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Presenter
Presentation Notes
Introductory RemarksWord of appreciation for the organizers of this morning’s conference3.   Segue: Before I begin, I’d like to say a quick word about the importance of this morning’s talk.
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Climate-Related Risks: A Call to Action 

Presenter
Presentation Notes
(Refer to slide: “Here is a picture of the City of Houston taken just last week on April 18th.” )Heavy rainfall began on Sunday, April 17th and by the next morning, large parts of Houston were submerged under 2 feet of rainfall. At it’s worst, the rain was falling at a rate of about four inches an hour. The flooding paralyzed traffic and transit, it caused closure of schools, and forced the state to cut off power to more than 120,000 customers. Most tragically, it took the lives of 7 Houston residents.Events, such as the flooding in Houston or Hurricane Sandy in 2012, have underscored the urgency with which city governments must respond and adapt to climate-related risks. Cities have an advantage over federal and state governments in that they can tailor solutions to the unique characteristics of the local communities they serve, thus maximizing the efficiency AND efficacy of those policies. Indeed, cities are already taking action – for example, a majority of American cities (53%) – 149 of the 282 cities – have committed to reducing greenhouse gas emissions as the result of a mayoral pledge and/or formal city council action.This morning’s event is an important acknowledgement of the critical role cities must play in the global effort to fight climate change.
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DEP Overview 
Water Supply 
Deliver one billion gallons of water, protect 
a 2,000 square mile watershed, and 
maintain 7,000 miles of water mains 

Wastewater Treatment 
Treat 1.3 billion gallons of wastewater 
each day, and operate 14 plants, 96 
pumping stations, and 7,500 miles of 
sewers 

Stormwater Management 
Will invest $834 million in green 
infrastructure throughout the City over 
the next ten years to reduce combined 
sewer overflows 

Presenter
Presentation Notes
Overview of Water and Wastewater systemWater supply: NYC water travels through an extensive network of aqueducts and tunnels, some dating back more than 150 years, flowing largely by gravity from sources that extend more than 125 mi from the city and across a more than approximately 2,000 square mi watershed. Almost 1 billion gallons per day of water is supplied.Stormwater treatment: wastewater and rain water collected in the five boroughs of New York City is then conveyed through more than 7,500 mi of sanitary, storm, and combined storm and sanitary sewers before being treated and disinfected and then discharged to New York City’s tidal waterways including the Hudson and East Rivers. Wastewater treatment: Wastewater systems deliver and treat on average almost 1.3 billion gallons per day to fourteen wastewater treatment plants. The harbor and surrounding tributaries are cleaner than they’ve been in over 100 years. DEP has 6,000 employees.And while NYC has one of the most sophisticated water and wastewater systems in the world, climate change presents some challenges. 
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Climate Change in New York City 

By 2050s 

Air Temperature + 4.1 to 5.7°F 

Precipitation + 4 to 11% 

Sea Level Rise + 11 to 21 in 

New York City Panel on Climate Change 2015 Report, 
Building the Knowledge Base for Climate Resiliency 
(2015) 

Presenter
Presentation Notes
The New York City Panel on Climate Change is an independent body that uses the best science and technology available to advise the city on climate risks and resiliency. Last year, the panel produced a report that outlined what New York City can expect to face in the coming decadesAccording to the report, by the year 2050, New York City will experience increased average temperatures from 4.1 to 5.7 degrees Fahrenheit, or 2.3 to 3.2 degrees Celsius.And the average number of days per year above 90 degrees Fahrenheit (32° C) is expected to at least double.New York City will experience a 4 to 11 percent increase in precipitation Sea levels around New York City are predicted to rise 11 to 21 inches(or 28 to 53 cm)And finally, New York City is expected to see an increase in the number of coastal flood events and an increase in the frequency and intensity of hurricanes across the North Atlantic BasinThese predictions present challenges to our water supply and wastewater and stormwater systems. 
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Climate Risks to Water Supply 

