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Good afternoon, Chairman and Members of the Committee. I am William Sweet, an oceanographer with 
NOAA’s Center for Operational Oceanographic Products and Services (CO-OPS), an office within the 
National Ocean Service. CO-OPS is the authoritative source for accurate, reliable, and timely water-level 
and current measurements that support safe and efficient maritime commerce, sound coastal 
management, and recreation. With this data and online tools and analysis, CO-OPS enables coastal 
communities to better plan for and mitigate risk from changing ocean conditions. 
 
I have been asked to address several questions pertinent to the bills you are considering today. The two 
questions that I will address are related to the stated assumption of The New York City Mayor’s Director 
for Recovery and Resiliency, who indicates that by the 2050s, NYC temperatures are projected to rise 
between 4.1 and 5.7 degrees F: 1) how do you anticipate such an increase in temperatures will affect 
New York City’s coastline, sunny day flooding and sea level rise? and 2) is a rapid increase in sunny-day 
flooding anticipated in the 2020s? 
 
The stated temperature increase between 4.1 and 5.7 degrees F by the 2050s aligns with a sea level rise 
response that falls somewhere between the Intermediate (1.0 meter [3.3 feet] global rise by 2100) and 
Intermediate High (1.5 m [4.9 feet] global rise by 2100) Scenarios for future global sea level recently 
developed by the U.S. Federal Interagency Sea Level Rise and Coastal Flood Hazard Scenarios and Tools 
(Sweet et al., 2017). The High (2.0 m [6.6 feet] global rise by 2100) or Extreme (2.5 m [8.2 feet] global 
rise by 2100) Scenarios are not necessarily precluded, but these outcomes--if they were to occur--would 
more likely unfold later in the century. The Intermediate Low Scenario (0.5 m [1.6 feet] global rise by 
2100) is also included in order to answer the question regarding changes in flood frequencies during the 
2020s. Global sea levels are rising and will continue to rise due to thermal expansion of the ocean and 
melt of land-based ice within Greenland, Antarctica and mountain glaciers.  
 
The sea level rise scenarios of Sweet et al. (2017) provide downscaled projections of local relative rise 
associated with the global rise amounts. The localized projections account for changes in land elevation, 
gravitation/rotational effects from melting of land-based ice and ocean circulation such as the Gulf 
Stream System.  Median projections of relative rise since year 2000 on average in the 2050s under the 
Intermediate Low, Intermediate and Intermediate High global rise scenarios for the NYC region are 
approximately 0.3 m, 0.5 m and 0.7 m (1.0 foot, 1.6 feet and 2.3 feet), respectively.   
 
Since the year 2000 when the sea level rise scenarios commence, the underlying trend trajectories as 
well as interannual variability in annual mean sea level measured by the NOAA tide gauges at The 
Battery, Sandy Hook and Bergen Point, have been largely constrained by the Intermediate Low and 
Intermediate High Scenarios.  In response, flood frequencies of ‘sunny day’ or ‘high tide’ flooding have 
been increasing along the NYC coastlines. High tide flooding is characterized by flooding of about 2-3 
feet above the highest average daily tide (MHHW) for the NYC region and is largely driven by the 
astronomical tide in combination with some degree of a weather-forced water level setup or storm 
surge.  However, as sea levels continue to rise, flooding is occurring more often from less-salient factors 



and not necessarily from localized wind storms (hence the ‘sunny day’ description). For instance, in the 
last 30 years (1985-2015), the annual frequency of high tide flooding reaching or exceeding 2 feet above 
MHHW as measured at The Battery tide gauge has increased from about 2 days per year to 6 days per 
year or a 200% increase. The deeper 3-foot flood occurs less often and on average occurs about one day 
per every two years or so since 1985 with no observable trend yet established. 
 
