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Oversight: DOT’s and MTA’s Resiliency Efforts and Preparations for Coastal Storms
INTRODUCTION 
	On Tuesday, September 14, 2021, the Committee on Transportation, Chaired by Council Member Ydanis Rodriguez, the Committee on Resiliency and Waterfronts, Chaired by Council Member Justin Brannan, and the Committee on Environmental Protection, Chaired by Council Member James Gennaro, will conduct a joint oversight hearing titled, DOT’s and MTA’s Resiliency Efforts and Preparations for Coastal Storms. Those invited to testify include representatives from the Department of Transportation (DOT), the Metropolitan Transportation Authority (MTA), the Department of Environmental Protection (DEP), the Mayor’s Office of Climate Resiliency, New York City Emergency Management, the Mayor's Office of Climate and Sustainability, various transportation, resiliency and environmental advocates, and other interested parties.
BACKGROUND
In October 2012, Superstorm Sandy hit the City and caused extensive damage to the City’s roadways and transit system, inundating stations, train yards and subway and vehicular tunnels with millions of gallons of salt water. Now, almost ten years later, the transit system and road networks are still not prepared for another Sandy-type storm and remedial work that had been planned has not been completed. For example, work at the Coney Island Yard to install long-term flood protection measures such as new drainage structures and storm surge protections, and to elevate power and signal cables is only about 50 percent complete.[footnoteRef:1] Severe weather over the past several months in 2021 has shown the importance of completing resiliency projects and improvements throughout the City’s transportation and transit networks in a timely manner. On July 8, 2021, Tropical Storm (TS) Elsa inundated the City with rainfall, causing severe flooding along roads, highways and in subway stations, and temporarily suspending service on several subway lines. TS Elsa was followed by Tropical Storm Henri on August 21, 2021, which was then followed by Tropical Storm Ida on September 1, 2021. Tropical Storm Ida set record rainfalls in Central Park and caused the National Weather Service to issue a Flash Flood Emergency for New York City.[footnoteRef:2] TS Ida flooded subway stations causing major train delays and cancellations. TS Ida also caused some roadways to be flooded with so much water that the streets were unpassable to vehicular traffic. In some areas, vehicles were left abandoned or stranded. This hearing seeks to examine the MTA’s and DOT’s current resiliency efforts, and receive information on projects that have been completed since Superstorm Sandy and projects they have planned to fortify and protect the transit system and overall transportation infrastructure against heavy rainfall and coastal storm events. [1:  Jose Martinez, “MTA Touts Tunnel Fixes But Sandy Subway and Rail Repairs Still Have Long Way to Go,” The City, April 6, 2021, available at https://www.thecity.nyc/2021/4/6/22370970/mta-touts-tunnel-fixes-but-sandy-subway-and-rail-repairs-still-have-long-way-to-go 
]  [2:  “NYC National Weather Service issues first Flash Flood Emergency; wettest hour ever in Central Park,” Eyewitness News, WABC-TV, September 2, 2021, available at https://abc7ny.com/flash-flood-emergency-new-jersey-flooding-york-city-hurricane-ida/10993344/. ] 

Flooding
A report by the National Oceanic and Atmospheric Administration (NOAA) forecasts that by 2100, "high tide flooding will occur 'every other day' (182 days/year) or more often under the Intermediate Low Scenario within the Northeast and Southeast Atlantic … ."[footnoteRef:3] The report also projects that the low and high end estimates of high tide flood frequency along the coast of the Northeast Atlantic “will reach on average about 235 and 365 days/year (with 95 and 100% from tides)” respectively.[footnoteRef:4] New York City’s waterfront communities face significant threats from extreme weather events and high tides, and projections show that these communities will experience greater and more frequent damage because of climate-related weather events and sea level rise. Neighborhoods such as Broad Channel, Howard Beach, Hamilton Beach,[footnoteRef:5] Rosedale, Far Rockaway, Coney Island, Stapleton, Arrochar, and Midland Beach,[footnoteRef:6] where eight New Yorkers drowned in Sandy’s floodwaters,[footnoteRef:7] already regularly experience tidal inundation, a trend that will only be exacerbated by continued sea level rise. [3:  National Oceanic and Atmospheric Administration (NOAA), Patterns and Projections of High Tide Flooding Along the U.S. Coastline Using a Common Impact Threshold," (February 2018) at ix, https://tidesandcurrents.noaa.gov/publications/techrpt86_PaP_of_HTFlooding.pdf ]  [4:  Id. at 25]  [5: Nathan Kensinger. In Queens, chronic flooding and sea-level rise go hand in hand. October 12, 2017. Curbed NY. https://ny.curbed.com/2017/10/12/16462790/queens-climate-change-jamaica-bay-flooding-photos ]  [6:  Amy Plitt. These NYC Neighborhoods Experience Chronic Street Flooding. December 3, 2018. Curbed NY. https://ny.curbed.com/2018/12/3/18015910/new-york-weather-street-flooding-rainfall ]  [7:  Id.] 

Urban areas are also highly susceptible to pluvial flooding, which is flooding caused by rainfall.[footnoteRef:8]  Concrete surfaces that exist throughout the City exacerbate this problem and sea barriers and coastal defenses put in place to protect against coastal storm surge will not solve flooding caused by heavy rainfall events.[footnoteRef:9]  Timon McPhearson, a member of the New York City Panel on Climate Change (NPCC) and a researcher of urban climate resiliency at the New School stated that “[t]he way we’ve developed New York City has caused the flood problem.”[footnoteRef:10]  Additionally, more people die from floodwaters than from any other effect of a hurricane, and flood damage tends to harm or kill those most vulnerable.[footnoteRef:11] [8:  Ivan Maddox, “Three common types of flood explained,” Intermap, October 13, 2014, available at: https://www.intermap.com/risks-of-hazard-blog/three-common-types-of-flood-explained. ]  [9:  Casey Crownhart, MIT Technology Review, “How Ida dodged NYC’s flood defenses,” Sept. 3, 2021, available at: https://www.technologyreview.com/2021/09/03/1034315/ida-dodged-nyc-flood-defenses-climate-change-storm/.]  [10:  Casey Crownhart, MIT Technology Review, “How Ida dodged NYC’s flood defenses,” Sept. 3, 2021, available at: https://www.technologyreview.com/2021/09/03/1034315/ida-dodged-nyc-flood-defenses-climate-change-storm/. ]  [11:  Casey Crownhart, MIT Technology Review, “How Ida dodged NYC’s flood defenses,” Sept. 3, 2021, available at: https://www.technologyreview.com/2021/09/03/1034315/ida-dodged-nyc-flood-defenses-climate-change-storm/. ] 

Disproportionate Impacts of Flooding on Low-Income and Minority Communities
Urban flooding and its disproportionate impact on minority and low-income communities are a major concern as flooding from climate change worsens. The most vulnerable residents, those who live in flood-prone areas with little green space to absorb the floodwaters, are often poor and members of minority groups.[footnoteRef:12]  According to a recent study led by researchers at the University of Arizona, people who are Black, Hispanic or of low-income are more likely to live in areas at high risk from flooding from natural disasters.[footnoteRef:13]  According to Sam Brody, a flood expert at Texas A&M University, “[u]rban flooding is a growing source of significant economic loss, social disruption and housing inequality.”[footnoteRef:14]  Storms indiscriminately affect all residents – rich and poor.  However, “the capacity to respond to and recover from flooding is much lower in socially vulnerable populations that even in the best of times are struggling to function.”[footnoteRef:15] [12:  Thomas Frank, E&E News, “Flooding Disproportionately Harms Black Neighborhoods,” June 2, 2020, available at: https://www.scientificamerican.com/article/flooding-disproportionately-harms-black-neighborhoods/. ]  [13:  Kyle Mittan, University of Arizona News, “Black and Hispanic People More Likely to Live in High-Risk Flood Zones, Study Finds, October 5, 2020, available at: https://news.arizona.edu/story/black-and-hispanic-people-more-likely-live-high-risk-flood-zones-study-finds. ]  [14:  Thomas Frank, E&E News, “Flooding Disproportionately Harms Black Neighborhoods,” June 2, 2020, available at: https://www.scientificamerican.com/article/flooding-disproportionately-harms-black-neighborhoods/. ]  [15:  Thomas Frank, E&E News, “Flooding Disproportionately Harms Black Neighborhoods,” June 2, 2020, available at: https://www.scientificamerican.com/article/flooding-disproportionately-harms-black-neighborhoods/. ] 

