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INTRODUCTION

	On December 1, 2022, the Committee on Resiliency and Waterfronts, Chaired by Council Member Ari Kagan, will conduct an oversight hearing titled “The Billion Oyster Project and Nature-based Solutions.” Witnesses invited to testify include representatives of the Mayor’s Office of Climate and Environmental Justice (MOCEJ), the Billion Oyster Project, the New York Harbor School, as well as various resiliency and environmental advocates, and other interested parties.

BACKGROUND
New York Harbor (the Harbor) was once considered the oyster capital of the world.[footnoteRef:1] During the 1600’s, the Harbor was considered one of the Earth’s most diverse and vibrant natural environments consisting of whales, dolphins, herring and hundreds of other species.[footnoteRef:2] At the time, there were approximately 220,000 acres of oyster reefs[footnoteRef:3] on the Harbor floor, comprising nearly half of the world’s oysters.[footnoteRef:4] Many oyster taverns were established throughout the City.[footnoteRef:5] Considered a delicacy for a very cheap price and easy to collect, so many New Yorkers ate oysters[footnoteRef:6] that oysters faced a threat to their existence.[footnoteRef:7]  [1:  See, The Oyster Capital of the World, Urban Archive, July 15, 2020, available at https://www.urbanarchive.org/stories/x3HNGreCXHb]  [2:  See, Billion Oyster Project Website, History of New York Harbor,” available at https://www.billionoysterproject.org/harbor-history]  [3:  Id.]  [4:  Thomas Hynes, Aw Shucks: The Tragic History of New York City Oysters, Untapped New York, available at https://untappedcities.com/2022/08/04/history-new-york-oysters/]  [5:  Id. ]  [6:  Id.]  [7:  Id.] 

In 1715, a conservation law was introduced banning the harvest of oysters during the months without an “R,” lasting from May to August.[footnoteRef:8] This gave time for oysters to reproduce and plant themselves onto the reefs and allowed the oyster population to replenish itself.[footnoteRef:9] However, in 1807, the conservation law was lifted in order to keep up with the large shipments of oysters being sold across the United States and Europe, which lead to the demise of the oyster reefs in the Harbor.[footnoteRef:10]   [8:  Wenjun Liang, The Oysters of New York’s Past, May 21, 2021, available at https://storymaps.arcgis.com/stories/1ce158b2123a4c9c9898278e98f015d5]  [9:  Id.]  [10:  Id.] 

In the mid 1800’s, the City began constructing its sewer system, which connected to the Harbor through a Combined Sewer Overflow (CSO) system.[footnoteRef:11] The CSO system regularly discharged both wastewater and sewage water into the Harbor. This system is still in place today and still discharges raw sewage into the Harbor during overflow events.[footnoteRef:12] During the early 1900’s, the Harbor was left comparatively lifeless due to pollution and overharvesting, both of which negatively affected the oyster industry in the City.[footnoteRef:13] In 1927, the last commercial oyster bed in the City closed due to toxicity.[footnoteRef:14]  [11:  See, Billion Oyster Project Website, History of New York Harbor,” available at https://www.billionoysterproject.org/harbor-history. In such a system, a single pipe carries both stormwater and sewage. ]  [12:  Id.]  [13:  Id.]  [14:  Carmen Nigro, History on the Half-Shell: The Story of New York City and Its Oysters, New York Public Library, June 2, 2011, available at https://www.nypl.org/blog/2011/06/01/history-half-shell-intertwined-story-new-york-city-and-its-oysters] 

In 1972, the federal Clean Water Act (CWA) was passed prohibiting or limiting the regular dumping of waste and raw sewage into waterways.[footnoteRef:15] Under the CWA, the United States Environmental Protection Agency (EPA) implemented pollution control programs, including setting wastewater standards for industry and developed national water quality criteria recommendations for pollutants in surface waters.[footnoteRef:16]  Approximately 18 years after the CWA was passed, water quality began to improve allowing oysters and other sea life to survive in the Harbor.[footnoteRef:17] [15:  See, Billion Oyster Project Website, History of New York Harbor,” available at https://www.billionoysterproject.org/harbor-history]  [16:  See, United States Environmental Protection Agency Website, Summary of the Clean Water Act, available at https://www.epa.gov/laws-regulations/summary-clean-water-act#:~:text=(1972),quality%20standards%20for%20surface%20waters.]  [17:  See, Billion Oyster Project Website, History of New York Harbor,” available at https://www.billionoysterproject.org/harbor-history] 

