Environmental
Protection

Caswell F. Holloway
Commissioner

Kathryn Mallon, P.E.
Deputy Commissioner
Bureau of Engineering
Design & Construction
kmallon@dep.nyc.gov

96-05 Horace Harding
Expressway

Corona, NY 11368
T:(718)595-6183

F: (718) 595-5999

July 15,2010

Joseph DiMura, P.E.

Director

Bureau of Water Compliance

New York State Department of Environmental Conservation
625 Broadway, 4th Floor

Albany, NY 12233-3500

Re:  Order on Consent (CSO Order)
DEC Case #C02-20000107-8
Appendix A, X. Bronx River CSO, B. Comprehensive Watershed
Planning, 1. Submit Approvable Bronx River Waterbody/Watershed
Facility Plan Report

Dear Mr. DiMura,

As requested in your email dated February 3, 2010, enclosed for your approval
is the final Bronx River Waterbody/Watershed Facility Plan (WWFP) Report.
The report has been revised based on your comments on the December 2009
Bronx River WWFP. For your convenience, we have also attached a response
to each DEC comment from your February 3, 2010 email. As requested by
DEC during a phone call with DEP on July 6, 2010, the WWFP has not been
substantively changed from the August 2009 version although DEP intends to
release a CSO plan soon that may contain new or different information.
Accordingly, a statement has been added to the Responsiveness Summary, to
clarify that the WWFP is an accurate representation of DEP’s plans as of
August, 2009.

DEP looks forward to receiving DEC’s approval of the submittal plan. As
always, feel free to contact me regarding any questions you may have.

Sincerely,

“Roy Tysvaer, P.E.
Director of Wastewater Treatment
and Water Quality
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Review of DEP response to comments dated 10/20/09: 2/3/10

Specific #9: The DEP will need to work with Westchester County and its municipalities to
gather the data required to evaluate the entire length of the Bronx River. All sources will
need to be characterized and waste load allocations will need to be developed so the City’s
LTCP can propose appropriate levels of CSO reductions to address NYC’s contribution to
the non-attainment of water quality standards in the NYC portion of the River. This
approach is consistent with the Department’s position on the Hutchinson River.

Response: DEP looks forward to partnering with New York State, Westchester County, and
upstream municipalities in the development of a TMDL for the Bronx River.

Also, Footnote #2 in Table 3-10 must be modified to reflect that the Hunts Point
WPCP was at 400 MGD when the data in the table was collected.

Response: Table 3-10 has been modified to identify the sources of each piece of data.

Specific #10: The Department disagrees with DEP’s characterization of the 2006-07
sampling program. Its purpose was not to provide information on pathogen inflows from
Westchester County, but to determine current pathogen and dissolved oxygen
concentrations at 11 locations along the length of the River over a one year period. DEP
noted that the data was not used to calibrate or verify the model. Data gathered in future
sampling events for the LTCP will be used to recalibrate and verify the model prior to
model runs for the LTCP. Additionally, the bypass at HP-004 in 2006 (for which DEP
discounted half of this data) could have been in existence for many, many years (per DEP’s
statements) making the data that was used to calibrate the original model suspect. The
inadequacy of the characterization of the River and therefore of the original model, could
make all of the engineering analyses and knee-of-curve evaluations suspect as well.

Response: As listed in the Receiving Water Quality Modeling Report Volume 1. Bronx River
(October 2007), the primary purpose of the program was “to characterize the levels of bacteria
that enter the tidal portion of the Bronx River, compare these levels to applicable standards, and,
if possible, to develop a correlation to other physical or meteorological conditions (i.e. flow,
rainfall). From these correlations a predictive tool can then be used to predict bacteria
concentrations entering the tidal Bronx River at other projection conditions.” Westchester
County and NYCDEP simultaneously conducted sampling programs over the same yearly
period. These data were used to develop a correlation between rainfall and bacteria
concentrations at the model boundary and was used for model projections. Preliminary results
of this analysis were presented at the Bronx River Public Meeting No. 3 on February 8, 2007.

The influence of the bypass at HP-004 that was present in 2006 will be reviewed as part of the
LTCP. The review will focus on whether the bypass had an impact on the initial calibration and

subsequent model projections and if so, DEP will recalibrate the pathogen model during
development of the LTCP.



Specific #20: How long will the floatables facilities need to be operating before it can be
determined if boom modifications can be made?

Response: This will be determined once the floatables facilities come on-line during the
development of the Bronx River LTCP.

30. Page 7-11: second paragraph: The added text regarding I/I does not warrant having the
evaluation of I/l being removed as an alternative for further evaluation. The I/l studies
were done in the 1980s and early 90s, over 20 years ago. The sewers have aged
considerably since. Only 6% of the sewers were ever televised and when no issues were
found in those 18 miles of sewer, the program was abandoned. It only takes one or two
problem areas to lead to significant I/I that could cause reduced capacity at the WPCP for
CSO. This alternative must remain and be adequately evaluated in the LTCP.

Response: Agreed. This alternative will be retained for further consideration during the
development of the LTCP. The text has been modified accordingly.

37. Section 7.3: DEP did not respond to the entire comment — Please respond to the
following: Many of the alternatives given in this section are ruled out because it is stated
that the Hunts Point WPCP cannot accept additional flows as it is already operating at
capacity. The DEC does not agree with this statement. The WPCP should be able to
receive 100 — 130 MG/year of additional flow, especially since it will be spread out over
several dozen storms. The evaluations for these alternatives must be revised based on the
above and be given more serious consideration for implementation. The resultant water
quality achieved by implementation of these alternatives is to be modeled and stated in the
text.

Response: Text ruling out alternatives on the basis of limited WPCP capacity has been removed
from Section 7.3. However, as explained in this section other factors exist that make each of
these alternatives infeasible and/or not cost effective. Because of these other existing factors, the
determination for these alternatives remained unchanged.

39. Page 7-49: Table 7-8: DEP’s response to this comment does not explain how 2,672 MG
of CSO can be redirected to the East River and 2,581 MG of CSO can be diverted from the
HP WPCP when there isn’t that much CSO in the entire system.

Response: Model runs indicate that over 52 billion gallons is conveyed to Hunts Point WPCP
annually with the plant at 400 MGD capacity. The automation of Regulators 5, 6, and 7, limits
the conveyance of flow into the interceptor from these regulators. Excess flow in these regulators
that would otherwise be conveyed to the WPCP is thereby directed to outfall HP-011 and
discharged as CSO into the East River. Due to the large tributary area of Regulator 6, almost
2.6 billion gallons of the 52 billion gallons annually conveyed to the WPCP is expected to be
redirected as CSO to the East River under the regulator automation scheme evaluated for
Regulator 6.

Review of Bronx River WWFP dated December 2009:




1. Page ES-1: First paragraph: Add reference to second CSO Order Modification #CO2-
20090318-30, executed on September 3, 2009.

Response: Agreed. The text has been modified as requested.

2. Page 1-3: First paragraph: The CSO Order was modified in 2008 and 2009.
Response: Agreed. The text has been modified as requested.

3. Page 1-8: First paragraph, last sentence: Change “WGS” to “WQS.”
Response: Agreed. The text has been modified as requested.

4. Page 1-16: First paragraph: The CSO Order was modified on September 3, 2009 as well
as April 14, 2008.

Response: Agreed. The text has been modified as requested.
5. Page 1-18: First sentence: “Subsequently” is used twice in same sentence.
Response: The text has been modified.

6. Page 3-5: First paragraph: The word “being” was removed and now the parenthetical
does not make sense.

Response: Agreed. The text has been modified.

7. Page 3-14: Section 3.2.2: The sentence beginning “Table 3-4 lists...” is stated twice.
Please remove one of the sentences.

Response: The first sentence has been removed.

8. Page 4-49: New text in second paragraph: First sentence references Class C. It should
reference Class B.

Response: Agreed. The text has been modified.

9. Page 4-49: New text in second paragraph: Please strike the words “to estimate influent
loads from Westchester County.” See Specific Comment #10 above.

Response: The text has been modified as requested. The sediment blockage only impacted data
collected in the tidal section. Therefore, the full year of data was used to develop the correlations

to predict bacteria concentrations entering the tidal Bronx River from Westchester County.

10. Page 4-49: Third paragraph: Reference should be to Class C, not Class B.



Response: Agreed. The text has been modified.

11. Page 5-1: Table 5-1: Note: Dredging must be complete in 5 years, not 3; Paerdegat
Basin: Construction Completion date for Foundations and Substructures is 12/2009, not
2/2009; Paerdegat Basin: Add the dredging requirements from the LTCP which are Design
Completion = Permit + 18 months and Construction End = Permit + 60 months; Flushing
Bay: Add the TI 2xDDWF project with Design End = 12/2010 and Construction End =
7/2015; and Jamaica Bay: Add Rockaway 2xDDWF project with Construction Completion
=12/2017.

Response: Table 5-1 has been modified as requested.

12. Page 5-7: Section 5.3.4: Add update that the WWOP is currently being revised to reflect
the Phase I upgrade at the plant and the ongoing Phase II BNR work.

Response: This update has been added as requested.

13. Page 5-9: Section 5.3.7: The catch basin counts in the CSO Annual BMP Report are not
broke down by drainage basin as is done here and therefore this information did not come
from the annual report.

Response: The catch-basin counts presented in Section 5.3.7 are not broken down by drainage
basin. The catch basin counts include the total number of catch basins cleaned in 2008 in the
entire Bronx Borough (5,409) as reported in CY 2008 BMP Annual Report Table 7a-3, the total
number of basins in the Hunts Point Sewershed (10,484) and those of which had hoods replaced
in 2008 (346) as reported in CY 2008 BMP Annual Report Table 7a-2, and the number of catch
basins that require reconstruction in the Hunts Point collection system after 2008 (55) as
presented in CY 2008 BMP Annual Report Table 7a-35.

14. Page 5-33: Top of Page: It is Hutchinson River, not Creek.
Response: Agreed. The text has been modified as requested.

15. Page 5-34: Section 5.8.5: Leave in the first two paragraphs (description of BNR EBP
projects) and the last paragraph. In the fourth paragraph, “using $2.9 M from the EBP
Fund” is used twice in one sentence. Start the last paragraph with “Under the CSO EBP
Plan, the actual BMP methodologies...”

Response: The text has been revised. However, the fourth paragraph was removed because it is
not relevant to the Bronx River.

16. Page 6-16: Section 6.7: First sentence should read “In accordance with the NYSDEC
public notification requirements, NYSDEC posted in the Environmental Notice Bulletin
(ENB) a notice of a meeting held jointly by NYCDEP and NYSDEC...”



Response: Agreed. The text has been modified as requested.

17. Page 6-17: Fourth paragraph: First sentence should read “NYCDEP and NYSDEC
responded to questions and comments regarding the compliance efforts by Westchester
County...”

Response: Agreed. The text has been modified as requested.

18. Page 6-18: Last paragraph: Should read “...Official 30 Day Public Comment Period
following the meeting with the responses to these questions and comments, are provided in
Appendix B.”

Response: Agreed. The text has been modified as requested.

19. Table 7-1: Recommend adding Class C to the table as it is discussed multiple times in
the document.

Response: Agreed. Class C has been added to the table.

20. Page 7-5: Section 7.1.5: Where are the analyses that were conducted to assess the
benefit of a 30 percent reduction in load?

Response: The analysis occurred prior to 2004. The analysis is no longer relevant, and Section
7.1.5 has been deleted.

21. Page 7-29: Netting Devices: Where is Little Bay?

Response: Little Bay is the embayment where the Throgs Neck Bridge lands. The location of TI-
023 is correctly described as Little Bay as listed in the SPDES permit.

22. Page 7-37: First full paragraph, third to last sentence: Rewrite to read “The remaining
flow will be diverted as secondary bypass flow and all flows will receive final chlorination.”

Response: The text has been modified as requested.

23. Page 7-38: First paragraph, last sentence: This makes no sense.

Response: This sentence has been revised for clarification.

24. Page 7-43: New Parallel Interceptor, Bronx River Siphon to WPCP: What does
Soundview Park have to do with this alternative that is wholly on the west side of the
River?

Response: Agreed. Reference to Soundview Park has been removed from this section. However,

discussion of Soundview Park is appropriate for the evaluation of the wet-weather pumping
station alternatives and was inserted into this section.



25. Page 8-7 and 8: The LID/BMP Assessment title is used for both Sections 8.1.4 and 8.1.5.

Response: Section 8.1.4 is titled LID/BMP Assessment while Section 8.1.5 is titled LID/BMP
Implementation.

26. Page 8-10: Section 8.4: This language is incorrect. When the WWEFP is approved, it will
become an enforceable part of the CSO Order.

Response: The CSO Order does not state that the an approved WB/WS Facility Plans will
become an enforceable part of the CSO Order. According to the CSO Order, it is an approved
Drainage Specific LTCP that will be made an enforceable part of the Order. Therefore, the text
has not been modified.
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EXECUTIVE SUMMARY

The New York City Department of Environmental Protection (NYCDEP) has prepared
this Bronx River Waterbody/Watershed (WB/WS) Facility Plan Report as required by the
Administrative Order on Consent between the NYCDEP and the New York State Department of
Environmental Conservation (NYSDEC). Designated as DEC Case #C02-20000107-8 (January
14, 2005, as modified April 14, 2008 as DEC Case #C02-20070101-1 and September 3, 2009 as
DEC Case #C02-20090318-30) and also known as the Combined Sewer Overflow (CSO)
Consent Order, the Administrative Consent Order requires the NYCDEP to submit an
“approvable WB/WS Facility Plan” for the Bronx River to the NYSDEC by June 2007. The
NYCDEP submitted a draft report in June 2007 for the Bronx River. After receiving comments
from NYSDEC in May 2009, NYCDEP submitted a revised Bronx River WB/WS Facility Plan
report on July 10, 2009. NYCDEP received additional comments from NYSDEC in October
2009, and NYSDEC requested that NYCDEP finalize the revised Bronx River WB/WS Facility
Plan report by December 18, 2009. This Bronx River WB/WS Facility Plan Report builds upon
analyses and planning work previously done under the 2004 Bronx River WB/WS Facility Plan.
The CSO Consent Order also required that NYCDEP submit an approvable Bronx River Long
Term Control Plan (LTCP) by August 2009. NYCDEP submitted a milestone modification
request to change the due date of the Bronx River LTCP to six months after approval of the
Bronx River WB/WS Facility Plan. This request was granted by NYSDEC on July 10, 2009.
NYCDEP is required by the CSO Consent Order to submit by December 2017 an approvable
Citywide LTCP that incorporates elements from all of the approved LTCPs.

Purpose

The purpose of this WB/WS Facility Plan is to take the first step toward development of a
LTCP for the Bronx River. This WB/WS Facility Plan assesses the ability of the existing 2004
Bronx River Waterbody/Watershed Facility Plan to provide compliance with the existing water
quality standards. Where these facilities will not result in full attainment of the existing
standards, additional alternatives are evaluated.

Context

This report represents the WB/WS Facility Plan for the Bronx River. This is one element
of the City’s extensive multiphase approach to CSO control that was started in the early 1970s.
As described in more detail in Section 5, New York City has been investing in CSO control for
decades. Elements already part of the City’s CSO program and listed in the 2005 CSO Consent
Order amount to over $2.1 billion of infrastructure investment. This does not include millions
spent annually on control of CSOs through the Nine Minimum Controls that have been in place
since 1994.

Regulatory Setting

This WB/WS Facility Plan has been developed pursuant to the 2005 CSO Consent Order.
It represents one of several WB/WS Facility Plans that will be developed prior to development of
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a final approvable Citywide LTCP. All WB/WS Facility Plans contain all the elements required
by USEPA of a LTCP.

Goal of Plan

The goal of this WB/WS Facility Plan is to achieve the current water quality standards
applicable to the Bronx River. Implementation of the Plan is expected to reduce CSO discharges
to the Bronx River, reduce odors, greatly reduce floatables and improve dissolved oxygen
concentrations to meet the existing water quality standards. The LTCP to be developed
subsequent to this WB/WS Facility Plan may support a possible upgrade of water quality
standards to support primary contact recreation throughout all reaches of the Bronx River,
thereby supporting the Clean Water Act goals of fishable and swimmable water quality where
attainable. This Waterbody/Watershed Plan assesses the effectiveness of CSO controls to attain
water quality that complies with NYSDEC water quality standards currently applicable to the
Bronx River, and considers existing controls or projects required under the Consent Order. This
Waterbody/Watershed Plan also assesses additional cost-effective CSO control alternatives or
strategies that can be employed to provide attainment with the water quality standards.

Adaptive Management Approach

Post-construction compliance monitoring (including modeling), discussed in detail in
Section 8, is an integral part of the WB/WS Facility Plan, and provides the basis for adaptive
management for this waterbody. Post-construction compliance monitoring will commence just
prior to implementation of CSO controls and will continue for several years in order to quantify
the difference between the expected performance (as described herein) and the actual
performance once those controls are fully implemented. Any performance gap identified by the
monitoring program can then be addressed through operations adjustments, retrofitting additional
controls, or initiating a Use Attainability Analysis (UAA) if it becomes clear that CSO control
will not result in full attainment of applicable standards.

If additional controls are required, protocols established by the NYCDEP and the City of
New York for capital expenditures require that certain evaluations are completed prior to the
construction of the additional CSO controls. Depending on the technology implemented and on
the engineer’s cost estimate for the project, these evaluations may include pilot testing, detailed
facility planning, preliminary design, and value engineering. Each of these steps provides
additional opportunities for refinement and adaptation so that the fully implemented program
achieves the goals of the original WB/WS Facility Plan.

Project Description

The Bronx River is a tributary of the East River and flows generally from north to south
through Westchester County and central Bronx County. The headwaters of the Bronx River are
at Davis Brook and the Kensico Dam and extend to the mouth between Hunts Point and Clason
Point along the East River. The northern portion of the river upstream of East Tremont Avenue
is freshwater. South of this point, the river is tidally influenced and generally brackish.
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In the 17" Century the Bronx River was referred to as Aquehung or “River of High
Bluffs” by the Mohican Indians who first lived off of the river. At the beginning of the 18th
Century, roughly 12 water mills were producing paper, pottery, flour, tapestries, and snuff along
the Bronx River. Much of the valley remained densely vegetated and forested well into the 19th
Century. However, in the 1840s during railroad construction, the valley was turned into an
industrial corridor. In 1905, Westchester County constructed the Bronx River Valley Sewer
which discharged into the Bronx River. New York City’s demand for water continued to rise
and the construction of the Kensico Dam diverted the upper reaches of the Bronx River into the
reservoir, cutting the river’s water flow by approximately 25 percent in 1915. The river’s history
since the 1880s has been an effort to reclaim and protect it from urbanization. In 1888, Bronx
Park was created by consolidation of surrounding properties to buffer against development on
both sides of the river. The Bronx River Parkway was completed in 1925, and includes a
collection of lakes, parks, and limited access roadways stretching from the Kensico Dam to
Bronx Park. Throughout the 1960s and 1970s, city and state highway projects distanced the
Bronx River communities from each other as well as the river. In 1974, as a response to the poor
conditions of the Bronx River, local residents formed the Bronx River Restoration Project, Inc.
The group was successful in removing debris from the shoreline of the Bronx River. In 1996,
the Restoration Project was strengthened with the Bronx Riverkeeper Program, created in a
partnership with the City of New York Parks and Consolidated Edison Corporation. In 1997 the
Bronx River Working Group expanded the effort to include over 60 community groups,
government agencies, schools, and businesses. Additionally, the Bronx River Alliance was
created in 2001 as the next step in the effort to restore and protect the Bronx River. The City’s
LTCP program continues the on-going effort to improve the Bronx River.

As noted in Table ES-1, approximately 210,000 people currently live within the drainage
area. This urbanization has resulted in an increase in annual stormwater runoff to the waterbody
and has all but eliminated any natural response mechanisms (tidal marshes and buffer zones) that
might have helped absorb this hydraulic load. In a pastoral condition, runoff from the watershed
typically reached the Bronx River through a combination of overland surface flow and
subsurface transport, typically with ponding and other opportunities for retention and infiltration.
Tidal wetland areas previously surrounding the lower Bronx River would have further attenuated
wet-weather discharges. The urbanization of the Bronx River watershed reduced infiltration and
natural subsurface transport and eliminated natural streams previously tributary to the Bronx
River. Runoff is transported via roof leaders, street gutters and catch basins into the collection
system, a portion of which can discharge directly into the Bronx River. The result is the
discharge of about one billion gallons a year of combined sewage to the Bronx River through the
permitted CSO outfalls shown in Table ES-2. As a consequence of these discharges, nuisance
conditions resulting from floatables have impaired its recreational use. While restoring the
Bronx River to its pristine condition is no longer possible due to the hydraulic modifications that
removed the natural wetland habitat and man-made conditions that cannot be reversed, the
community has indicated that the Bronx River should be restored to prevent nuisance conditions
and make it acceptable for boating.

ES-3 July 2010



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

Table ES-1 Effects of Urbanization on NYC Bronx River Watershed

Watershed Characteristic Pre-Urbanization” | Urbanized®
Drainage Area (acres) 5,100(1) 4,150
Population Unknown 210,000
Imperviousness (%) 10% 35%
Annual Runoff Yield (MG)® 530 1,000

Peak Storm Runoff Yield (MG)® 32 145

Notes:

(1) Approximated from historical maps

(2) Pre-urbanized is estimated for year 1890; urbanized estimate based on Year 2000 U.S. Census.
(3) For an average precipitation year (JFK, 1988), including stormwater

Table ES-2 Bronx River CSO Discharge Summary &2%

Outfall Discharge Volume Percentage of Number of
(MGlyr) CSO Volume Discharges/yr

HP-009 814 81 51
HP-004 100 10 56
HP-007 88 9 21
HP-008 4 0.4 17
HP-010 0.6 o“ 1

Total CSO 1,006 100 NA

Notes: (1) Baseline condition reflects design precipitation record (JFK, 1988) and sanitary

flows projected for year 2045

(2) Totals may not sum precisely due to rounding

(3) Hunt Point Operating Capacity 259 MGD

(4) The model predicted only a trace discharge from HP-010, an estimated 0.06% of the total

CSO volume.

The freshwater portion of the Bronx River within New York City is classified as a Class
B waterbody with best usages of primary and secondary contact recreation and fishing. The tidal
portion of the Bronx River is classified by the State of New York as a Class | waterbody, with
designated best usages of secondary contact recreation and fishing. To support these uses,
numerical criteria for dissolved oxygen (DO) and bacteria concentrations have been established,
but both the numerical and narrative standards require that contravention never occur. The
freshwater portion is in compliance with DO standards. Historical dissolved oxygen
concentrations are frequently found to show impairments and excursions below the allowable
levels in the tidal section. However, recent water quality modeling shows compliance with the
4.0 mg/L standard in the tidal portion of the Bronx River varies from 83 to 100 percent.

Total and fecal coliform bacteria data indicate that recreational uses of the Bronx River
are impaired in the freshwater section of the Bronx River and the first half mile of the tidal
portion immediately downstream of the freshwater section. Water quality modeling indicates
that upstream flows entering the City must be greatly improved for standards attainment to be
realized. Upstream communities have been working to improve water quality, and Westchester
County and the NYCDEP recently completed a joint sampling program to augment the limited
data set available on existing water quality conditions.
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A variety of CSO control alternatives have been examined to reduce the impact of CSO
pollution in the Bronx River, to provide for compliance with water quality standards, and to
improve water quality to attain stakeholder use goals. The Bronx River receives large quantities
of combined sewage in short periods of time; therefore most of the alternatives involve reduction
in the volume of combined sewage discharged. CSO control scenarios examined varied from
floatables control and maximization of flow to the Hunts Point WPCP through headworks
improvements to various storage methods including in-line storage using Real Time Control
(RTC) and off-line storage using tunnels. The stored overflows would be sent to the Hunts Point
WPCP for full treatment after the storm event. For comparison purposes, all alternative
scenarios included improvements at the Hunts Point WPCP that were estimated to cost
approximately $26 million; the Baseline condition was considered with the Hunts Point WPCP
operating at the sustained wet weather capacity reported in the 2003 BMP Report (259 MGD).

After complete examination of the costs and benefits of a wide variety of CSO control
alternatives, a WB/WS Facility Plan has been developed that aims at greatly reducing floatable
inputs from CSOs and reducing the volume of CSO through a number of infrastructure
improvements. This Bronx River WB/WS Facility Plan aims to abate the CSO associated
aesthetic impairments found in the Bronx River and to reduce pollutant loads to the Bronx River
in a cost effective manner. A number of the plan actions have already been initiated through the
NYCDEP’s ongoing CSO planning activities while others will need to be initiated in the future
through the LTCP planning process. The WB/WS Facility Plan consists of the following
components:

= The upgrade of Hunts Point WPCP to 2xDDWEF (Design Dry Weather Flow) 400
MGD;

= The reduction of floatables discharges at Outfalls HP-004 and HP-009 via in-line
netting and at Outfall HP-007 via mechanical screens at CSO 27 and CSO 27A,

= Continued implementation of programmatic controls

The success of these alternatives is predicated on the headworks improvements at the
Hunts Point WPCP, so all scenarios included the cost of these improvements for comparison
purposes. However, the cost of the WPCP upgrade is accounted for in the East River and Open
Waters WB/WS Facility Plan to be submitted to the NYSDEC under separate cover. Thus, the
total additional cost for implementing the proposed WB/WS Facility Plan is $26.4 million, which
represents the actual construction bid price for the Bronx River Floatables Control Facilities
received in February 2009. However, for comparison purposes all alternative scenarios included
the construction bid price escalated to December 2009 ($28.7 million) in Section 7.

The WB/WS Facility Plan will reduce CSO volume discharges from the Baseline
condition (Hunts Point WPCP at 259 MGD) from the Bronx River outfalls as shown in Table
ES-3. The WB/WS Facility Plan is also expected to result in significant improvements in Bronx
River aesthetics through floatables control from CSO sources in the Bronx River. These
floatables controls will provide for near complete elimination of floatables from over 99 percent
of the annual CSO discharged in the Bronx River. Except in the first half mile, total and fecal
coliform levels in the tidal Bronx River will comply with secondary contact standards during the
average year, allowing for the attainment of the current use of the tidal Bronx River for boating,
canoeing and kayaking. However, water quality modeling indicates upstream flows and the
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associated pollutant loading from Westchester County heavily influence water quality in the tidal
section of the Bronx River, and the entire tidal Bronx River would meet secondary contact
standards if this load source were significantly reduced.