Sea Level Rise
With 520 miles of coastline bordering the ocean, rivers, bays and inlets, New York City is particularly vulnerable to the impacts of sea-level rise, storm surge, and high-tide or sunny-day flooding.[footnoteRef:16] According to a Union of Concerned Scientists study published in 2018, New York State ranks third in the nation for most homes at risk of coastal inundation by the end of the century.[footnoteRef:17] The East and Gulf Coasts of the United States are undergoing some of the fastest rates of sea level rise, with coastal flooding rates in 2012 averaging once every three months, up from once every five years in the 1950’s.[footnoteRef:18] Nationally, more than 300,000 homes with a collective value of 117.5 billion dollars, and 14,000 commercial properties valued at 18.5 billion dollars are at risk of chronic flooding within the next 30 years.[footnoteRef:19] In the State of New York, 15,500 homes representing a population of approximately 42,000 people and valued at approximately 8.5 billion dollars, mostly clustered in Long Island (Hempstead, Babylon), and Queens, risk increased nuisance flooding by 2045.[footnoteRef:20] By 2100, 143,000 properties housing approximately 366,000 people, and valued at approximately 98 billion dollars, risk the same fate.[footnoteRef:21] The homes at risk by 2045 contributed about 170 million dollars in tax revenue by 2018 figures, and those at risk by 2100 represent 2 billion dollars of tax revenue.[footnoteRef:22] The 2,700 homes at risk in Queens by 2045 are largely concentrated in environmental justice communities.[footnoteRef:23] [16:  Sunny day flooding, also known as tidal flooding, is the temporary inundation of low lying areas due to exceptionally high tide events. ]  [17:  New Study Finds 143,000 New York Homes Worth $98 Billion will be at Risk from Tidal Flooding. https://www.ucsusa.org/press/2018/new-study-finds-143000-new-york-homes-at-risk-from-tidal-flooding  ]  [18:  Dahl, K.A. et al.. Effective inundation of continental United States communities with 21st century sea level rise. Elem Sci Anth, 5, p.37. 2017 DOI: http://doi.org/10.1525/elementa.234 ]  [19:    New Study Finds 143,000 New York Homes Worth $98 Billion will be at Risk from Tidal Flooding. https://www.ucsusa.org/press/2018/new-study-finds-143000-new-york-homes-at-risk-from-tidal-flooding]  [20:  Id.]  [21:  Id. ]  [22:  Id. ]  [23:  Id. ] 

2020 HURRICANE SEASON
	The Atlantic hurricane season officially lasts from June 1 to November 30 each year.  In May 2020, just weeks before the official June 1 start to the 2020 hurricane season, the NOAA Climate Prediction Center, a division of the National Weather Service, predicted a 60% chance of an above-normal hurricane season.  They predicted 13 to 19 named storms (winds of 35 mph or higher), with 6 to 10 becoming hurricanes (winds of 74 mph or higher) and 3 to 6 becoming major hurricanes (with winds of 111 mph or higher).[footnoteRef:24]  Two months after the season’s official start, Colorado State University released updated storm predictions and called for an “extremely active” 2020 hurricane season, with 24 named storms and 12 hurricanes.[footnoteRef:25] [24:  National Oceanic and Atmospheric Administration, Busy Atlantic hurricane season predicted for 2020, May 21, 2020, available at: https://www.noaa.gov/media-release/busy-atlantic-hurricane-season-predicted-for-2020. ]  [25:  Colorado State University Department of Atmospheric Science, Forecast of Atlantic Seasonal Hurricane Activity and Landfall Strike Probability for 2020, Aug. 5, 2020, available at: https://tropical.colostate.edu/Forecast/2020-08.pdf. ] 

2020 was one of the most active hurricane seasons recorded.[footnoteRef:26]  There were 30 named storms (most ever recorded), 13 hurricanes (second highest ever recorded), and 6 major hurricanes (tied for second highest ever recorded).[footnoteRef:27]  On September 18, 2020, three named storms, Tropical Storm Wilfred, Tropical Storm Beta and Subtropical Storm Alpha, formed within 24 hours, marking the second such occurrence on record.[footnoteRef:28] Additionally, 12 of those storms made landfall in the United States (U.S.), surpassing the record previously set in 1916.[footnoteRef:29]   [26:  Bob Henson, Why the 2020 Atlantic Hurricane Season Has Spun Out of Control, The Washington Post, September 24, 2020, available at: https://www.pressdemocrat.com/article/news/why-the-2020-atlantic-hurricane-season-has-spun-out-of-control/]  [27:  Jeff Masters, Yale Climate Connection, “A look back at the horrific 2020 Atlantic hurricane season,” Dec. 1, 2020, available at https://yaleclimateconnections.org/2020/12/a-look-back-at-the-horrific-2020-atlantic-hurricane-center/. ]  [28:  Joe Mario Pederson, Hurricane Season 2020: One Nonstop Record-Breaking Year, Orlando Sentinel, September 24, 2020, available at: http://www.orlandosentinel.com/weather/hurricane/os-ne-hurricane-season-2020-nonstop-record-breaking-year-20200924-7m6bf6fxqnbq5kxrmb26riu4ve-story.html]  [29:  Jeff Masters, Yale Climate Connection, “A look back at the horrific 2020 Atlantic hurricane season,” Dec. 1, 2020, available at https://yaleclimateconnections.org/2020/12/a-look-back-at-the-horrific-2020-atlantic-hurricane-center/. ] 

One of those storms, Isaias, which was a Category 1 hurricane when it made landfall in North Carolina on August 3, 2020, and then downgraded to a tropical storm as it proceeded up the east coast, caused approximately $5 billion in damages in the U.S.  Tropical Storm Isaias delivered heavy rain and strong winds upon reaching New York City, New Jersey and Connecticut.[footnoteRef:30] Strong winds were measured around New York City with gusts reaching up to 78 mph in Battery Park in Manhattan, 70 mph at John F. Kennedy Airport in Queens and 69 mph at LaGuardia Airport in Queens.[footnoteRef:31]  [30:  Mihir Zaveri and Ed Shanahan, "2.5 Million Lose Power and One Is Killed as Isaias Batters N.Y. Area," THE NEW YORK TIMES (August 4, 2020), available at: https://www.nytimes.com/2020/08/04/nyregion/isaias-ny.html]  [31:  Brandon Miller, “Powerful Winds Have Arrived in New York City,” CNN (August 4, 2020), available at: https://www.cnn.com/us/live-news/isaias-storm-08-04-2020/index.html] 