In response to the median projections of local sea level rise under the Intermediate Low, Intermediate 
and Intermediate High Scenarios, the number of days per year with water levels reaching or exceeding 
both the 2-foot and 3-foot increments above MHHW are both estimated following methods of Sweet et 
al. (2018) since 1-foot intervals can be readily mapped (e.g., with the NOAA SLR Viewer).  It is important 
to note that since the metric being assessed is ‘days per year’ of flooding, the underlying uncertainty in 
flood probability is minimized (e.g., the spread of 95th confidence interval is < 5 cm [2 inches] for water 
levels that occur sub-annually), since annual to sub-annual flood magnitudes are very well sampled.  If 
the assessment were different, such as ‘when does the 100-year event become the 1-year event’, 
uncertainty in the rare event probability estimates would become a significant factor. During the 2020s 
(average from 2020-2030), the annual frequency of 2-foot floods is projected to increase to about 15 
days, 35 days and 65 days per year, respectively, whereas 3-foot flood frequencies will increase to 1-2 
days, 3 days and 7 days per year. During the 2050s (average from 2050-2060), the annual frequency of 
2-foot floods is projected to increase to about 75 days, 210 days and 320 days per year, respectively, 
whereas 3-foot flood frequencies will increase to 8 days, 50 days and 170 days per year. It is noted that 
by definition, MHHW is approximated by flood frequencies of about 182 days per year. 
 
Again, thank you for this opportunity to testify. I will be glad to answer any questions. 
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Good afternoon and thank you, Chairman Constantinides and Council Members, for the 

opportunity to submit testimony on behalf of Riverkeeper. Riverkeeper is a member-supported 
watchdog organization dedicated to defending the Hudson River and its tributaries and protecting 
the drinking water supply of nine million New York City and Hudson Valley Residents. 
Riverkeeper advocates extensively for water quality throughout New York City, performing 
water quality testing, pressing for superfund cleanups, suing polluters, and researching needed 
solutions to stormwater and sewage pollution.  
 

Riverkeeper supports Intro 750. An independent task force could help bring additional 
Council oversight of pollution impacts and resiliency planning to the vulnerable Jamaica Bay 
area. We respectfully urge the Council to design its task force to work alongside the 
community’s preexisting “Jamaica Bay Task Force” and not to displace it.  

 
Riverkeeper takes no position on Intro 628. However, we respectfully urge the Council to 

take additional measures to inform landowners and residents of their scientifically-determined 
flooding risks. 
 
I.   Riverkeeper Supports Intro 750 and the Establishment of a New Jamaica Bay 

Task Force, but Any Such New Body Should Acknowledge the Preexisting 
Task Force Established by Jamaica Bay Community Members.  

 
We are thrilled by the Environmental Protection Committee’s continuing focus on the 

water quality and ecological integrity of Jamaica Bay. As experienced during Superstorm Sandy, 
there is hardly a community in the United States that is as endangered by climate change as those 
surrounding Jamaica Bay. There are also few areas more impacted by stormwater and sewage 
discharges.  
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Resiliency planning and action for Jamaica Bay are now rapidly underway by multiple 
parties, including the United States Army Corps of Engineers (“Army Corps”), numerous city 
and state agencies, and local community members. Indeed, there is already a community-driven 
“Jamaica Bay Task Force” led by local residents and community and environmental groups, such 
as Jamaica Bay Ecowatchers.1 This existing Task Force has widespread buy-in from local 
communities; just last week, it held a meeting attended by roughly 70 people. It has been a 
platform for various city, state and federal agencies, research outfits, and environmental groups 
to present their findings, opinions and plans for the communities’ review. 
 

Despite the existing platform, there is still a need for the independent task force—as 
proposed in Intro 750—that can act as a clearinghouse for information; help guide the many 
levels of decision-making; and keep the City Council apprised of all pertinent information. In 
designing its task force, we respectfully urge the Council to recognize the preexisting community 
body and to work in conjunction with what already exists, instead of displacing it. Coordination 
between these two groups and information sharing will be essential, or the Council’s task force 
ultimately will be unsuccessful. To facilitate such coordination, we believe that the Council’s 
task force should include no less than two members of the preexisting Jamaica Bay Task Force. 
 
II.   The Jamaica Bay Task Force Must Independently Review and Help Shape 

Proposals for the Bay’s Restoration and Resiliency.  
 

As this Committee is no doubt aware, the Army Corps recently proposed to build 28.8 
miles of new structures, including a storm surge gate across Rockaway Inlet.2 This project is 
estimated to cost over $3.7-billion-dollars,3 result in the loss of 154 acres of natural habitat,4 and 
potentially impact the project area’s “[m]ore than 850,000 residents, 48,000 residential and 
commercial structures, and scores of critical infrastructure features such as hospitals, nursing 
homes, wastewater treatment facilities, subway, railroad, and schools….”5 Our understanding is 
that the Army Corps will present a modified proposal towards the end of this summer.  

