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I. Introduction

On Friday December 16, 2011 the Committee on Environmental Protection and the Waterfronts Committee will hold a joint oversight hearing on the topic of Climate Change Impacts and Mitigation Measures in New York City.
II. Background  
For more than ten years the Committee on Environmental Protection has examined climate change impacts and sought to reduce greenhouse gas emissions locally.  In June of 2001, the Committee adopted resolution 1923, which called upon the City to join the International Council for Local Environmental Initiatives’ “Cities for Climate Protection” campaign, an initiative for local governments to work towards increasing energy efficiency, improving air quality and reducing greenhouse gas emissions The campaign focused on carbon dioxide, methane and conventional air pollutants. In February of 2005, the Committee on Environmental Protection held a hearing on Int. No. 546, which required the City to set green energy purchasing goals, similar to other cities such as Chicago, Santa Monica, Portland and thirty-four New York state municipalities. In June of 2005, the Committee held a hearing on Int. No. 661, a local law in relation to reducing global warming pollution.  A version of this Introduction was enacted as Local Law 22 of 2008, the New York City Climate Protection Act, mandating that the City government reduce its greenhouse gas emissions by thirty percent from the 2006 baseline level by 2017 and directing that citywide greenhouse gas emissions be reduced by thirty percent from a 2005 baseline by 2030. 
In June, 2010, the Waterfronts Committee held a hearing on clean air along the working waterfront and explored the ideas of restricting high emissions vehicles at marine terminals and encouraging ships to use an electrical power supply rather than burning diesel fuel while docked.  The Waterfronts Committee also held a joint hearing on hurricane response and preparedness in October of 2010, which recognized the increased chance of severe storms due to climate change and the fact that New York City had the most coastline of any city in the United States.
Recent Developments

At the time Local Law 22 was enacted, the global levels of CO2 measured 382.7 ppm according to the National Oceanic and Atmospheric Administration.
 The global levels of CO2 now measure 391.36 ppm, and have increased by an average of 2.0 ppm/year over the last ten years.
  According to the National Oceanic and Atmospheric Administration’s Annual Greenhouse Gas Index, the direct climate impact, known as “radiative forcing,” of long-lived greenhouse gases is up twenty-nine percent from the base year of 1990.
  
The burning of fossil fuels, including gas, oil and coal to meet basic human needs for cooking, heating, cooling, lighting and communication, is the primary source of increasing carbon dioxide emissions. Last month in the United States Department of Energy annual report on energy related carbon dioxide emissions, the report indicated that global greenhouse gasses had jumped by the biggest amount on record in 2010
.  Described as an atypical year by the Energy information Administration, this increase was compared to 2009 which showed an unusual decline attributed to the global economic crisis
. The Energy Information Administration determined that data on energy use in 2010 reflected an increase in coal and  natural gas consumption over the previous two years
. 

According to the Energy Information Center, the United States is the second largest emitter of greenhouse gases in the world behind China, and just before India.  John Boden, Director of the Energy Department’s Carbon Dioxide Information Analysis Center at Oak Ridge National Lab, has stated that the latest figures put global CO2 emissions higher than the worst case scenario described by the Intergovernmental Panel on Climate Change in 2007.
 The IPCC 2007 projections were for a global temperature rise of 4 to 11 degrees by the end of the century, with the best estimate at 7.5 degrees. Some climatologists now believe that temperature could rise 3-5 degrees by 2050
. Furthermore, the worst case scenario posited by the Intergovernmental Panel on Climate Change in 2007 did not quantify the effects of the melting of the Greenland and Antarctica ice sheets and ice shelves,
 which would have an effect on sea level rise. According to the United Stated Geological Survey (“USGS”), should all land ice melt, the ice sheets hold enough freshwater to raise sea level by seventy meters or 230 feet.
 However, even today, comprehensive climate models still do not routinely include large ice sheets or glaciers or ice caps.
  Current climate models may, therefore, be significantly underestimating the potential for sea level rise.  
Anticipated Impacts of Climate Change
The impacts of climate change, anticipated by many experts such as the  National Academy of Sciences,
 NYSERDA,
 the Environmental Protection Agency,
 the Intergovernmental Panel on Climate Change, the New York City Mayor’s Office of Long Term Planning and Sustainability, include sea level rise, changes to coastlines and coastal wetlands, human health impacts,
 environmental justice impacts and severe weather, including droughts and hurricanes,
 that would  damage infrastructure and ecosystems.
  
Human Health Impacts of Climate Change and Increases in Temperature
This past summer, high heat and poor air quality caused between nineteen and twenty-four deaths in New York City, according to the New York City Chief Medical Examiner.
  The Department of Health and Mental Hygiene (“DOHMH”) projects that, due to climate change, the number of days per year with temperatures in excess of 90 degrees in New York City could increase from the 8-9 days we currently experience to 40-89 days.
 According to DOHMH, the elderly are disproportionately susceptible to heat-related mortality factors due to preexisting medical conditions,
 may lack air conditioners, are socially isolated, or are in poor health, or a combination of all of the above.
 Heat-related mortality will also disproportionately affect other populations with illnesses such as heart disease, diabetes, respiratory diseases and psychiatric cognitive disorders. In New York City, people of color are disproportionately represented in the high risk groups that are also more susceptible to heat related mortality factors noted above.
  