Tropical Storm Isaias destroyed some outdoor dining areas throughout the City, suspended railroad services and downed many trees and power lines.[footnoteRef:32] The severe weather left nearly 267,000 New York City and Westchester County Con Edison customers without power, which surpassed the 204,000 outages caused by Hurricane Irene in 2011.[footnoteRef:33] The borough of Queens had the most power outages with nearly 50,000 residents without power, and Staten Island residents were hit the hardest per capita with 36,000 without power after Tropical Storm Isaias.[footnoteRef:34] Further, approximately 22,700 customers did not have power in the Bronx, 10,057 in Brooklyn and 67 in Manhattan after the storm.[footnoteRef:35] In fact, Tropical Storm Isaias caused the second biggest power outage for customers in Con Edison’s history behind Superstorm Sandy in 2012, which caused approximately 1.1 million[footnoteRef:36] outages.[footnoteRef:37] Con Edison stated that the storm brought down more than 7,000 wires throughout the City.[footnoteRef:38] The storm also caused a vacant three-story building in Brooklyn to partially collapse.[footnoteRef:39]  [32:  Troy Closson, “After Isaias, When Will Power Be Back?” The New York Times, (August 6, 2020), available at: https://www.nytimes.com/2020/08/06/nyregion/power-outage-ny-nj-ct.html]  [33:  Id.]  [34:  Clifford Michel, "Isaias Delivers Power Outages and Powerful Reminder of NYC’s Vulnerability, Years After Superstorm Sandy," THE CITY (August 4, 2020), available at: https://www.thecity.nyc/2020/8/4/21355163/isaias-power-outages-blackout-trees-superstorm-sandy]  [35:  Spectrum New Staff, “Isaias Power Outages Second-Largest in Con Ed’s History, Behind Only Sandy,” Spectrum New NY1, (August 5, 2020), available at: https://www.ny1.com/nyc/all-boroughs/news/2020/08/05/power-outages-in-nyc-today-tropical-storm-isaias-damage]  [36:  “Tropical Storm Isaias Causes Con Edison’s Second Largest Storm-Related Outage In History,” CBS News, (August 4, 2020), available at: https://newyork.cbslocal.com/2020/08/04/con-edison-outage-tropical-storm-isaias/]  [37:  Spectrum New Staff, “Isaias Power Outages Second-Largest in Con Ed’s History, Behind Only Sandy,” Spectrum New NY1, (August 5, 2020), available at: https://www.ny1.com/nyc/all-boroughs/news/2020/08/05/power-outages-in-nyc-today-tropical-storm-isaias-damage.]  [38:  “Tropical Storm Isaias: Officials Say More Than 7,000 Power Lines Came Down In NYC,” CBS News (August 5, 2020), available at: https://newyork.cbslocal.com/2020/08/05/tropical-storm-isaias-new-york-city-power-outages-bayside-queens/#:~:text=linkedin-,Tropical%20Storm%20Isaias%3A%20Officials%20Say%20More%20Than%207%2C000,Lines%20Came%20Down%20In%20NYC&text=NEW%20YORK%20(CBSNewYork)%20%E2%80%94%20The,damage%20across%20the%20five%20boroughs.]  [39:  “1 Dead When Tree Falls On Car as Tropical Storm Isaias Hits New York City,” CBS News (August 4, 2020), available at: https://newyork.cbslocal.com/2020/08/04/new-york-city-tropical-storm-isaias/] 

2021 Hurricane Season
The 2021 hurricane season has also been predicted to be a higher-than-normal season.  In May, NOAA predicted 13 to 20 named storms with six to ten of those storms becoming hurricanes.  In August, NOAA revised that prediction to 15 to 21 named storms with 7 to 10 becoming hurricanes.[footnoteRef:40]   [40:  Doyle Rice, USA Today, “As hurricane season enters its peak, NOAA’s updated forecast calls for even more storms: 21 named systems,” Aug. 4, 2021, available at: https://www.usatoday.com/story/news/nation/2021/08/04/updated-hurricane-forecast-noaa-predicts-above-average-season/5482054001/. ] 

New Yorkers have felt the effects of the 2021 hurricane season already.  A day before Tropical Storm Elsa hit the City, flash floods caused heavy rains that flooded subway stations and roadways.  More than a dozen motorists had to be rescued after their cars were flooded on a portion of the Major Deegan Expressway in the Bronx.[footnoteRef:41]  [41:  Nicholas Reimann, Forbes, “Tropical Storm Elsa Floods New York City Subways and Storm Races Through Northeast,” July 9, 2021, available at https://www.forbes.com/sites/nicholasreimann/2021/07/09/tropical-storm-elsa-floods-new-york-city-subways-as-storm-races-through-northeast/?sh=24dac2d3589b. ] 

On August 21, 2021, Tropical Storm Henri brought heavy rains and high winds to the City.  In the span on one hour, 1.94 inches of rain fell in Central Park, the highest recorded level until Tropical Storm Ida hit the City two weeks later.[footnoteRef:42]  A total of 7.04 inches of rain fell from Saturday to Sunday, the biggest two-day rainfall since Hurricane Irene in 2011.[footnoteRef:43]  The storm caused hundreds of flights to be cancelled at the City’s airports, service suspensions on Metro-North, LIRR and NJ Transit, suspension of Amtrak service between New York and Boston,[footnoteRef:44] and widespread road flooding throughout the City.[footnoteRef:45]  It also caused the “We Love NYC: The Homecoming Concert” on August 21 to be cancelled.[footnoteRef:46]  On August 22, then-Governor Andrew Cuomo declared a State of Emergency.[footnoteRef:47] [42:  David Klepper, Michael Kunzelman and David Porter, AP News, “Slow-moving storm Henri drenches Northeast US,” Aug. 23, 2021, available at: https://apnews.com/article/tropical-storm-henri-hurricanes-35b9448730d64a02ca81da6cbbd6dc18. ]  [43:  Andy Newman and Ellen Barry, NY Times, “Tropical Storm Henri Brings Power Outages and Record Rain to Northeast,” Aug. 22, 2021 and updated Sept. 2, 2021, available at: https://www.nytimes.com/2021/08/22/nyregion/tropical-storm-henri.html. ]  [44:  David Klepper, Michael Kunzelman and David Porter, AP News, “Slow-moving storm Henri drenches Northeast US,” Aug. 23, 2021, available at: https://apnews.com/article/tropical-storm-henri-hurricanes-35b9448730d64a02ca81da6cbbd6dc18.]  [45:  Andy Newman and Ellen Barry, NY Times, “Tropical Storm Henri Brings Power Outages and Record Rain to Northeast,” Aug. 22, 2021 and updated Sept. 2, 2021, available at: https://www.nytimes.com/2021/08/22/nyregion/tropical-storm-henri.html. ]  [46:  Ben Sisario, NY Times, “A Starry Central Park Comeback Concert is Silenced by Lightening,” Aug. 21, 2021, available at: https://www.nytimes.com/2021/08/21/arts/music/we-love-nyc-homecoming-concert.html. ]  [47:  NY Times, “Tropical Storm Henri Weakens as it Moves Inland, Aug. 22, 2021, available at: https://www.nytimes.com/live/2021/08/22/us/hurricane-henri-updates#cuomo-declares-state-of-emergency-in-new-york-ahead-of-his-last-day-in-office. ] 

Two weeks later, Tropical Storm Ida hit the City.  A record-breaking 3.15 inches of rain fell in Central Park in one hour.[footnoteRef:48]  A Flash Flood Emergency was issued for the City, only the second time such an emergency has ever been issued.  Around 11 p.m. on September 1, Mayor Bill de Blasio declared a state of emergency for the City and every subway line was suspended.[footnoteRef:49]  Subway stations were flooded, and by 12:30 a.m., at least six trains that were stuck between stations had been evacuated.[footnoteRef:50]  Governor Kathy Hochul said: “Right now we are in a very dire situation.”  Acting MTA Chair Janno Lieber said it was a “historic and challenging” situation and urged people not to travel.[footnoteRef:51]  Roadways were also flooded, with some looking more like rivers than roads.  For example, cars were observed stuck or floating in flood waters on Queens Boulevard in Maspeth, on the FDR Drive and on the Brooklyn Queens Expressway.   [48:  Jen Carlson, Jake Offernhartz, Elizabeth Kim and Jen Chung, Gothamist, “Videos: Mayor de Blasio and Gov. Hochul Call a State of Emergency As Tropical Storm Ida Brings Historic Rain to NY,” Sept. 2, 2021, available at: https://gothamist.com/news/videos-mayor-de-blasio-calls-state-emergency-tropical-storm-ida-brings-historic-rain-nyc?mc_cid=36f003b6fd&mc_eid=8dd499739f.  ]  [49:  Jen Carlson, Jake Offernhartz, Elizabeth Kim and Jen Chung, Gothamist, “Videos: Mayor de Blasio and Gov. Hochul Call a State of Emergency As Tropical Storm Ida Brings Historic Rain to NY,” Sept. 2, 2021, available at: https://gothamist.com/news/videos-mayor-de-blasio-calls-state-emergency-tropical-storm-ida-brings-historic-rain-nyc?mc_cid=36f003b6fd&mc_eid=8dd499739f. ]  [50:  Jen Carlson, Jake Offernhartz, Elizabeth Kim and Jen Chung, Gothamist, “Videos: Mayor de Blasio and Gov. Hochul Call a State of Emergency As Tropical Storm Ida Brings Historic Rain to NY,” Sept. 2, 2021, available at: https://gothamist.com/news/videos-mayor-de-blasio-calls-state-emergency-tropical-storm-ida-brings-historic-rain-nyc?mc_cid=36f003b6fd&mc_eid=8dd499739f. ]  [51:  Jen Carlson, Jake Offernhartz, Elizabeth Kim and Jen Chung, Gothamist, “Videos: Mayor de Blasio and Gov. Hochul Call a State of Emergency As Tropical Storm Ida Brings Historic Rain to NY,” Sept. 2, 2021, available at: https://gothamist.com/news/videos-mayor-de-blasio-calls-state-emergency-tropical-storm-ida-brings-historic-rain-nyc?mc_cid=36f003b6fd&mc_eid=8dd499739f. ] 