 
Riverkeeper remains concerned that the Army Corps has not yet conducted sufficient 

modeling and analysis “to identify, quantify and conclusively address any possible impacts to 
water quality and fish and wildlife species and their habitats in the Bay.”6 The Council’s 

                                                                                         
1 Jamaica Bay Ecowatchers, http://jamaicabayecowatchers.org/. 
2 U.S. Army Corps of Engineers, N.Y. Dist., Atlantic Coast of New York, East Rockaway Inlet to 
Rockaway Inlet and Jamaica Bay: Draft Integrated Hurricane Sandy General Reevaluation Report and 
Environmental Impact Statement 123 (2016). 
3 Id. at 106. 
4 Id. at 130. 
5 Id. at ii. 
6 Id. at x. 
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oversight could help shed light on any shortcomings in the Army Corps’ forthcoming analyses 
and help optimize any resiliency measures implemented.   
 

There are also parallel initiatives to curb stormwater and sewage pollution entering 
Jamaica Bay from the 52,200-acre watershed. These initiatives include the New York City 
Department of Environmental Protection’s (“DEP”) draft Stormwater Management Program 
(“SWMP”) Plan7 that will regulate polluted stormwater discharges to the Bay from separate 
sewers, as well as DEP’s draft Long Term Control Plan (“LTCP)8 for the combined sewer 
overflows that pollute the Bay and its tributaries. Public comments are due for each of these 
plans in short order; LTCP Comments are due May 14, 2018, and SWMP Plan comments are due 
May 15, 2018. These plans must be strengthened to put the Bay and its tributaries on the path 
towards suitability for fishing, swimming and boating. A Task Force could help elevate these 
issues to policy makers with the ability to address community concerns.  

 
III.   Riverkeeper Takes No Position on Intro 628, but We Urge the Council to 

Notify Landowners and Residents within Disputed Floodplain Areas of Their 
Scientifically-Determined Flood Risks. 
 
Planning and designing for climate change is essential, especially for low income New 

Yorkers. The National Aeronautics and Space Administration (“NASA”) predicts between six 
inches and six-and-a-half feet of sea level rise by 2100.9 The New York City Panel on Climate 
Change has concluded that “total annual precipitation will likely increase, and brief, intense 
rainstorms are very likely to increase” and that “New York City’s sea level rise is projected to 
exceed the global average, increasing the risks posed to New York City’s coastal populations, 
infrastructure, and other built and natural assets.”10 

 
During Superstorm Sandy, “a staggering 51 square miles of New York City flooded—17 

percent of the city’s total land mass.”11 Grossly underestimating the risk, the Federal Emergency 
Management Agency’s flood maps had indicated that only “33 square miles of New York City 
might be inundated during a so-called ‘100-year’ flood.”12 In total, the flooding affected the 

                                                                                         
7 N.Y. City Dep’t of Envtl. Prot., NYC Draft Stormwater Management Program Plan (2018), available at 
http://www.nyc.gov/html/dep/html/stormwater/ms4.shtml. 
8 N.Y. City Dep’t of Envtl. Prot., Jamaica Bay & Tributaries Combined Sewer Overflow Long Term 
Control Plan, Alternatives and Recommended Plan: Public Meeting Presentation (Apr. 18, 2018), 
available at http://www.nyc.gov/html/dep/pdf/cso_long_term_control_plan/ltcp-jamaica-bay-alternatives-
and-recommended-plan-meeting-presentation.pdf. 
9 Nat’l Aeronautics & Space Agency, Understanding Sea Level; Projections, 
https://sealevel.nasa.gov/understanding-sea-level/projections/empirical-projections. 
10 New York City Panel on Climate Change, 2015 Report Conclusions and Recommendations, available 
at https://nyaspubs.onlinelibrary.wiley.com/doi/epdf/10.1111/nyas.12592. 
11 N.Y. City, A Stronger, More Resilient New York, at 13 (2013), available at http://s-
media.nyc.gov/agencies/sirr/SIRR_singles_Lo_res.pdf. 
12 Id.  



   4 

homes of 443,000 New Yorkers,13 not to mention the catastrophic impact it had on businesses 
and critical infrastructure, all totaling $19 billion in damages.14 Only about 80% of people 
affected by Sandy flooding had flood insurance.15 

 
FEMA has proposed to update those woefully underestimated maps, but its proposal 

would still cover an area much smaller than the agency’s projected 100-year floodplain. To boot, 
the new maps would delineate only a fraction of the widely expanded flood plain area that we 
can expect in 2100 due to the impacts of climate change.  