Billion Oyster Project
	Oysters are fundamental to the Harbor’s ecosystem. Oysters anchor themselves onto hard surfaces in the water and form reefs, which act as habitat for other animals.[footnoteRef:18] Oyster reefs provide shelter for crabs and snails and nursery habitat for juvenile fish, reduce wave energy and flooding, protect shorelines, provide a surface for other organisms to grow on, and provide feeding grounds for larger fish.[footnoteRef:19] More importantly, oysters serve as filters.[footnoteRef:20] An adult oyster can filter up to 50 gallons of water per day by removing organic and inorganic particles from the water, resulting in cleaner water that also provides habitats for other marine species.[footnoteRef:21] [18:  Wenjun Liang, The Oysters of New York’s Past, May 21, 2021, available at https://storymaps.arcgis.com/stories/1ce158b2123a4c9c9898278e98f015d5]  [19:  Id.]  [20:  Id.]  [21:  Id.] 

Efforts to naturally clean New York’s waterways and restore the oyster population in New York Harbor have been the primary focus of a non-profit ecosystem restoration and education project called the Billion Oyster Project (BOP).[footnoteRef:22] BOP was founded in 2014 at The Urban Assembly New York Harbor School, a high school focused on marine science and technology located on Governors Island.[footnoteRef:23]  BOP’s goal is to restore one billion live oysters to the Harbor by 2035 by curing and preparing discarded oyster shells from restaurants and reusing them to grow new oysters.[footnoteRef:24] To reach its goal, BOP currently collaborates with over 100 City middle and high schools, 75 restaurants and over 10,000 volunteers throughout all five boroughs to assist with the oyster restoration effort.[footnoteRef:25]  [22:  See, Billion Oyster Project Website, History of New York Harbor, available at https://www.billionoysterproject.org/harbor-history]  [23:  The Urban Assembly New York Harbor School, Our History, available at https://www.newyorkharborschool.org/history.html ]  [24:  See, Billion Oyster Project Website, History of New York Harbor, available at https://www.billionoysterproject.org/harbor-history]  [25:  See, Billion Oyster Project Website, Our Story, available at https://www.billionoysterproject.org/our-story] 

BOP, along with volunteers, has restored oysters at 15 reef sites throughout the entire City.[footnoteRef:26] BOP washes and prepares recycled shells, maintains oyster nurseries, builds and installs oyster reefs and monitors water quality.[footnoteRef:27] In 2015, BOP started a Shell Collection Program, which includes collecting thousands of pounds of discarded oyster shells each week from New York City’s restaurants and prepares them for reuse.[footnoteRef:28] BOP recently opened a shell donation site at 105 River Street in Williamsburg, Brooklyn, where the public can drop-off their oyster shells.[footnoteRef:29] BOP is also a member of the New York Alliance of Shell Collectors (NYASC), which promotes collaboration between shell collecting organizations across New York State.[footnoteRef:30] To date, NYASC has collected a total of 1,789,821 pounds of oyster shells.[footnoteRef:31] [26:  Id.]  [27:  Id.]  [28:  Stephanie Cain, Eat Oysters in New York City to Help Clean Up the City’s Waterways, Fortune, July 20, 2019, available at https://fortune.com/longform/billion-dollar-oyster-project-nyc-cleanup/]  [29:  See, Billion Oyster Project Website, Shell Collection, available at https://www.billionoysterproject.org/shell-collection]  [30:  Id.]  [31:  See, New York Alliance of Shell Collectors Website at https://www.nyashellcollectors.org/] 

Natural and Nature-Based Features 
Natural and Nature-Based Features (NNBF) are landscape features that provide engineering functions relevant to flood risk management while producing additional economic, environmental and social benefits.[footnoteRef:32] NNBF include beaches and dunes, maritime forests, salt marshes, freshwater wetlands and coral and oyster reefs, among others.[footnoteRef:33] These features may occur naturally in landscapes or be engineered, constructed or restored to mimic natural conditions. A strategy that combines NNBF with nonstructural and structural measures represents an integrated approach to flood risk management for local communities.  For example, incorporating artificial reefs along a shoreline can attenuate waves–reducing coastal erosion, land loss, and flood damages–while also providing habitat for fish and wildlife.[footnoteRef:34] Engineered coastal landscapes that include wetlands, maritime forests and structural measures may reduce flood risks while providing fish and wildlife habitat, as well as creating opportunities for public recreation.[footnoteRef:35] [32:  See, Engineering With Nature Website, Natural and Nature-Based Features, available at https://ewn.erdc.dren.mil/?page_id=183]  [33:  Id.]  [34:  Id.]  [35:  Id.] 