Even more devastating, at least 15 people are known to have died in New York, 13 of them in the City, including a two year old.[footnoteRef:52]  Most of these victims were trapped in basement apartments.  After the storm, Mayor de Blasio stated that travel bans and evacuations of basement apartments, neither of which were employed prior to Tropical Storm Ida, might need to be used in the future.[footnoteRef:53]   [52:  NY Times, “What we know about the people who died in the flooding,” Sept. 2, 2021, available at: https://www.nytimes.com/2021/09/02/nyregion/ida-new-york-city-deaths.html?mc_cid=36f003b6fd&mc_eid=8dd499739f. ]  [53:  Jesse McKinley, Dana Rubinstein and Jeffrey C. Mays, NY Times, “The Storm Warnings were Dire. Why Couldn’t New York be Protected?” Sept. 4, 2021, available at: https://www.nytimes.com/2021/09/03/nyregion/nyc-ida.html?utm_source=Sailthru&utm_medium=email&utm_campaign=Newsletter%20Weekly%20Roundup:%20Smart%20Cities%20Dive:%20Daily%20Dive%2009-04-2021&utm_term=Smart%20Cities%20Dive%20Weekender. ] 

Future Storms and Flooding Events
	Global warming is expected to cause sea level rise and storms to intensify in New York City.[footnoteRef:54] A study by climate experts estimates that over the next 300 years, there will be higher seas, larger storm surges and more frequent, intense hurricanes.[footnoteRef:55] In today’s warmer climate, 7.5 foot floods are projected to happen every 25 years as opposed to 7.5 foot floods occurring only a few times per millennium in the past.[footnoteRef:56] Predictions state that by 2030, these floods will occur every five years.[footnoteRef:57] [54:  Robinson Meyer, Climate Change Will Bring Major Flooding to New York Every 5 Years, The Atlantic, October 24, 2017, available at: https://www.theatlantic.com/science/archive/2017/10/climate-change-nyc-floods/543708/]  [55:  Id.]  [56:  Id.]  [57:  Id.] 

	Flooding from rainstorms is not a new phenomenon.  However, the frequency and intensity of such events is new.[footnoteRef:58]  Additionally, such flooding tends to be localized – low-lying areas that typically experience coastal flooding may not flood during a heavy precipitation event that is concentrated in another area of the City.  For example, when Tropical Storm Elsa hit the City on July 8, 2021, it caused more than five inches of rain to fall in a few hours, overwhelming storm sewers and drainage systems and causing significant flooding in areas of upper Manhattan and the West Bronx.[footnoteRef:59]  However, areas around the Gowanus Canal in Brooklyn and Hamilton Beach in Queens, areas that generally experience significant flooding from coastal events, did not flood.[footnoteRef:60] [58:  Ari Ephraim Feldman, NY1, “Flooding shows risks to city posed by increasing storm deluges,” July 9, 2021, available at: https://www.ny1.com/nyc/all-boroughs/news/2021/07/09/flooding-shows-risks-to-city-posed-by-increasing-storm-deluges. ]  [59:  Ari Ephraim Feldman, NY1, “Flooding shows risks to city posed by increasing storm deluges,” July 9, 2021, available at: https://www.ny1.com/nyc/all-boroughs/news/2021/07/09/flooding-shows-risks-to-city-posed-by-increasing-storm-deluges. ]  [60:  Ari Ephraim Feldman, NY1, “Flooding shows risks to city posed by increasing storm deluges,” July 9, 2021, available at: https://www.ny1.com/nyc/all-boroughs/news/2021/07/09/flooding-shows-risks-to-city-posed-by-increasing-storm-deluges. ] 

On August 9, 2021, the Intergovernmental Panel on Climate Change (IPCC) issued Working Group I’s part of the Sixth Assessment Report,[footnoteRef:61] which included the most current understanding of the climate system and climate change.  Co-authored by 234 scientists from around the world, the IPCC Report found that the world is now 2 degrees Fahrenheit warmer than in 1850-1900 and is warming at an unprecedented rate.  Further, human influences on the climate are “making extreme weather and climate events – like heat waves, heavy rain, and droughts – more frequent and severe, putting more people, property, and natural resources in harm’s way.”[footnoteRef:62]  The IPCC Report concluded that until global net zero emissions of greenhouse gases is reached, it shall be impossible to limit warming to any temperature threshold.[footnoteRef:63]  However, the authors did assert that switching to renewables, using electric vehicles, better insulating homes and businesses, and using and supporting sustainable, climate-smart practices are steps that can and should be taken now.[footnoteRef:64] [61:  IPCC, 2021: Climate Change 2021: The Physical Science Basis. Contribution of Working Group I to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change [Masson-Delmotte, V., P. Zhai, A. Pirani, S. L. Connors, C. Péan, S. Berger, N. Caud, Y. Chen, L. Goldfarb, M. I. Gomis, M. Huang, K. Leitzell, E. Lonnoy, J. B. R. Matthews, T. K. Maycock, T. Waterfield, O. Yelekçi, R. Yu and B. Zhou (eds.)]. Cambridge University Press. In Press.]  [62:  NOAA, Climate.gov, “Release of the IPCC 6th Assessment Report Working Group I,” Aug. 9, 2021, available at: https://www.climate.gov/news-features/understanding-climate/release-ipcc-6th-assessment-report-working-group-1. ]  [63:  NOAA, Climate.gov, “Release of the IPCC 6th Assessment Report Working Group I,” Aug. 9, 2021, available at: https://www.climate.gov/news-features/understanding-climate/release-ipcc-6th-assessment-report-working-group-1. ]  [64:  NOAA, Climate.gov, “Release of the IPCC 6th Assessment Report Working Group I,” Aug. 9, 2021, available at: https://www.climate.gov/news-features/understanding-climate/release-ipcc-6th-assessment-report-working-group-1. ] 

Additionally, a recent study by NOAA found that coastal communities experienced twice as many high-tide flooding days from May 2020 to April 2021 as they did 20 years ago.[footnoteRef:65] William Sweet,[footnoteRef:66] an oceanographer at NOAA who has been researching high-tide flooding for more than a decade, stated that “[t]he inflection points . . . are already occurring [in areas such as New York.  This is] not a problem a decade from now.  It’s a problem now, and it’s going to get worse.”[footnoteRef:67] With coastal flooding, planners and engineers design for the extreme event.  However, when it comes to flooding from precipitation, infrastructure should be designed to be “agile and flexible” because such flooding events are unpredictable.[footnoteRef:68]   [65:  Jim Morrison, Science, “Sunny-Day Flooding is About to Become More than a Nuisance,” Aug. 2, 2021, available at: https://www.wired.com/story/sunny-day-flooding-is-about-to-become-more-than-a-nuisance/. ]  [66:  Dr. William Sweet has testified before the Council on issues of sea level rise and sunny-day flooding. See https://legistar.council.nyc.gov/LegislationDetail.aspx?ID=4648808&GUID=BD0E6E77-3181-409C-AC23-BD913EBF7C44&Options=Advanced&Search= and https://legistar.council.nyc.gov/LegislationDetail.aspx?ID=4146641&GUID=0C9B61CF-51E6-4F50-B8DA-C8D06CD87E4E&Options=Advanced&Search=. ]  [67:  Jim Morrison, Science, “Sunny-Day Flooding is About to Become More than a Nuisance,” Aug. 2, 2021, available at: https://www.wired.com/story/sunny-day-flooding-is-about-to-become-more-than-a-nuisance/.]  [68:  Jim Morrison, Science, “Sunny-Day Flooding is About to Become More than a Nuisance,” Aug. 2, 2021, available at: https://www.wired.com/story/sunny-day-flooding-is-about-to-become-more-than-a-nuisance/. ] 