 
The City has successfully challenged FEMA’s proposed updates, not because they 

underestimate the potential harm, but because they indicate that over 200,000 additional 
residents would be responsible for paying costly flood insurance. In doing so, the City averted 
what would have been a housing foreclosure crisis.16  

 
Regardless of the dispute between the City and FEMA, there is no doubt these areas will 

be flooded at some point. If the maps are drawn and published in such a way as to allay the 
communities’ flooding concerns, community members will be more likely to shelter in place 
during major storms, putting their lives at risk. Additionally, developers will be more likely to 
build in these areas, unnecessarily increasing risk.  

 
We urge the City Council not to leave these communities in the dark about these risks. 

Forty-three New Yorkers died during Sandy. We should do everything we can to prevent that 
from happening again. Alongside whatever lines are drawn for insurance purposes, we 
respectfully request that the City Council, as part of this bill, provide property owners and 
residents with ample warning about their scientifically-based risk of harm from flooding and the 
inevitable future increase in that risk due to rising sea levels and more intense storms. Maps and 
plain language should be used to inform all of those New Yorkers in the 100- and 500-year 
floodplains projected for 2100. Additionally, mailers should also go out to all residents and 
landowners within areas disputed by the City and FEMA, encouraging them to buy insurance. 
 

* * * 
 

 Thank you for your consideration of this testimony, and thank you for all you do to 
empower our communities and protect clean water. Riverkeeper looks forward to continuing to 
work with the Council and other stakeholders to protect and restore our waters and prepare our 
communities for climate change.  
 

                                                                                         
13 Id. 
14 David W. Chen, In New York, Drawing Flood Maps Is a ‘Game of Inches,’ N.Y. Times (Jan 7, 2018), 
available at https://www.nytimes.com/2018/01/07/nyregion/new-york-city-flood-maps-fema.html. 
15 Id.  
16 Id. “The RAND Corporation found that the FEMA-proposed maps could ‘reduce property values, 
increase loan defaults, lower tax revenue, and create hardship for current residents.’”  



Jamaica Bay 
Flood and Water Quality 
Hazards and Solutions

Philip Orton, PhD – Stevens Institute of Technology



Outline of Comments

• Core consensus science
– Hazards: Flooding, sea level rise, hypoxia

(Consensus based on NPCC reports; Science and 
Resilience Institute /RAND studies; published research)

– Mitigation:  Grey and green (nature-based) options
• My mitigation research 
• Final recommendations
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CORE, CONSENSUS SCIENCE
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Historical Extreme Water Levels at NY Harbor

• Prior extra‐tropicals:
– The worst historical ETC storm tide was 2.2 m (1992)
– The worst historical ETC storm surge was 2.3 m (1950)

Philip Orton, Stevens Institute 4
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Future Evolution of 100‐year Flood

6
Patrick et al. 2015



Future of Monthly Tidal Floods 
(with high‐end sea level rise scenario)

7

• Draft results from my latest work with the New York City Panel on Climate Change
• Shows the extent of monthly tidal flooding – e.g. spring tides
• Uses “high‐end” (90th percentile) sea level rise estimates from NPCC (2015)



Future of Dissolved Oxygen

2015 to 2065 Changes

• Consensus still emerging …
• Sea level rise leads to deeper water, better flushing of Grassy Bay
• Warming leads to lower dissolved oxygen concentrations
• A preliminary finding is that the area of the bay that is hypoxic will 

double by 2065, under a mid-range climate change scenario (RAND 
study; Fischbach et al.)



MITIGATION OPTIONS
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10

Corps of Engineers 
Rockaway Reformulation Study
• Plans include a cross-inlet surge barrier to stop flooding around the bay
• Also include protections of Rockaway Peninsula - dunes, groins, and 

beach fill, some high seawalls
• Overall, the Corps concluded (and scientists generally support) that this 

is the most comprehensive approach to flood risk reduction
• Construction can begin as early as next year
• NYC /DeBlasio and citizen groups are onboard 
• An important factor is that the surge barrier itself would not be closed 

frequently 
• This could be positive for ecosystems, allowing normal flushing 

and circulation of the bay
• But this means the barrier will not be a solution for regular tidal 

flooding 



Concerns about a Surge Barrier

• There are some voices that do not support the 
barrier plan, but I am not aware of them all and 
certainly can’t speak for that community

• One issue:  The long-term outlook for a surge barrier 
concerns some people:
– With accelerating sea level rise, it may eventually 

require closure more and more frequently for 
protection, and the bay could become a lake or 
non-tidal lagoon. 