High heat days will also increase ozone-related health impacts, according to the Mailman School of Public Health at Columbia University
.  Scientists at the School analyzed climate change and ozone-related health impacts and found that there was a median 4.5 percent increase in ozone-related acute mortality across the 31 county New York Metropolitan Region.
 When the additional effects of ozone precursor emission increases were factored in with climate change, a 4.4 median increase in the number of ozone related deaths across the New York Metropolitan region is projected by the 2050s


Adaptation Strategies
 In the Climaid report, NYSERDA indicates that one of the challenges in developing adaptation strategies is deciding whether strategies that should take place in the near term of less than five years, the medium-term of 5 to 15 years or more than 15 years
.  The New York City Panel on Climate Change report states that “New York City should begin to adapt to climate change today,” and calls for a long term strategy for adaptation that relies on adaptive management strategies. Public health adaptation measures proposed by DOHMH for seniors have included identification of cooling centers to be available during a heat emergency, a cooling assistance program which includes free air conditioners with installation for seniors, distribution of more than 65,000 sets of educational materials, mailing of 1,000 letters to faith leaders, presentations to 100 community board members and installation of 8,000 air conditioners since 2008.
  

Mitigation Strategies

Energy infrastructure is also vulnerable to extreme weather such as occurred recently with Tropical Storm Irene, when millions of metropolitan area residents went without any power for weeks.  Ten of New York City’s power plants are located less than five meters above sea level and could be flooded in storm surges or as a result of sea level rise.

Energy demand is projected to increase even with lower heating demands in the winter, as more frequent heat waves will cause an increase in the use of air conditioners.
 A transition from the use of conventional fossil fuels, the major cause of greenhouse gas emissions, offers the benefits of the creation of new clean energy industries, jobs, diversification of energy supply, and reductions in public health impacts and environmental damage resulting from conventional energy generation.
  The Intergovernmental Panel on Climate Change has indicated that renewable energy sources play a role in providing energy services in a sustainable manner and in mitigating climate change
 and that renewable energy potential far exceeds all the energy demand used by all the world’s economies.
 The IPCC also believes that the integration of renewable energy into most existing supply systems is technically feasible.   Alternatives to conventional fossil fuels include bioenergy, direct solar, geothermal, including geothermal ground source heat pumps, hydropower, ocean energy, and wind energy.
 
Columbia, Missouri, and Austin, Texas, have already enacted ambitious renewable energy standards.  The Austin plan calls for Austin Energy to get thirty-five percent of its energy from renewable resources by 2020.
 The Columbia, Missouri, renewable energy plan calls for fifteen percent of the city’s electric energy generation or purchases to be obtained from renewable energy sources.
  PlaNYC calls for a study to show how the City can lower its emissions by 80% below 2005 levels by 2050; any such efforts would rely on a significant increase in renewable energy.
New York City Initiatives

New York City has undertaken a variety of measures to address climate changes that are summarized below.
Climate Change Adaptation in New York City: Building a Risk Management Response

The New York City Panel on Climate Change (NPCC) was convened in August 2008 by Mayor Michael Bloomberg to advise on issues related to climate change and adaptation. Modeled on the Intergovernmental Panel on Climate Change, the NPCC consists of a diverse group of experts and developed the first official climate change projections for New York City.  NPCC prepared the report “Climate Change Adaptation in New York City: Building a Risk Management Response” (the Report) in May 2010 to assist the New York City Climate Change Adaptation Task Force in developing a coordinated adaptation plan for the City.

NPCC takes the stance that while mitigation actions to reduce greenhouse gas emissions “will help to decrease the magnitude and impact of future changes, they will not prevent climate change from occurring altogether.”
  Therefore, adaptation is needed to address both unavoidable short-term risks as well as long-term risks.  “Taking climate change adaptation action now will limit damages and costs through the coming decades and, in many cases, can provide near-term benefits including operational cost savings and job creation.”

Below are some of the key findings of the Report:

1. New York City Panel on Climate Change 

2. Key findings 

3. Meeting the challenges to climate change adaptation in New York City 

4. Recommendations for action 

5. Needed studies to facilitate Flexible Adaptation Pathways 

6. Putting adaptation in place
· Temperature increases and sea level rise are already occurring and will continue to occur and accelerate in the future.

· Warmer temperatures in the city are extremely likely and heat waves are likely to become more frequent and intense and will be longer in duration.