	The New York City Panel on Climate Change (NPCC), an advisory body formed by local law to regularly review and report on scientific climate data, has suggested that if climate change begins to follow the Antarctic Rapid Ice Melt (ARIM) projections,[footnoteRef:69] portions of Coney Island, Red Hook, Howard Beach, the Rockaway Peninsula, the east and west coasts of Staten Island, the Lower Manhattan waterfront and areas around the Gowanus Canal, Newtown Creek and Pelham Bay may be permanently inundated with water by 2080 if coastal protections are not put in place.[footnoteRef:70] In the NPCC’s 2019 report, it reviewed existing climate science data and used new methods to determine whether, and in what ways, the City would experience extreme temperatures, heavy downpours, drought, sea level rise, and coastal flooding.[footnoteRef:71] The NPCC projects that the City will be subjected to increasing multi-hazard risks, including sea level rise, precipitation and extreme temperature, “some of which may exacerbate the impacts or severity of others.” [footnoteRef:72]  [69:  The Antarctic Rapid Ice Melt (ARIM) scenario, which is an upper-end, but low-probability, projection based on advances in the understanding of ice sheet behavior. ARIM signifies an increase in long-term risk and so was not projected to fall outside the ranges of the NPCC’s general projections until the 2080s.]  [70:  See, Securing Our Future: Strategies for New York City in the Fight Against Climate Change, The New York City Council, March 2020, available at: http://council.nyc.gov/data/wp-content/uploads/sites/73/2020/03/Securing-our-Future_Report-2020.r4.pdf]  [71:  Id.]  [72:  Id.] 

The impacts of sea level rise on the City’s built environment would most directly appear through coastal storm flooding, regular tidal flooding, or land inundation.[footnoteRef:73] Under the ARIM scenario, which projects 114 inches (9.5 feet) of sea level rise by 2100, the permanent loss of land to inundation would occur by 2100 in some low-lying areas.  However, the more likely scenarios are the middle range projections (25th to 75th percentile) that, while projecting significantly less sea level rise than the ARIM scenario, still mean that the City could face monthly tidal flooding of some areas by the 2050’s.[footnoteRef:74] NOAA projects that in the 2030’s there will be 20-40 flood days, and by the 2050’s there will be 50-135 flood days annually for The Battery area in Lower Manhattan.[footnoteRef:75] This means that, in the future, over the course of a third of the year, Lower Manhattan may suffer from tidal flooding.[footnoteRef:76] [73:  Id.]  [74:  Id.]  [75:  Id.]  [76:  Id.] 

Rain Events and New York City’s Sewage Infrastructure
New York City’s sewage infrastructure encompasses over 6,400 miles of mains, with an approximate average age of 91 years.[footnoteRef:77] The City is served by 14 wastewater treatment plants,[footnoteRef:78]that have a total combined treatment capacity of approximately 1.8 billion gallons per day.[footnoteRef:79]    Approximately 60% of New York City is served by a combined sewer system, which routes wastewater and stormwater runoff to treatment plants for processing prior to discharge into local waterways,[footnoteRef:80] and approximately 40% is served by municipal separate storm sewer systems (referred to as MS4), comprised of separate lines that route wastewater to treatment plants, and discharge stormwater runoff directly into local waterways.[footnoteRef:81]   [77: Center For an Urban Future “Testimony: Aging Infrastructure- New York City’s Gas, Steam, and Water Infrastructure” https://nycfuture.org/research/testimony-aging-infrastructure-new-york-citys-gas-steam-and-water-infrastru (last accessed 9/7/21)]  [78:  New York City Department of Environmental Protection, “New York City’s Wastewater Treatment System” https://www1.nyc.gov/html/dep/html/wastewater/wwsystem-plantlocations_wide.shtml (last accessed 9/7/21)]  [79:  Id. ]  [80:  New York City Department of Environmental Protection. Sewer System. https://www1.nyc.gov/site/dep/water/sewer-system.page (last accessed 9/7/21)]  [81:  Id. ] 

While the City’s sewage system is designed to meet engineering assumptions that a rainfall event intensity of 1.75” of rain per hour will occur approximately once every five years,[footnoteRef:82] one-tenth of an inch of precipitation per hour is enough to overwhelm wastewater treatment plants and trigger a mixture of raw sewage and storm-water to overflow into local waterways, known as a combined sewage overflow event.[footnoteRef:83] During extremely heavy rain events like Tropical Storm Ida, overwhelmed wastewater infrastructure in neighborhoods served by the combined sewage system can discharge a mix of stormwater and raw sewage directly into low-lying streets and residents’ homes.[footnoteRef:84]  In addition to the increased frequency of heavy rain events due to climate change,[footnoteRef:85] the fact that that an estimated 72% of the city’s built environment is comprised of impervious surfaces, or surfaces that prevent the natural infiltration of rainwater into the ground[footnoteRef:86] will continue to present challenges for the City’s wastewater infrastructure.[footnoteRef:87] Furthermore, because MS4 stormwater conveyance mains and combined sewer overflow pipes generally terminate in low-lying waterfront areas, storm surge events and coastal inundation can also significantly reduce the efficacy of the City’s drainage infrastructure.[footnoteRef:88]  [82:  New York City’s Risk Landscape: A Guide to Hazard Mitigation. https://www1.nyc.gov/assets/em/downloads/pdf/hazard_mitigation/nycs_risk_landscape_a_guide_to_hazard_mitigation_final.pdf (last accessed 9/7/21)]  [83:  Natural Resources Defense Council “When it Rains it Pours Raw Sewage Into New York City Waterways” https://www.nrdc.org/stories/when-it-rains-it-pours-raw-sewage-new-york-citys-waterways ]  [84:  Several Queens Flood Victims Sickened. Raw Sewage May Be To Blame. Gothamist. September 7, 2021. https://gothamist.com/news/several-queens-flood-victims-sickened-exposure-raw-sewage (last accessed 9/7/21)]  [85:  New York State Department of Environmental Conservation. Impacts of Climate Change in New York. https://www.dec.ny.gov/energy/94702.html (last accessed 9/7/21)]  [86:  Stormwater is New Challenge to City’s Clean Water Plans. City Limits. July 12, 2016. https://citylimits.org/2016/07/12/stormwater-is-new-challenge-to-citys-clean-water-plans/ (last accessed 9/7/21)]  [87:  New York City’s Risk Landscape: A Guide to Hazard Mitigation. https://www1.nyc.gov/assets/em/downloads/pdf/hazard_mitigation/nycs_risk_landscape_a_guide_to_hazard_mitigation_final.pdf (last accessed 9/7/21)]  [88:  Id.] 