– What assurances are there that this will not occur?

11



Nature‐Based Solutions to 
Flooding and Hypoxia



• Wetlands in Jamaica Bay 

• cannot significantly reduce flooding (Orton et al. 2015; Corps; SIRR)

• can reduce wave heights during storms (Marsooli et al. 2017; McKee-Smith et 
al. 2016)

• can reduce erosion and enhance deposition (Wang et al. 2017 - USGS study)

Nature-Based Solutions Research
Reducing hazards during storms

13



MY ADAPTATION RESEARCH 
AND RECOMMENDATIONS

14



• Shallowing and narrowing shipping channels 

• Can reduce flooding substantially but not completely

• Relative to a future without action, the upland flood area for a 100-year storm at 
2055 is reduced by 49% (http://AdaptMap.info)

• Can also sharply reduce hypoxia

• Annually at 2065 there is a 81% reduction in hypoxic water volume (Orton et al -
report in preparation)

• However, such topics like filling borrow pits or shallowing the bay’s channels 
are not palatable to some stakeholders

• Also, the realism and environmental impacts require a great deal more study

Nature-Based Solutions Research
Reducing flooding and hypoxia

15



My Recommendations

1. High priority should be SLR adaptation
• This is underway with projects like “Raising Shorelines”, and the 

Department of City Planning’s efforts on changing zoning, allowing 
for elevation of buildings

2. The strong focus on protecting against “the next Sandy” may 
be misguided – it could be important, but should not come at 
the expense of point #1

3. With respect to the cross-inlet surge barrier, the City and Corps 
should consider giving more time for:

(a) research on nature-based solutions – can mitigate both 
floods and hypoxia

(b) more research and modeling of on sediment transport

(c) more outside analysis of the barrier solution

16
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April	23,	2018	

 
Thank	you	for	the	opportunity	to	submit	this	comment	letter	on	Intro.	No.	750,	a	local	law	to	amend	the	administrative	code	of	the	
city	of	New	York,	in	relation	to	creation	of	a	Jamaica	Bay	task	force	which	would	oversee	the	clean	-	up	of	Jamaica	Bay,	the	process	
by	which	combined	sewer	overflows	are	managed,	and	the	effects	of	climate	change	on	the	Bay.	
	
Stormwater	Infrastructure	Matters	Coalition	(SWIM)	is	a	diverse	group	of	more	than	70	community-based,	citywide,	regional	and	
national	organizations,	water	recreation	user	groups,	institutions	of	higher	education,	scientists,	citizens	and	businesses	who	
advocate	for	the	health	of	New	York	City’s	vital	waterways.		SWIM	is	dedicated	to	ensuring	swimmable	and	fishable	waters	around	
New	York	City	through	natural,	sustainable	stormwater	management	practices	–	or	green	infrastructure	–		in	our	neighborhoods.	
This	approach	is	environmentally	and	fiscally	responsible	because	it	utilizes	stormwater,	currently	viewed	as	waste,	as	a	
resource.		Since	our	founding	in	2007,	SWIM	has	advocated	for	green	infrastructure	as	a	way	to	abate	combined	sewer	overflows	
and	to	manage	stormwater	and	ensured	robust	and	meaningful	public	engagement	and	participation	in	the	planning	processes,	and	
empowered	local	communities	in	becoming	clean	water	stewards.			
	
SWIM	supports	Intro.	No.	750	to	create	a	Jamaica	Bay	Task	Force	charged	with	evaluating	both	water	quality	and	ecological	integrity	
and	making	recommendations	on	not	only	combined	sewer	overflows	but	also	the	effects	of	climate	change	on	the	Bay.		We	believe	
accounting	for	sea	level	rise	and	climate	change	in	water	quality	planning	is	not	only	important	but	necessary	for	success	of	any	plan.		
	
While	we	are	supportive	of	Intro.	No.	750,	SWIM	shares	the	following	concerns	with	the	members	of	the	City	Council	Environmental	
Protection	Committee.		
	
Timing	of	the	JBTF	and	the	Jamaica	Bay	Long	Term	Control	Plan	
	
NYC	Department	of	Environmental	Protection	(DEP)	will	be	submitting	the	Jamaica	Bay	Long	Term	Control	Plan	on	June	30,	
2018.		The	comments	on	the	alternatives	proposed	at	the	April	18th	meeting	are	due	on	May	14th,	2018.		We	are	unsure	how	the	
newly	constituted	JBTF	will	have	an	adequate	opportunity	to	make	recommendations	on	the	Jamaica	Bay	LTCP	before	the	public	
comment	deadline.			
	