As enumerated in Section 5.9, low-impact development, stormwater BMPs, and other
green solutions for stormwater management will continue to be evaluated for programmatic
implementation by the City of New York through parallel planning efforts. NYCDEP has taken
the lead on many of these efforts on behalf of the City and expects these evaluations to yield
promising technologies suitable for implementation in its CSO program as information becomes
available and opportunities arise. NYCDEP is undertaking a BMP Planning study within which
analyses will be conducted to customize assessments of green infrastructure for specific drainage
areas in addition to planned citywide evaluations as part of the LTCP development process. In
addition, NYCDEP is working with other City agencies to incorporate BMPs in current and
future development, and is evaluating potential regulatory changes to accomplish this effort.
The results of these analyses and evaluations will be incorporated into LTCP submittals as
developed and, dependent on these analyses, the LTCP for the Bronx River Watershed may
provide a greater emphasis on green infrastructure than was included in the WB/WS Facility
Plan.

Table ES-3. Bronx River WB/WS Facility Plan CSO Volume Reduction

Outfall Baseline Annual WB/WS Plan _
Number Overflow Volume | Overflow Volume | Percent Reduction
MG/year MG/year

HP-004 100 7 93%
HP-007 88 81 8%
HP-008 4 4 0%
HP-009 814 500 39%
HP-010 0.6 0.4 33%

Total 1,006 592 41%

Post-construction monitoring will be integral to the assessment of the WB/WS Facility
Plan to achieve the desired results in the waterbody. Compliance monitoring consists primarily
of collecting relevant sampling data from the waterbody, but also collecting relevant
precipitation data and data characterizing the operation of the sewer system and related control
facilities. The data set from each year of sampling will be compiled and evaluated to refine the
understanding of the impacts of the WB/WS Facility Plan actions of the water quality in the
Bronx River.

The operation of the Bronx River WB/WS Facility Plan will be carried out in conjunction
with the existing Hunts Point WPCP Wet Weather Operating Plan (WWOP). The NYCDEP
intends to operate these facilities in strict accordance with their WWOP. The annual analysis of
monitoring data will trigger a sequence of detailed investigations if needed. The WWOP for the
Hunts Point WPCP is presented in Appendix A. The wet weather operating plans for the
floatables facilities will be developed during the final design of the facilities and will be
appended to the final Bronx River Long Term Control Plan when it is developed and submitted
six months after NYSDEC approves this Bronx River WB/WS Facility Plan.
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1.0 Introduction

The City of New York owns and operates 14 water pollution control plants (WPCPs) and
their associated collection systems. The system contains approximately 450 combined sewer
overflows (CSOs) located throughout the New York Harbor complex. The New York City
Department of Environmental Protection (NYCDEP) operates and maintains the wastewater
collection system and WPCPs and has executed a comprehensive watershed-based approach to
address the impacts of these CSOs on water quality and uses of the waters of New York Harbor.
As illustrated in Figure 1-1, multiple waterbody assessments are being conducted that consider
causes of non-attainment of water quality standards and identify opportunities and requirements
for maximizing beneficial uses. This Waterbody/Watershed (WB/WS) Facility Plan Report
provides the details of the assessment and the actions that will be taken to improve water quality
in the Bronx River (Item 13 in Figure 1-1).

New York City’s environmental stewardship of the New York Harbor began in 1909 with
water quality monitoring “to assess the effectiveness of New York City’s various water pollution
control programs and their combined impact on water quality” that continues today (annual
NYCDEP NY Harbor Water Quality Survey Reports, 2000-2007). CSO abatement has been
ongoing since at least the 1950s, when conceptual plans were first developed for the reduction of
CSO discharges into Spring Creek, other confined tributaries in Jamaica Bay, and the East River.
From 1975 through 1977, the City conducted a harbor-wide water quality study funded by a
Federal Grant under Section 208 of the Water Pollution Control Act Amendments of 1972. This
study confirmed tributary waters in the New York Harbor were negatively impacted by CSOs.
In addition, occurrences of dry weather discharges — which NYCDEP has since eliminated —
were also confirmed. In 1984 a City-wide CSO abatement program was developed that initially
focused on establishing planning areas and defining how facility planning should be
accomplished. As part of that plan, the City was divided into eight individual project areas that
together encompass the entire harbor area. Four open water project areas (East River, Jamaica
Bay, Inner Harbor and Outer Harbor), and four tributary project areas (Flushing Bay, Paerdegat
Basin, Newtown Creek, and Jamaica Tributaries) were defined. For each project area, water-
quality CSO Facility Plans were developed as required under the State Pollutant Discharge
Elimination System (SPDES) permits for each WPCP. The SPDES permits, administered by the
New York State Department of Environmental Conservation (NYSDEC), apply to CSO outfalls
as well as plant discharges, and contain conditions for compliance with applicable federal and
New York State requirements for CSOs.

In 1992, NYCDEP entered into an Administrative Consent Order with NYSDEC which
incorporated into the SPDES permits a provision stating that the consent order governs
NYCDEP’s obligations for its CSO program. The 1992 Order was modified in 1996 to add a
catch basin cleaning, construction, and repair program. A new Consent Order became effective
in 2005 that superseded the 1992 Consent Order and its 1996 modifications with the intent to
bring all CSO-related matters into compliance with the provisions of the Federal Clean Water
Act (CWA) and New York State Environmental Conservation Law. The new Order 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. NYCDEP and
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NYSDEC also entered into a separate Memorandum of Understanding (MOU) to facilitate water
quality standards (WQS) reviews in accordance with the federal CSO control policy. The 2005
Order was subsequently modified in 2008 and 2009.

This WB/WS Report is required by the 2005 Consent Order, and is intended to be
consistent with the United States Environmental Protection Agency’s (USEPA) CSO Control
Policy promulgated in 1994. This policy requires municipalities to develop a long-term plan for
controlling CSOs (i.e. a Long-Term Control Plan or LTCP). The CSO policy became law in
December 2000 with the passage of the Wet Weather Water Quality Act of 2000. The approach
to developing a LTCP is specified in USEPA’s CSO Control Policy and Guidance Documents,
and involves the following nine minimum elements:

System Characterization, Monitoring and Modeling
Public Participation

Consideration of Sensitive Areas

Evaluation of Alternatives

Cost/Performance Consideration

Operational Plan

Maximizing Treatment at the Treatment Plant
Implementation Schedule

Post Construction Compliance Monitoring Program

WX N R WD =

Subsequent sections of this WB/WS Facility Plan report will discuss each of these
elements in more depth, along with the simultaneous coordination with State Water Quality
Standard (WQS) review and revision as appropriate.

1.1. WATERBODY/WATERSHED ASSESSMENT AREA

The Bronx River is a tributary of the East River and flows generally from north to south
through Westchester County and central Bronx County. The headwaters of the Bronx River are
at Davis Brook and the Kensico Dam. The river extends south to its mouth, located between
Hunts Point and Clason Point, at which point it empties into the East River. The northern
portion of the river, upstream of East Tremont Avenue, is freshwater. South of this point, the
river is tidally influenced and brackish.

The Bronx River drainage area is approximately 24,260 acres and is illustrated in Figure
1-2. Eighty-three percent of the total Bronx River drainage area is located in Westchester
County. The portion of the Bronx River drainage area tributary to the United States Geological
Survey (USGS) flow gage location at Bronxville, New York is 16,960 acres, all of which is
located within Westchester County. The drainage area does not include the 11,580 acres
upstream of Kensico Dam from which nearly the entire flow is diverted for municipal water
supply. Prior to discontinuance of the USGS gage in 1989, the 45 years of flow data indicates an
average flow of 42.7 cubic feet per second (cfs), a one in 10-year seven consecutive day low
flow (7Q10) of 3.7 cfs and a range of flows from 1 cfs to 2,500 cfs. The New York City portion
of the Bronx River drainage area is approximately 4,160 acres, or 17 percent of the total drainage
area. Figure 1-3 illustrates the Bronx River assessment area addressed in this WB/WS Facility
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Plan. The sewershed includes part of the combined sewer system serviced by the Hunts Point
WPCP. The sewershed is located in central Bronx within Community Districts 2, 3, 6, 7, 9, 11,
and 12 with five CSO outfalls that discharge to the Bronx River.

The legal definition of a waterbody is codified in Title 6 of the New York State Code of
Rules and Regulations. The lower Bronx River is classified by New York State as Class I saline
surface waters with best uses designated for secondary contact recreation and fishing. The
middle Bronx River is classified as Class B with best uses for primary and secondary contact
recreation and fishing. Both lower and middle sections of the Bronx River are within New York
City. Finally, the upper Bronx River in Westchester County is Class C. All sections are suitable
for fish propagation and survival. All three sections were listed on the 2008 New York State
303(d) list.

1.2. REGULATORY CONSIDERATIONS

The waters of the City of New York are primarily subject to New York State regulation,
but must also comply with the policies of the USEPA, as well as water quality standards
established by the Interstate Environmental Commission (IEC). The following sections detail
the regulatory issues relevant to long-term CSO planning.

1.2.1. Clean Water Act

Although federal laws protecting water quality were passed as early as 1948, the most
comprehensive approach to clean water protection was enacted in 1972, with the adoption of the
Federal Water Pollution Control Act Amendments commonly known as the Clean Water Act
(CWA) including amendments adopted in 1977. The CWA established the regulatory
framework to control surface water pollution, and gave the USEPA the authority to implement
pollution control programs. Among the key elements of the CWA was the establishment of the
National Pollutant Discharge Elimination System (NPDES) permit program, which regulates
point sources that discharge pollutants into waters of the United States. CSOs and municipal
separate storm sewer systems (MS4) are also subject to regulatory control under the NPDES
program. In New York State, the NPDES permit program is administered by the NYSDEC,
through its State Pollutant Discharge Elimination (SPDES) program. New York State has had an
approved SPDES program since 1975.

The CWA requires that discharge permit limits be based on receiving water quality
standards (WQS) established by the State of New York. These standards should “wherever
attainable, provide water quality for the protection and propagation of fish, shellfish and wildlife
and for recreation in and on the water and take into consideration their use and value of public
water supplies, propagation of fish, shellfish, and wildlife, recreation in and on the water, and
agricultural, industrial, and other purposes including navigation” (40 CFR 131.2). The standards
must also include an antidegradation policy for maintaining water quality at acceptable levels,
and a strategy for meeting those standards must be developed for those waters not meeting WQS.
The most common type of strategy is the development of a Total Maximum Daily Load
(TMDL). TMDLs determine what level of pollutant load would be consistent with achieving
WQS. TMDLs also allocate acceptable loads among the various sources of the relevant
pollutants which discharge to the waterbody.

1-6 July 2010



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

Section 305(b) of the CWA requires states to periodically report the water quality of
waterbodies under their respective jurisdictions, and Section 303(d) requires states to identify
impaired waters where specific designated uses are not fully supported. The NYSDEC Division
of Water addresses these requirements by following its Consolidated Assessment and Listing
Methodology (CALM). The CALM includes monitoring and assessment components that
determine water quality standards attainment and designated use support for all waters of New
York State. Waterbodies are monitored and evaluated on a five-year cycle. Information
developed during monitoring and assessment is inventoried in the Waterbody Inventory/Priority
Waterbody List (WI/PWL). The WI/PWL incorporates monitoring data, information from state
and other agencies, and public participation. The Waterbody Inventory refers to the listing of all
waters, identified as specific individual waterbodies, within the state that is being assessed. The
Priority Waterbodies List is the subset of waters in the Waterbody Inventory that have
documented water quality impacts, impairments or threats. The Priority Waterbodies List
provides the candidate list of waters to be considered for inclusion on the Section 303(d) List.

In 1998, NYSDEC listed the lower segment of the Bronx River in the Section 303(d) List
as high priority for TMDL development due to pathogens. NYSDEC added the upper and
middle reaches of Bronx River in 2002 to the Section 303(d) List as high priority for TMDL
development. As of the 2008 Section 303(d) List, the upper reach and tributaries of the Bronx
River remain listed in Part 1 as impaired waters requiring TMDL development due to the
presence of pathogens and low dissolved oxygen (DO). NYSDEC listed both the lower and
middle reaches of the Bronx River, the segments located within New York City, in Part 3¢ of the
303(d) List — Waterbodies for which TMDL Development May be Deferred (Pending
Implementation/Evaluation of Other Restoration Measures) due to the presence of pathogens and
low DO in the lower reach and pathogens in the middle reach. A TMDL may not be required and
may in fact delay the ability to meet the pathogen and DO requirements as compared to the
various control measures currently being developed and implemented which include this
WB/WS Facility Plan. If after implementation of this WB/WS Plan, the middle and lower
reaches of the Bronx River achieve the pathogen and DO requirements associated with each
waterbody segment, they would then be removed from the 303(d) list for these pollutants.

Another important component of the CWA is the protection of uses. USEPA regulations
state that a designated use for a waterbody may be refined under limited circumstances through a
Use Attainability Analysis (UAA), which is defined as ““a structured scientific assessment of the
chemical, biological, and economic condition in a waterway” (USEPA , 2000). In the UAA, the
NYSDEC would demonstrate that one or more of a limited set of circumstances exists to make
such a modification. It could be shown that the current designated use cannot be achieved
through implementation of applicable technology based limits on point sources, or be a cost-
effective and reasonable best management practice for non-point sources. Additionally, a
determination could be made that the cause of non-attainment is due to natural background
conditions or irreversible human-caused conditions. Another circumstance might be to establish
that attaining the designated use would cause substantial environmental damage or substantial
and widespread social and economic hardship. If the findings of a UAA suggest authorizing the
revision of a use or modification of a WQS 1is appropriate, the analysis and accompanying
proposal for such a modification must go through the public review and participation process and
the USEPA approval process.
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1.2.2. Federal CSO Policy

The first national CSO Control Strategy was published by USEPA in the Federal Register
on September 8, 1989 (54 FR 37370). The goals of that strategy were to minimize impacts to
water quality, aquatic biota, and human health from CSOs by ensuring that CSO discharges
comply with the technology and water quality based requirements of the Clean Water Act. On
April 19, 1994, USEPA officially noticed the CSO Control Policy (59 FR 18688), which
established a consistent national approach for controlling discharges from all CSOs to the waters
of the United States. The CSO Control Policy provides guidance to permittees and NPDES
permitting authorities such as NYSDEC on the development and implementation of a LTCP in
accordance with the provisions of the CWA to attain water quality standards. On December 15,
2000, amendments to Section 402 of the CWA (known as the Wet Weather Water Quality Act of
2000) were enacted, incorporating the CSO Control Policy by reference.

USEPA has stated that its CSO Control Policy represents a comprehensive national
strategy to ensure that municipalities, permitting authorities, water quality standards authorities
and the public engage in a comprehensive and coordinated planning effort to achieve cost
effective CSO controls that ultimately meet appropriate health and environmental objectives and
requirements (USEPA, 1995). Four key principles of the CSO Control Policy ensure that CSO
controls are cost-effective and meet the objectives of the CWA:

1. Clear levels of control are provided that would be presumed to meet appropriate
health and environmental objectives;

2. Sufficient flexibility is allowed to municipalities to consider the site-specific nature of
CSOs and to determine the most cost-effective means of reducing pollutants and
meeting CWA objectives and requirements;

3. A phased approach to implementation of CSO controls is acceptable; and

4. Water quality standards and their implementation procedures may be reviewed and
revised, as appropriate, when developing CSO control plans to reflect the site-specific
wet weather impacts of CSOs.

In addition, the CSO Control Policy clearly defines expectations for permittees, state
WQS authorities, and NPDES permitting and enforcement authorities. Permittees were expected
to have implemented USEPA’s nine minimum controls (NMCs) by 1997, after which long-term
control plans should be developed. The NMCs are embodied in the 14 Best Management
Practices (BMPs) required by NYSDEC as discussed in Section 5.3 and include:

1. Proper operations and maintenance of combined sewer systems and combined sewer
overflow outfalls;

2. Maximum use of the collection system for storage;
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3. Review and modification of pretreatment requirements to determine whether non-
domestic sources are contributing to CSO impacts;
4. Maximizing flow to the Publicly Owned Treatment Works (POTWs);

5. Elimination of CSOs during dry weather;

6. Control of solid and floatable material in CSOs;

7. Pollution prevention programs to reduce contaminants in CSOs;

8. Public notification; and

9. Monitoring to characterize CSO impacts and the efficacy of CSO controls.

WQS authorities should review and revise, as appropriate, State WQS during the CSO
long-term planning process. NPDES permitting authorities should consider the financial
capability of permittees when reviewing CSO control plans.

In July 2001, USEPA published Coordinating CSO Long-Term Planning with Water
Quality Standards Reviews, additional guidance to address questions and describe the process of
integrating development of CSO long-term control plans with water quality standards reviews
(USEPA, 2001d). The guidance acknowledges that the successful implementation of an LTCP
requires coordination and cooperation among CSO communities, constituency groups, states and
USEPA using a watershed approach. As part of the LTCP development, USEPA recommends
that WQS authorities review the LTCP to evaluate the attainability of applicable water quality
standards. The data collected, analyses, and planning performed by all parties may be sufficient
to justify a water quality standards revision if a higher level of designated uses is attainable or if
existing designated uses are not reasonably attainable. If the latter is true, then the USEPA
allows the State WQS authorities to consider several options:

= Apply site-specific criteria;

* Apply criteria at the point of contact rather than at the end of pipe through the
establishment of a mixing zone, waterbody segmentation, or similar;

= Apply less stringent criteria when it is unlikely that recreational uses will occur or
when water is unlikely to be ingested;

= Consider subcategories of uses, such as precluding swimming during or immediately
following a CSO event or developing a CSO subcategory of recreational uses; and

= Consider a tiered aquatic life system with subcategories for urban systems.

If the waterbody supports a use with more stringent water quality requirements than the
designated use, USEPA requires the State to revise the designated use to reflect the higher use
being supported. Conversely, USEPA requires that a UAA be performed whenever the state
proposes to reduce the level of protection for the waterbody. States are not required to conduct
UAAs when adopting more stringent criteria for a waterbody. Once water quality standards are
revised, the CSO Control Policy requires post-implementation compliance monitoring to
evaluate the attainment of designated uses and water quality standards and to determine if further
water quality revisions and/or additional long-term control planning is necessary. USEPA
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provides a schematic chart (Figure 1-4) in its guidance for describing the coordination of LTCP
development and water quality standards review and revision.

The NYC CSO control program for the Bronx River was initiated prior to the adoption of
the CSO Policy, at which time Steps 1 through 5 were achieved with the completion of the 2004
Bronx River Waterbody/Watershed Facility Plan. With the requirement to develop a LTCP for
the Bronx River, the NYCDEP has re-initiated some of the activities in Step 4 of the flow chart
and re-examined a number of CSO control alternatives. Moving forward, the NYSDEC will
need to evaluate the attainability of water quality standards in accordance with Step 6.

It is important to note that New York City’s CSO abatement efforts were prominently
displayed as model case studies by USEPA during a series of seminars held across the United
States in 1994 to discuss the CSO Control Policy with permittees, WQS authorities, and NPDES
permitting authorities (USEPA, 1994). New York City’s field investigations, watershed and
receiving water modeling, and facility planning conducted during the Paerdegat Basin Water
Quality Facility Planning Project were specifically described as a case study during the seminars.
Additional City efforts in combined sewer system characterization, mathematical modeling,
water quality monitoring, floatables source and impact assessments, and use attainment were also
displayed as model approaches to these elements of long-term CSO planning.

1.2.3. New York State Policies and Regulations

In accordance with the provisions of the Clean Water Act, the State of New York has
promulgated water quality standards for all waters within its jurisdiction. The State has
developed a system of waterbody classifications based on designated uses that includes four
freshwater and five marine classifications, as shown in Table 1-1.

The NYSDEC considers the A, B, SA and SB classifications to fulfill the Clean Water
Act goals of fully supporting aquatic life and recreation. Class C, D, and SC support aquatic life
and recreation but the recreational use of the waterbody is limited due to other factors. Class I
supports the Clean Water Act goal of aquatic life protection and supports secondary contact
recreation. SD waters shall be suitable for fish survival only because natural or manmade
conditions limit the attainment of higher standards. It should also be noted that the NYSDEC
regulations state that the total and fecal coliform standards for Classes B, C, D, SB, SC and I
“shall be met during all periods when disinfection is practiced.” As disinfection is practiced at
all WPCPs year-round, these standards are applicable to all Class SA, SB, SC and I New York
Harbor waters.
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Table 1-1. New York State Numeric Surface Water Quality Standards

Class Usage Dg;f;géend Total Coliform Fecal Coliform
(mg/L) (number/100mL)| (number/100mL)
Freshwater
Source of water supply for drinking, culinary or food
A processing purposes. Primary and secondary contact >5.07 2,400 @ 200 ©
recreation; and fishing. Suitable for fish propagation and >4 5,000 ©
survival.
B Primary and secondary contact recreation and fishing. > 5.0 2,400 @ 200 ©
Suitable for fish propagation and survival. >4 5,000 ©
C Limited primary and secondary contact recreation, >5.0" 2,400 @ 200 ©
fishing. Suitable for fish propagation and survival. >4 5,000 ©
Best usage is fishing. Not conducive to propagation of 2400 @
D |game fishery and waters will not support fish >3.0 5’000 ) 200 ©
ropagation. ’
Saline
Shellfishing for market purposes, primary and secondary > 4.8
SA [contact recreation, fishing. Suitable for fish propagation ) '0(2) 70 @ N/A
and survival. -
SB Primary and secondary contact recreation, fishing. >4.80 2,400 @ <200©
Suitable for fish propagation and survival. >3.0% 5,000 ® -
SC Limited primary and secondary contact recreation, >4.8" 2,400 @ <200©
fishing. Suitable for fish propagation and survival. >3.0% 5,000 ® -
I Secondary contact rec;reation, fishing. Suitable for fish >4.0 10,000 © <2.000©
ropagation and survival.
Fishing. Suitable for fish survival. Waters with natural or|
SD |man-made conditions limiting attainment of higher >3.0 N/A N/A
standards.
Notes:

() Chronic standard based on daily average. The DO concentration may fall below 4.8 mg/L for a limited number of days as
defined by
DO; = 13.0 i
2.80 + 1.84¢*™"

Where DO; = DO concentration in mg/L between 3.0-4.8 mg/L and t; = time in days. This equation is applied by dividing the
DO range of 3.0-4.8 mg/L into a number of equal intervals. DO; is the lower bound of each interval (i) and t; is the allowable
number of days that the DO concentration can be within that interval. The actual number of days that the measured DO
concentration falls within each interval (i) is divided by the allowable number of days that the DO can fall within interval (T;).
The sum of the quotients of all intervals (I .... N) cannot exceed 1.0: i.e.,

it , ;
‘F i (actual) Ly

=y (ullowed) 7

(> Acute standard (never less than 3.0 mg/L.

(> Median most probable number (MPN) value in any series of representative samples
® Monthly median value of five or more samples

(> Monthly 80™ percentile of five or more samples

(® Monthly geometric mean of five or more samples

() Daily avg. min for non-trout waters
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Dissolved Oxygen

Dissolved oxygen is the numerical standard that NYSDEC uses to establish whether a
waterbody supports aquatic life uses. The numerical DO standard for the lower reach of the
Bronx River (Class I) requires that DO concentrations shall not be less than 4.0 milligram per
liter (mg/L) at any time at any location within the waterbody. The numerical DO standard for
the middle reach of the Bronx River (Class B) require that the minimum daily average DO
concentration shall not be less than 5.0 mg/L, and at no time shall the DO concentration be less
than 4.0 mg/L.

Bacteria

Total and fecal coliform bacteria concentrations are the numerical standards used by the
NYSDEC to establish whether a waterbody supports recreational uses. The numerical bacteria
standards for the lower reach of the Bronx River (Class I) require that total coliform bacteria
must have a monthly geometric mean of less than 10,000 per 100 milliliter (mL) from a
minimum of five examinations. Fecal coliform (Class I) must have a monthly geometric mean of
less than 2,000 per 100 mL from a minimum of five examinations. The numerical bacteria
standards for the middle reach (Class B) require that the total coliform bacteria monthly median
value and more than 20 percent of the samples, from a minimum of five examinations, shall not
exceed 2,400 and 5,000, respectively. Fecal coliform (Class B) must have a monthly geometric
mean of less than 200 per 100 mL from a minimum of five examinations.

An additional NYSDEC standard for primary contact recreational waters (not applicable
to the Bronx River or any other Class I waters) is a maximum allowable enterococci
concentration of a geometric mean of 35 per 100 mL for a representative number of samples.
This standard, although not promulgated, is now an enforceable standard in New York State
since USEPA established January 1, 2005 as the date upon which the criteria must be adopted for
all coastal recreational waters.

For areas of primary contact recreation that are used infrequently and are not designated
as bathing beaches, the USEPA criteria suggest that a reference level indicative of pollution
events be considered to be 501 per 100 mL. These reference levels according to the USEPA
documents are not standards but are to be used as determined by the state agencies in making
decisions related to recreational uses and pollution control needs. For bathing beaches, these
reference levels (104 per 100 mL) are to be used for announcing bathing advisories or beach
closings in response to pollution events.

Narrative Standards

In addition to numerical standards, New York State also has narrative criteria to protect
aesthetics in all waters within its jurisdiction, regardless of classification. These standards also
serve as limits on discharges to receiving waters within the State. Unlike the numeric standards,
which provide an acceptable concentration, narrative criteria generally prohibit quantities that
would impair the designated use or have a substantial deleterious effect on aesthetics. Important
exceptions include garbage, cinders, ashes, oils, sludge and other refuse, which are prohibited in
any amounts. The term “other refuse” has been interpreted to include floatable materials such as
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street litter that finds its way into receiving waters via uncontrolled CSO discharges. It should be
noted that, in August 2004, USEPA Region II recommended that the NYSDEC “revise the
narrative criteria for aesthetics to clarify that these criteria are meant to protect the best use(s) of
the water, and not literally required “none” in any amount, or provide a written clarification to

this end” (Mugdan, 2004). Table 1-2 summarizes the narrative water quality standards.