Sewage Infrastructure and Environmental Justice Concerns
	According to Eddie Bautista, Executive Director of the New York City Environmental Justice Alliance, the city’s largest combined sewage overflow outlets are located in communities of color.[footnoteRef:89] With projections estimating that the number of days in which the City will experience rainfall in excess of four inches will increase as much as 67% in this decade compared to the period between 1971 and 2000,[footnoteRef:90] and coastal sea level rise accelerating along the eastern coast of the United States,[footnoteRef:91] these communities are particularly vulnerable to flooding during heavy rain and storm surge events. During Tropical Storm Ida, 11 of the 13 lives lost in New York City were residents of basement apartments who drowned when their homes flooded.[footnoteRef:92] Unregulated basement apartments are often the most accessible option for new immigrants and low income New Yorkers due to their lower cost and less stringent tenant vetting procedures.[footnoteRef:93] [89:  Samantha Maldonado. Ida Deluged NYC Drainage System All But Forgotten in Climate Battle. September 3, 2021. The City. https://www.thecity.nyc/2021/9/3/22656414/ida-deluged-nyc-drainage-system-neglected-climate?mc_cid=2db220ffe6&mc_eid=723edec2b0 (last accessed 9/8/21) https://www.thecity.nyc/2021/9/3/22656414/ida-deluged-nyc-drainage-system-neglected-climate?mc_cid=2db220ffe6&mc_eid=723edec2b0]  [90:  New York City Panel on Climate Change Report 2015. New York Academy of Sciences. https://nyaspubs.onlinelibrary.wiley.com/doi/epdf/10.1111/nyas.12586 (last accessed 9/8/21)]  [91:  Walker et al. Common Era sea level budgets along the U.S. Atlantic coast. Nature Communications. March, 2021. https://www.nature.com/articles/s41467-021-22079-2 (last accessed 9/8/21)]  [92:  Samantha Maldonado. Ida Deluged NYC Drainage System All But Forgotten in Climate Battle. September 3, 2021. The City. https://www.thecity.nyc/2021/9/3/22656414/ida-deluged-nyc-drainage-system-neglected-climate?mc_cid=2db220ffe6&mc_eid=723edec2b0 (last accessed 9/8/21)]  [93:  Daniel Parra and David Brand. Tenants in NYC’s Often Illegal Basement Apartments Bore the Brunt of Ida Floods. September 3, 2021. City Limits. https://citylimits.org/2021/09/03/tenants-in-nycs-basement-apartments-often-unregulated-bore-the-brunt-of-ida-floods/ (last accessed 9/8/21)] 

New York City’s Stormwater Flood Plan
Local Law 172 of 2018 requires New York City to produce maps showing flood vulnerability linked to the anticipated effects of climate change, to update these maps at least every four years, and to publish a long-term flood vulnerability plan to prevent or mitigate such flooding.[footnoteRef:94] Published in May of 2021, the current iteration of the stormwater resiliency plan notes that the City is expected to experience 25% more rainfall by the end of the century, and imposes four goals intended to optimize emergency response to rainfall events and to ensure that City investments take climate risk into consideration.[footnoteRef:95] The goals include public outreach regarding flood vulnerability from extreme rain, updated flash flood response procedures prioritizing response in areas known to be vulnerable, advancing policies that reduce urban flooding and conducting research pertaining to future risk and leveraging stormwater investments to address future flood risk from rain and sea level rise.[footnoteRef:96] [94:  New York City Council. Local Law Number 172 of 2018. https://legistar.council.nyc.gov/LegislationDetail.aspx?ID=3371671&GUID=36F04A1F-7293-4173-B29F-A4065A5046A2 (last accessed 9/8/21)]  [95:  Mayor’s Office of Resiliency. New York City Stormwater Resiliency Plan. May 2021. https://www1.nyc.gov/assets/orr/pdf/publications/stormwater-resiliency-plan.pdf (last accessed 9/8/21)]  [96:  Id. ] 

In May of 2021, New York City released preliminary stormwater flood maps, aimed at helping City residents understand their local risk of rainfall based flooding.[footnoteRef:97] Residents in high-risk areas are encouraged to make emergency evacuation plans, learn the safest route from their location to high ground, and stay informed via the Notify NYC system or calling 311.[footnoteRef:98] The preliminary stormwater map shows wide swaths of extreme flood risk across Queens, northeast Bronx, South Brooklyn, and waterfront neighborhoods in Staten Island, in the event of a storm projected to drop 3.5 inches of rain in one hour.[footnoteRef:99] To mitigate the risks of flooding during intense rain events, the city has employed a strategy of deploying both gray infrastructure resources aimed at keeping stormwater out of sewers and reducing flooding, as well as green infrastructure assets such as rain gardens and blue belt networks aimed at allowing more rainwater to infiltrate naturally into the ground before reaching the sewage system.[footnoteRef:100] To this end, the City has constructed new high level storm sewers, expanded blue belt networks in Queens and the Bronx after successful implementation in Staten Island, designed 10,000 distributed green infrastructure assets, issued new stormwater retention and detention guidelines for new and redeveloped properties aimed at restricting the volume and rate of stormwater draining into sewer systems, incentivized grant funding for green roofs and large scale retrofit programs, and planned approximately two billion dollars of comprehensive drainage system improvements in southeast Queens, which currently lacks fully built out storm sewer infrastructure.[footnoteRef:101] As of 2020, the southeast Queens sewage infrastructure upgrades do not appear to be fully funded.[footnoteRef:102] [97:  New York City’s Stormwater Flood Maps. May 2021. https://experience.arcgis.com/experience/4b290961cac34643a49b9002f165fad8/ (last accessed 9/8/21)]  [98:  Id. ]  [99:  Ari Ephraim Feldman. Flooding shows risk to city posed by increasing storm deluges. New York One. July 9, 2021. https://www.ny1.com/nyc/all-boroughs/news/2021/07/09/flooding-shows-risks-to-city-posed-by-increasing-storm-deluges (last accessed 9/8/21)]  [100:  New York City’s Stormwater Flood Maps. May 2021. https://experience.arcgis.com/experience/4b290961cac34643a49b9002f165fad8/ (last accessed 9/8/21)
]  [101:  Id. ]  [102:  New York City Department of Environmental Protection. NYC Green Infrastructure 2020 Annual Report. https://www1.nyc.gov/assets/dep/downloads/pdf/water/stormwater/green-infrastructure/gi-annual-report-2020.pdf (last accessed 9/8/21)] 

Impact of Storms and Flooding on Public Transit Systems
	Tropical Storm Ida wreaked havoc on local transit systems. The storm’s heavy rain caused the city’s subway system and local commuter rail lines to suspend most of their service on the evening of Wednesday, September 1, 2021.[footnoteRef:103] News reports indicated that nearly fifty subway stations throughout the city had been flooded by the rainfall causing at least six evacuations of trains stuck in the tunnels between stations.[footnoteRef:104] Videos posted online showed water pouring down the steps of the 145th Street station[footnoteRef:105] and gushing into the 28th Street station[footnoteRef:106] of the IRT 1 line in Manhattan. Subway service was disrupted for nearly a week, with the MTA recently announcing that service had been fully restored in time for the September 7, 2021 morning commute, which was the day after the Labor Day holiday.[footnoteRef:107]    [103:  Ben Yakas, “Subway Service Slowly Begins To Partially Resume After Ida Flooding,” Gothamist, September 2, 2021, available at https://gothamist.com/news/subway-service-slowly-begins-partially-resume-after-ida-flooding. ]  [104:  Aundrea Cline-Thomas, “Ida In NYC: Trains Coming Back Online After Flood Waters Fill Subways And Buses,” CBS New York, September 2, 2021, available at https://newyork.cbslocal.com/2021/09/02/ida-flooded-subways/. ]  [105:  Id. ]  [106:  Ben Yakas, “Subway Service Slowly Begins To Partially Resume After Ida Flooding,” Gothamist, September 2, 2021, available at https://gothamist.com/news/subway-service-slowly-begins-partially-resume-after-ida-flooding ]  [107:  Clayton Guse, “MTA to resume full subway service, Metro-North’s Hudson Line after historic Ida deluge,” New York Daily News, September 6, 2021, available at https://www.nydailynews.com/new-york/ny-mta-metro-north-hudson-line-hurricane-ida-20210906-y2pnb3y6mzhghityk5zhsxxssa-story.html ] 