As	you	know	the	Jamaica	Bay	LTCP	submission	date	has	been	delayed	by	one	year	already.		While	we	want	to	ensure	a	good	plan	is	
submitted,	we	do	not	want	further	delay.		We	would	like	to	know	how	you	envision	the	JBTF	to	provide	recommendations	for	the	
LTCP.		
	
Coordination	with	the	City’s	MS4	Stormwater	Management	Plan	
	
DEP	has	just	recently	released	the	Stormwater	Management	Plan	(SWMP)	for	the	Municipal	Separate	Storm	Sewer	System	(MS4)	
area.		The	comments	on	the	draft	plan	is	due	on	May	15th,	2018.		A	large	portion	of	the	Jamaica	Bay	watershed	falls	within	the	MS4	
area	and	managing	stormwater	will	be	critical	in	improving	the	water	quality	and	the	ecological	integrity	of	the	bay.		We	are	not	



	

certain	how	the	timing	of	the	establishment	of	the	JBTF	will	allow	it	to	weigh	in	on	the	SWMP,	but	believe	it	is	important	for	the	JBTF	
to	consider	stormwater	in	the	MS4	areas	in	conjunction	with	CSO.			
	
A	holistic	approach	to	restoring	the	Bay	
	
We	have	expressed	our	concerns	to	the	DEP	regarding	how	water	quality	improvement	planning	often	proceeds	in	silos:	CSO	under	
LTCPs	and	stormwater	under	MS4	with	little	coordination	between	them.		Furthermore,	wetland	restoration	is	not	seen	by	the	State	
Department	of	Environmental	Conservation,	the	oversight	agency,	as	water	quality	improvement	and	is	put	under	natural	resources	
management.	As	such	the	NYS	DEC	does	not	consider	wetland	restoration	as	an	acceptable	green	infrastructure	practice.			
	
From	the	perspective	of	the	organisms	that	make	the	bay	their	home,	the	source	of	pollution	is	irrelevant:	they	need	clean	water	
and	high	quality	habitat.		Just	as	we	cannot	treat	a	sick	person	with	addressing	one	symptom	out	of	many,	restoring	the	bay	should	
be	framed	in	a	system-wide	approach.		Whatever	we	plan	for	improving	Jamaica	Bay	should	be	holistic	and	integrated	across	various	
planning	silos	that	currently	lead	us	to	operate	in	parallel.			
	
If	the	Jamaica	Bay	Task	Force	can	be	the	means	by	which	we	can	move	toward	this	holistic	planning	process,	we	believe	it	would	be	
a	highly	worthy	endeavor	and	it	should	be	clearly	stated	in	the	mission	of	the	task	force.					
	
Partnership	with	the	existing	Jamaica	Bay	Task	Force	
	
Finally,	we	would	like	to	ensure	that	the	work	of	the	existing	Jamaica	Bay	Task	Force,	which	was	reconvened	after	a	hiatus	in	2000	
and	has	been	meeting	regularly	since,	is	respected	and	integrated	into	the	City	Council’s	JBTF.		We	recommend	at	a	minimum	two	
members	of	the	Jamaica	Bay	Task	Force	to	serve	on	the	City	Council’s	JBTF.		The	existing	Jamaica	Bay	Task	Force	includes	members	
with	deeply	intimate	and	historical	knowledge	of	the	bay.		These	are	people	who	interact	with	the	bay	on	a	daily	basis	and	have	seen	
the	changes	over	decades.	They	may	not	be	“scientific	experts”	but	their	knowledge	of	the	bay	is	unmatched.			
	
Thank	you	again	for	the	opportunity	to	share	our	thoughts.		
	
Sincerely,		
	

	
Julie	A.	Welch	|Program	Manager	|	SWIM	Coalition	
On	behalf	of	the	SWIM	Coalition	Steering	Committee:	

Mike	Dulong,	Riverkeeper	

Larry	Levine,	Natural	Resources	Defense	Council 	

Michelle	Luebke,	Bronx	River	Alliance 	

Paul	Mankiewicz,	The	Gaia	Institute 	

Jaime	Stein,	Pratt	Institute 	

Korin	Tangtrakul,	New	York	City	Soil	&	Water	Conservation	District	

Shino	Tanikawa,	New	York	City	Soil	&	Water	Conservation	District		

	