Table 1-2. New York State Narrative Water Quality Standards

Parameters

Classes

Standard

Taste-, color-, and odor
producing toxic and other

SA, SB, SC, I, SD

None in amounts that will adversely
affect the taste, color or odor thereof, or

deleterious substances A B.CD impair the waters for their best usages.
Turbidit SA, SB, SC, I, SD | No increase that will cause a substantial
y A,B,C,D visible contrast to natural conditions.
Suspended, colloidal and | SA, SB, SC, I, SD I(j[zrelf fraosrtréssf}:; ?gei,nllggu:g?; \(’)V:lii;z; gi
settleable solids A, B,C,D W W u P

impair the waters for their best usages.

Oil and floating substances

SA, SB, SC, 1, SD

No residue attributable to sewage,
industrial wastes or other wastes, nor

A B,CD visible oil film nor globules of grease.
Garbage, cinders, ashes, oils, | SA, SB, SC, I, SD None in any amounts
sludge and other refuse A,B,C,D y '

Phosphorus and nitrogen

SA, SB, SC, I, SD
A,B,C, D

None in any amounts that will result in
growth of algae, weeds and slimes that
will impair the waters for their best
usages.

1.2.4. Interstate Environmental Commission (IEC)

The states of New York, New Jersey, and Connecticut are signatory to the Tri-State
Compact that designated the Interstate Environmental District and created the IEC. The
Interstate Environmental District includes all tidal waters of greater New York City. Originally
established as the Interstate Sanitation Commission, the IEC may develop and enforce waterbody
classifications and effluent standards to protect waterbody uses within the Interstate
Environmental District. The applied classifications and effluent standards are intended to be
consistent with those applied by the signatory states. There are three waterbody classifications
defined by the IEC, as shown in Table 1-3.
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Table 1-3. Interstate Environmental Commission Numeric Water Quality Standards

Class Usage (n’lljg,]c/)L) Waterbodies
East R. east of the Whitestone Br.; Hudson R.
All forms of primary and secondary north of confluence with the Harlem R;
A contact recreation, fish propagation, and >5.0 Raritan R. east of the Victory Br. into Raritan
shellfish harvesting in designated areas Bay; Sandy Hook Bay; lower New York
Bay; Atlantic Ocean
Fishing and secondary contact Hudson R. south of confluence with Harlem
recreation, growth and maintenance of R.; upper New York Harbor; East R. from the
B-1 fish and other forms of marine life >4.0 Battery to the Whitestone Bridge; Harlem R.;
naturally occurring therein, but may not Arthur Kill between Raritan Bay and
be suitable for fish propagation. Outerbridge Crossing.
B2 Passage of anadromous fish, ~3.0 Arthur Kill north of Outerbridge Crossing;
maintenance of fish life ) Newark Bay; Kill Van Kull

In general, IEC water quality regulations require that all waters of the Interstate
Environmental District are free from floating and settleable solids, oil, grease, sludge deposits,
and unnatural color or turbidity to the extent necessary to avoid unpleasant aesthetics,
detrimental impacts to the natural biota, or use impacts. The regulations also prohibit the
presence of toxic or deleterious substances that would be detrimental to fish, offensive to
humans, or unhealthful in biota used for human consumption. The IEC also restricts CSO
discharges to within 24 hours of a precipitation event, consistent with the NYSDEC definition of
a prohibited dry weather discharge. Beyond that restriction, however, IEC effluent quality
regulations do not apply to CSOs if the combined sewer system is being operated with
reasonable care, maintenance, and efficiency. Although IEC regulations are intended to be
consistent with state water quality standards, the three-tiered IEC system and the five New York
State marine classifications in New York Harbor do not spatially coincide.

1.2.5. Administrative Consent Order

New York City’s 14 WPCP SPDES permits include conditions which require compliance
with federal and State CSO requirements. NYCDEP was unable to comply with deadlines
included within their 1988 SPDES permits for completion of four CSO abatement projects
initiated in the early 1980s. As a result, NYCDEP entered into an Administrative Consent Order
with NYSDEC on June 26, 1992 which was incorporated into the SPDES permits with a
provision stating that the Consent Order governs NYCDEPs obligations for its CSO program. It
also required that NYCDEP implement CSO abatement projects within nine facility planning
areas in two tracks: those areas where dissolved oxygen and coliform standards were being
contravened (Track One) and those areas where floatables control was necessary (Track Two).
The 1992 Order was modified on September 19, 1996 to add catch basin cleaning, construction,
and repair programs.

NYCDEP and NYSDEC negotiated a new Consent Order, signed January 14, 2005, that
supersedes the 1992 Order and its 1996 Modifications, with the intent to bring all NYCDEP
CSO-related matters into compliance with the provisions of the Clean Water Act and
Environmental Conservation Law. The new Order 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
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Policy. This Order was recently modified and signed on April 14, 2008 and again on September
3, 2009. NYCDEP and NYSDEC also entered into a separate MOU to facilitate water quality
standards reviews in accordance with the CSO Control Policy.

1.3. CITY POLICIES AND OTHER LOCAL CONSIDERATIONS

New York City’s waterfront is approximately 578 miles long, encompassing 17 percent
of the total shoreline of the State. This resource is managed through multiple tiers of zoning,
regulation, public policy, and investment incentives to accommodate the diverse interests of the
waterfront communities and encourage environmental stewardship. The local regulatory
considerations are primarily applicable to proposed projects and do not preclude the existence of
non-conforming waterfront uses. However, evaluation of existing conditions within the context
of these land use controls and public policy anticipate the nature of long-term growth in the
watershed.

1.3.1. New York City Waterfront Revitalization Program

The New York City Waterfront Revitalization Program (WRP) is the City's principal
coastal zone management tool and is implemented by the New York City Department of City
Planning (NYCDCP). The WRP establishes the City’s policies for development and use of the
waterfront and provides a framework for evaluating the consistency of all discretionary actions
in the coastal zone with City coastal management policies. Projects subject to consistency
review include any project located within the coastal zone requiring a local, state, or federal
discretionary action, such as a Uniform Land Use Review Procedure (ULURP) or a City
Environmental Quality Review (CEQR). An action is determined to be consistent with the WRP
if it would not substantially hinder and, where practicable, would advance one or more of the 10
WRP policies. The New York City WRP is authorized under the New York State Waterfront
Revitalization and Coastal Resource Act of 1981 which, in turn, stems from the Federal Coastal
Zone Management Act of 1972. The original WRP was adopted in 1982 as a local plan in
accordance with Section 197-a of the City Charter, and incorporated the 44 state policies, added
12 local policies, and delineated a coastal zone in to which the policies would apply. The
program was revised in 1999, and new policies were issued in September 2002. The revised
WRP condensed the 12 original policies into 10 policies: (1) residential and commercial
redevelopment; (2) water-dependent and industrial uses; (3) commercial and recreational
boating; (4) coastal ecological systems; (5) water quality; (6) flooding and erosion; (7) solid
waste and hazardous substances; (8) public access; (9) scenic resources; and (10) historical and
cultural resources.

1.3.2. New York City Comprehensive Waterfront Plan

The City’s long-range goals are contained in the Comprehensive Waterfront Plan (CWP).
The CWP identifies four principal waterfront functional areas (natural, public, working, and
redeveloping) and promotes use, protection, and redevelopment in appropriate waterfront areas.
The companion Borough Waterfront Plans (1993-1994) assess local conditions and propose
strategies to guide land use change, planning and coordination, and public investment for each of
the waterfront functional areas. The CWP has been incorporated into local law through land use
changes, zoning text amendments, public investment strategies, and regulatory revisions which
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provide geographic specificity to the WRP and acknowledge that certain policies are more
relevant than others in particular portions of the waterfront.

1.3.3. Department of City Planning Actions

The NYCDCP was contacted to identify any projects either under consideration or in the
planning stages that could substantially alter the land use in the vicinity of the waterbody.
NYCDCEP reviews any proposal that would result in a fundamental alteration in land use, such as
zoning map and text amendments, special permits under the Zoning Resolution, changes in the
City Map, the disposition of City-owned property, and the siting of public facilities. In addition,
NYCDCP maintains a library of City-wide plans, assessments of infrastructure, community
needs evaluations, and land use impact studies. These records were reviewed and evaluated for
their potential impacts to waterbody use and runoff characteristics, and the NYCDCP community
district liaisons for the Community Districts were contacted to determine whether any proposals
in process that required NYCDCP review might impact the WB/WS Facility Plan.

The NYCDCP proposed to rezone 19 full blocks and portions of 24 blocks in the
northern Bronx neighborhood of Woodlawn in Community District 12. Some of this rezoning
would occur on the western bank of the Bronx River. The Woodlawn neighborhood is bounded
by Van Cortlandt Park to the west, Woodlawn Cemetery to the south, Webster Avenue to the
east and the New York — Yonkers City Line to the north. Much of this neighborhood was
rezoned in 1996 to promote development compatible with existing development patterns. More
recently, there has been renewed pressure to redevelop vacant or underutilized lots in this area
with semi-detached housing. Fourteen full blocks and portions of twenty-two blocks are
proposed to be rezoned from R4-1 (single-and two-family detached, semi-detached zero lot line
residence; community facility use) to R4A (single-and two-family detached residence;
community facility use). New development would be limited to one- and two-family detached
housing on blocks that are primarily developed with detached homes. Two full blocks and
portions of two other blocks bounded by Van Cortlandt Park East, East 235th Street, Napier
Avenue and East 236th and a line 100-feet west of Oneida Avenue are proposed to be rezoned
from RS to R4A. NYCDCP’s proposed rezoning would limit development to single and two-
family detached housing in this area. About 75 percent of the lots are currently developed with
one- and two-family detached housing. All or portions of lots located just west of Katonah
Avenue along 237th and 238th streets are proposed to be rezoned from R4-1 to R5B, extending
the existing R5B district to a small area developed primarily with multifamily and attached
housing.

On September 12, 2005 the NYCDCP certified the ULURP application (C 060110 ZMX)
for the proposed zoning map amendments, beginning the formal public review process.
Community Board 12 adopted a resolution recommending approval of the application on
October 27, 2005. Subsequently the Borough President, on November 28, 2005, issued a
recommendation approving the application. After holding a public hearing on December 7,
2005, the City Planning Commission adopted the resolution on January 11, 2006 (Calendar No.
12), and on February 15, 2006, the City Council adopted the zoning changes which are now
in effect.
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The NYCDCEP is also proposing zoning map changes for thirty-six blocks in the northeast
Bronx neighborhood of Olinville in Community District 12. The Olinville rezoning area is
located in the southwestern portion of Community District 12, and includes areas between the
Bronx River and White Plains Road from East 219th Street to Adee Avenue, together with an
area to the south and east of Gun Hill Houses and Evander Childs High School. The proposed
zoning would preserve the neighborhood’s lower density residential character, while promoting
new development consistent with the scale of the surrounding area. Furthermore, NYCDCP is
proposing a zoning text amendment to establish a new citywide R5A district to address the
unique detached housing stock found within Olinville. ULURP application C 060084 ZMX,
together with application N 060083 ZRY for the establishment of the proposed R5A district, was
approved by Community Board 12 in September 2005 and the resolution was adopted later
approved by the City Planning Commission on November 16, 2005 (Calendar No. 7). On
December 8, 2005, the City Council adopted the zoning changes which are now in effect.

In January 2005, The City of New York announced plans to replace industrial parks with
Industrial Business Zones (IBZs) in the Bathgate neighborhood of the Bronx located in
Community District 15. The Bathgate neighborhood is home to the 21.5 acre Bathgate Industrial
Park which contains 11 buildings and covers 12 city blocks. The facility, owned by the Port
Authority of New York and New Jersey is home to approximately 120 businesses that employ
1,350 workers and contains 522,000 square feet of space for distribution, light industrial, office
and educational uses. The plan prohibits rezoning the area within the IBZ for residential use.
The plan also outlines measures for employee training programs for manufacturers and improved
sanitation services. The Bathgate IBZ will have the same boundaries as the current Bathgate
Industrial Park.

In addition to the Woodlawn, Olinville, and Bathgate projects, other zoning changes
anticipated by NYCDEP within in the Bronx River watershed include:

» Loral Project — The Loral project is located in Community District 9 just north of
Soundview Park near the intersection of Storey and Colgate Avenues in the Bronx.
The 15-acre triangular-shaped area is currently zoned M1-1 and property owners and
developers may be interested in rezoning the area, most likely to R-6.

= West Farms Rezoning — Six sites located within Community District 6 containing
abandoned spurs of elevated rail track are being investigated for possible rezoning to
allow for development in these areas. The total area of all six sites is approximately
1.15 acres.

» Bronx River Arts Center Expansion adjacent to the Bronx River on East Tremont
Avenue.

1.3.4. New York City Economic Development Corporation

The New York City Economic Development Corporation (NYCEDC) was contacted to
identify any projects either under consideration or in the planning stages that could substantially
alter the land use in the vicinity of the Bronx River. The NYCEDC is charged with dispensing
City-owned property to businesses as a means of stimulating economic growth, employment, and
tax revenue in the City of New York while simultaneously encouraging specific types of land use
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in targeted neighborhoods. As such, NYCEDC has the potential to alter land use on a large
scale.

Additionally, the NYCEDC serves as a policy instrument for the Mayor’s Office and
recently issued a white paper on industrial zoning (Office of the Mayor, 2005) intended to create
and protect industrial land uses throughout the City. The policy directs the replacement of the
current In-Place Industrial Parks (IPIP) with IBZs that more accurately reflect the City’s
industrial areas. Policies of this nature can have implications on future uses of a waterbody as
well as impacts to collection systems, so a thorough review of NYCEDC policy and future
projects was performed to determine the extent to which they may impact the WB/WS Facility
Plan.

In the spring of 2003, a Hunts Point Task Force was created to provide a forum for
addressing critical concerns about the Hunts Point peninsula. The Task Force led by the Office
of the Deputy Mayor for Economic Development and Rebuilding, which brought in a multi-
agency team, including NYCEDC, NYCDCP, New York City Department of Small Business
Services (SBS), and New York City Department of Transportation (NYCDOT). Over the course
of a year, the group worked together to identify action items that could promote a competitive
business environment and sustainable community in Hunts Point. In the fall of 2004, the Task
Force put forth the Hunts Point Vision Plan which sets the development framework and
implementation timeline for the aforementioned action items. The Vision Plan aims to build
upon discrete revitalization efforts on the Hunts Point peninsula and addresses the concerns of
the Hunts Point community in a comprehensive and coordinated plan. Short-term goals of the
plan include optimizing land use; creating greenway connections along the Bronx River;
improving traffic safety and efficiency; and the development of Hunts Point Works that will
serve as a new employment and training demonstration project.

The NYCDCP will promote a new land use policy that encourages growth and expansion
of the food-related industry while protecting the adjacent neighborhood in an effort to discourage
the expansion of waste-related uses in the area. Vacant lots within the Food Distribution Center
will be marketed by the NYCEDC to attract new food-distribution/manufacturing companies for
the food markets. The City plans to work with the Produce Market to redevelop it into a more
environmentally friendly facility, while developing a business education campaign to encourage
compliance with environmental standards and regulations. The City will also promote the reuse
of vacant, underutilized, or contaminated sites by apprising community and business
organizations of Brownfield programs and grant opportunities.

The Hunts Point WPCP, freight rail lines, the Department of Sanitation New York
(DSNY) Marine Transfer Station, the prison barge, the Food Distribution Center and other
privately owned industrial properties dominate the waterfront in Hunts Point, making it difficult
to provide continuous waterfront access. Prior to 2007, the only official access to the waterfront
was the Tiffany Street pier. Two new parks opened in 2007 that tripled the amount of legally
accessible waterfront in Hunts Point; Barretto Point Park is located at the southern end of Tiffany
Street, and Riverside Park is located at the terminus of Lafayette Avenue along the Bronx River.
A long range goal of the plan is to provide continuous waterfront access around the entire Hunts
Point peninsula. In the short-term, the City has committed to establishing a 30-foot setback for
all properties within the food distribution center. Additionally, the City will work with other
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entities to secure funding in order to create critical access points to the Bronx River. A more
long-term goal of the Plan is to establish a full South Bronx Greenway providing continuous
access to the waterfront wherever it is feasible. A waterfront consulting team has been created to
identify inland and waterfront routes to establish a greenway connection between the Bronx
River Greenway and Randall’s Island Park. The recently opened Riverside Park provides the
southernmost link to the Bronx River Greenway and also includes a kayak launch.

1.3.5. Local Law

Local law is a form of municipal legislation that has the same status as an act of the State
Legislature. The power to enact local laws is granted by the New York State Constitution, with
the scope and procedures for implementation established in the Municipal Home Rule Law. In
New York City, local laws pertaining to the use of the City waterways and initiatives associated
with aquatic health have been adopted beyond the requirements of New York State. Recent
adoptions include Local Law 71 of 2005, which required the development of the Jamaica Bay
Watershed Protection Plan (JBWPP) and Local Law 5 of 2008 which requires City-owned
buildings or City-funded construction to include certain sustainable practices, as well as
requiring the City to draft a sustainable stormwater management plan by October 1, 2008. These
initiatives are discussed in Section 5 in detail.

1.3.6. Bathing Beaches

Bathing beaches in New York City are regulated, monitored and permitted by the City
and State under Article 167 of the New York City Health Code and Section 6-2.19 of the New
York City Sanitary Code. Siting requirements imposed by State and City codes must be
considered to evaluate the potential use of a waterbody for primary contact recreation. These
requirements include minimum distances from certain types of regulated discharges (such as
CSO outfalls), maximum bottom slopes, acceptable bottom materials, minimum water quality
levels, and physical conditions that ensure the highest level of safety for bathers.

1.4, REPORT ORGANIZATION

This report has been organized to clearly describe the proposed WB/WS Plan that
supports a Long-Term CSO Control Planning process and the environmental factors and
engineering considerations that were evaluated in its development. The nine elements of long-
term CSO control planning are listed in Table 1-4 along with relevant sections within this
document for cross-referencing.

Section 1 describes general planning information and the regulatory considerations in
order to describe the setting and genesis of the LTCP program and the CSO Control Policy.
Sections 2, 3 and 4 describe the existing watershed, collection system, and waterbody
characteristics, respectively. Section 5 describes waterbody improvement projects within the
waterbody and the greater New York Harbor. Section 6 describes the public participation and
agency interaction that went into the development of this WB/WS Plan, as well as an overview
of NYCDEP public outreach program. Sections 7 and 8 describe the development of the plan for
the waterbody. Section 9 discusses the review and revision of water quality standards. The
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report concludes with references in Section 10 and a glossary of terms and abbreviations is
included in Section 11.

Table 1-4. Locations of the Nine Elements of Long-Term Control Planning

Section(s)
No. Element within Report
1 Characterization of the Combined Sewer System 3.0
2 | Public Participation 6.0
3 | Consideration of Sensitive Areas 4.7
4 | Evaluation of Alternatives 7.0
5 | Cost/Performance Considerations 7.0
6 | Operational Plan 8.0
7 | Maximizing Treatment at the Existing WPCP 7.0 & 8.0
8 | Implementation Schedule 8.0
9 | Post-Construction Compliance Monitoring 8.0
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2.0 Watershed Characteristics

2.1. HISTORICAL CONTEXT OF WATERSHED URBANIZATION

In the 17th Century the Bronx River was referred to as Aquehung or “River of High
Bluffs” by the Mohican Indians who were the first to live off of the river. The river also
attracted European traders in the 1600s who hunted for beavers that flourished along its banks.
Jonas Bronk purchased 500 acres of land surrounding the river in 1639 and the river became
known as Bronk’s River, which is where the borough of the Bronx derived its name.

At the beginning of the 18th Century, roughly 12 water mills were producing paper,
pottery, flour, tapestries, and snuff along the river. Throughout the 1820s and 1830s the New
York City board of Aldermen debated ways to tap into the river to supply the growing city with
drinking water as it was considered to be “pure and wholesome.” Much of the valley remained
densely vegetated and forested well into the 19th Century. However, in the 1840s during
railroad construction, the valley was turned into an industrial corridor. In 1905, Westchester
County constructed the Bronx River Valley Sewer that discharged into the river. Additional
modifications were made to the river in 1915 when New York City’s demand for water
continued to rise and the construction of the Kensico Dam diverted the upper reaches of the river
into the reservoir, cutting the river’s water flow by approximately 25 percent.

Since the 1880s there has been an effort to reclaim the river and protect it from
urbanization. In 1888, the 662-acre Bronx Park was created by consolidation of surrounding
properties to buffer against development on both sides of the river. Since then Bronx Park has
grown to 718.1 acres. The 15.5-mile Bronx River Parkway was completed in 1925, a collection
of lakes, parks, and limited access roadways stretching from Kensico Dam to Bronx Park.
Throughout the 1960s and 1970s, city and state highway projects divided neighborhoods in the
Bronx. In particular, the construction of the Sheridan Expressway and Cross-Bronx Expressway
distanced the Bronx River communities from each other as well as the river.

In 1974, in response to the poor conditions of the Bronx River, local residents formed the
Bronx River Restoration Project, Inc. The group was successful in removing debris from the
shoreline of the Bronx River. In 1996, the Restoration Project was strengthened with the Bronx
Riverkeeper Program that was created in a partnership with the City of New York Department of
Parks and Recreation (NYCDPR) and the Consolidated Edison Corporation. The partnership
was further strengthened in 1997 with the formation of the Bronx River Working Group who
expanded the effort to included 60-plus community groups, government agencies, schools, and
businesses. Furthermore, in 2001 the Bronx River Alliance was created to restore and protect the
Bronx River, building on the 27-year history of restoration work.

Figure 2-1 illustrates the changes that the lower Bronx River valley has experienced since
1897. The map was created by overlaying a current map of the area over a historic map
surveyed in 1897. The figure is representative of filled marshlands, streams, and tributaries that
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once surrounded the Bronx River. Approximately 950 acres of marshland have been filled in
since 1897, primarily near the mouth of the river.

2.2. LAND USE CHARACTERIZATION

The following section describes current land uses and zoning within ¥ mile of the Bronx
River, neighborhood and community characteristics, and consistency of land use and zoning with
the City’s Waterfront Revitalization Program.

2.2.1. Existing Land Use

Land uses for the portion of the Bronx River located within the limits of the City of New
York are varied, but can generally be divided into three segments. The southern segment,
encompassing lands from the mouth of the river to East 180th Street, includes mostly industrial,
parkland and residential areas. This area also contains pockets of commercial, institutional and
vacant land scattered along the waterfront. The central segment runs from East 180th Street
north to East Gun Hill Road and consists of extensive parkland and small areas of residential,
institutional and commercial uses. The northern portion, from East Gun Hill Road to the
Westchester County border, contains large tracts of residential areas and parkland.

The west bank of the southern segment, extending from the mouth of the river to
Lafayette Avenue, is dominated by industrial and manufacturing uses, including the Hunts Point
Food Distribution Center. Between Lafayette Avenue and Bruckner Boulevard, the river is
bordered by industrial and vacant land uses. Further west are mostly residential areas
interspersed with vacant lots. At the end of Lafayette Avenue is an existing public Bronx River
access area that has become a designated park. Immediately north of Lafayette Avenue is a scrap
metal yard. Between Bruckner Boulevard and Westchester Avenue there is a long parcel of land
that used to be occupied by a cement plant and is now NYCDPR property and recently
developed as Concrete Plant Park. Inland of this area is a primarily residential area with several
industrial and commercial parcels interspersed. The Amtrak Hellgate Line runs north-south
along a portion of the southern segment of the river, crossing the river just north of Westchester
Avenue. The Sheridan Expressway parallels the river from Bruckner Boulevard to the Cross
Bronx Expressway. From Westchester Avenue to East 180th Street, slightly inland from the
river, is a mixture of detached and semi-detached homes, town houses, brownstones and multi-
story, multi-family apartment buildings. Straddling the river, between East 172nd Street and
Boston Road, is Starlight Park with a school, IS 200, immediately to its west.

The western shore of the mouth of the Bronx River is known as Hunts Point, while the
eastern shore is comprised of Clason Point and the Soundview neighborhood. Clason Point
contains mostly one, two and three-family homes, vacant parcels and small commercial districts.
The Soundview area, which extends from Clason Point to the Bruckner Expressway, contains
Soundview Park, with medium density residential uses to the east, including the large, high-rise
public housing complex, Soundview Park Homes.
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Industrial uses dominate the river’s eastern shore from Lafayette Avenue to Westchester
Avenue. Westchester Avenue to East 174th Street is largely industrial with commercial uses
lining the ends of the blocks. Land use between the Cross Bronx Expressway and East 180th
Street is generally evenly distributed among residential, industrial and transportation uses.

The central segment of the Bronx River area is dominated by Bronx Park, which includes
the New York Botanical Garden and the Bronx Zoo. Surrounding the west side of the Park,
along Southern Boulevard, is a mostly medium density apartment house district, Fordham
University and a multi-family residential area. The east side of the Park is bordered by medium
density housing, one to two family residential homes and light manufacturing uses along the
southern edge of Bronx Park.

Adjacent to the western shore of the northern portion of the Bronx River, the land use is
dominated by Woodlawn Cemetery and the Metro-North railroad, which runs parallel to and
adjacent to the Bronx River. The area south of Woodlawn Cemetery is primarily residential, but
also contains several industrial and commercial tracts and a large park, Williamsbridge
Playground. The area immediately north of the cemetery between East 233rd Street and East
234th Street is mostly industrial, with a commercial strip along Webster Avenue. Further north
and extending to the Westchester County border are largely residential uses with several
institutional uses interspersed.

The east side of the river in this area is predominantly single-family and detached houses
with an area of light manufacturing just south of the Westchester County border. In addition, a
strip of parkland known as Shoelace Park straddles the river extending from the northern edge of
Bronx Park to the Westchester County border. The Bronx River Parkway, which originates
north of Soundview Park, runs north along the eastern shore of the River in this area before it
crosses the river several times and continues into Westchester County.