Among commuter lines, Metro-North Railroad (MNR) suspended service on their Hudson, Pascack Valley, Port Jervis and Harlem lines due to flood damage.[footnoteRef:108] While service has resumed on most MNR lines, as of September 10, 2021, the Hudson line was still operating on a reduced service schedule until further notice “following significant repairs to damaged infrastructure” caused by the severe weather of the tropical storm.[footnoteRef:109] The LIRR also suspended their service as the storm raged[footnoteRef:110] but announced that “normal weekday service on all branches” would resume on Friday, September 3rd.[footnoteRef:111] Across the Hudson River, NJ Transit had to suspend almost all of its service with the exception of the Atlantic City line.[footnoteRef:112]   [108:  “Hudson Valley MTA lines still suspended due to flood damage,” Spectrum News Staff, September 3, 2021, available at https://spectrumlocalnews.com/nys/hudson-valley/news/2021/09/03/hudson-valley-mta-lines-still-suspended-due-to-flood-damage#:~:text=PUBLISHED%207%3A33%20AM%20ET%20Sep.%2003%2C%202021%20Service,on%20restored%20lines%2C%20some%20stations%20may%20be%20closed. ]  [109:  See “Special Schedule” alert at https://new.mta.info/.   ]  [110:  Cory James, “Ida’s Impact: LIRR Gets Back On Track; Select Service Resumes For Metro-North, NJ TRANSIT,” CBS News, September 2, 2021, available at https://newyork.cbslocal.com/2021/09/02/ida-impact-passengers-stranded-on-nj-transit-metro-north-trains-for-hours-overnight/ ]  [111:  See LIRR Twitter Thread available at https://twitter.com/LIRR/status/1433605858009694214?ref_src=twsrc%5Etfw%7Ctwcamp%5Etweetembed%7Ctwterm%5E1433605858009694214%7Ctwgr%5E%7Ctwcon%5Es1_&ref_url=https%3A%2F%2Fnewyork.cbslocal.com%2F2021%2F09%2F02%2Fida-impact-passengers-stranded-on-nj-transit-metro-north-trains-for-hours-overnight%2F ]  [112:  Jesus Jiménez and Michael Levenson, “Ida’s wind-driven remnants pummel the New York City region,” The New York Times, Updated September 3, 2021, available at https://www.nytimes.com/2021/09/01/us/northeast-rain-ida-new-york.html.  ] 

On the City’s surface public transit lines, some buses were stuck in the flooded streets. In one incident in Brooklyn, a B60 bus even stalled while approaching the flooded intersection of Linden Street and Wilson Avenue.[footnoteRef:113] The flooding was so bad that the bus driver reported that water and raw sewage had seeped onto the bus and reached up to the seats.[footnoteRef:114] The bus eventually had to be towed. In Queens, a Q58 bus flooded up to the seats with water and had to be safely navigated through a section of streets with about three to four feet of water.[footnoteRef:115] The bus driver, Rosa Almonte, was praised for her “heroic” actions by Governor Hochul, who also recognized the work of all transit workers during the storm.[footnoteRef:116] In Staten Island, firefighters had to rescue the driver and passengers from a flooded bus.[footnoteRef:117] Additionally, the Castleton Bus Depot in Port Richmond sustained nearly four feet of flooding that caused an estimated $28 million worth of damages to 28 buses.[footnoteRef:118]   [113:  Aaron Short, Caroline Spivack, Ellen Moynihan, Jane Starr Drinkard, Paola Rosa-Aquino, Sydney Pereira, Valeria Ricciulli, and Willy Blackmore, “Scenes from Ida’s Chaotic, Tragic Night in New York,” Curbed, September 2, 2021, available at https://www.curbed.com/2021/09/tropical-storm-ida-new-york-city.html. ]  [114:  Id. ]  [115:  Silver Krieger, “‘We are Just Happy to Serve,’ Hero Bus Operator Tells New Yorkers,” LaborPress, September 6, 2021, available at https://www.laborpress.org/we-are-just-happy-to-serve-hero-bus-operator-tells-new-yorkers/. ]  [116:  “Transit Workers Recognized for Heroic Role in Flood Rescues on Subways, Buses,” Transport Workers Union Local 100, September 2, 2021 available at http://www.twulocal100.org/story/transit-workers-recognized-heroic-role-flood-rescues-subways-buses. ]  [117:  Aundrea Cline-Thomas, “Ida In NYC: Trains Coming Back Online After Flood Waters Fill Subways And Buses,” CBS New York, September 2, 2021, available at https://newyork.cbslocal.com/2021/09/02/ida-flooded-subways/. ]  [118:  Erik Bascome, “Hurricane Ida flooding causes estimated $8M in damages to 28 buses at Castleton Bus Depot, MTA says,” SI Live, September 8, 2021, available at https://www.silive.com/news/2021/09/hurricane-ida-flooding-causes-estimated-8m-in-damages-to-28-buses-at-castleton-bus-depot-mta-says.html. ] 

As previously mentioned, this is not the first major storm to cause flooding and damage to local transit systems. On October 29, 2012, Superstorm Sandy approached New York City from the southeast, causing high winds and a 14-foot storm surge.[footnoteRef:119] The Superstorm flooded approximately 17% of New York City’s total land mass, or 51 square miles[footnoteRef:120] and caused an estimated $19 billion in losses in New York City.[footnoteRef:121] Superstorm Sandy caused damaged to critical city infrastructure and services, including $5 billion in damages to the subway system.[footnoteRef:122] The damage included substantial flooding to eleven of the  MTA’s underwater tunnels[footnoteRef:123] including the Rutgers Tube (which carries the F train),[footnoteRef:124] the Clark Street Tube (serving the No. 2 and No. 3 trains),[footnoteRef:125] the Montague Tube (which carries R trains),[footnoteRef:126] and the Canarsie Tube (which carries the L Train).[footnoteRef:127] In April 2020, the last of the damaged East River tubes was repaired when work on Canarsie tube was completed, more than six and half years after Superstorm Sandy.[footnoteRef:128]  [119:  Brian Kahn, "Sandy’s Surge Was Extreme. It Could Become Normal" CLIMATE CENTRAL, October 10, 2016, available at http://www.climatecentral.org/news/sandys-surge-climate-change-20776 ]  [120:  James Barron, "New York’s Next Nickname: The Big Sponge?" The New York Times, September 27, 2018,
available at https://www.nytimes.com/2018/09/27/nyregion/new-york-flooding.html ]  [121:  NYC Special Initiative for Rebuilding and Resiliency Report, A Stronger, More Resilient New York, Foreword from Michael Bloomberg, https://www1.nyc.gov/office-of-the-mayor/news/201-13/mayor-bloomberg-outlinesambitious-proposal-protect-city-against-effects-climate-change. ]  [122:  Liz Donovan, “MTA’s Resiliency Efforts No Match for Flash Floods, Gov. Hochul Says,” City Limits, September 2, 2021, available at https://citylimits.org/2021/09/02/mtas-resiliency-efforts-no-match-for-flash-floods-gov-hochul-says/. ]  [123:  See “Fixing the Rutgers Tunnel,” at https://new.mta.info/projects/rutgers.]  [124:  Id. ]  [125:  “Weekend 2, 3 service between Manhattan, Brooklyn is back,” Eyewitness News, WABC-TV, June 25, 2018, available at https://abc7ny.com/new-york-city-manhattan-brooklyn-subway/3650416/. ]  [126:  Rebecca Harshbarger, “Sandy subway damage remains extensive,” NY Post, September 17, 2013, available at https://nypost.com/2013/09/17/superstorm-sandy-subway-damage-remains-extensive/. ]  [127:  Id. ]  [128:  Caroline Spivack, “L train tunnel repairs completed ahead of schedule,” Curbed New York, Apr 27, 2020 available at https://ny.curbed.com/2020/4/27/21238129/subway-mta-l-train-tunnel-repairs-complete.] 

