanization conditions that existed in the past. The stormwater concentrations used for the
urbanized condition are typically higher than those for a rural or pristine condition. The table
demonstrates that urbanization of the watershed has substantially increased pollutant loadings to
Newtown Creek.

Table 3-14. Effects of Urbanization on Watershed Loadings

1 Pre- ur

Annual Pollutant Load Urbanized @ banized © hange
Total Suspended Solids 124,00 41

(Ib/year) 0 7,100 36%
Biochemical Oxygen Demand 124,00 38

(Ib/year) 0 2,100 08%
W For an average precipitation year (JFK, 1988).
@ Circa 1900, using stormwater concentrations.
®) Existing condition, including CSO and stormwater discharges.
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3.5.,5 Toxics Discharge Potential

Early efforts to reduce the amount of toxic contaminants being discharged to the New
York City open and tributary waters focused on industrial sources and metals. For industrial
source control in separate and combined sewer systems, USEPA requires approximately 1,500
municipalities nationwide to implement Industrial Pretreatment Programs (IPPs). The intent of
the IPP is to control toxic discharges to public sewers that are tributary to sewage treatment
plants by regulating Significant Industrial Users (SIUs). If a proposed Industrial Pretreatment
Program is deemed acceptable, USEPA will decree the local municipality a Control Authority.
DEP has been a Control Authority since January 1987, and enforces the IPP through Chapter 19
of Title 15 of the Rules of the City of New York (Use of the Public Sewers), which specifies
excluded and conditionally accepted toxic substances along with required management practices
for several common discharges such as photographic processing waste, grease from restaurants
and other non-residential users, and perchloroethylene from dry cleaning. DEP has been
submitting annual reports on its activities since 1996. The 310 SIUs that were active at the end
of 2004 discharged an estimated average total mass of 38.2 Ibs/day of the following metals of
concern: arsenic, cadmium, copper, chromium, lead, mercury, nickel, silver and zinc.

As part of the IPP, DEP analyzed the toxic metals contribution of sanitary flow to CSOs
by measuring toxic metals concentrations in WWTP influent during dry weather in 1993. This
program determined that only 2.6 Ibs/day (1.5 percent) of the 177 Ibs/day of regulated metals
being discharged by regulated industrial users were bypassed to CSOs. Of the remaining 174.4
Ibs, approximately 100 Ibs ended up in biosolids, and the remainder was discharged through the
main WWTP outfalls. Recent data suggest even lower discharges. In 2004, the average mass of
total metals discharged by all regulated industries to the New York City WWTPs would translate
into less than 1 Ib/day bypassed to CSOs from regulated industries if the mass balance calculated
in 1993 is assumed to be maintained. A similarly developed projection was cited by the 1997
DEP report on meeting the nine minimum CSO control standards required by federal CSO
policy, in which DEP considered the impacts of discharges of toxic pollutants from SlIUs
tributary to CSOs (DEP, 1997). The report, audited and accepted by USEPA, includes
evaluations of sewer system requirements and industrial user practices to minimize toxic
discharges through CSOs. It was determined that most regulated industrial users (of which SIUs
are a subset) were discharging relatively small quantities of toxic metals to the NYC sewer
system.

According to the 2004 data, there were 20 SIUs within the Newtown Creek sewershed
(Table 3-15). Of these, 12 discharged an average daily flow of approximately 472,000 gallons
per day to the Bowery Bay WWTP in 2004, which is less than 2 percent of the existing dry
weather flow from the low level system. The other eight SIUs discharged an average daily flow
of approximately 119,000 gallons per day to the Newtown Creek WWTP in 2004, which is less
than 0.2 percent of the existing dry weather flow from Brooklyn and Queens. Considering how
infrequently CSO discharges occur in comparison to the continuous operation of these WWTPs,
a significantly smaller portion is actually bypassed as CSO. As a result of the virtually
insignificant potential for toxic discharge from SIUs, DEC has not listed Newtown Creek as
being impaired by toxic pollutants associated with CSO discharges.
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Table 3-15. Permitted Significant Industrial Users within the Newtown Creek Drainage

Area (November 2004)
SIU ID Address | SIU ID Address
Bowery Bay WWTP
69 36001 48" Ave. 149 30000 47" Ave.
84 30000 47" Ave. 153 59002 Borden Ave.
101 30000 47" Ave. 198 31000 47" st.
121 30000 47" Ave. 208 48009 37" St.
137 30000 47" Ave. 230 47009 30" St.
149 30000 47" Ave. 260 39030 Review Ave.
Newtown Creek WWTP
14 1288 Willoughby Ave. | 45 323 Mofat St.
15 1261 Willoughby Ave. 47 16033 Centre St.
18 58015 57" Dr. 62 58029 57" Dr.
19 59030 56" Rd. 158 44022 54" Ave.
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