Presenter
Presentation Notes
One of the greatest climate-related risks to the city’s water supply is turbidity, which is caused by naturally occurring clay particles suspended in water. Runoff from heavy rain can increase turbidity due to the underlying geology of nearby landDEP manages turbidity byAdd coagulants to bond with clay particles which allow the particles to settle on the bottom of the reservoir (alum)Draws water from different depths in the reservoirs, or favors particular reservoirs depending on the water qualityAs climate models predict heavier precipitation in our region, DEP is taking additional measures to continually improve the resiliency of the systemFor example, DEP is connecting Catskill Aqueduct to Delaware Aqueduct to switch systems when one becomes more turbid (Shaft 4 – expected completion late 2016).DEP has invested in the state of the art Operations Support Tool (OST) that integrates our water quantity and quality models with state-of-the-art forecasting from the National Weather Service to best operate the water supply system to mitigate the impacts of climate change
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Drought Conditions 

Cannonsville Reservoir, November 2001 

Presenter
Presentation Notes
While we expect climate change to result in more frequent rain and turbidity, it is also possible that we will experience prolonged periods of drought. We continue to invest in water conservation, particularly as we are planning to take the Delaware Aqueduct out of service in the early 2020s to repair a leaking section. This aqueduct provides 50% of the City’s water supply, and conservation at both the individual and municipal level will be key to ensuring an adequate supply during the shutdown. In addition to thinking about how climate change will impact our water supply, we must also plan for impacts to our wastewater and stormwater systems
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Climate Risks to Wastewater Operations 

Presenter
Presentation Notes
In 2012, Hurricane Sandy demonstrated that even a system as robust as NYC’s is vulnerable to Climate ChangeWhile Sandy was not a significant rain event, the storm surge and consequent flooding damaged assets in low-lying areas, knocking out power and critical equipment at wastewater facilities along the waterfront.In the end, Sandy caused $19 billion dollars in damage to NYCNYC Panel on Climate Change predicts a Sandy-like event in the year 2050 would cause $90 billion dollars in damage due to a rise in sea levels over the next few decades.DEP has developed plans to protect NYC from future events including $315 million to harden wastewater treatment plants and pumping stations. Segue: While these investments are critical to the continued success and resiliency of our system, the complexity of the challenges to our infrastructure requires out-of-the-box thinking and a diverse toolkit of strategies. 



8 

Climate Risks to Stormwater Management 

St. Kjeld, September 2015 
 
 
Photo credit: EVM Landskab 

Presenter
Presentation Notes
Our programs and investments in green infrastructure are a good example of how New York City is increasing climate resiliency through green solutions.Green infrastructure uses plants, permeable areas, and other source controls, in a decentralized and integrated network to capture stormwater runoff before it has a chance to enter the sewer system.In 2015, DEP allocated $804.5 million dollars in the Ten-Year Capital Budget to build green infrastructure, such as bioswales and stormwater greenstreets. DEP has constructed more than 1,000 green infrastructure assets citywide, with over 1,500 in construction.Green infrastructure will play a significant role in DEP’s ongoing efforts to mitigate flooding and combined sewer overflows, thereby continuing to improve the quality of New York City’s waterways.New York City is not the only city in the world incorporating innovative green technologies to combat climate change. Copenhagen’s coastal proximity has made it susceptible to cloudbursts, which are a sudden and heavy rainfall. In 2011, a significant cloudburst submerged parts of Copenhagen in as much as 20 inches of rain and cost the city over $1 billion dollars in damages.Copenhagen has since become a leader in implementing green solutions, like to ones shown here in Saint Kjeld, to absorb and convey stormwater from cloudbursts. We are using the lessons we have learned from our colleagues in Copenhagen to inform how we think about innovative stormwater management in particularly concerning places within the City, such as Southeast Queens. 
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Southeast Queens 

Presenter
Presentation Notes
In some portions of New York City that lack fully built out sewers, increased rainfall will present greater challenges to stormwater management. DEP’s work in Southeast Queens illustrates a multiagency and integrated approach to managing stormwater. In addition to $1.5 billion sewer build out program, DEP is working with other city agencies, such as DPR, DOE, and NYCHA, to identify opportunities for green infrastructure implementation. DEP has already targeted 200 potential sites for bioswales along streets and sidewalks in Southeast Queens. 
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