Figures 2-2 and 2-3 show generalized land use within a ¥-mile radius of the Bronx River
northern and southern section, respectively. The breakdown of land use in the riparian area (Ys-
mile radius) and the Bronx River drainage area is summarized in Table 2-1. The riparian area
land use distribution generally matches the land use in the drainage area as a whole. The riparian
area of the freshwater portion of the Bronx River has a larger fraction of parkland than the
drainage area as a whole. Similarly, the tidal Bronx River riparian area is more industrial than
the drainage basin as a whole.
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Table 2-1. Bronx River Land Use

FRACTION OF AREA (%)
River Section/Land Use Category Rlparla.n Area.(1/4-mlle Drainage Area
radius of river)
Freshwater Bronx River
Residential 18 31
Park 66 47
Industrial 2 1
Other 14 21
Tidal Bronx River
Residential 27 23
Park 23 23
Industrial 29 16
Other 21 38
2.2.2. Zoning

The New York City zoning categories include R for General Residential, C for
Commercial and M for Manufacturing. Subcategories are those designated by the NYCDCP.
Zoning within a quarter mile of the Bronx River is primarily dominated by industrial and
residential classifications along the southern reach of the river and parkland and residential
zoning to the north. Along the southern portion of the river, an extensive area of industrial
zoning is located on the western shore and extends further inland. These industrial areas include
areas of M1-1, M2-1 and M3-1, which extend from the mouth of the river northward to Bruckner
Expressway. The Hunts Point Market encompasses a large portion of this industrial zoning.
Areas of residential zoning comprised primarily of R7-1 and R7A are generally located further
west of the waterfront industrially zoned areas. A large area of R7A is located immediately
adjacent to the Bronx River between East Bay Avenue to the south and the Cross Bronx
Expressway to the north. A small area of R6 zoning is located further west between Spofford
and Garrison Avenues. A large area of R7-1 residential zoning is also located west of the R7A
zoning area bordering the Bronx River and is located north of the Bruckner Expressway and
extending to Bronx Park. Finally an area of C4-2 zoning, a commercial zoning designation, is
located along Vyse Avenue between East 174th Street and the Cross Bronx Expressway.

Along the eastern shore of the southern reach of the Bronx River is a large area of R3-2
residential zoning that extends south of Patterson Avenue. North of this area is Soundview Park
which extends to Lafayette Avenue. Beyond Soundview Park is an extended area of residential
zoning that extends northward to Bronx Park. This includes areas of R5, R7-1 and R7A which
are largely located adjacent to the Bronx River with an area of R6 zoning that includes the
Soundview Park Houses and is generally located between Lafayette Avenue to the south and the
Cross Bronx Expressway to the north. An area of commercial zoning, specifically C4-2 is
located along Westchester Avenue.

The central reach of the Bronx River located north of East 180th Street and south of
Burke Avenue is comprised almost exclusively of parkland, which encompasses Bronx Park. In
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addition, an area of R6 zoning is located west of Bronx Park and encompasses Fordham
University.

North of Bronx Park, zoning designations within ¥-mile of the Bronx River are
dominated primarily by residential designations. Along the western shore the Bronx River, north
of Bronx Park is an R7-1 zone. An area of commercial zoning, C8-2, is also located within this
area along Webster Avenue. North of this area is a large R6 zone that encompasses Woodlawn
Cemetery, which is considered open space. Finally, north of East 233rd Street and extending to
the Westchester County line is an additional area of residential zoning. This area includes R4-1,
R5B, and R7A residential zones with smaller areas of commercial zoning, primarily C8-1,
located along East 233rd Street.

Along the eastern shore of the northern reach of the Bronx River are areas of almost
exclusively residential zoning designations. These include areas of R6, R7-1, and R7A
residential zoning. Areas of R6 zoning are located immediately adjacent to the eastern shore of
the Bronx River, as well as east of Olinville and Carpenter Avenues that extend from Burke
Avenue north to Nereid Avenue. These R6 zoned areas bound a strip of R7-1 zoning that is
located between East 211th and East 233rd Streets. A small area of R5 residential zoning
extends along White Plains Road from East 222nd to 236th Streets. North of 236th Street are
areas of R5 and R7A zones. Figures 2-4 and 2-5 show zoning within a Ys-mile radius of the
northern and southern section of the Bronx River, respectively.

2.2.3. Proposed Land Uses

An assessment of currently proposed land uses (as of report date) or significant new
developments was conducted for the Bronx River study area. Land swaps are being
contemplated to continue the Bronx River Greenway south of East Tremont Avenue on the
eastern shore. Immediately north of E. 174th Street are two parcels involved in the swap. One is
owned by the Metropolitan Transportation Authority (MTA), while the other is under their
jurisdiction. If the land swap is implemented, ownership of these parcels would be transferred to
the NYCDPR. Northwest of these parcels is a 1.3- acre property that would be transferred from
the New York State Department of Transportation (NYSDOT) to MTA. Two small parcels just
south of East 177th Street, owned by NYCDPR and under MTA jurisdiction, would go to the
NYSDOT to map the land as a New York City street.

In addition, the New Horizons shopping center was recently constructed west of the
Bronx River. The site is situated on 10 acres and bounded by the Cross Bronx Expressway,
Boone Avenue, East 174th Street and Vyse Avenue. A block away, 94,000 square feet of City-
owned land was sold to develop a new retail/entertainment complex by CBC Associates, LLC.
The site consists of two parcels of land south of the intersection of the Cross-Bronx Expressway,
Boston Road and Southern Boulevard. The Hunts Point Riverside Park on the west bank of the
Bronx River at the end of Lafayette Avenue underwent ULURP review and became a designated
park in summer 2007. No other significant new land uses within a “s-mile of the Bronx River
were noted.
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2.2.4. Neighborhood and Community Character

Neighborhood and community character immediately surrounding the Bronx River is
dominated by industry to the south and residential and parkland in the central and northern
segments. The Hunts Point Food Market and other industrial uses, such as scrap metal yards,
occupy the western bank of the southern segment of the river south of Bruckner Boulevard.
These uses are primarily comprised of warehouse structures of no more than one to three floors.
Waterfront access is extremely limited in this stretch. The exception is the Hunts Point Riverside
Park at Lafayette Avenue and the recently opened Concrete Plant Park on the western shore of
the Bronx River between Bruckner Boulevard and Westchester Avenue. The NYCDPR has
converted these areas into parkland. North of this area, between Bruckner Boulevard and East
180th Street, are detached and semi-detached homes, townhouses, brownstones and taller multi-
family apartment buildings. Starlight Park, extending from approximately East 172nd Street to
East Tremont Avenue, has opportunities for both passive and active recreation. It contains
benches along trails, baseball/softball fields and basketball courts.

The eastern shore of the southern segment is mostly comprised of one, two and three-
family homes, interspersed with vacant areas and commercial uses. Soundview Park contains
large tracts of vegetated areas, along with baseball, football and soccer fields. The residential
areas north of the Park consists of detached and semi-detached homes, townhouses, brownstones
and multi-story apartment buildings. The Amtrak rail line holds a prominent place along the
Bronx River. The rail line parallels and is adjacent to the river from approximately the Cross
Bronx Expressway to Bruckner Boulevard.

Bronx Park contains many recreational opportunities including bike trails, nature trails,
tennis courts and baseball fields, along with the educational programs that abound in the zoo and
gardens. Fordham University, which draws students from many localities, borders the
southwestern edge of the Botanical Garden. The residential areas between the University and
Woodlawn Cemetery are mostly multi-family homes, while the eastern shore is single-family
and detached houses. Shoelace Park runs along the eastern shore of the cemetery. The northern
segment is much quieter in terms of industry than the southern areas, but does have light
manufacturing uses located along both shores immediately south of the Westchester County
border.

2.2.5. Consistency with the Waterfront Revitalization Program

The NYCDCP WRP has designated the western shoreline at the mouth of the Bronx
River as a Significant Maritime Industrial Area (SMIA) and the eastern shoreline and the
waterbody itself as a Special Natural Waterfront Area (SNWA). The SMIA is located along the
western shore of the Bronx River. It extends along the East River and continues northward from
Hunts Point to Bruckner Boulevard. The SNWA is primarily located along the mouth of the
Bronx River and encompasses Soundview Park, the adjacent eastern and western shores and the
mouth of the river. The SNWA continues south and east of Soundview Park and extends to
Clason Point and points further east. Figure 2-6 shows the location of Bronx River areas
designated as SMIA and SNWA.
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The current land uses, as of this report date, previously discussed for the Bronx River are
generally consistent with the intent and goals of the WRP and the recommendations made in the
“Plan for the Bronx Waterfront,” the “New York City Comprehensive Waterfront Plan” and the
“Greenway Master Plan: Soundview Park to Ferry Point Park.” Plans include continuing efforts
to restore natural conditions along the river and finishing the West Farms link of the Bronx River
Trailway, both of which would be consistent with the WRP, CWP, the “Plan for the Bronx
Waterfront” and the “Greenway Master Plan: Soundview Park to Ferry Point Park.” In addition,
shoreline and habitat environmental restoration efforts are being funded in part by grants from
the National Oceanic and Atmospheric Administration (NOAA), USEPA and New York State
Clean Water/Clean Air Bond Act. Development occurring north of Bruckner Boulevard is
located outside the limits of the SNWA and the SMIA, and is not in conflict with the WRP,
CWP, the “Plan for the Bronx Waterfront™ or the Greenway Master Plan.

2.3. REGULATED SHORELINE ACTIVITIES

An investigation of selected existing federal and state databases was performed in an
effort to gather information on potential land-side sites and/or activities that have the potential to
affect water quality in the Bronx River. The extent of the study area was generally limited to the
area in the immediate proximity of the Bronx River, typically within one block of the waterbody.
For the purposes of this assessment, potential sources included the existence of underground
storage tanks (UST), major oil storage facilities (MOSF), known contaminant spills, existence of
state or federal superfund sites, the presence of SPDES permitted discharges to the waterbody
and other sources that may have the potential to affect water quality.

The USEPA Superfund Information System, which contains several databases with
information on existing superfund sites, was accessed. These databases included: the
Comprehensive Environmental Response, Compensation and Liability Information System
(CERCLIS), Resource Conservation and Recovery Act Information (RCRAInfo), Brownfields
Management System, Site Spill Identifier List (SPIL) and the National Priorities List (NPL). In
addition to these federal databases, several databases managed by the NYSDEC were also
reviewed.

The NYSDEC Spill Incident Database and the Environmental Site Remediation
Database, which allows searches of the NYSDEC Brownfield cleanup, state superfund (inactive
hazardous waste disposal sites), environmental restoration and voluntary cleanup programs were
reviewed. In addition, an Environmental Data Records (EDR) DataMap Corridor Study report
was performed for areas immediately adjacent to the river and up to the nearest adjacent mapped
street. This EDR report was primarily reviewed to provide additional information with regard to
USTs, leaking storage tanks (LTANKS) and MOSFs.

Based upon a review of the USEPA databases, no known superfund sites or CERCLIS
sites are located in the immediate vicinity of the Bronx River. RCRA databases indicate that
there is one large quantity generator and 32 small quantity generators located in proximity to the
Bronx River. The large quantity generator is Elco Processors Inc. located on Lafayette Avenue
approximately 0.15 miles from the Bronx River. Under RCRA, large quantity generator produces
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over 1000 kilograms of hazardous waste or over 1 kilogram of acutely hazardous waste per
month, while small quantity generators produce between 100 kilograms and 1000 kilograms of
waste per month. RCRA sites in proximity to the Bronx River are listed in Table 2-2. As
indicated in Table 2-2, there are three manholes listed as small quantity generators. According to
available information, these manholes are access points to utilities as opposed to sewers.

Table 2-2. RCRA Sites Located Near the Bronx River (January 2006)

Site Name Address

RCRA Large Quantity Generators

Elco Processors Inc. 1399 Lafayette Avenue

RCRA Small Quantity Generators

Empire Metal Box Co. Inc. 4338 Bullard Avenue

Muller USARC 555 East 238" Street

Great Bronx Auto Repair Inc. 3530 Webster Avenue

New York Botanical Gardens Southern Boulevard and 200" Street
Clean Bright Process Co. Inc. 1899 West Farms Road

Public School I.S. 167 1970 West Farms Road

Boston Cleaners 2040 Boston Road

NYCDP&R Bronx River Greenway Edgewater Road and Lafayette Avenue
Lois O. Beedee & Sons Inc. 1399 Lafayette Avenue

General Galvanizing & Supply Co. Inc. 810 Edgewater Road

Dexter Chemical LLC 845 Edgewater Road

Lockheed Martin Electronic Defense System 825 Bronx River Avenue

Abes Truck Repair Shop Inc. 900 Edgewater Road

911 Story Avenue 911 Story Avenue

U-Haul Center 1365 Bruckner Boulevard

Hamilton Sterling Corp. 1140 Bronx River Road

B S Auto Parts 1170 Bronx River Avenue

Getty Petroleum Corp. 1185 Bronx River Avenue

NYCDOT Westchester Avenue Overpass

West Side Neon Inc. 1209 Bronx River Avenue

Hunts Point Auto Wreckers 1480 Sheridan Expressway

NYC Department of Sanitation- J. Schiavone 1661 West Farms Road

NYCDOT Bridges Bin 2066720 East 174™ Street Bridge over Sheridan
NYC Economic Development Corp. 600-A Food Center Drive

National Foods 600 Food Center Drive

MTANYCT 1142 Bronx River Avenue

NYC Department of Environmental Protection | 615 Bullard Avenue

NYCDOT Bridge Bin 1067150 Nereid Avenue Bridge Over Bronx River
NYCT- East Tremont Station 2&5 Lines East Treamont Street & Boston Post Road
Manhole Con Ed 27320 East 216" Street and Bronx Boulevard
Manhole 28802 East Bay Avenue and Halleck Street
Manhole 11155 S/E/C East Gun Hill Road and White
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Review of the NYSDEC SPILL databases indicated that there were 51 spills that have
occurred within a one-block radius of the Bronx River within the past 15 years. Of these 51
spills, only seven cases remained open as of August 2005. These sites are listed in Table 2-3.
The majority of these spills affected soil; however, contamination to other medium was also
noted. The largest of the open spills (NYSDEC Spill No. 9013329) occurred at Morris Park and
East 180™ Street, approximately 0.15 miles from the Bronx River. This spill, which occurred in
1995, resulted in the release of 2,000 gallons of dielectric fluid into the soil.

Table 2-3. NYSDEC Open Spills through August 2005 in the Vicinity of the Bronx River

. Spill . . Resource .

Location Date Number Quantity Material Affected Spill Cause
591 East 236" Street 04/07/99 | 9900245 <1gallon #2 Fuel Oil Soil Unknown
Drum Run- Parking Lane Waste Oil/ . Abandoned
1321 Bronx River Ave. 07/29/05 | 0505211 <1gallon Used Qil Soil Drums
Underground Transformer
1565 West Earms Road 01/30/98 | 9712148 | 525 gallons Unknown Sewer Unknown
Bronx East 03A Equipment
DOS-DDC 11/20/98 | 9810571 | <1gallon Diesel Soil ?:aiﬁ’ure
1661 West Farms Road
Bronx East 03A Unknown Equipment
DOS-DDC 02/02/01 | 0011836 | 50 gallon Setroloum Soil qFai'?ure
1661 West Farms Road
V#4021 Equipment
Treamont Avenue & 06/16/05 | 0503203 | 1Gallon | Dielectric Fluid Soil quip

Failure
Bronx Park Avenue
- th -

Morris Park & East 1807 | n5/04/95 | 9013329 2000 | iolectric Fluid | Soil Equipment
Street Gallons Failure

The NYSDEC Petroleum Bulk Storage Database identified several USTs in the
immediate vicinity of the river. According to a review of the database, there are a total of 19
UST sites in proximity to the river. These sites contain USTs that are in-service or closed. The
storage capacity of the USTs ranged from 350 to 20,000 gallons. These USTSs store a variety of
materials, including leaded or unleaded gasoline; diesel; No. 1, 2, 4, 5 and/or 6 fuel oil; or other
materials. The UST sites are identified in Table 2-4.

Table 2-4. Underground Storage Tanks (UST) In Proximity to the Bronx River (August 2005)

Tank Number of

Site Address Capacity | Product Stored Status
Tanks
(Gallons)
. In Service
Our Lady of rd 20,000 #5 or 6 Fuel Oil 2 .
Mercy Medical 600 East 233 2,000 #1,2,0r4 Fuel Qil |1 In Service
Street . Tank Converted to
Center 350 #1,2,0or4 Fuel Oil |1
Non-Regulated Use

44220 Bronx 4220 Bronx 4,000 Unleaded Gasoline | 2 In Service
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Tank Number of
Site Address Capacity | Product Stored Status
Tanks
(Gallons)
Boulevard Land Boulevard 550 Unleaded Gasoline | 3 Closed, Removed
Corp.
Dallacco Service 4219 Webster 550 Leaded Gasoline 4 In Service
Center Avenue 550 Unleaded Gasoline | 1 In Service
4,000 Diesel 1 Closed
5,000 Diesel 1 Closed
Valente Gravel Box 56 Road 5 4,000 Leaded Gasoline 1 Closed
2,000 Unleaded Gasoline | 1 Closed, Removed
1,000 Other 1 Closed
3908 Bronx 3908 Bronx 7,500 #5 or 6 Fuel Qil 1 In Service
Boulevard Boulevard
Walts Auto Repair 3530 Webster 5,500 #1,2,0or 4 Fuel Oil | 1 In Service
Avenue
East Fordham
Fordham Prep. Road and 20000 | #1,2, or 4 Fuel Oil |1 Closed, Removed
School Southern
Boulevard
General
Galvanizing & 810 Edgewater 1,500 #1,20r4 Fuel Qil |1 In Service
Road
Supply
Dexter Chemical | 819 Edgewater | 5 5 | 49 2 or 4 Fuel Oil | 1 Closed, In Place
Corp. Road
2,500 Other 1 Closed, Removed
Dexter Chemical 845 Edgewater 2,000 Other 1 Closed, Removed
Corp. Road 1,500 Other 1 Closed, Removed
500 Diesel 2 Closed, Removed
Bronx Iron & 850 Edgewater 500 Unleaded Gasoline | 1 Closed
Metals Corp. Road
886 Edgewater 886 Edgewater 4,000 Diesel 1 Closed, Removed
Avenue Corp. Road
U-Haul Co. 18?33 Bruckner 550 Unleaded Gasoline | 5 Closed
1150 Bronx River | 1150 Bronx River | , 4, #1,2or 4 Fuel Oil |1 Closed, In Place
Avenue Avenue
Getty Service 1185 Bronx River | 4,000 Unleaded Gasoline | 1 In Service
Station #268 Avenue 550 Unleaded Gasoline | 4 Closed, Removed
Getty Service 1441 Westchester | 4,000 Unleaded Gasoline | 4 In Service
Station #329 Avenue 550 Unleaded Gasoline | 1 Closed, Removed
B & Proswky 1476 Edgewater 550 Leaded Gasoline 1 In Service
Service Station Road 550 Unleaded Gasoline | 4 In Service
1,000 Empty 1 Closed, Removed
Bronx 3A é%iﬁ West Farms 1,000 Empty 1 Closed, In Place
2,000 Diesel 1 Closed, Removed
6,000 #1,2o0r4 Fuel Qil | 1 Closed, Removed
National Eoods 6OQ Food Center 2,000 Unleaded Gasol!ne 1 Closed, Removed
Drive 4,000 Unleaded Gasoline | 1 Closed, Removed
4,000 Diesel 1 Closed, Removed
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The LTANKS database, provided by EDR, identified 19 leaking storage tank sites in
proximity to the Bronx River. The LTANKS list identifies leaking underground storage tanks or
leaking above ground storage tanks. The 19 tanks were reported to leak No. 2 fuel oil, unknown
petroleum, gasoline or diesel. These leaks were caused by tank test failures or tank failures. Of
the 19 reported leaks identified, four remained open as of October 2005. Table 2-5 summarizes
the four leaks that are still being investigated by the NYSDEC. Based on a review of available
information, no other open spills were reported in the study area.

The results of a search of additional available environmental records indicated that there
are no brownfield sites, MOSFs, Inactive Hazardous Waste Disposal sites, or New York State
SPDES sites located within a one-block proximity of the Bronx River. A review of the databases
and available information discussed above indicates that none of these potential sources of
contamination are associated with existing or previous combined overflows.

Table 2-5. Open LUST sites in proximity to the Bronx River (August 2005)

. NYSDEC Spill | Quantity | Material
Location Date Number Released Spilled Cause
1391 Lafayette Street 05/31/02 | 0202194 <1lgallon | #2 Fuel Oil Tank Failure
U-Haul .
1365 Bruckner 00/08/94 | 9407671 <1gallon | Ynknown Tank Failure

Petroleum

Boulevard
Getty Service Station
1185 Bronx River 11/04/92 | 9209035 <1lgallon | Gasoline Tank Test Failure
Avenue
Hunts Pt Auto
Wreckers . .
1480 Sheridan 06/03/97 | 9702732 <1lgallon | Diesel Tank Failure
Expressway
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3.0 Existing Sewer System Facilities

The NYCDEP operates and maintains 14 WPCPs. The communities surrounding Bronx
River are served by the Hunts Point combined sewer system and WPCP. The Hunts Point
combined sewer system covers 16,664 acres and serves a population of approximately 600,000
in the Bronx, New York.

The following sections provide specific information on the configuration of the existing
systems.

3.1. HUNTSPOINT WPCP

The Hunts Point WPCP is permitted by the NYSDEC under SPDES permit number NY-
0026191. The facility is located at 1270 Ryawa Avenue, Bronx, NY, in the Hunts Point section
of the Bronx, on a 45 acre site adjacent to the Upper East River located between Halleck Street
and Manida Street. The Hunts Point WPCP serves an area of 16,664 acres in the East Side of the
Bronx, including the communities of City Island, Throgs Neck, Edgewater Park, Schuylerville,
Country Club, Pelham Bay, Westchester Square, Clason Point, Castle Hill, Union Port,
Soundview, Parkchester, Van Nest, Co-op City, Morris Park, Pelham Parkway, Pelham Gardens,
Baychester, Olinville, Willimasbridge, Edenwald, Eastchester, Hunts Point, Woodlawn,
Wakefield, East Tremont, West Farms, and Longwood. The total sewer length, including
sanitary, combined, and interceptor sewers, that feeds into the Hunts Point WPCP is 424 miles.
Figure 3-1 provides an aerial site plan of the Hunts Point WPCP.

The Hunts Point WPCP has been providing full secondary treatment 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 (see Figure 3-2). The Hunts Point WPCP has a design dry weather flow (DDWF)
capacity of 200 million gallons per day (MGD), and is designed to receive a maximum flow of
400 MGD (2xDDWF) with up to 260 MGD receiving secondary treatment, (1.3 times DDWF to
protect BNR control processes). Flows over 260 MGD receive primary treatment and
disinfection. During 2008, the Hunts Point WPCP processed a daily average flow of 132.2 MGD
and a dry weather flow average of 119.5 MGD. Table 3-1 summarizes the Hunts Point WPCP
permit limits.

The Hunts Point plant began operation in 1952, with a design average flow capacity of
120 MGD. The plant was expanded in capacity in 1962 to 150 MGD, and again in the 1970s to
its current design average dry weather flow capacity of 200 MGD. The upgraded plant was
designed to provide primary treatment and chlorination to a wet weather peak flow of twice
design average dry weather flow (400 MGD) and secondary treatment to 1.5 times average dry
weather flow. In the 1990s, a sludge dewatering building was constructed at the plant under the
City-Wide Sludge Management System. In December 1999, construction was completed for
Basic Step Feed Biological Nitrogen Removal (BNR) retrofit at Hunts Point. 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, and froth-control chlorine spray hoods for
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filament suppression.  Currently, the Hunts Point WPCP is undergoing construction to
rehabilitate and upgrade its facilities to provide stable BNR operation. The original Nitrogen
Consent Order called for the Phase Il BNR upgrade to be completed by June 30, 2007. The
Modified Phase | BNR Facility Plan calls for the Phase 11 upgrade to be completed by June 30,
2008. DEP did not meet this revised milestone and requested an additional extension of 20
months to March 2010.

Table 3-1. Select Hunts Point WPCP Effluent Permit Limits

Parameter Basis Value Units
DDWF 200
Flow Maximum secondary treatment 300 @ MGD
Maximum primary treatment 400
Monthly average 25
CBODs 7-day average 40 mg/L
Monthly average 30
TSS 7-day average 45 mg/L
T(?tal 12-month rolling average 108,375 @ Ib/day
Nitrogen
Notes: (1) As recommended in the WWOP max. secondary flow should be 260 MGD upon
completion of Phase Il BNR upgrades to maintain biological nitrogen removal.
(2) Nitrogen limit for the Combined East River Management zone, calculated as the sum of
the discharges from the four Upper East River WPCPs (Bowery Bay, Hunts Point, Wards
Island, Tallman Island) and one quarter of the discharges from the 2 Lower East River
WPCPs (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.

3.1.1. Hunts Point WPCP Process Information

Figure 3-2 shows the current process treatment for the Hunts Point WPCP. Flow is
conveyed to the Hunts Point WPCP via a 12-foot by 10-foot interceptor. The forebay gate
chamber has recently been constructed, as part of the Phase | Modified BNR Facility Plan. It is
located at the terminus of the 12-foot by 10-foot interceptor, approximately 50 feet north of the
screening building. The hydraulically operated 10-foot by 9-foot roller gate is intended to be
used to regulate flow from the interceptor. The forebay gate chamber is connected to the
screening forebay by an influent conduit that splits into four screen channel influent conduits.
The intent is for the high velocities from under the roller gate during wet weather throttling to be
dissipated within the influent conduit, prior to entry to the screenings channels. At the entrance
to the screen chamber, there is a set of stop log grooves in each channel that can isolate the flow
to the screen channel in the event that repair work downstream becomes necessary.

Four screening channels connect the screenings forebay to the afterbay. Each screening
channel has a 60-inch by 84-inch hydraulically operated influent sluice gate and an effluent
sluice gate that can isolate the channel when the screen is not needed or in the event that screen
or channel repair work becomes necessary.