While work on East River tunnels damaged by Sandy have been mostly completed, the MTA’s work on other resiliency projects to improve and strengthen the transit system are still ongoing.[footnoteRef:129]  One project that they are still working on ten years after Sandy are the improvements at the 207th Street Transit Yard in Manhattan to build perimeter walls, replace damaged track and install signal equipment.[footnoteRef:130] Additionally, work to install new drainage structures, storm-surge protection and elevated cables is only fifty percent completed at the Coney Island Yard,[footnoteRef:131] which the MTA describes as the world’s largest rail yard and a critical hub for the subway’s lettered lines.[footnoteRef:132]  [129:  Jose Martinez, “MTA Touts Tunnel Fixes But Sandy Subway and Rail Repairs Still Have Long Way to Go,” The City, April 6, 2021, available at https://www.thecity.nyc/2021/4/6/22370970/mta-touts-tunnel-fixes-but-sandy-subway-and-rail-repairs-still-have-long-way-to-go ]  [130:  Id. ]  [131:  Id. ]  [132:  Vincent Barone, “MTA ‘much better prepared’ for a Sandy-level storm,” AMNY, October 29, 2019, available at https://www.amny.com/transit/mta-much-better-prepared-but-still-working-to-brace-for-a-sandy-level-storm/ ] 

One of the resiliency projects that the MTA completed in recent years was the installation of Kevlar “flex gates” in at least 70 subways stations located in flood zones.[footnoteRef:133] The “flex gates” were installed after Superstorm Sandy.  They are supposed to drop down and seal off the entranceway to subway stations and are capable of holding back up to 14 feet of water.[footnoteRef:134] However, there have been reports that not one of the “flex gates” was used during Tropical Storm Elsa in July,[footnoteRef:135] and it is not known whether any were used during the recent Tropical Storms Henri and Ida.  [133:  Liz Donovan, “MTA’s Resiliency Efforts No Match for Flash Floods, Gov. Hochul Says,” City Limits, September 2, 2021, available at https://citylimits.org/2021/09/02/mtas-resiliency-efforts-no-match-for-flash-floods-gov-hochul-says/.]  [134:  Willy Blackmore, “Buckle Up, New York: Subway Flooding Is Here to Stay,” Curbed, July 9, 2021, available at https://www.curbed.com/2021/07/tropical-storm-elsa-subway-flooding.html. ]  [135:  Id. ] 

Impact of Storms and Flooding on Transportation Infrastructure
	According to the agency’s website, the mission of the City’s DOT “is to provide for the safe, efficient, and environmentally responsible movement of people and goods in the City of New York and to maintain and enhance the transportation infrastructure crucial to the economic vitality and quality of life of our primary customers, City residents.”[footnoteRef:136] To achieve their mission, the agency has a set of goals including the following two:  [136:  See “About NYC DOT” at https://www1.nyc.gov/html/dot/html/about/about.shtml. ] 

· Provide safe, efficient, and environmentally responsible movement of pedestrians, goods, and vehicular traffic on the streets, highways, bridges, and waterways of the City's transportation network; and 
· Rehabilitate and maintain the City's infrastructure, including bridges, tunnels, streets, sidewalks, and highways.[footnoteRef:137] [137:  Id. ] 

The agency uses capital projects to keep the City’s infrastructure in a state of good repair and partners with other federal, state and city agencies to execute projects.[footnoteRef:138] The agency also relies on federal and state funding for some of their projects. After Superstorm Sandy in 2012, the federal government allocated over $50 billion to fund nationwide recovery efforts.[footnoteRef:139] Out of this pocket of federal funding, nearly $17 billion was earmarked for projects in New York City, with the City directly administering over $15 billion for recovery and resiliency projects.[footnoteRef:140] One such current project that various city agencies, including DOT and DEP, are currently working on is the East Side Coastal Resiliency Project, which stretches 2.2 miles along lower Manhattan and that once completed will reduce the risk of flooding, facilitate access to the waterfront, create improved public spaces and enhance natural areas.[footnoteRef:141]  [138:  See “Capital Street Projects” at https://www1.nyc.gov/html/dot/html/infrastructure/capital-projects.shtml. ]  [139:  See “Sandy Funding Tracker,” at https://www1.nyc.gov/content/sandytracker/pages/overview. ]  [140:  Id. ]  [141:  See “Sandy Funding Tracker,” at https://www1.nyc.gov/content/sandytracker/pages/resiliency.] 

Another project that was recently completed jointly by DOT and DEP and managed by the Department of Design and Construction was the $20 million City-funded project on Beach Channel Drive to upgrade infrastructure, alleviate flooding and improve streets that were damaged by Superstorm Sandy.[footnoteRef:142] As part of the improvements a total of 2,115 feet of 12-inch storm sewers were added in the area along with 37 new catch basins.[footnoteRef:143]  The City also laid down 178,475 square feet of new asphalt at an angle to facilitate the flow of stormwater to the catch basins.[footnoteRef:144] [142:  News release, “City Upgrades Infrastructure and Reconstructs Streets on Beach Channel Drive in Rockaway Park,” NYC Department of Environmental Protection, July 27, 2021, available at https://www1.nyc.gov/site/dep/news/21-025/city-upgrades-infrastructure-reconstructs-streets-beach-channel-drive-rockaway-park. ]  [143:  Id. ]  [144:  Id. ] 

The recent Tropical Storms (Elsa, Henri and Ida) in the City show that more improvement projects like these will be necessary to grapple with the potential threat of severe weather and reduce the risk of flooding. The heavy rainfalls during Ida caused many roads in the City to be flooded. Every borough was affected. Images posted online show tractor-trailers and cars stranded on a flooded artery of the Major Deegan Expressway, in the Bronx.[footnoteRef:145] In Staten Island, cars were seen submerged on Jewett Avenue, and on Timber Ridge Drive in the Bay Terrace section of the borough.[footnoteRef:146] On Queens Boulevard in the Maspeth/Corona section of Queens, a passenger stuck on a public bus described the street as a “literal river at the moment.”[footnoteRef:147] In Brooklyn, portions of the BQE and of some streets in the neighborhoods of Park Slope and Bedford-Stuyvesant were seen very flooded.[footnoteRef:148]  [145:  Aya Elamroussi, “A mother, father and son drowned after more than a dozen feet of water drenched their apartment.” CNN, September 5, 2021, available at https://www.cnn.com/2021/09/04/weather/ida-eastern-us-flooding-saturday/index.html. ]  [146:  David Luces, “Ida slams Staten Island! Dramatic flooding as deluge traps motorists in chaotic scene; cars totaled, homes damaged,” SI Live, September 2, 2021, available at https://www.silive.com/weather/2021/09/ida-brings-rain-thunderstorms-to-staten-island-tornado-to-south-jersey-town.html ]  [147:  See https://twitter.com/JoeEEnglish/status/1433250226329030659 ]  [148:  Billy Richling, “Brooklyn Under Water After Ida Dumps Over 3” Of Rain In One Hour,” Bklyner, September 2, 2021, available at https://bklyner.com/new-york-grapples-with-flooding-and-fatalities-after-a-hit-by-the-remnants-of-hurricane-ida/ ] 


CONCLUSION
Many agree that severe weather for the Northeast area, including New York, is the new norm. Even New York State Governor Kathy Hochul stated that severe weather like Tropical Storm Ida “isn’t going to happen every 500 years. This may happen again next week.”[footnoteRef:149] As such, the Governor directed agencies, including the MTA, to issue an after-action report in order for the State to be better prepared in the future.[footnoteRef:150] Mayor Bill de Blasio also stated that the "new reality requires a new paradigm” while announcing the formation of a 30-day Extreme Weather Response Task Force and the creation of the Climate Driven Rain Response plan, a more severe kind of warning system.[footnoteRef:151] [149:   Liz Donovan, “MTA’s Resiliency Efforts No Match for Flash Floods, Gov. Hochul Says,” City Limits, September 2, 2021, available at https://citylimits.org/2021/09/02/mtas-resiliency-efforts-no-match-for-flash-floods-gov-hochul-says/.]  [150:  See “Transcript: Mayor de Blasio Delivers Remarks with Governor Hochul to Provide Update on New York City's Storm Recovery Efforts,” September 2, 2021, available at https://www1.nyc.gov/office-of-the-mayor/news/596-21/transcript-mayor-de-blasio-delivers-remarks-governor-hochul-provide-on-new-york. ]  [151:  Derick Waller, “NYC mayor launching task force, storm response plan after Ida flooding,” Eyewitness News, WABC-TV, September 3, 2021, available at https://abc7ny.com/nyc-flooding-deadly-13-killed-basement-apartments-flood/10996133/. ] 

During today’s hearing, the Committees hope to hear testimony from representatives of the relevant city and state agencies about their current resiliency efforts including receiving information on the various projects that have been completed since Superstorm Sandy, on projects currently planned to fortify and protect the transit system, and on any overall projects to improve our City’s infrastructure against coastal storm events.
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