Natural features, such as dunes, marshes, mangrove forests, and oyster reefs provide important ecosystem services of wave attenuation, reducing shoreline erosion, and increasing shoreline protection.  These ecosystem services are vital resources for mitigating coastal vulnerability.[footnoteRef:36] Additionally, such features provide natural resilience against coastal flooding and sea level rise, which parks depend on.[footnoteRef:37] [36:  See, National Park Service Website, Coastal Engineering – Natural and Nature-based Features, available at https://www.nps.gov/articles/natural-and-nature-based-features.htm]  [37:  Id.] 

Nature-based structures are human-made structures designed to mimic natural features of a shoreline to provide protection and dissipation of wave energy along vulnerable coasts.[footnoteRef:38] Nature-based structures usually incorporate native vegetation or seagrass beds in the development of living shorelines.[footnoteRef:39] The National Oceanic and Atmospheric Administration defines living shorelines as protected and stabilized shorelines made from natural materials such as plants, sand, or rock.[footnoteRef:40] Living shorelines have some advantages over hard shorelines because they can also serve as carbon sinks, provide nutrient pollution remediation, fish habitat provision, and storm buffers.[footnoteRef:41] The New York State Department of Environmental Conservation prefers utilizing ecologically sustainable techniques rather than hardening techniques when erosion control projects are necessary in the marine and coastal district.[footnoteRef:42]Living shorelines provide attractive and natural appearance and public access opportunities; provide for erosion control by reducing wave energy impacts; assist with adaptability and resilience to erosive forces and sea level rise in comparison to hardened shorelines; maintain natural shoreline dynamics and sand movement; and they often are less costly than traditional shoreline stabilization methods such as bulkheads and revetments.[footnoteRef:43] [38:  Id.]  [39:  Id.]  [40:  See, New York State Department of Environmental Conservation Website available at https://www.dec.ny.gov/lands/111216.html]  [41:  Id.]  [42:  See, Tidal Wetlands Guidance Document, November 22, 2017, available at https://www.dec.ny.gov/docs/fish_marine_pdf/dmrlivingshoreguide.pdf. The marine and coastal district waters include ocean waters within three miles of the coastline and the tidal Hudson River south of the Governor Mario M. Cuomo Bridge, formerly the Tappan Zee Bridge.  See https://www.dec.ny.gov/permits/95483.html]  [43:  Id.] 

A living shoreline maintains continuity of the natural land–water interface, while reducing erosion and increasing habitat, and is best suited to low wave energy environments.[footnoteRef:44]  Living shorelines, as opposed to hard-structure armoring, are increasingly encouraged as an alternative way to protect estuarine habitats.[footnoteRef:45] However, vegetation survival may be limited by seasonal dependence, vulnerability to invasive species, or uprooting by storms, and periodic maintenance is necessary for long-term success.[footnoteRef:46] Although living shorelines are beneficial when providing wave buffering to upland areas during normal conditions, they are not anticipated to protect against storm surge water levels.[footnoteRef:47] [44:  See, National Park Service Website, Coastal Engineering – Natural and Nature-based Features, available at https://www.nps.gov/articles/natural-and-nature-based-features.htm ]  [45:  Id.]  [46:  Id.]  [47:  Id.] 

Nature-based hybrid techniques are typically used in areas with medium to high wave energy.[footnoteRef:48] They incorporate hard structures, such as rock edging, sills, or breakwaters in conjunction with living shorelines and vegetation.[footnoteRef:49] Planted sea grass helps stabilize sediment at the toe of a hard structure and holds a slope in place, or dissipates wave energy that would otherwise weaken the structure.[footnoteRef:50] Although these hybrid features can be more effective at reducing erosion, the hardened component will disrupt sediment processes and much of the benefits as alternatives to traditional armoring are lost.[footnoteRef:51] Although upkeep of the living shoreline is required to assure the living components do not damage the hard structure, plans should be in place for removal of the hard structure in the event the living shoreline fails.[footnoteRef:52] [48:  Id.]  [49:  Id.]  [50:  Id.]  [51:  Id.]  [52:  Id.] 


CONCLUSION
During this hearing, the Committee will examine the progress of the return of oysters to the Harbor thus far, and if the goal of restoring one billion oysters to the New York Harbor by 2035 is on pace. The Committee will also examine the many aspects of Natural and Nature-Based Features and what benefits they provide on combating flooding and protecting the City’s coastlines against severe weather events.
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