The new screens are 6-feet wide with 1-inch openings and are cleaned with a vertical
traveling rake. Each screen is designed to handle 133 MGD. Three screens are required for two
times DDWF of 400 MGD, resulting in a plant rating of N+1 for primary screening capacity
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(“N” is the number of screens operated with “1” screen on standby and/or under repair). The
primary screens were installed in 2004 as part of the Phase | upgrade project.

There are six new vertical, centrifugal, mixed-flow, bottom suction, flooded suction main
sewage pumps. The pumps are rated at 98.6 MGD each, at a total dynamic head of 32.5 feet, at a
speed of 360 revolutions per minute (RPM). The pumps are driven by 800 horsepower (HP),
360 RPM, vertical, close coupled, variable frequency drive motors. With a two times DDWF of
400 MGD, the plant pumping capacity rating is N+1+1, where four pumps are operated (“N”
being the number of pumps operating with one in standby or brought in as needed, and one under
repair or out of service). The pumps were installed in 2004 as part of the Phase | upgrade project
and became fully operational in late October 2004.

Each pump draws flow from one of the two pump suction channels that are connected to
the screening chamber afterbay. The cast-in-place pump suction conduit is 49 inches in
diameter. Discharge from each pump is via a 42-inch line that includes a cone check valve.
Each pump discharge line terminates in a separate enclosed discharge chamber. Each discharge
chamber is connected to the secondary screen forebay with an opening that has a sluice gate and
stop log channels.

There are five new secondary screens with 1/2-inch bar openings and vertical traveling
rakes. The secondary screens were installed in 2004 as part of the Phase | upgrade project. Each
screen is designed to handle 100 MGD. Four screens are required for two times DDWF of 400
MGD, resulting in a plant rating of N+1 for secondary screening capacity. There are two
secondary screen bypass channels that are used to bypass some of the flow, if some of the
secondary screens are out of service or become blinded with screenings.

Effluent from the secondary screens afterbay is conveyed through an effluent conduit and
venturi meter to the primary settling tanks. The distribution structure divides the flow to three
conduits to the primary settling tanks. There are six primary settling tanks with a total volume
of 9.4 million gallons (MG) and a surface overflow rate of 1,914 gallons per day per square foot
(gpd/sf) at average design flow.

Primary tank effluent is conveyed to the aeration tanks via a primary effluent channel.
The Plant has a secondary bypass channel, which conveys primary effluent to the chlorine
contact tanks when the flow into the secondary treatment process exceeds 260 MGD. The
bypass channel hydraulic capacity is estimated to be 140 MGD.

Five 4-pass aeration tanks provide biological treatment and one aeration tank provides
centrate nitrification. The total aeration tank volume is 27.9 MG and five 42,000 standard cubic
feet per minute (scfm) blowers provide air through ceramic tube diffusers.

Aeration tank effluent is conveyed to the final settling tanks via an aeration tank effluent
channel. There are 30 final settling tanks where solids are settled. The total volume of the final
settling tanks is 25.8 MG with a surface overflow rate of 760 gpd/sf at average design flow.

Final settling tank effluent is conveyed to the two chlorine contact tanks via a final
settling tank effluent channel. The two tanks have a total volume of 4.4 MG and a detention time
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of 16 minutes when both tanks are in service at wet weather peak flow (400 MGD). Chlorinated
effluent is discharged to the East River via an outfall.

Primary sludge is degritted in cyclones and mixed with waste activated sludge. The
combined mixed sludge is thickened in twelve 65-foot diameter gravity thickeners. Each
thickening tank unit has a 10-foot side water depth (SWD) and a total surface area of 39,800
square feet. The gravity thickener overflow is returned upstream of the venturi meter, with
effluent from the secondary screens, and the thickened sludge is sent to the anaerobic digesters.
Sludge digestion is accomplished in four 118-foot diameter digestion tanks arranged so that all
four tanks are run as primary digesters with a total volume of 11 MG. Five sludge storage tanks
provide 9.2 MG for the storage of digested sludge. Digested sludge is dewatered via 13
centrifuges on site in preparation for final disposal and the centrate is recycled through the plant.
Sludge cake, grit, scum, and screenings are removed from the plant by truck for disposal to an
off-site facility

3.1.2. Hunts Point WPCP Wet Weather Operating Plan

The NYCDERP is required by its SPDES permit to maximize the treatment of combined
sewage at the Hunts Point WPCP. The NYSDEC has approved the WWOP, which limits flow to
300 MGD through the secondary treatment processes and up to 260 MGD upon completion of
Phase Il BNR upgrades in March 2010. The Biological Nutrient Removal BNR process is more
sensitive to flow variation than the conventional activated sludge process, thus there is a greater
need to limit the flows through the BNR tanks to protect the BNR biology. This allowance
permits the plant to remove a much greater amount of ammonia and nitrate, pollutants that
impact fish populations in natural waterbodies. Further, to maximize combined sewage
treatment, the SPDES permit requires flows of up to 400 MGD to be processed through all
processes of the WPCP except in the aeration basins and final sedimentation tanks.

NYSDEC required the development of a 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
WPCP which is one of the nine elements of long-term CSO control planning. The NYCDEP has
developed a WWOP for each of its 14 WPCPs. Table 3-2 summarizes the requirements for the
Hunts Point WPCP. As noted in the table, flows above 1.3 times DDWF ( 260 MGD) could
potentially cause excessive loss of biological solids in the aeration tanks. The most recent
version of the WWOP for Hunts Point was submitted to the NYSDEC in September 2004 as
required by the SPDES permit and is provided herein as Appendix A. NYSDEC approved the
September 2004 version in November 2005.
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Table 3-2. Wet Weather Operating Plan for Hunts Point WPCP after Completion of Phase 1l BNR

Un't. General Protocols Rationale
Operation
Leave gate in full open position until pump capacity is
hit, screen channel level exceeds acceptable level with
Influent maximum pumping, bar screens become overloaded, or | To regulate flow to the plant and
Gatesand | grit removal exceeds capacity. Put additional primary or | prevent excessive flows from
Screens secondary screens into operation and set screen rakes to | destabilizing plant performance.
continuous operation in order to accommodate increased
flow.
Maximize flow to treatment plant
Main As afterbay level rises, put off-line pumps in service and | and minimize need for flow storage
Sewage increase speed of variable speed pumps up to maximum | in collection system and associated
Pumps capacity. overflow from collection system into
receiving water body.
Make sure one primary sludge pump per tank is on-line
Primar and watch water surface elevations at the weirs for
Settliny flooding and flow imbalances. Reduce flow if sludge Provide settling for the increased
Tanksg cannot be withdrawn quick enough from the primaries, flows.
grit accumulation exceeds the plants ability to handle it,
or a primary tank must be taken out of service.
Open/lower the bypass gate to the bypass channel to
maintain a flow of 260 MGD to secondary treatment if
the primary clarifier weirs flood or if final clarifier
blanket levels go over the weirs. The BNR treatment
process must be protected against high wet weather To relieve flow to th "
flows due to the limitations on the secondary clarifier otre |eved OW.dO € aera I(Im f
solids separation capability. The Step BNR process will Z}/Slem_ anl a:{gl e>éctessn1§ 0SS0
Bypass demand a higher aerator effluent suspended solids 10 oglcalso_fl_ S ?In d(') re Ii\\/le
Channel concentration and higher solids load on the final settling primary clarifier flooding. | bso to
tanks. Solids may be washed out of the final clarifiers :T_ml_n_tam a mtrggen removal by 13
due to the higher solids loading and deeper sludge t!m'tmgémn ary treatment o 1.
blanket during major storm events. The BNR treatment Imes '
process can be protected against such high wet weather
flows due to the constraints on the secondary clarifier
solids separation capability by limiting the secondary
treatment flow to 1.3XDDWF.
. Keep all available aeration tanks in operation and adjust | To provide effective secondary
Aeration - L .
the airflow to maintain a dissolved oxygen greater than 2 | treatment to storm flows up to 260
Tanks
mg/L. MGD.
High flows will substantially increase
. Balance flows to the tanks to keep the blanket levels SOI'.dS loadings to _the _clarlfler_s,_
Final ; which may result in high clarifier
. even, observe the clarity of the effluent and watch for .
Settling . - . sludge blankets or high effluent TSS.
solids loss, and increase the RAS/WAS rate to maintain . . .
Tanks This can lead to loss of biological
low blanket levels. - .
solids that may destabilize treatment
efficiency in dry weather conditions.
_— Check, adjust, and maintain the hypochlorite feed rates Hypoghlorlte demand will increase as
Chlorination S . d flow rises and secondary bypasses
to maintain the target chlorine residual. occur
Sludge Proceed as normal. Uninfluenced by wet weather.
Handling
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3.1.3. Other Operational Constraints

The NYSDEC and the NYCDEP 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. The Consent Order was partly a result of the Long Island
Sound Study, which recommended a 58.5 percent load reduction of nitrogen discharge. The
Consent Order specified process modifications at the four WPCPs that discharge into the Upper
East River (Bowery Bay, Hunts Point, Tallman Island, Ward Island) and one of the WPCPs that
discharge to Jamaica Bay (26" Ward) for nitrogen removal. “The Modified Phase | BNR
Facility Plan for the Upper East River and the 26™ Ward Water Pollution Control Plants” was
prepared by the NYCDEP and submitted to the NYSDEC in 2005, and outlines the modifications
necessary to upgrade these five WPCPs. The critical BNR upgrade items for Phase | construction
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. Return activated sludge (RAS) / Waste activated sludge (WAS) systems:
= Expanded capacity or upgrade of existing RAS/WAS system, as applicable

4.  Froth control system:
= |mplemented to prevent or control filamentous growth

5. Chemical addition facilities:
= Sodium hypochlorite for froth control (RAS and surface chlorination)
= Alkalinity addition for nitrification and pH buffering (except at Tallman
Island)

The NYCDEP has agreed to perform interim measures during the Phase I construction
period to make best efforts to reduce the levels of nitrogen being discharged into the East River.
These measures include:

1.  Wards Island Battery E additional upgrades:
= Enhanced Flow Control in the Aeration Tanks
= Supplemental carbon addition facilities
= Additional baffles to enhance flow distribution and settling in final settling
tanks

2. The SHARON Process will be constructed at Wards Island including:
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Reactor tanks with both aerated and anoxic zones;

Influent centrate pumping station and controls;

Blowers and process air piping, distribution grid and diffusers;
Mixers for the denitrification zone;

Alkalinity storage and pumping station;

Supplemental carbon (methanol) storage and pumping station;
Recycle pumps;

Temperature control units; and

Electrical power substation.

3. Relocation of Bowery Bay and Tallman Island digested sludge and/or centrate via
shipping with NYCDEP marine vessels or contract services. The NYCDEP can
send this material to either a NYC facility or an out-of-city facility.

Concurrent with the BNR upgrades, the NYCDEP continues to perform extensive
upgrade work as part of the Plant Upgrade (PU) Program at all WPCPs, including the five that
are undergoing BNR retrofits. 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 WPCP.

3.1.4. Hunts Point WPCP Upgrade

Although the Hunts Point WPCP had a design capacity to treat up to 260 MGD through
secondary treatment and up to 400 MGD through screenings, primary treatment and disinfection,
the WPCP had limitations at the headworks that precluded flows from reaching these levels.
Through 2004, the Hunts Point WPCP was generally able to treat peak flows up to
approximately 260 MGD. As part of CSO reduction activities and as required by the Omnibus
IV Consent Order, NYCDEP redesigned the WPCP headworks as part of Phase | upgrade to the
WPCP. To ensure treatment of 2xDDWF and prevent the level in the afterbay channel from
exceeding elevation -8.00 feet BSD, a new forebay gate chamber with a new gate was installed
under Phase | upgrade of the plant. As a result of this construction, in 2008 the WPCP processed
influent flows during the top-ten storm events that averaged 396 MGD and had a maximum peak
flow of 415 MGD. The cost for the headworks portion of the Hunts Point WPCP improvements
in 2004 was $26.0 million. As discussed in Sections 7 and 8, this upgrade is included within the
selected alternative for the Bronx River; however the cost of the upgrade is reflected in the East
River Open Water WB/WS Facility Plan.

3.2. COLLECTION SYSTEM
3.2.1. Sewer System Overview

A schematic of the CSO outfalls, pump stations, regulators, and major conveyance
pipelines is presented in Figure 3-3. There are 16 pumping stations located in the Hunts Point
WPCP Drainage Area. Of these, 12 handle combined sewage; the remaining three pump storm
water only. Table 3-3 lists the pump stations for the Hunts Point WPCP drainage area. Figure 3-
4 shows the locations of the CSO outfalls along the Bronx River assessment area.
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Table 3-3. Summary of Pump Stations
PUMP DATA
PS - Name Address Type |Capacity| DWF | Total # of | Minimum
(mgd) | (mgd) | Pumps # Req.
Foot of Conner St./Eastchester Creek, BX,
Conner St. NY 10475 Comb. 11.52 4.26 3 2
Commerce Ave., Seabury Ave., & Ellis
Commerce Ave. Ave., BX, NY 10473 Comb. 1.44 0.19 2 1
Lafayette Ave., East of Zerega Ave., BX,
Throgs Neck NY 10473 Comb. | 36.70 22.70 3 2
i . Co-op City Blvd. & Bellamy Loop, BX,
Co-op City North NY 10475 San. 16.10 1.67 3 2
Ely Ave. Ely Ave. & Waring Ave., BX, NY 10475 | San. 1.55 0.41 3 2
Bronx River Pkwy & Westchester Ave.,
Metcalf Ave. BX, NY 10472 Storm 20.20 N/A 3 2
Foot of Hollers Ave. at Eastchester Creek,
Hollers Ave. BX, NY 10475 San. 1.40 0.30 2 1
. Hutchinson Riv. Pkwy. E. & Einstein
Co-op City South Loop, BX, NY 10475 San. 3.80 1.20 3 2
Ryawa Ave. Extn. to Hunts Pt. Market,
Hunts Pt. Market BX, NY 10474 San. 5.76 0.02 3 1
rd Entrance Ramp S/bound Bronx River
233" St. Pkwy., BX, NY 10470 Storm N/A N/A 2 1
Citty Island 191 E. Schofield St., City Island, NY Comb. 520 0.82 3 5
10464
. . White Plains Rd. & Cross Bx. Expwy.,
White Plains Rd. BX. NY 10462 Storm N/A N/A 2 2
Orchard Beach Bronx, NY 10464 San. 0.86 0.10 2 1
Rikers Island |oay ors 1sland, N 10370 san. | 461 | 210 3 2
North
Gildersleeve Ave. |Int. of Gildersleeve Ave & Betts Ave San. N/A N/A N/A N/A
Zerega Ave. :jl‘;r totherega Ave (Castle Hill Ave) & | o, | g3 | n/A 2 1

= Conner Street Pumping Station: This pump station has combined flow coming from
Regulator 15 that has a drainage area of 107 acres. The station has three pumps. Two

A bubbler system
controls the running status of the lead and lag pumps. The pump station overflow is
Regulator 15.

= Commerce Avenue Pumping Station: This pump station has one incoming line with a
stainless steel strainer for solids. The wet well has two submersible pumps controlled
by a pressure sensor. The emergency overflow discharges to outfall HP-034.

= Throgs Neck Pumping Station: This pump station has one incoming line to a wet
well. The station has three pumps. Two operate in lead/lag mode with the third

operate in lead/lag mode with the third reserved as a spare.

3-12

July 2010




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

reserved as a spare. A bubbler system controls the running status of the lead and lag
pumps. The wet well has two submersible pumps controlled by a pressure sensor.
The emergency overflow discharges to Westchester Creek.

= Co-Op City North Pumping Station: This pump station serves a drainage area of 92
acres and has one incoming line. The station has two operable pumps and one
standby pump that are operated in lead/lag mode. The emergency overflow
discharges to the combined sewer to outfall HP-031. The pump station is scheduled
for upgrades in the near future.

= Ely Avenue Pumping Station: This pump station has one incoming line. The station
has three operable pumps that are operated in lead/lag mode. The emergency
overflow discharges to outfall HP-006.

= Metcalf Avenue Pumping Station: This pump station discharges stormwater to a
combined line that has an internal overflow upstream of Regulators 13 and 25. The
station has three operable pumps.

= Hollers Avenue Pumping Station: This pump station has a drainage area of 58 acres
and two operable pumps that are operated in lead/lag mode. The emergency overflow
discharges to outfall HP-005.

= Co-Op City South Pumping Station: This pump station has a drainage area of 49
acres and two operable variable frequency drives (VFD) pumps and one standby
pump. The emergency overflow discharges to outfall HP-006.

= Hunt’s Point Market Pumping Station: This pump station has a drainage area of 126
acres with one incoming line and three operable submersible pumps in the wet well.
The pumps are controlled by an ultrasonic level sensor. A pressure sensor in the
force main is used to send telemetry. The emergency overflow discharges to outfall
HP-039.

= City Island Pumping Station: This pump station has a drainage area of 267 acres with
two incoming lines. The station has three operable variable speed pumps. A Doppler
sensor in the force main is used for telemetry. The emergency overflow discharges to
outfall HP-036.

= 233rd Street & White Plains Road Pumping Stations: 233" Street pump station
discharges stormwater to a combined line upstream of Regulators 27 and 27A, and
White Plains Road pump station discharges stormwater to a combined line upstream
of Regulator 23. These two pumping stations were not explicitly included in the
Hunts Point collection system model: stormwater from these areas was modeled as
runoff to the collection system.

= Orchard Beach Pumping Station: This pump station has one incoming line and an
emergency overflow to outfall HP-037. The station has two operable pumps that are
operated in lead/lag mode. Floats control the running status of the lead/lag pumps.
An ultrasonic sensor in the wet well is used for telemetry.

= Riker’s Island North Pumping Station: This pump station has one incoming line and
three operable pumps operating in lead/lag mode. A bubbler system controls the
running status of the lead and lag pumps. There is no emergency overflow at this
pump station.

= Gildersleeve Avenue and Zerega Avenue Pumping Stations: Both of these pump
stations serve local sanitary flows and do not include reliefs upstream of the pumping
stations. These two pumping stations were not explicitly included in the Hunts Point
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collection system model: sanitary flows from these areas were modeled as flowing by
gravity into the collection system.

3.2.2. Combined Sewer System

The Bronx River watershed includes portions of Westchester County and the Bronx in
New York City. The Westchester County watershed is 23,020 acres. In New York City, the
topographical watershed of the Bronx River is 5,110 acres. However, sewer system construction,
urban development and other alterations to the watershed and runoff pathways have altered the
watershed such that 4,318 acres now drain to the Bronx River. Combined sewers serve 2,743
acres of this area and may discharge to the river during wet weather at five CSOs in the saline
reach. There are over 100 stormwater and other discharges to the river along the entire length
from Westchester County to the East River.

Current CSO Controls

CSO Reqgulators:

Regulators associated with each CSO outfall control the amount of flow diverted to
interceptors, which convey wastewater to the WPCP. During wet weather events, the regulators
divert combined sanitary and stormwater within the system up to design capacities. When flows
resulting from larger storm events exceed WPCP design capacities, the excess flow is diverted to
CSO outfalls. The frequency and amount of discharge varies depending on the relative capacity
of the downstream interceptor, hydraulic geometry of the regulator overflow, the storm intensity
and duration, and the size of the drainage area.

Table 3-4 lists the regulators associated with each CSO outfall in the Hunts Point WPCP
collection system.

Table 3-4. Summary of Permitted CSO Outfalls and Regulators

SPDES Outfall  |Regulator(s) Drainage
Outfall Permitted Outfall . . Area
No. Location Size (W x H) Regulator(s) Location (Acres)
: CS028 & | CSO28 - West Farms Rd. e/o East Tremont Ave.
Hp-0oa | West Farm Rd. (CSO-28, 12° X 8 . 505
28A) CS028A CS028A - 178" St. & Boston Rd.
E. 177th St. (CSO-27 DBL 11’-6”x 6'-| CSO27 & CSO27 - Van Buren St. & Bronx Park Ave.
HP-007 ’ : ' ” " 1394
27A) 6 CSO27A CSO27A - E. 177" St. & Bronx Park Ave.
HP-008 | Lafayette Ave. (CSO-26) 54” DIA CS026 Lafayette Ave. & Colgate Ave. 306
HP-009 | Metcalf Ave. (REG #13) 14’ X8’ HP-13 Metcalf Ave. & Soundview Park 114
HP-010 | Lacombe Ave. (CSO-25) 9’ X6’ CS025 Randall Ave. & Metcalf Ave. 56

Interim Floatables Containment Boom:
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A containment boom is located downstream of outfalls HP-004 and HP-007 in the area
between Watson and Westchester Avenues. The boom is a specially fabricated floatation
structure with suspended curtains and is designed to capture buoyant materials (floatables).The
boom is regularly serviced by a subcontractor to NYCDEP who removes floatable debris with a
skimmer boat. The material is off-loaded at the Bowery Bay WPCP for disposal.

In-System Storage:

NYCDEP evaluated two inflatable dams as part of the In-Line Prototype project. The
objective of the project was to familiarize NYCDEP operational personnel with the technology
and to identify operational challenges that may arise. The operations program conducted
included the testing of the functionality and usability of controls, reliability of the fail-safe
systems, and the robustness of the equipment. The testing also examined the maintainability of
components, such as the dam fabric and the ultrasonic level transmitters, and the impact of dam
operation on sewer debris build-up.

The inflatable dams were installed at two locations:

1. Lafayette Avenue — approximately 50 ft downstream of CSO 26
2. Metcalf Avenue — approximately 100 ft upstream of CSO 25

Each installation consisted of the dam, attachment hardware, mechanical inflation
equipment, air piping and valves, an over-pressure blowoff tank, and an automatic control
system. Testing completed in early 2007 and the equipment remained idle until August 2009,
when decommissioning was completed. However, for the purposes of alternatives evaluations,
the Hunts Point In-Line Prototype facilities were included in all model simulations because they
were in service as of early 2004 and were not removed until after the June 2007 and July 2009
versions of this WB/WS Facility Plan were submitted. Modeling for the long-term control plan
(LTCP) to follow this WB/WS Facility Plan will be updated with the removal of the inflatable
dams.

Nine Minimum Controls:

As part of the National CSO Control Policy, the NYCDEP has implemented a Nine
Minimum Controls (NMCs) program. The program is outlined in the report Combined Sewer
Overflow Best Management Practices (2003) set forth in the SPDES permits for the 14 in-city
WPCPs.

Wet Weather Operating Plan:

In order to maximize the delivery of flows during wet weather events to the Hunts Point
WPCP, the NYCDEP developed a Wet Weather Operating Plan (WWOP). NYCDEP submitted
the Hunts Point WWOP in July 2003. The WWOP was modified and submitted to the NYSDEC
in September 2004. NYSDEC approved the September 2004 version in November 2005. This
requirement was one of 14 Best Management Practices (BMPs) that New York includes in the
SPDES permit requirements of plants with CSOs.
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The purpose of the WWOP was to provide a set of guidelines to assist the staff in making
operational decisions that would best meet their performance goals and the SPDES requirements
including:

= Regulator Automation

= Throttling Gate Automation

= Step BNR Process Operational Improvements
= Future Construction Phases

3.2.3. Sanitary Sewer System

The previous section focused on the combined portions of the collection system. As a
matter of terminology there are primarily three types of sewers within the collection system:

= Sanitary Sewers are those that collect only sanitary waste, such as home, commercial
and industrial drains.

= Separate Storm Sewers collect rain and runoff primarily through street drains but also
through roof leaders and foundation drains.

= Combined Sewers collect both sanitary waste and rainfall run-off in a single pipe.

Figure 3-5 delineates areas labeled as “direct drainage,” which means that there are no
combined sewers or storm sewers in these areas and that rainfall flows overland to the receiving
waterbody. These areas are typically coastal parks or other undeveloped or underdeveloped
areas.

There are areas in the collection system that contain only combined sewers, only sanitary
sewers, only storm sewers or both storm and sanitary sewers. Areas that contain both storm and
sanitary sewers are referred to as “separate areas” or “separate sewer systems” since the sanitary
and storm waste are separated.

Portions of the Hunts Point Drainage Area are served by separate sewer systems.
Approximately 572 acres of the New York City Bronx River watershed is served by separated
sewer system. Figure 3-5 shows those separated areas in the Hunts Point drainage area and in
the Bronx River drainage system. These areas have separate sanitary sewer systems that
ultimately convey flow to the interceptors to Hunts Point WPCP. It is important to note that
these separate sanitary lines convey flow into the combined system downstream of the separated
area.

3.2.4. Stormwater System

As shown in Figure 3-6, several small areas in the New York City Bronx River
sewershed are served by a separate storm sewer system. Table 3-5 lists the permitted storm
sewer outfalls that discharge to the Bronx River. The NYCDEP is managing the water quality of
storm water discharges through the MS4 program discussed below.
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Table 3-5. Summary of Permitted MS4 Outfalls

SPDES

Outfall No. Permitted Outfall Location Size Waterbody
HP-608 S/O E Fordham Road 2'x3 Bronx River
HP-621 233rd Street 24" DIA Bronx River
HP-626 242nd Street 36" DIA Bronx River
HP-627 S/O 233rd Street 48" DIA Bronx River

Municipal Separate Storm Sewer System (MS4)

In accordance with the MS4 Requirements section of NYCDEP’s SPDES permit, the
Stormwater Monitoring Program was developed to provide baseline analytical results and
identify areas where pollutants of concern are repeatedly and significantly contributing to water
quality violations. These pollutants of concern are: non-polar material, tetrachloroethylene,
arsenic, cadmium, copper, mercury, nickel and lead. In addition, the Stormwater Monitoring
Program may be used to monitor the effectiveness of other NYCDEP programs, such as industrial and
commercial stormwater Best Management Practices (BMPs).

As of the submission of the Assessment of Controls Progress Report in April 2003,
NYCDEP completed Phase | of the program to monitor and control toxicants of concern. This
phase consisted of mailing surveys and conducting field inspections to gather data on the
different types of industries in the MS4 areas. Of the industrial facilities under NYCDEP
jurisdiction in MS4 regions, it was found that the automotive and transportation industries had
the most likelihood of impacting storm water runoff. The types of facilities in these categories
included: auto repair shops, auto salvage yards, gas stations, fuel wholesalers, auto dealers and
parts retailers. The primary conclusion from the survey results and inspections was to continue
onto Phase Il by developing BMPs for the top priority, the automotive/transportation industries.

The goal of Phase Il is to reduce possible storm water impacts by instilling better daily
operative conditions through the use of BMPs. The BMPs are being developed to focus on the
cleaning and daily upkeep of the facility along with waste management, spill control, and proper
materials storage. The BMPs emphasize the importance of keeping work areas and floors clean
as well as focusing the work to appropriate areas. The typical pollutants at these facilities are
listed along with proper procedures to prevent them from contaminating storm water runoff.
Training and employee awareness of storm water pollution prevention are also discussed. To
reinforce the BMPs, the NYCDEP suggested the creation of a placard visible to the employees
while in the workplace displaying simple daily practices.

When these initial BMPs are developed, a meeting between the NYCDEP, the citizen’s
advisory committee, and stakeholders in the MS4 regions will be conducted. The objective of
the meeting is to allow both parties to discuss any concerns they may have with the proposed
BMPs and how they can be implemented efficiently. Once the suggestions from the stakeholders
have been taken in to consideration, a schedule for Phase Ill, the implementation of the BMPs,
will be undertaken.
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3.3. SEWER SYSTEM MODELING

Mathematical watershed models are used to simulate the hydrology (rainfall runoff) and
hydraulics (sewer system flows and water levels) of a watershed, and are particularly useful in
characterizing sewer system response to rainfall conditions and in evaluating engineering
alternatives on a performance basis. In the hydrology portion of the model, climatic conditions
(such as hourly rainfall intensity) and physical watershed characteristics (such as slope,
imperviousness, and infiltration) are used to calculate rainfall-runoff hydrographs from
individual subcatchments. These runoff hydrographs are then applied at corresponding locations
in the sewer system as inputs to the hydraulic portion of the model, where the resulting hydraulic
grade lines and flows are calculated based on the characteristics 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 input necessary for receiving-water models to determine water-quality
conditions. The following generally describes the tools employed to model the Bronx River
watershed. A more detailed write up describing the calibration of the model-calibration and
model-projection process is provided under separate cover City-Wide LTCP Landside Modeling
Report, Volume 4- Hunts Point WPCP.

3.3.1. Infoworks CS™ Modeling Framework

The hydraulic modeling framework used in this effort is a commercially available,
proprietary software package called Infoworks CS™ (hereafter referred to as the sewer system
model), developed by Wallingford Software of the United Kingdom. The sewer system model is
a hydrologic/hydraulic modeling package capable of performing time-varying simulations in
complex urban settings for either short-term events or long-term periods, with output of
calculated hydraulic grade lines and flows within the sewer system network and at discharge
points. The sewer system model solves the complete St. Venant hydraulic 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 older Storm Water Management
Model (SWMM), the sewer system model offers a state-of-the-art graphical user interface with
greater flexibility and enhanced post-processing tools for analysis of model calculations. In
addition, the sewer system model utilizes a four-point implicit numerical solution technique that
is generally more stable than the explicit solution procedure used in SWMM.

Model input for the sewer system model 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, WPCP
headworks, etc.). Hourly rainfall patterns and tidal conditions are also important model inputs.
The sewer system model allows interface with geographical information system (GIS) data to
facilitate model construction and analysis.

Model output includes flow and/or hydraulic gradeline at virtually any point in the
modeled system, at virtually any time during the modeled period. The sewer system model
provides full interactive views of data using geographical plan views, longitudinal sections,
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spreadsheet-style grids and time-varying graphs. A three-dimensional junction view provides an
effective visual presentation of manholes. Additional post-processing of model output allows the
user to view the results in various ways as necessary to evaluate system response.

3.3.2. Application of Model to Hunts Point Collection System

The sewer system model for the Hunts Point Collection System was constructed using
information and data compiled from the NYCDEP’s as-built drawings, WPCP 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 dimensions.

Model simulations include WPCP headworks, interceptors, branch interceptors, major
trunk sewers, all sewers greater than 48-inches in diameter plus other smaller, significant sewers,
and control structures such as pump stations, diversion chambers, tipping locations, reliefs,
regulators and tide gates. As presented in the LTCP WB/WS Facility Plan Landside Modeling
Report, the model was calibrated and validated using flow and hydraulic-elevation data collected
for this purpose. All CSO and stormwater outfalls permitted by the State of New York are
represented in the models, with stormwater discharges from separately sewered areas simulated
using separate models as necessary.

It should be noted that InfoWorks model simulations used for alternatives evaluations
have included the two demonstration inflatable dam facilities at Lafayette Avenue and Metcalf
Avenue, which were removed during the course of plan development. Inclusion of the inflatable
dams in the InfoWorks model does not change the volume of flow to the Hunts Point WPCP, but
does result in the relocation of a small volume of CSO discharge from the East River to the
Bronx River. Therefore, for the purposes of alternative evaluations for the Bronx River WB/WS
Facility Plan, CSO volumes may be considered conservative estimates.

Conceptual alternative scenarios representing no-action and other alternatives were
simulated for the average year (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 in separated areas. Discharges and pollutant loadings were then post-
processed and used as inputs to the receiving-water model, described in Section 4.

3.3.3. 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 condition” was developed. For the
Hunts Point Model, the Baseline conditions parameters were as follows:

1.  Dry-weather flow rates reflect year 2045 projections
2. Wet-weather treatment capacity of 259 MGD at the Hunts Point WPCP (capacity
prior to the current upgrade to 400 MGD)
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3.  Documented sediments in sewers.

Table 3-6 shows the volumes of CSO discharged from each outfall to the Bronx River
under these Baseline conditions. These values will be used as part of the alternatives analysis to
determine the extent of proposed volume reductions for each alternative.

Table 3-6. CSO Discharge Volumes under Baseline Conditions

Outfall Number Baseline Conditions"”
HP-009 814
HP-004 100
HP-007 88
HP-008 4
HP-010 0.6
Total 1,006
Notes: (1) Hunts Point Operating Capacity 259 MGD.
(2) All conditions include design precipitation record (JFK, 1988) and
sanitary flows projected for year 2045

Establishing the future Hunts Point WPCP dry weather sewage flow is a critical step in
the WB/WS Planning analysis since one key element in City’s CSO control program is the use of
its WPCPs to reduce CSO overflows. Increases in sanitary sewage flows associated with
increased populations will reduce the amount of CSO flow that can be treated at the existing
WPCPs since the increase sewage flows will use part of the WPCP wet weather capacity.

Dry weather sanitary sewage flows used in the baseline modeling were escalated to
reflect anticipated growth within the City. The Mayor’s Office along with City Planning 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 some 188 neighborhoods within the City. DEP has escalated these
populations forward to 2045 by assuming the rate of growth between 2045 and 2030 could be
50% 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 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 the Hunts Point WPCP service area and the year
2000 population of the Hunts Point WPCP area.

Increasing the sewage flows for the Hunts Point WPCP from the 2008 average dry
weather flow of 119.5 MGD to an estimated dry weather flow of 130 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
each case. In accordance with the Federal CSO Control Policy, the average rainfall year was
used. Long-term rainfall records measured in the New York City metropolitan area were
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analyzed to identify potential rainfall design years to represent long-term, annual average
conditions. Statistics were compiled to determine:

= Annual total rainfall depth

= Annual total number of storms

= Annual average storm volume

= Annual average storm intensity

= Annual total duration of storms

= Annual average storm duration

= Annual average time between storms

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. Table 3-7
summarizes some of the statistics for 1988 and a long-term (1970-2002) record at JFK.
Furthermore, the JFK 1988 rainfall record also includes high-rainfall conditions during July
(recreational) and November (shellfish) periods, which is 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.

Table 3-7. Comparison of Annual 1988 and Long-Term Statistics,
JFK Rainfall Record (1970-2002)

Rainfall Statistic 1988 Statistics Longl—g%gol\élée)dlan
Annual Total Rainfall Depth (inches) 40.7 39.4
Return Period (years) 2.6 2.0
Average Storm Intensity (inch/hour) 0.068 0.057
Return Period (years) 11.3 2.0
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

3.4. DISCHARGE CHARACTERISTICS

As discussed in Section 3.3, sewer-system modeling is useful to characterize discharges
from the sewer system. Because long-term monitoring of outfalls is difficult and sometimes not
possible 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 versus
rainfall runoff discharged from a CSO. This is particularly helpful when developing pollutant
concentrations, since this sanitary/runoff split for discharge volume can be used to develop
pollutant loadings based on concentrations associated with sanitary and runoff, which are
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somewhat more reliable than concentrations assigned based on pollutant concentrations
measured in combined sewage, which are particularly variable.

Section 3.4.1 presents information related to the quantity (volume) discharged into the
waterbody for the Baseline condition. Section 3.4.2 characterizes the quality (pollutant
concentration) developed to assign pollutant concentrations to discharges. Section 3.4.3
summarizes the pollutant loadings discharged to Bronx River for the Baseline condition. Section
3.4.4 provides an overview of the effect of urbanization on discharges, and Section 3.4.5
discusses the potential for toxic discharges to Bronx River. Characterization of Discharged
VVolumes, Baseline Condition

3.4.1. Characterization of Discharge Volumes, Baseline Condition

The calibrated watershed models described in Section 3.3 were used to characterize
discharges to Bronx River for the Baseline condition. Table 3-8 summarizes the results relating
the annual CSO discharges from each point source outfall and the total stormwater discharge for
the Baseline condition. Approximately, 81 percent of the total annual CSO volume to the Bronx
River is discharged at HP-009, the outfall located near the mouth of the river. About 10 percent
of the total annual CSO volume is discharged from HP-004, while 9 percent is discharged from
HP-007. Less than one percent of the total CSO volume is discharged from HP-008 and HP-010.

Table 3-8. Bronx River Discharge Summary for Baseline Condition &2 349
Discharge
Volume Percentage of Number of
QOutfall (MG) CSO Volume Discharges
HP-004 100 10 56
HP-007 88 9 21
HP-008 4 0.4 17
HP-009 814 81 51
HP-010 0.6 oW 1
Total CSO 1,006 100 NA
Total Separate Storm
Sewer System Overflows 3,298 100 NA
Notes: (1) Baseline condition reflects design precipitation record (JFK, 1988) and sanitary flows projected for
year 2045
(2) Totals may not sum precisely due to rounding.
(3) Hunt Point Operating Capacity 259 MGD
(4) The model predicted only a trace discharge from HP-010, an estimated 0.06% of the total CSO volume.
(5) Represents total discharge from MS4s HP-608, 621, 626, & 627.

3.4.2. Characterization of Pollutant Concentrations, Baseline Condition

Pollutant concentrations associated with intermittent, weather-related discharges are
highly variable. For this reason, analyses to characterize discharged pollutants utilized estimates
of the relative split of sanitary sewage versus rainfall runoff in discharged flows.

Pollutant
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concentrations for sanitary sewage are attributed to the sanitary portion and concentrations for
stormwater are attributed to the rainfall runoff portion of the discharged flow volumes.

Table 3-9 presents the pollutant concentrations associated with the sanitary and
stormwater components of discharges to the Bronx River. Sanitary concentrations were
developed based on sampling of WPCP influent during dry-weather periods, as described
elsewhere in more detail (NYCDEP, 2002). Stormwater concentrations were developed based
on sampling conducted citywide as part of the Inner Harbor Facility Planning Study (NYCDEP,
1994), and sampling conducted citywide by NYCDEP for the USEPA Harbor Estuary Program
(HydroQual, 2005b).

Table 3-9. Sanitary and Stormwater Discharge Concentrations, Baseline Condition

Sanitary Stormwater

Constituent Concentration® | Concentration®®
CBOD (mg/L) 110 15
TSS (mg/L) 110 15
Total Coliform Bacteria (MPN/100mL) 25x10° 300,000
Fecal Coliform Bacteria (MPN/100mL) “ 4x10° 120,000
Enterococci (MPN/100mL) 1x10° 50,000
Notes: (1) (NYCDEP, 2002) (2) (NYCDEP, 1994) (3) (NYCDEP, 2005)
(4) Bacterial concentrations expresses as “most probable number” of cells per 100 mL.

3.4.3. Characterization of Pollutant Loads, Baseline Condition

The upstream loadings from Westchester County to the NYC freshwater section of the
Bronx River were estimated from data collected at 232" Street during the 2006/2007 survey.
Loads entering the NYC freshwater from NYC stormwater runoff were estimated from LMS,
1996. Bacteria loads from the NYC freshwater Bronx River to the tidal Bronx River were
estimated from data collected at 180™ Street during 2006/2007. CSO loadings were estimated
from the calibrated watershed models using the flows on Table 3-8 and the concentrations on
Table 3-9. Average freshwater flows were assumed to be 43 cubic feet per second (cfs) and 45.7
cfs at 232" Street and 180" Street, respectively. Bacteria concentrations at 232" Street and
180™ Street were estimated through the Most Likelihood Estimator (MLE) which is an estimate
of the average concentration for a constituent that is log-normally distributed.

Table 3-10 and Figures 3-7 and 3-8 show that most of the bacteria load entering the
freshwater reach of the Bronx River is entering from the Westchester County boundary, whereas
loading from CSOs dominate in the tidal section of the river. However, most of the CSO load
(81 percent) enters the Bronx River near its confluence with the Upper East River, and only
about 19 percent is discharged near the upper tidal section (south of Tremont Avenue) where
CSOs HP-004 and HP-007 are located. Thus, although Figure 3-8 indicates over 95% of the
pathogen load being associated with CSO discharges, in the upper tidal region it is about 80% for
total coliform and 85% for fecal coliform and enterococci when local loadings are considered.
Refer to Sections 4.5.2 and 7.4.1 for further discussion concerning the influence of bacteria loads
from Westchester County on the water quality of the Bronx River within New York City.
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Table 3-10. Annual Loadings to Freshwater Bronx River and Tidal Bronx River under
Baseline Conditions

Freshwater Bronx River Tidal Bronx River
Constituent Upstream NYC Upstream CSO Direct
Westchester @ Freshwater @) @)
County® Stormwater Loading Loading Runoff
CBOD
[10001b/yr] 1270 80 1350 228 1
TSS
[10001b/yr] 1270 80 1350 228 1
Total
Coliform 18 0.6 7.39 150 0.1
[(#/yr)x10™]
Fecal
Coliform 1.8 0.3 0.99 27 0.04
[(#lyr)x10™]
[%Q/t;:)";fg&'] 0.4 0.1 0.20) 7.1 0.02
Notes:
@ Concentrations estimated from data collected at 232nd St. during 2006/2007 survey and using average
daily river flow
@ Loads estimated from LMS, 1996 concentration data and includes NYC stormwater, cemetery, Botanical
Gardens, Bronx Zoo
®) Concentrations estimated from data collected at 180th St. during 2006/2007 survey and using average
daily river flow
@ oads estimated from the baseline Hunts Point watershed modeling

3.4.4. Effects of Urbanization on Discharge

The urbanization of the Bronx River drainage area from a pastoral watershed to an urban
sewershed is described in Section 2. The pastoral condition featured undeveloped uplands that
provided infiltration of incident rainfall and contributed continuous freshwater inputs.
Urbanization brought increased population, increased pollutants from sewage and industry,
construction of sewer systems, and physical changes affecting the surface topography and
imperviousness of the watershed. Increased impervious surface area generates more runoff that
is less attenuated by infiltration processes. Accordingly, the sewer systems 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, and it is conveyed more quickly and directly to the waterbody. These
changes also affect how pollutants are transported along with stormwater runoff as it is conveyed
to the waterbody. Furthermore, the urbanized condition also results in additional sources of
pollution from CSOs and industrial/commercial activities.

Urbanization of the watershed has altered its runoff yield tributary to Bronx River by
increasing its imperviousness. Imperviousness is a characteristic of the ground surface that
reflects the percentage of incident rainfall that runs off the surface rather than is absorbed into
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the ground. While natural areas typically exhibit imperviousness of 10 to 15 percent,
imperviousness in urban areas can be 70 percent or higher.

In a pastoral condition, runoff from a watershed typically reaches the receiving waters
through a combination of overland surface flow and subsurface transport, typically with ponding
and other opportunities for retention and infiltration. Tidal wetland areas previously surrounding
the Bronx River would have further attenuated wet-weather discharges. The urbanization of the
Bronx River watershed reduced infiltration and natural subsurface transport and eliminated
natural streams previously tributary to the Bronx River. Runoff is transported via roof leaders,
street gutters and catch basins into the combined and separate sewer system, which then
discharges directly to Bronx River since the wetlands have been eliminated. Urbanization has
thus simultaneously decreased retention and absorption of runoff during transport and decreased
the travel time for runoff to reach the waterbody. When combined with the increased runoff due
to increased imperviousness of the watershed, the end result is increased peak discharge rates
and higher total discharge volumes to the waterbody during wet weather.

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 urbanized areas are significantly higher in pollutant
concentrations than natural runoff. These pollutants include coliform bacteria, oxygen-
demanding materials, suspended and settleable solids, floatables, oil and grease, and other
materials.

A summary of the hydrologic changes caused by urbanization in the NYC Bronx River
watershed is presented in Table 3-11. The pre-urbanized condition is assumed circa 1900. The
table demonstrates that although the overall size of the watershed has been reduced by
approximately 19 percent as a result of sewer construction, the runoff volume has increased.
Runoff yield for an average precipitation year as calculated by the RAINMAN model has
increased from approximately 530 MG of natural runoff to 1,000 MG discharged by combined
and separate sewer systems to the Bronx River per year, an increase of 89 percent. Significantly
larger discharges are now made directly to the Bronx River at higher rates since they are no
longer attenuated, filtered, and mitigated by “natural” overland mechanisms.

A pollutant loading comparison is summarized in Table 3-12 using typical pollutant
concentrations from literature sources. The table compares pre-urbanized pollutant loadings of
total suspended solids and biochemical oxygen demand to the existing urbanized condition. The
annual volumes used for this table were taken from those of Table 3-11 based upon an average
precipitation year. Typical stormwater concentrations are used for the pre-urbanized condition.
The urbanized condition accounts for existing CSO and stormwater discharges. The table
demonstrates that urbanization of the watershed has increased pollutant loadings to the Bronx
River Basin by an approximate factor of three.
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Table 3-11. Effects of Urbanization on Watershed Yield
Watershed Characteristic Pre-Urbanization Urbanized

Drainage Area (acres) 5100 @ 4150

Population ® Unknown 210,000

Imperviousness (%) 10% 35%

Annual Runoff Yield (MG) © 530 1000

Peak Storm Runoff Yield (MG) © 32 145

Notes: (1) Existing condition

(2) Approximated from historical maps

(3) For an average precipitation year (JFK, 1988), including stormwater

(4) Pre-urbanized is estimated for year 1890; urbanized estimate based on Year 2000 U.S. Census.

Table 3-12. Effects of Urbanization on Watershed Loading
Pre-Urbanization | Urbanized | Change (%)

Total Suspended Solids (TSS) [lbs/yr] 66,300 215,000 325
Biochemical Oxygen Demand (BOD) [lbs/yr] 66,300 215,000 325

Notes: (1) For an average precipitation year (JFK, 1988)
(2) Circa 1900, using stormwater concentrations
(3) Existing condition, including CSO and stormwater discharges

3.4.5. 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 for separate and combined sewer systems, USEPA required 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 (SIU). If a proposed IPP is deemed acceptable,
USEPA decrees the local municipality a “control authority.” The NYCDEP 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 BMPs for several common discharges such as
photographic processing waste, grease from restaurants and other non-residential users, and
perchloroethylene from dry cleaning. The NYCDEP has been submitting annual reports on its
activities since 1996. The 310 SIUs that were active citywide at the end of 2004 discharged an
estimated average total mass of 38.2 pounds per day (lbs/day) of the following metals of
concern: arsenic, cadmium, copper, chromium, lead, mercury, nickel, silver and zinc.

As part of the IPP, the NYCDEP analyzed the toxic metals contribution of sanitary flow
to CSOs by measuring toxic metals concentrations in WPCP influent during dry weather in 1993.
This program determined that of the 177 lbs/day of regulated metals being discharged by
regulated industrial users only 2.6 Ibs/day (1.5 percent) were bypassed to CSOs. Of the
remaining 174.4 Ibs, approximately 100 Ibs ended up in biosolids, and the remainder was
discharged through the WPCP effluent outfall. Recent data suggest even lower discharges. In
2003, the average mass of total metals discharged by all regulated industries to the New York
City WPCPs was less than 39.1 Ibs/day, which would translate into less than 1 Ib/day bypassed
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to CSOs from year 2003 regulated industries if the mass balance calculated in 1993 is assumed to
be maintained. A similarly developed projection was cited by the 1997 NYCDEP report on
meeting the nine minimum CSO control standards required by federal CSO policy, in which
NYCDEP considered the impacts of discharges of toxic pollutants from S1Us tributary to CSOs
(NYCDEP, 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.

Currently there are no SIUs located within the sewershed associated with combined
sewer outfalls that discharge to the Bronx River. In addition, the NYSDEC has not listed the
Bronx River as being impaired by toxic pollutants. As such, metals and toxic pollutants are not
considered to be pollutants of concern for the development of this WB/WS Facility Plan.
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4.0. Waterbody Characteristics

The Bronx River stretches over 20 miles through Westchester County and the western
Bronx. The River contains both freshwater and saline surface waters. The freshwater portion of
the Bronx River flows from its headwaters at Davis Brook and Kensico Dam to north of East
Tremont Avenue. South of the East Tremont Avenue Bridge, the Bronx River is a tidal
waterbody. The Bronx River is tributary to the East River.

Large natural and parkland areas are preserved adjacent to Bronx River, including the
New York Botanical Garden, the Bronx Zoological Gardens, and Soundview Park. However,
water quality in the Bronx River is influenced by CSO and stormwater discharges, as well as
other discharges upstream in Westchester County. The following report section describes the
present-day physical and water quality characteristics of the Bronx River as well as its current
uses.

41. CHARACTERIZATION METHODOLOGY

The NYCDEP’s comprehensive watershed-based approach to long-term CSO control
planning follows the USEPA’s guidance for monitoring and modeling (USEPA, 1999). The
watershed approach “represents a holistic approach to understanding and addressing all surface
water, ground water, and habitat stressors within a geographically defined area, instead of
addressing individual pollutant sources in isolation” (USEPA, 1999). The guidance recommends
identifying appropriate measures of success based on site-specific conditions to both characterize
water quality conditions and measure the success of long-term control plans. The measures of
success are recommended to be objective, measurable, and quantifiable indicators that illustrate
trends and results over time. USEPA’s recommended measures of success are administrative
(programmatic) measures, end of pipe measures, receiving waterbody measures, and ecological,
human health, and use measures. USEPA further states that collecting data and information on
CSOs and CSO impacts provides an important opportunity to establish a solid understanding of
the “baseline” conditions and to consider what information and data are necessary to evaluate
and demonstrate the results of CSO control. USEPA acknowledges that since CSO controls
must ultimately provide for the attainment of water quality standards, the analysis of CSO
control alternatives should be tailored to the applicable standards such as those for dissolved
oxygen and coliform bacteria. Since the CSO Control Policy recommends reviews and revision
of water quality standards, as appropriate, investigations should reflect the site-specific wet
weather impacts of CSOs. The waterbody/watershed assessment of the Bronx River therefore
required a compilation of existing data, identification of data gaps, collection of new data, and
cooperation with field investigations being conducted by other agencies.

NYCDEP has implemented its CSO facility planning projects consistent with this
guidance and has developed the above noted categories of information on waterbodies such as
the Bronx River. Waterbody/watershed characterization activities were conducted following the
work plans and field sampling programs developed during the Use and Standards Attainment
(USA) Project. These efforts yielded valuable information for characterizing the Bronx River

4-1 July 2010



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

and its watershed as well as supporting mathematical modeling and engineering efforts. The
following describes these activities.

4.1.1. Compilation of Existing Data

A comprehensive review of past and ongoing data collection efforts was conducted to
identify programs focused on or including the Bronx River and nearby waterbodies. The
NYCDEP has conducted facility planning in the Bronx River since at least 1978, when the 208
study identified the waterbody for CSO abatement. Facility planning has been ongoing since
that time, resulting in a large body of pertinent data. Several other parallel projects by the
NYCDEP and others have also been conducted that further contribute to the data available (see
Section 5). The NYCDEP continues to conduct investigative programs yielding useful
watershed and waterbody data to address these limitations. Additional sources of data are
available from other stakeholders in the New York Harbor, including the US Army Corps of
Engineers.

4.1.2. 2006 Bronx River Sampling

To calibrate the model effectively and establish accurate boundary conditions, further
data needed to be collected throughout the Bronx River, both in Westchester and Bronx counties.
In order to collect the necessary data, 11 new monitoring station locations were established.
Sampling began in March 2006 and continued for one year through March 2007. Three
sampling stations were situated within the New York City portion of the river, while eight
stations were located in Westchester County. The stations in New York City were positioned
near the boundary of Westchester County upstream of Outfalls HP-004 and HP-007-010; in the
middle of the river near the Bronx Zoo; and at the mouth of the river.

Bronx River sampling was performed weekly in NYC and monthly in Westchester
County, beginning on March 3, 2006. Samples were tested for total coliform, fecal coliform,
enterococci, e. coli, ammonia, nitrates, nitrites, phosphorus, and total suspended solids.

Figure 4-1 illustrates the locations of the monitoring stations used for this project, while
Table 4-1 below describes the stations and their associated latitudes and longitudes. The data
collected from the 2006 sampling initiative are presented Section 4.5.2.

Table 4-1. Bronx River Sampling Station Locations (March 2006 — March 2007)

Distance
Sampling Latitude/ L ocation from
Station Longitude Mouth
(miles)
(0] ) 1] . (0]
165" Street gg Zi 937 V?/ N; 73 165" Street and the Bronx River, Bronx 1.73
(o] ) 11 . o]
180" Street gg g(; 631 V?/ N; 73 180" Street and the Bronx River, Bronx 3.15
nd (o] ) 1] . (0]
éfriet gg gi 324\/?/ N; 73 232" Street and the Bronx River, Bronx 7.20
No. 1 40°54° 03.7” N; 73° Bronx River Parkway between McLean Avenue and 7.78
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Distance
Sampling Latitude/ L ocation from
Station Longitude Mouth
(miles)
51’ 36.6” W Wakefield Avenue, Yonkers
No. 2 40° 55’ 23.0” N; 73° Bronx River Parkway south of Cross County Parkway, 955
' 50" 38.9” W Yonkers '
No. 3 40°56° 19.5 N; Dewitt Avenue/ Paxton Avenue at the confluence with 10.91
' 73°50’ 15.7” W the Grassy Sprain Brook, Bronxville '
o] ] 11 . (o]
No. 4 38 \5;3 08.1"N; 73 Bronx River Parkway at Leewood Drive, Eastchester 11.18
40°59’ 17.6” N: .
No. 5 739 48’ 38" W Intersection of Popham and Garth Road, Scarsdale 12.64
41° 00’ 47.9” N;
No. 6 739 47" 33.9” W Brook Lane off Walworth Avenue, Hartsdale 14.63
No. 7 41° 02’ 13.5” N; Westchester County Center, Bronx River Parkway, 16.70
' 73°46° 40.5" W White Plains '
41° 04’ 00.8” N: .
No. 8 739 46" 25 47 W South Kensico Avenue, Valhalla 19.10

4.1.3. Biological and Habitat Assessments

USEPA has for a long time indicated that water quality based planning should follow a
watershed based approach. Such an approach considers all factors impacting water quality
including both point and nonpoint (watershed) impacts on the waterbody. A key component of
such watershed based planning is an assessment of the biological quality on the waterbody. Fish
and aquatic life use evaluations require identifying regulatory issues (aquatic life protection and
fish survival), selecting and applying the appropriate criteria, and determining the attainability of
criteria and uses. According to guidance published by the Water Environment Research
Foundation (Michael & Moore, 1997; Novotny et. al., 1997), biological assessments of use
attainability should include “contemporaneous and comprehensive” field sampling and analysis
of all ecosystem components. These components include phytoplankton, macrophytes,
zooplankton, benthic invertebrates, fish and wildlife. The relevant factors are dissolved oxygen,
habitat (substrate composition, organic carbon deposition, sediment pore water chemistry), and
toxicity.

Biological components and factors were prioritized based on what was most in need of
contemporary information relative to existing data or information expected to be generated by
other ongoing studies, and/or, which biotic communities would provide the most information
relative to the definition of use classifications and the applicability of particular water quality
criteria and standards. The biotic communities selected for sampling included subtidal benthic
invertebrates (which being largely sessile, have historically been used as indicators of
environmental quality); epibenthic organisms colonizing standardized substrate arrays suspended
in the water column (thus eliminating substrate type as a variable in assessing water quality); fish
eggs and larvae (their presence being related to fish procreation); and juvenile and adult fish
(their presence being a function of habitat preferences and/or dissolved oxygen tolerances).
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The waterbody/watershed assessment conducted a biological Field Sampling and
Analysis Program (FSAP) designed to fill ecosystems data gaps for the Bronx River.
NYCDEP’s FSAPs were designed and implemented for each element of the FSAP in
conformance with USEPA’s Quality Assurance Project Plan guidance (USEPA, 1998, 2001a,
2001b), its standard operation and procedure guidance (USEPA, 2001c), and in consultation with
USEPA’s Division of Environmental Science and Assessment in Edison, NJ. The FSAPs
collected information to identify uses and use limitations within waterbodies assessing aquatic
organisms and factors that contribute to use limitations (dissolved oxygen, substrate, habitat and
toxicity). Some of these FSAPs were related to specific waterbodies; others to specific
ecological communities or habitat variables throughout the harbor; and still others to trying to
answer specific questions about habitat and/or water quality effects on aquatic life.

Several FSAPs were conducted by the NYCDEP during the Use and Attainability (USA)
Project that included investigations of the Bronx River. Following review by the USEPA,
NYSDEC, and other members of the Project Steering Committee, the Bronx River FSAP was
initiated in early summer 2000. Simultaneously, other FSAPs were developed to complement
this FSAP, while also providing data for each of the other USA Project waterbodies. These
FSAPs, including one dealing with the East River and the rest of its tributaries (HydroQual,
2001a), one dealing with waterbody wide (i.e. all 23 waterbodies) assessment of fish propagation
(HydroQual, 2001b) and one dealing with epibenthic invertebrate recruitment (HydroQual,
2001c), were implemented in 2001. In 2003, a tributary toxicity characterization FSAP
(HydroQual, 2003c) was implemented that included sampling at three Bronx River stations in
order to perform short-term chronic toxicity tests, sediment chronic toxicity tests, and sediment
total organic carbon, percent solids, and grain size analyses. Figure 4-2 shows the locations of
sampling stations used in the summer 2000 Bronx River FSAP. Figure 4-3 illustrates a
composite of the Bronx River area sampling station locations deployed in the East River and
related FSAPs conducted in 2001 through 2003.

NYCDEP conducted its Harbor-Wide Ichthyoplankton FSAP in 2001 to identify and
characterize ichthyoplankton communities in the open waters and tributaries of New York
Harbor (HydroQual, 2001b). Information developed by this FSAP identified what species are
spawning, as well as where and when spawning may be occurring in New York City’s
waterbodies. The FSAP was executed on a harbor-wide basis to assure that evaluations would be
performed at the same time and general water quality conditions for all waterbodies would be
assessed during the same temporal period. Sampling was performed at 50 stations throughout
New York Harbor, its tributaries, and at reference stations outside the harbor complex. The
locations of sampling stations are shown on Figure 4-4. Two stations were located in the Bronx
River watershed. Samples were collected using fine-mesh plankton nets with two replicate tows
taken at 50 stations in March, May, and July 2001. In August 2001, 21 of the stations were re-
sampled to evaluate ichthyoplankton during generally the worst case temperature and dissolved
oxygen conditions.

NYCDEP conducted a Harbor-Wide Epibenthic Recruitment and Survival FSAP in 2001
to characterize the abundance and community structure of epibenthic organisms in the open
waters and tributaries of New York Harbor (HydroQual, 2001c). The recruitment and survival of
epibenthic communities on hard substrates was evaluated because these sessile organisms are
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good indicators of long-term water quality. This FSAP provided a good indication of both intra-
and inter-waterbody variation in organism recruitment and community composition. Artificial
substrate arrays were deployed at 37 stations throughout New York Harbor, its tributaries, and at
reference stations outside the harbor complex. The locations of sampling stations are shown on
Figure 4-5. Two stations were located in the Bronx River. The findings of previous waterbody-
specific FSAPs indicated that six months was sufficient time to characterize the peak times of
recruitment, which are the spring and summer seasons. Therefore, arrays were deployed in April
2001 at two depths (where depth permitted) and retrieved in September 2001.

A special field investigation was conducted during the summer of 2002 to evaluate
benthic substrate characteristics in New York Harbor tributaries (HydroQual, 2002). The goals
of this FSAP were to assist in the assessment of physical habitat components on overall habitat
suitability and water quality and assist in the calibration of the water quality models as they
compute bottom sediment concentrations of total organic carbon (TOC). Physical characteristics
of benthic habitat directly and critically relate to the variety and abundance of the organisms
living on the waterbody bottom. These benthic organisms represent a crucial component of the
food web, and, therefore, the survival and propagation of fish. Samples were collected from 103
stations in New York Harbor tributaries using a petit Ponar® grab sampler in July 2002. The
locations of sampling stations are shown on Figure 4-6. Five Stations were located in the Bronx
River. Two samples from each station were tested for TOC, grain size, and percent solids.

4.1.4. Other Data Gathering Programs

From 1975 through 1977, the City conducted a harbor-wide water quality study funded
by a Federal Grant under Section 208 of the Water Pollution Control Act Amendments of 1972.
This study confirmed tributary waters in the New York Harbor were negatively affected by
CSOs. In 1984 a City-wide CSO abatement program was developed that initially focused on
establishing planning areas and defining how facility planning should be accomplished. The
City was divided into eight individual project areas that together encompass the entire harbor
area. Four open water project areas were developed (East River, Jamaica Bay, Inner Harbor and
Outer Harbor), and four tributary project areas were defined (Flushing Bay, Paerdegat Basin,
Newtown Creek, and Jamaica Tributaries). Samples were collected from sewer discharges at
several locations that characterized dry and wet weather discharges. Receiving water sampling
locations were established from receiving water modeling support. Physical measurements of
tidal dynamics, current velocity, and bathymetry were made in addition to sample collection for
chemical analysis.

The NYCDEP and its predecessor city agencies have been monitoring water quality in
New York Harbor waters since 1909, and reporting results annually as part of the New York City
Regional Harbor Survey. The stated purpose of the program was “to assess the effectiveness of
New York City’s various water pollution control programs and their combined impact on water
quality” (NYCDEP, 2000). Among the harbor-wide sampling locations, data has been collected
at four in the Bronx River and one near the mouth of the Bronx River in the East River (Station
E14). Of the four stations sampled in the Bronx River, two were clustered in the upper segment
near the Westchester County border (Stations BR1 and BR3).
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The NYCDEP and its predecessor city agencies have been monitoring water quality in
New York Harbor waters since 1909, reporting annually in the New York City Regional Harbor
Survey. The stated purpose of the program is “to assess the effectiveness of New York City’s
various water pollution control programs and their combined impact on water quality”
(NYCDEP, 2000). Harbor Survey stations relevant to the Bronx River are shown on Figure 4-7.

Data has been collected by agencies and organizations throughout New York Harbor in
addition to harbor monitoring and project-specific sampling programs conducted by the
NYCDEP. The USEPA Regional Environmental Monitoring and Assessment Program
(REMAP) (Adams et al., 1998) has evaluated sediment quality throughout New York Harbor, as
has the agency’s more recent five-year National Coastal Assessment (a.k.a. “Coastal 2000”)
program (Figure 4-8). The New York State Department of Transportation (YAMS, 1999)
conducted studies of the biota of the East River at the Queensboro Bridge, while the New York
City Public Development Corporation (EEA, 1991) studied the ecology of Wallabout Bay in the
East River. The USACE performed sediment profile imagery and benthic sampling in Jamaica
Bay, Upper New York, Newark, Bowery and Flushing Bays during June and October 1995. In
Upper New York Bay, the USACE conducted a two-year study of flatfish distribution and
abundance. The data from these programs are useful for comparing the Bronx River to similar
waterbodies in the New York Harbor to ascertain its relative aquatic and ecological health.

A significant source of data on fish populations in the New York Harbor comes from the
numerous studies associated with electric power generating station cooling water systems.
Along with cooling water, intakes inadvertently withdraw planktonic biota and smaller fish
incapable of escaping the pressure gradients generated by pumping. These organisms either pass
through the cooling system (entrainment), or are trapped against the screens and other protective
barriers (impingement).  Permit conditions at these facilities require entrainment and
impingement sampling, providing an abundance of data on fish populations and other aquatic
organisms. These data are biased towards younger life-stages (fish eggs and larvae) and smaller
fish species, but can provide evidence of the viability of fish species in the waterbody. Local
power plants include the East River plant in lower Manhattan; the Arthur Kill plant on Staten
Island; and the Ravenswood, Astoria and Poletti plants on the Queens side of the East River.
ENSR (1999) reported on the East River generating station, but the most recent summary of
these data was produced by Sunset Energy Fleet LLC, in its Article X application to the New
York State Public Service Commission, to build and operate a power plant in Gowanus Bay
(Sunset Energy Fleet, 2002). Sunset Energy also collected and analyzed numerous samples of
benthic infauna, and ichthyoplankton, in Gowanus Bay in 1999 and 2000. Again, these data are
useful for comparative and baseline evaluations, but do not generally provide meaningful
information on the effects of water pollution control efforts by the NYCDEP.

4.1.5. Receiving Water Modeling

A set of mathematical models were developed and calibrated to develop relationships
between CSO/storm loads discharged to the Bronx River and the water quality in the waterbodly.
The CSO model (InfoWorks) was used to calculate the flows and loadings of pollutants that are
fed to the receiving water models. Boundary condition input is provided by the Bronx River
Model (BRM) in conjunction with the System-Wide Eutrophication Model (SWEM) of New
York Harbor. The SWEM model has been calibrated, peer-reviewed and has been in use for
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several years by the NYCDEP to evaluate the water quality effects of facility planning. BRM
consists of a three dimensional, time-variable hydrodynamic and water quality model containing
a 28 stat variable eutrophication model for computing nutrient forms and chlorophyll-a (algae)
concentrations. A schematic of BRM and SWEM models are shown on Figures 4-9 and 4-10.

Parameters simulated in the BRM include: temperature, salinity, chlorophyll-a, nutrients
in several particulate and dissolved forms, and dissolved oxygen. The capability to model
pathogens is also included. The BRM also includes the sediment components included in
SWEM to compute the interaction between the water column and the sediment.

SWEM is used to calculate and assign East River boundary conditions to the BRM. The
Baseline conditions for the Harbor-wide SWEM model includes all WPCPs at two times design
dry weather flow, 1988 rainfall, dry weather flow projected for year 2045, nitrogen removal at
the Upper East River WPCPs to achieve the Long Island Sound (LIS) Total Maximum Daily
Load (TMDL) and the Newtown Creek WPCP upgrade to full secondary treatment with organic
carbon removal. The resulting East River water quality in SWEM, therefore, includes all water
quality summaries as well as the assumptions used for the baseline simulation.

Table 4-2 states the assumptions for each model component in the baseline condition.

Table 4-2. Baseline Water Quality Modeling Conditions

Model Component Model Baseline Conditions

1988 precipitation for wet weather flows; 2045
Watershed Pollutant Loads InfoWorks CS | population projection for dry weather flows; twice
design dry weather flow capacity at Hunts Point WPCP

1988 rainfall for hydrodynamics; baseline in
InfoWorks for city-wide flows; baseline in InfoWorks
for city-wide loads; nitrogen reduction at Upper East
River WPCPs to Long Island Sound TMDL; Newtown
Creek WPCP upgraded to full secondary treatment for
organic carbon reduction

Boundary Conditions SWEM

Apply SWEM Baseline output at East River boundary
conditions; Infoworks Hunts Point Baseline for CSO,
Receiving Water BRM storm sewer and direct overland loads; gauged
Freshwater Bronx River, flow, quality from SWEM
inputs

4.2. PHYSICAL WATERBODY CHARACTERIZATION
4.2.1. Physical Shoreline Characterizations

The Bronx River is located in Westchester and Bronx Counties. The river flows south
from its head at Davis Brook and the Kensico Dam in Westchester County to its mouth on the
East River, between Hunts Point to the west and Clason Point to the east in the south Bronx. For
the purposes of this report, the study area only includes the shorelines of the Bronx River located
within New York City.
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The Bronx River exhibits diverse characteristics throughout its length in the Bronx, based
on a review of several sources, including geology and natural feature descriptions from the
NYCDCP New York City Comprehensive Waterfront Plan, Plan for the Bronx Waterfront;
United States Geological Survey (USGS) topographic maps (i.e. Mount Vernon, NY Central
Park, NY — NJ and Flushing, NY quadrangles); Field observations from February, July, August,
September, and October, 2000, and September 2001 (HydroQual). Benthic grab samples from
July and October 2000, September 2001 and July 2002 were the source of the qualitative
descriptions of the Bronx River sediments (HydroQual). These samples were analyzed for total
organic carbon, percent solids and grain size distribution.

Near the Westchester County border, the Bronx River is roughly 15 to 50 feet wide and 1
to 3 feet deep with a bedrock and cobble bottom and upland areas rising to roughly 150 feet in
elevation. At its mouth, the river is roughly 3,500 feet wide and 17 feet deep with a
mud/silt/clay bottom and upland areas rising to roughly 30 feet in elevation. River flows within
the northern portion of the study area consist of fresh water. Saline waters are found within the
southern portion of the study area. The East Tremont Street bridge marks the boundary between
fresh and saline waters according to Title 6 of the Official Compilation of Codes, Rules and
Regulations of the State of New York (6 NYCRR).

Long stretches of natural shoreline exist in the parklands north of East 180" Street,
including the Bronx River Parkway Preserve, Shoelace Park, the New York Botanical Garden,
and the Bronx Zoo. Altered shorelines also exist within the study area, including the heavily
industrialized areas south of East 180™ Street. In addition, the small impoundments formed
behind the four dams within the study area, as described below in Physical Characteristics,
contrast with the free flowing areas of the river throughout the study area.

All of the Bronx River study area is within Coastal Zone Boundary as designated within
the NYCDCP Local Waterfront Revitalization Plan (LWRP) in conjunction with the New York
State Department of State (NYSDOS). The NYCDCP has also designated the western shore of
the Bronx River south of the Bruckner Expressway a SMIA. This represents an area with
characteristics that make it especially suited for maritime and industrial development. In
addition, the mouth of the river east of the SMIA and south of Lafayette Avenue has been
designated by the NYCDEP as part of a SNWA. A SNWA has large concentrations of important
natural coastal features such as wetlands, wildlife habitats or buffer areas.

Based upon a review of various data sources, including USGS topographic maps, aerial
photographs, NYCDCP land use maps and site reconnaissance, outside of the developed areas
(e.g., SMIA), the shoreline of the Bronx River is predominantly composed of natural areas, many
of which are located within parkland as shown in Figure 4-11. Although some portions of the
park shoreline may have been modified historically (e.g., river rerouting near Snuff Mill) or may
be actively maintained or managed, these shorelines are described as natural in the sense that the
banks tend to support vegetation and lack rip-rap, bulkhead or other man-made structural
modifications. More significantly altered shorelines are generally located in the industrial south
of East 180" Street. A description of the physical conditions of the Bronx River shoreline from
south to north is present below.
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In some areas, particularly in the northerly section of the river, the natural shorelines are
experiencing erosion. The banks in these areas are undercut by the River current, causing trees
and plants to eventually fall into the river. The erosion of pathways is also occurring. A major
streambank stabilization and habitat restoration project is currently being conducted by
NYCDPR with NOAA funding in Shoelace Park to remediate shoreline erosion and restore
habitat.

East River to Watson Avenue

This portion of the Bronx River is tidal, and the shoreline is generally characterized by
altered shorelines. The eastern shoreline from the mouth of the Bronx River to Lafayette Avenue
consists of Soundview Park. The shoreline of Soundview Park is composed of rip-rap with
vegetated areas directly landward of the rip-rap. From Lafayette to Story Avenue, the shoreline
is comprised mainly of rip-rap. An existing bulkhead extends approximately 500 feet north of
Story Avenue. North of this bulkhead, an area of rip-rap shoreline extends to Watson Avenue.
In addition, a NYCDEP CSO floatables containment boom stretches the width of the river near
Watson Avenue.

The western shoreline from the East River to Watson Avenue consists mainly of rip-rap
with some areas of bulkhead.

Watson Avenue to East Tremont Avenue

This tidal portion of the Bronx River is characterized by a mix of natural and altered
shoreline areas. The eastern shore consists of mainly altered areas, consisting of rip-rap
interspersed with bulkheads, except for a stretch between Lowell Street and Westchester Avenue
which consists of vegetated area.

The western shore generally consists of altered areas, both rip-rap and bulkhead.

East Tremont Avenue to East 180" Street

Between East Tremont and East 180" Street, both the eastern and the western shorelines
are generally altered, consisting of stone rip-rap and tire and concrete bulkheads. The tire
bulkheads are constructed of used tires, stacked to form a wall along the shoreline of the river.
In many places, the tire bulkhead is fronted by stone rip-rap. The eastern shoreline is comprised
of a mix of tire bulkhead and rip-rap from East Tremont Avenue to Lebanon Street. North of
Lebanon Street to East 180" Street, the shoreline consists of a concrete bulkhead. The western
shoreline consists of a mix of tire bulkhead and rip-rap from East Tremont Avenue to East 179"
Street. North of East 179" Street to East 180™ Street, the western shoreline consists of rip-rap.

North of East 180" Street to the Bronx-Westchester County Line

North of East 180" Street to the Westchester County Line, the shoreline generally
consists of natural, vegetated areas which are located within areas of parkland. The Bronx Park
extends from East 180" Street to Gun Hill Road and includes the Bronx Zoo and the New York
Botanical Garden. North of Gun Hill Road to the county border, the Bronx River runs through
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the Bronx River Parkway Preserve. The shorelines within these areas of parkland generally
consist of natural vegetated areas. Exceptions include the shoreline within the vicinity of Snuff
Mill in the New York Botanical Garden. Both shorelines in this area consist of bedrock
outcroppings. In addition, there are small areas of rip-rap and bulkhead interspersed throughout
this section of the river’s shoreline that are generally associated with roadway bridges.

Some of the rip-rap within this reach exhibits a more structured, uniform construction
than other rip-rap noted within the study area. This structured rip-rap is composed of large
blocks of rock or concrete blocks laid side by side, often connected with mortar, to form a
cobblestone-like armor. These areas of structured rip-rap generally follow the slope of the bank
and differ from bulkheaded areas, which tend to form a vertical wall at the water’s edge.

In addition, four stone dams are located between East 180" Street and the Westchester
County border. One is located just north of East 180" Street in Bronx Park at the southerly end
of the Bronx Zoo. A pair of dams is located in the northerly area of the Bronx Zoo. These dams
are located on either side of a small island within the river. A fourth dam is located within the
New York Botanical Garden just north of Snuff Mill. The immediately adjacent shorelines
associated with each of the dams are generally comprised of stone bulkheads.

The slope of the Bronx River shoreline ranges from gentle (less than 5 degrees) to steep
(greater than 20 degrees), with the majority of the shoreline being classified as gentle or
intermediate as shown on Figure 4-12. Tables 4-3 and 4-4 list slope classifications for general
locations along the Bronx River shoreline. These were determined through a review of USGS
topographic maps and site reconnaissance.

For the purposes of this evaluation, slope was qualitatively characterized along shoreline
banks where applicable and where the banks are not channelized or otherwise developed with
regard to physical condition. Steep was defined as greater than 20 degrees or an 80-foot vertical
rise for each 200-foot horizontal distance. Intermediate was defined as 5 to 20 degrees. Gentle
was defined as less than 5 degrees or 18-foot vertical rise for each 200-foot horizontal distance.

In general, the slope classifications used in the project describes the Bronx River
shoreline slope accurately. However, notable exceptions exist. For example, the portion of the
shoreline located within the Botanical Garden near Snuff Mill is classified as intermediately
sloped even though steep cliffs border the river in this area. These cliffs are nearly vertical at the
river’s edge, but beyond the cliff walls the elevation declines such that the total vertical gain
over 200-feet of horizontal distance falls within the intermediate range.

Similarly, the western shoreline between East 211™ and East 213™ Streets was classified
as intermediate. The shoreline in this area rises approximately 25 feet over a 20-foot horizontal
distance.
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Table 4-3. Shoreline Slope Classifications — Western Shoreline

General Location

General Slope

Field Observations

Mouth to Lacombe Avenue

Gentle

Lacombe Avenue to Randall Avenue

Intermediate

Randall Avenue to Seward Avenue

Intermediate

Seward Avenue to Lafayette Avenue Gentle
Lafayette Avenue to north of Story Avenue Gentle
North of Story Avenue to Bruckner Avenue Gentle
Bruckner Boulevard to north Watson Avenue Gentle
North of Watson Avenue to East 173" Street Gentle
East 173" Street to Cross Bronx Expressway Gentle
Cross Bronx Expressway to Rodman Place Intermediate
Rodman Place to East 180the Street Gentle

East 180" Street to Brady Avenue

Intermediate

Avreas of gentle and steep
slopes interspersed along this
stretch

Brady Avenue to Allerton Avenue

Intermediate

Avreas of gentle and steep
slopes interspersed along this
stretch including Snuff Mill

Allerton Avenue to Adee Avenue

Gentle

Adee Avenue to Rosewood Avenue

Gentle

Rosewood Avenue to north of Magenta Street

Intermediate

Avreas of intermediate slope

North of Magenta Street to East Gun Hill Road Gentle - :
interspersed along this stretch

East Gun Hill Road to East 213" Street Steep

East 213" Street to East 233" Street Gentle

Slope

Gentle: Less than 5 degrees
Intermediate: 5 to 20 degrees

Steep: Greater than 20 degrees

Table 4-4. Shoreline Slope Classifications — Eastern Shoreline

General Location

General Slope

Field Observations

Mouth to Lacombe Avenue

Gentle

Lacombe Avenue to Randall Avenue

Gentle

Randall Avenue to Seward Avenue

Intermediate

Seward Avenue to Lafayette Avenue

Intermediate

Lafayette Avenue to north of Story Avenue Gentle
North of Story Avenue to Bruckner Avenue Intermediate
Bruckner Boulevard to north Watson Avenue Gentle
North of Watson Avenue to East 173" Street Intermediate
East 173" Street to Cross Bronx Expressway Gentle
Cross Bronx Expressway to Rodman Place Intermediate
Rodman Place to East 180the Street Gentle

East 180" Street to Brady Avenue

Intermediate

Brady Avenue to Allerton Avenue

Intermediate

Avreas of gentle and steep slopes
interspersed along this stretch
including Snuff Mill

Allerton Avenue to Adee Avenue

Intermediate

Avreas of gentle and steep slopes
interspersed along this stretch
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General Location General Slope Field Observations

Adee Avenue to Rosewood Avenue Gentle

Rosewood Avenue to north of Magenta Street Gentle
Avreas of intermediate slope

North of Magenta Street to East Gun Hill Road Gentle interspersed near East Gun Hill
Road

East Gun Hill Road to East 213" Street Intermediate Areas of gentle and steep slopes
interspersed along this stretch

East 213" Street to East 233" Street Intermediate Areas of gentle and steep slopes
interspersed along this stretch

Slope

Gentle: Less than 5 degrees

Intermediate: 5 to 20 degrees

Steep: Greater than 20 degrees

4.2.2. Surficial Geology/Substrata

The tidal Bronx River bottom varies with location, although it is generally sand or
mud/silt/clay, with some areas of cobble and bedrock as shown on Figure 4-13. Surficial
geology/strata are discussed qualitatively below. The primary source of information utilized to
identify this information is from observations of river bottom characteristics and benthic
sampling programs conducted in July and October 2000, September 2001, May 2002 and July
2002 (HydroQual). Samples were obtained using a Ponar® dredge.

The freshwater Bronx River bottom also varies with location. Qualitative description of
the bottom were made by HydroQual during water quality sampling, geometry measurements
and sediments oxygen demand sampling.

East River to East Tremont Avenue

In the lower reaches of the river from the mouth to Wyatt Street, the bottom generally
consists of mud/silt/clay. This characterization was based on grab samples and sieve analyses
from two stations south of Westchester Avenue. Grab samples (Ponar® dredge) taken in July
2000 at two sampling stations located between the mouth of the river and Westchester Avenue
indicated silt and clay comprised 70 percent and 93 percent of the sample (HydroQual).
Additional grab samples taken in July 2002 at five sampling stations located between the mouth
of the river and south of Bruckner Boulevard had comparable composition with a silt and clay
percent of total sample ranging from 86 percent to 93 percent (HydroQual). From Wyatt Street
to East Tremont Avenue, the river bottom generally consists of cobbles, based on qualitative
field observations conducted in July, August, September and October 2000 and September 2001.
These qualitative observations upstream of the tidal weir were confirmed by grab bottom
samples obtained in May 2002. The Ponar® dredge was not able to retrieve samples at many
locations. Samples that were collected (6 stations, see Figure 4-2) exhibited low silt/clay
fractions of O percent to 2.5 percent for locations between the Cross-Bronx Expressway and 174"
Street. Silt/clay fractions in the vicinity of the upstream side of the tidal weir were 40 percent to
60 percent. At two samples immediately upstream of the weir, but on opposite sides of the river,
silt/clay fractions were 64 percent and 14 percent.
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Field notes of this area describe the sand as black and coarse with plant debris. The
mud/silt/clay bottom areas have the look of black mayonnaise. In general, the area upstream of
the tidal weir at 172" Street had less soft sediment areas than downstream of the weir.

East Tremont Avenue to Bronx-Westchester County Line

Qualitative field observations in July, August, September and October 2000 and
September 2001, indicate that the bottom within this reach of the river is primarily of
mud/silt/clay and sand, with one area of cobble and one of bedrock. From East Tremont to East
180™ Street, the river bottom consists of cobble. Immediately north of the East 180™ Street dam,
the river bottom consists of mud/silt/clay. South of the intersection of Boston Road and Bronx
Park East, the bottom consists of sand. In the vicinity of East Fordham Road and the Bronx and
Pelham Parkway, the substrate is generally mud/silt/clay. The substrate in the upper reaches of
the river, from the New York Botanical Garden to the Westchester border, is generally
comprised of sand. The major exception to this is in the vicinity of the Snuff Mill within the
New York Botanical Garden where the substrate is best defined as bedrock.

4.2.3. Waterbody Type

Based on Title 6 NYCRR, Chapter X, Part 935, the Bronx River boundary between fresh
and saline surface waters is East Tremont Avenue. The river north of the East Tremont Avenue
Bridge is classified as a minor river — freshwater source. South of the East Tremont Avenue
Bridge, the Bronx River is classified as a tidal tributary influenced by the waters of the East
River. Figure 4-14 shows the Bronx River waterbody type.

Freshwater Systems

A review of NYSDEC Freshwater Wetland Maps indicates that there are no freshwater
wetlands located within 150 feet of the Bronx River. National Wetlands Inventory (NWI) maps,
however, define numerous freshwater wetland systems along the shorelines of the Bronx River,
many associated with impoundments behind the dams in the river. From East 174" Street to the
dam north of East 180th Street, NWI classifies the shorelines as riverine, lower perennial, open
water/unknown bottom, permanent (R20WH). (This NWI designation overlaps the NYSDEC
littoral zone designation between 174™ Street and East Tremont Avenue.) Further north, the
impounded area behind the East 180™ Street dam is classified as lacustrine, limnetic, open
water/unknown bottom, permanent, diked/impounded (LLOWHh). The shoreline just south of
the dam within the Bronx Zoo is classified as R2Z0WH, while the impounded area behind the
dam is classified as palustrine, open water/unknown bottom, permanent, diked/impounded
(POWHN), palustrine, scrub/shrub, broad-leaved deciduous, temporary (PSS1A) and palustrine,
emergent, narrow-leaved persistent, temporary (PEM5A). North of this impounded area, from
Fordham Road to Britton Street, the waterbody consists of R2ZOWH. Further north between
Britton Street and Adee Avenue, the shorelines are classified as palustrine, forested, broad-
leaved deciduous, temporary (PFO1A). In addition, an area of palustrine, open water/unknown
bottom, intermittent/exposed permanent, diked/impounded (POWZh) is located to the west of the
PFO1A area, within 150 feet of the Bronx River. North of Adee Avenue to the Bronx-
Westchester County line, the shoreline is classified as R2ZOWH.
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The wetland areas designated by NWI as lacustrine and palustrine systems are located
where there are lakes and ponds in the Bronx River system. Of these freshwater wetlands, four
are formed by areas of impounded water behind the existing dams. These include the lacustrine
system located north of the 180" Street dam, the palustrine system located north of the dam in
the Bronx Zoo, which is composed of two small ponds separated by an island, a riverine area of
impounded water located behind Snuff Mill dam, and a palustrine pond located in the northern
reaches of the New York Botanical Garden, which is dominated by duckweed and referred to as
West Twin Lake. West Twin Lake is located west of the Bronx River between Arnow and Adee
Avenues and is connected to the river via a small stream. Its sister lake, East Twin Lake, is a
palustrine system that is the only lake or pond within the Bronx River system that is not formed
by a dam. The Bronx River flows through East Twin Lake for approximately 450 feet.

Upland Habitat

Bronx River upland habitat can generally be divided into two separate and distinct areas.
The first area stretches from the mouth of the river to East 180" Street, and can generally be
described as altered, with the only major exception being Soundview Park. Upland habitat
immediate vicinity of Soundview Park along the eastern shore of the river is generally natural
and composed of herbaceous communities.

The second upland area is located between East 180" Street and the Bronx-Westchester
County line and generally consists of natural, woodland areas. The vast majority of upland
habitat within this portion of the river is located within areas of parkland. These upland park
habitats are natural in the sense that they tend to support vegetation and possess few significant
man-made developments. Many of these areas, however, may have been modified historically or
are actively maintained and managed. Figure 4-15 shows Bronx River upland habitat types.

4.2.4. Waterbody Access

The waterfront area surrounding the Bronx River is dominated by industry to the south
and residential and parkland in the central and northern reaches. Areas of access to the
waterfront are shown in Figure 4-16. The following describes the location, type, and use access
of these areas:

Muskrat Cove: This section of Bronx River north of 238" Street or Nereid Avenue will soon
serve as the Bronx River Greenway link to Westchester County. Local groups continuously
work to beautify the area by removing invasive plants, and reintroducing native trees and shrubs
to reestablish the streambanks.

Shoelace Park: A narrow section of Bronx Park lies along the river from Gun Hill Road to
233" Street. Shoelace Park has a canoe/kayak put-in at 219™ Street, which serves as a launch
site for public canoe tours and river-wide events.
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Gun Hill Road: This area south of Gun Hill Road is the last remaining oxbow in the NYC-
section of the Bronx River. The Bronx River Alliance Restoration Crew along with community
groups have cleaned the area of debris, and reestablished the vegetation along the western shore.

Duncomb Bridges: A pathway that runs under stone-arched Duncomb Bridges along the east
side of the river. This area will be enhanced over the next few years and serve as a link along the
Bronx River Greenway.

Bronx River Forest: Wooded pathways throughout the forest are used by local residents and
serve as a peaceful refuge. Community groups have been active in bringing children into the old
growth forest to teach them about native flora and fauna, as well as the value of community
service.

New York Botanical Garden: This area of the river has 40 acres of forest that have been
virtually undisturbed since the 17" century. The waterfall in the Garden is one of four waterfalls
in the N'YC-section of the river that were built to harness the river’s energy. As an impediment
to safe passing during canoe trips, it is necessary to portage around each of the waterfalls in this
area.

Bronx Zoo: The stretch of river in the Zoo is marked by the double waterfalls, built to power
the first mill that existed along the river in the middle to late 19™ century. When built, the dam
below the Zoo at River Park created an ideal area for boating and picnicking in the early 20"
century.

River Park: The Bronx River flows along the eastern shore of River Park, whose most notable
feature is the beautiful waterfall and dam that is located just outside of the southern boundary of
the Bronx Zoo. The park is popular for barbecuing and picnicking next to the river. The
waterfall/dam is the northern-most incursion of marine and estuarine fauna. Downstream, the
river becomes increasingly more saline and tidally influenced.

Drew Gardens, West Farms: Restoration efforts originally began in West Farms in 1974 with
the inception and work of Bronx River Restoration. Today, the one-acre vacant lot is a thriving
community and school garden. Drew Gardens is located on the west side of the river just south
of East Tremont Avenue and serves as an environmental learning space for the students at CS-
204, The Bronx River Arts Center and for others in the community.

Starlight Park: The Sheridan Expressway on the west side and 174™ Street Bridge to the north
defines the park. Local groups have begun to monitor the conditions of the river, host canoe
trips, pick up shoreline debris, and plant native trees. A future project involves the complete
reconstruction of the park, including waterfront access, a comfort station, and a boat house.

Concrete Park: Local groups and government agencies have transformed an abandoned
Concrete Plant into a waterfront accessible park along the western shoreline between
Westchester Avenue to the north and the Bruckner Expressway to the south. The project
included ecological restoration of the mudflats through large-scale salt marsh grass planting and
the construction and planting of an aquatic nursery. The new park was completed in September
2009.
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Garrison: This one-acre parcel of land, located immediately south of the Bruckner Expressway
on the west side of the river was recently acquired by the Parks Department. When developed
into a viable park, Garrison will serve as a key link along the Bronx River Greenway.
Community groups working in conjunction with the Parks Department have interim plans to
implement a salt marsh restoration project along the mudflats.

Hunts Point Riverside Park: Recently, this park has been transformed into a waterfront park,
located at the intersection of Edgewater Road and Lafayette Avenue. Since its creation, the park
has been at the heart of community involvement that is currently host to a locally led youth
environment stewardship program, boating and fishing programs, scientific monitoring projects,
and large-scale community events.

Soundview Park: Soundview Park is the largest park along the Bronx River at 163.5 acres. It
has sports fields and walking path along this section of the river. The Soundview Lagoons are
located at the southeastern end of the park. In recent years, efforts have been expended to clean
up and restore the natural habitat of the lagoons and the adjacent parkland in the Harding Park
community. Groups have hosted bioengineering and greenway planning workshops, as well as
yearly Coastal Clean ups. The U.S. Army Corps of Engineers plans to implement a large-scale
restoration project of the lagoons.

Many initiatives are planned for the Bronx River and surrounding areas that will improve
waterfront access. These future projects are discussed in detail in Section 5 of this report.

4.25. Freshwater Flow

The total Bronx River drainage area is approximately 37.9 square miles (24,260 acres).
The Bronx River drainage area in Westchester County to the location of the USGS flow gage at
Bronxville, New York is 26.5 square miles (16,960 acres). This total does not include the 18.1
square miles of drainage area upstream of the Kensico Dam which creates a reservoir for
municipal water supply. There is an additional 4.84 square miles (3,100 acres) of Westchester
County Bronx River drainage area downstream of the Bronxville gage location. The
Westchester County drainage area is 83 percent of the total Bronx River drainage area. Prior to
discontinuance of the USGS gage in 1989, the 45 years of flow records indicate an average flow
of 42.7 cfs (27.7 MGD), a one in 10-year 7 consecutive day low flow (7Q10) of 3.7 cfs (2.4
MGD) and a range of flow from 1 cfs to 2,500 cfs (0.6 MGD to 1,600 MGD).

The New York City portion of the Bronx River drainage area is approximately 6.5 square
miles (4,160 acres) or approximately 17 percent of the Bronx River drainage area. The
freshwater Bronx River passes through the New York Botanical Garden and the Bronx Zoo and
then enters the tidal portion of the river downstream of East Tremont Avenue.

4.2.6. Tidal Characteristics
Based in Title 6 NYCRR, Chapter X, Part 935, the Bronx River boundary between fresh

and saline surface waters is East Tremont Avenue. The river north of the East Tremont Avenue
Bridge is classified as a minor river- freshwater source. South of the East Tremont Avenue

4-32 July 2010



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

Bridge, the Bronx River is classified as a tidal tributary influenced by the waters of the East
River. Figure 4-17 shows this boundary line and the corresponding drainage areas.

The Bronx River estuary portion has a tidal cycle diurnal with a tidal range of 6 to 7 feet.
Freshwater input to the tidal Bronx River is the freshwater Bronx River, CSO, and stormwater
discharges. Depths in the tidal Bronx River range from 4 to 6 feet at the head end to 17 feet at
the mouth. Widths range from 100 to 150 feet at the head end to 3,500 feet at the mouth. At
173" Street there is a tidal weir across the river. It was constructed to control the upstream
propagation of the diurnal tidal wave. It effectively controls the diurnal tidal fluctuations. The
tidal weir is submerged during high tide but its crest is exposed during low tide. A federal
navigation channel starts at the mouth and extends upstream for approximately 2.5 miles to the
vicinity of the tidal weir.

The tidal weir and Bronx River freshwater flows influence the salinity stratification in the
Bronx River estuary. The estuary upstream of the weir is relatively well mixed. Downstream of
the weir, however, there is a pronounced salinity stratification that is present during all flow
conditions; freshwater on the surface and salty water on the bottom.

Lawler, Matusky and Skelly Engineers observed that velocities in the upper and lower
tidal portions of the Bronx River were all less than three fps. Freshwater Bronx River velocities,
observed by HydroQual, were also below three fps. The highest measurement was 1.35 feet per
second.

43. CURRENT WATERBODY USES

The relevant criteria for recreational and bathing uses are total and fecal coliform
concentrations. Under present regulation, there are two NYSDEC use classifications that apply
to contact recreation; primary contact and secondary contact. Primary contact recreation is
defined in NYSDEC regulation as “recreational activities where the human body may come in
contact with raw water to the point of complete body submergence. Primary contact recreation
includes, but is not limited to, swimming, diving, water skiing, skin diving, and surfing.”
(NYSDEC). Secondary contact recreation is defined in NYSDEC regulations as “recreation
activities whose contact with the water is minimal and where ingestion of the water is not
probable. Secondary contact recreations includes, but not limited to boating.” (NYSDEC) The
NYSDEC considers canoeing and kayaking to be secondary contact recreations activities (R.
Draper, NYSDEC personal communication). Primary and secondary contact recreation is the
designated use of Class B in freshwaters and Class SB in saline waters. Secondary contact
recreation is the designated use for Class I in saline waters. Class C in freshwaters and Class SC
in saline waters water quality are required to be able to support primary and secondary contact
recreation use although the use may be limited by other factors. In addition, New York City
Department of Health and Mental Hygiene (NYCDOHMH) has regulatory responsibility for
designated bathing beaches in New York City waters. The following sections discuss existing
uses and classifications, as well as existing conditions in the River.

4-33 July 2010



LEGEND T

Tidal Drainage Area

Freshwater Drainage Area WESTCHESTER

COUNTY

% o S anaas
:;:\4\;;?&7‘7“’1\ *“‘H 1 IE 3
RN T T T ;
\ ’f““ “:LH_H ‘L(i( l‘»‘” A “7‘ ‘M»““ T )
/ JRITIT = H s
"\:},:L\,i :L :‘ / —— 17 HuNy|

GRROTY DEPAF
= Rz,

N
gy N
m )
e .

D <
R

Tidal and Freshwater Sections

New York Gity and the Associated Drainage Areas

Department of Environmental Protection

Bronx River Waterbody/Watershed Facility Plan FIGURE 4-17




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

Bronx River

Existing waterbody uses of the Bronx River are power boating (limited to tidal sections),
canoeing, kayaking and fishing. Wading and swimming occur in the Bronx River, although
these activities are unauthorized. “No Swimming” signs are posted at the locations where
swimming is known to occur. Riparian activities in the freshwater section include the New York
Botanical Garden, Bronx Zoo, the Greenway and parks. The tidal portion of the Bronx River,
also contain Greenway, parks and limited boat launch access at Lafayette Park.

44. OTHER POINT SOURCES AND LOADS

SPDES permits are issued to all entities that discharge from a point source to waters of
the United States (or storm sewers connected to them). In addition to the combined- and storm-
sewer discharges, nonpoint sources and other potential sources of loadings discussed in Sections
2 and 3, there are a number of other individuals/businesses that meet these criteria in the Bronx
River watershed. Each of these permit holders has the potential to impact the water quality of
the Bronx River.

In order to determine the number and nature of SPDES permit holders in the Bronx River
watershed, USEPA’s Envirofact Warehouse (http://www.epa.gov/enviro/index.html) was used to
query all NPDES permit holders in “Bronx, NY” and “Westchester County”. This information
was then assembled into a GIS database and overlaid with the natural water boundaries in the
City and County. The review found that there are a total of eight SPDES permit holders in the
Bronx River watershed. Six of these are in Westchester County and two are located within the
City of New York. Table 4-5 provides a brief description of the permit holders. Figure 4-18
shows the location of the permit holders within the watershed.

Table 4-5. Bronx Watershed SPDES Permit Holders

Permit # Locations Industry Pollutant
NYU700270 Bronx Borough Automotive Not listed online
NYU700260 Bronx Borough Automotive Not listed online
NYU300102 Westchester County Concrete Not listed online
NYR10G491 Westchester County High School Not listed online
NY0265039 Westchester Energy/Power 1,2,3,4,5,6,7,8
NYP080843 Westchester County Chemical/Pharmaceutical | Not listed online
NYP080951 Westchester County Metallurgy Not listed online
NY0264270 Westchester County Railroad 1,3,4,8,9,10
Pollutants:

1) pH 6) Ethylbenzene

2) Oil & Grease 7) Polychlorinated Biphenyls (PCBS)

3) Toluene 8) Xylene

4) Benzene 9) Flow Rate

5) Benzene, Toluene, Xylene (combination) 10)  Solids/Settables

For the various industries listed in Table 4-5, many of the respective pollutants are not
listed. However the impact of these pollutants is expected to be small due to the size of the
industries. The two SPDES holders located within New York City, both automotive industries,
are not expected to discharge oxygen consuming substances or pathogens.
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This section provides a review and summary of the principal inputs of nutrients and
oxygen demanding material to New York Harbor, Long Island Sound and the New York Bight.
The New York Bight is a large gulf formed by the coastal indentation between the New Jersey
and Long Island around the mouth of the Hudson River in New York Harbor. The inputs
consisted of:

= WHPCP and industrial discharges

= Fall-line tributary loadings (boundary conditions)

= CSO loadings

= Municipal Separate Storm Sewer System (MS4) loadings
= Non-point source loadings from stormwater runoff (SW)
= Atmospheric loadings falling directly on the surface water

Discharge and water quality are specified to assign the fall-line tributary inputs in
SWEM. Discharge data was obtained from USGS surface water record for New York, New
Jersey, and Connecticut on a daily basis as part of the development of the hydrodynamic
submodel of SWEM. Tributary concentration data for individual water quality constituents
collected during the monitoring program in support of SWEM for nine tributaries were used to
assign concentrations for the fall-line tributary inputs on a monthly average basis. Monthly
average upstream river loads for the Bronx River are tabulated in Table 4-6.

Table 4-6. Monthly Average Upstream River Loads for the Bronx River

Mo. Flow | TNH; | TPON | DON | NO23 | TPOP | DOP TPO, | TBODs | TPOC | DOC

MGD | Ibs/d Ibs/d Ibs/d Ibs/d Ibs/d Ibs/d Ibs/d Ibs/d Ibs Ibs/d
Jan 28.5 88.6 46.8 64.6 216.7 19.7 2.5 1.7 383.2 332.7 | 689.1
Feb 62.3 180.4 | 1019 | 1404 | 4954 42.8 5.3 3.8 839.4 733.0 | 1507.6
Mar 34.6 102.9 53.5 76.3 240.9 23.2 2.7 2.0 452.4 384.6 | 8241
Apr 404 99.2 80. 93.2 236.6 23.2 2.5 4.3 614.3 503.0 | 938.4
June 15.9 37.8 56.7 37.2 99.6 14.8 1.1 51 417.6 343.1 | 377.7
July 31.1 79.6 70.8 77.3 189.1 19.0 2.4 3.8 511. 4409 | 754.7
Aug 13. 34.8 39.8 31.2 72.9 9.1 0.9 3.2 288.7 237.2 | 303.3
Sept 16.3 41.1 32.8 39.9 99.3 9.3 13 14 242.9 207.6 | 393.6
Oct 15.7 45.3 33.7 36.2 108.9 9.5 2.1 2.0 271.1 2359 | 39138
Nov 56.2 1435 | 100.8 | 131.3 | 328.3 29.5 5.9 4.1 821.9 741.0 | 1421.0
Dec 21.6 60. 34.9 49.0 154.9 14.8 1.8 1.2 288.7 2504 | 52472

Combined Sewer Overflow (CSO) and Stormwater (SW) Runoff Loadings

A simplified version of SWMM, InfoWorks was used to calculate the CSO, and SW
volumes. Included in the SW volume are discharges from the four MS4 outfalls in the
freshwater portion of the Bronx River, discussed previously in Section 3.2.4. During the NYC
208 project a Rainfall-Runoff Modeling Program (RRMP) was developed to estimate discharges
driven by rainfall to the harbor. The model area accounts for New York City, Westchester
County, Nassau County, Rockland County, and parts of New Jersey which drain into the Harbor.
RRMP and RRMP Il simulations were performed for a real unit rainfall which was then scaled
according to the actual rainfall period. InfoWorks is a modern version of RRMP Il that was
calibrated to the more detailed hydraulic sewer system model used on this LTCP. The SWMM
sewer system model accounts for dry weather flow, wet weather runoff, and regulator hydraulic
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capacities. In other harbor areas, such as New Jersey and Westchester County, the InfoWorks
model was used, while areas of the Long Island Sound had runoff loadings based on loads
developed during the Long Island Sound Study.

Data collected during the SWEM monitoring program was used to assign CSO and SW
pollutant concentrations. Due to the limit fraction of the total possible locations sampled and the
highly variable nature of CSO and SW quality, log mean concentrations of data were used. The
log mean concentrations of CSO and SW in SWEM are listed in Table 4-7. CSO and SW flows
accounted for about 5 percent of the total flow input into the model.

Table 4-7. Concentrations assigned to CSO and SW for SWEM calibration (1994-95)

Constituent CsO SW
Phosphorus
Particulate Organic Phosphorus (POP) | 0.70 mg P/L 0.09 mg P/L
Dissolved Organic Phosphorus (DOP) | 0.13mgP/L | 0.02 mg P/L
Dissolved Inorganic Phosphorus (DIP) | 0.60 mg P/L | 0.08 mg/L
Nitrogen
Particulate Organic Nitrogen (PON) 3.02mgN/L | 0.37 mg N/L
Dissolved Organic Nitrogen (DON) 1.63mg N/L | 0.40 mg N/L
Ammonium (NH4) 444 mgN/L | 0.24 mg N/L
Nitrate & Nitrite (NO3+NO2) 0.49 mg N/L | 6.33 mg O,/L
Silica
Dissolved Silica (DSi) 1.71mg Si/L | 1.77 mg Si/L
Carbon
Particulate Organic Carbon (POC) 41.5mgC/L | 7.32mg C/L
Dissolved Organic Carbon (DOC) 18.7mgC/L | 8.81 mgC/L
Oxygen
Dissolved Oxygen (DO) 3.8mgOy/L | 6.3 mg O,/L

45. CURRENT WATER QUALITY CONDITON
4.5.1. Dissolved Oxygen

The Bronx River from its headwaters to the Westchester County/Bronx border is Class C.
Class C dissolved oxygen standard is “minimum daily average of 5.0 mg/L, never less than 4.0
mg/l”. There are several sections and tributaries in Westchester also designed as trout (T)
waters. The dissolved oxygen standard for Class C (T) is “minimum daily average of 6.0 mg/L,
never less than 5.0 mg/L.”

The freshwater Bronx River in NYC is a Class B water. As such the dissolved oxygen
standard to protect fish and aquatic life is “minimum daily of 5.0 mg/L, never less than 4.0
mg/L.” A comparison of available, recent dissolved oxygen data and data obtained during the
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Project with Class B standards was performed. The data available from the NYCDEP Harbor
Survey that were used for the analysis of existing conditions that were found to be available were
for the year 2000 for two stations and the Bronx Zoo Management Plan (within the Zoo). Three
surveys were conducted in September, October and December 2000 at seven river stations. In
addition, as detailed in the Bronx River FSAP, surveys were conducted at ten stations by
HydroQual during the summer of 2000 and included two wet weather stations and one dry
weather station surveys with a diurnal component.

A plot of all summer 2000 temperature and dissolved oxygen data collected by
HydroQual is presented on Figure 4-19. The data are plotted spatially from the
Westchester/NYC border to the downstream end of the freshwater Bronx River section measured
as river miles from the East River. It can be seen that all dissolved oxygen values are greater
than the minimum value of 4.0 mg/L. Similarly, Table 4-8 summarizes all readily available data.
The data are presented by sampling program and year. Data have been combined for all stations
to characterize the entire Class B section of the Bronx River. The number of data points and
statistics are given. Again, it can be seen that dissolve oxygen standard is met.

Table 4-8. NYC Freshwater Bronx River Dissolved Oxygen Data Summary

No. of No. of Dissolved Oxygen
Data Program Data Period Stations Data Points Average Minimum
mg/L mg/L
NYCDEP Harbor Summer 2000 3 6 6.2 56
Survey
. August 2002 10 38 78 53
USA Project October 2000 10 36 8.4 58
Bronx Zoo September 2000 7 7 7.1 6.5
Management Plan October 2000 7 7 7.1 7.1
9 December 2000 4 4 8.1 56

Recent data indicate an improvement in dissolved oxygen in the NYC freshwater Bronx
River, when compared to data from the CSO Facility Planning period (1988-89). Significantly
lower BOD is also noted in the recent data, 2 to 4 mg/L, summer 2000, compared to 7 to 22
mg/L in 1988 and 1989. The conclusion is that the Bronx River flowing into New York City
appears to meet Class C dissolved oxygen stand<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>