· Potential progressive sea level rise and enhanced flooding of low-lying neighborhoods and infrastructure poses a challenge to planning for coastal waterfront development in New York City.
· Severe droughts are likely to occur and intense precipitation is likely to increase, causing inland flooding.
· There is a potential for a rapid melt of polar ice sheets, therefore effective indicators and monitoring programs should be developed.
· The city should develop “strategies that can evolve through time as climate risk assessment, evaluation of adaptation strategies, and monitoring continue,” known as Flexible Adaptation Pathways.  The Mayor's Office of Long-Term Planning and Sustainability should continue to coordinate the private and public sectors to update strategies.
The Report asserts that the City already has the tools needed to incorporate climate change projections and risks into risk and hazard strategies, design standards, and the legal framework governing the design and operation of infrastructure.  New York City Panel on Climate Change 

1. Key findings 

Meeting the challenges to climate change adaptation in New York City 

2. Recommendations for action 

3. Needed studies to facilitate Flexible Adaptation Pathways 

4. Putting adaptation in place
The following are eight recommendations for action identified in the Report to assess and mitigate the effects of climate change:

Meeting the challenges to climate change adaptation in New York City Recommendations for action Needed studies to facilitate Flexible Adaptation Pathways Putting adaptation in place
1. Adopt a risk-based approach to develop Flexible Adaptation Pathways. This includes regular reviews of the City's adaptation program.

2. Create a mandate for an ongoing body of experts that provides advice and prepares tools related to climate change adaptation for the City of New York.  This body could regularly update climate change projections and reassess climate change impacts and adaptation. This body appears to be a continuation of NPCC.  

3. Establish a climate change monitoring program. This would involve creating a network of monitoring systems and organizations and a region-wide indicator database for analysis.

4. Partner with a wide range of public and private stakeholders to coordinate adaptation strategies.  
5. Revise current standards and codes and develop new ones to increase the city's resilience to climate change.  The city should develop design standards, specifications, and regulations that take climate change into account and work with the Federal Emergency Management Agency (FEMA) and the National Oceanic and Atmospheric Administration (NOAA) to update the Flood Insurance Rate Maps (FIRMs) and Sea, Lake and Overland Surges from Hurricanes (SLOSH) maps to include climate change projections.

6. Work with the insurance industry to facilitate the use of risk-sharing mechanisms to address climate change impacts.

7. Focus on strategies for responding to incremental changes as well as low-probability, high-impact events. Long-term high impact events could include catastrophic storm surges exacerbated by sea level rise. 

8. Pay particular attention to early win–win adaptation strategies. Examples include those that have near-term benefits or meet multiple goals such as greenhouse gas mitigation and emergency planning.

NPCC identified the following key areas for further study that are needed to facilitate Flexible Adaptation Pathways:
 
· New York City Panel on Climate Change 

· Key findings 

· Meeting the challenges to climate change adaptation in New York City 

· Recommendations for action 

· Needed studies to facilitate Flexible Adaptation Pathways 

· Putting adaptation in place
· Identify, characterize, and understand nonlinear tipping points, triggers, and decision pathways.  This will allow the City to recognize when different adaptation measures should be taken if outcomes fall outside the range of projected changes.

· Analyze the economics and financing of adaptation. 

· Conduct feasibility studies of nonstructural and structural citywide protective measures.
· Perform sensitivity tests of critical infrastructure facilities and operations. These tests will help the City understand the impacts of extreme events and changes in mean annual temperature and precipitation.

· Study the interdependencies among and within infrastructure sectors and systems. For example, power outages could cause public transportation delays and affect the water supply if pumps are not operating. 

The Report concludes that “the City of New York is well on its way to implementing a comprehensive climate change adaptation strategy and institutionalizing ongoing adaptation planning.”

PlaNYC

PlaNYC is an effort by Mayor Michael Bloomberg to “build a greener, greater New York” with the contribution of over 25 City agencies.
  Originally released in 2007, PlaNYC is an agenda to prepare for the future growth of the City by strengthening New York’s economy, planning for and fighting climate change, and enhancing the quality of life for all New Yorkers.  When PlaNYC was updated in April 2011, it incorporated the findings of the New York City Panel on Climate Change.
PlaNYC notes that sea levels have already risen three inches since 1983 and the more than 520 miles of coastline in New York City make it particularly vulnerable to more frequent and intense storms and sea level rise.  More than 200,000 New Yorkers live within the Federal Emergency Management Agency (FEMA)-designated 1-in-100 year flood zone and almost half a million New Yorkers live within the 1-in-500 year flood zone.
  

The Plan includes the following 13 initiatives to assess and reduce greenhouse emissions and evaluate and mitigate the effects of climate change:
   

1. Release an annual inventory of greenhouse gas emissions. Accurate data is needed to meet emissions goals. This annual inventory will include neighborhood-level emissions to target policies to carbon-intensive areas and provide communities with critical information to help them reduce their emissions.

2. Assess opportunities to further reduce greenhouse gas emissions by 80% by 2050. One of the most significant goals in PlaNYC is to reduce emissions by 30% from 2005 levels by 2030 and to assess opportunities to further reduce greenhouse gas emissions by 80% by 2050.  The City has already seen some progress since the original plan was released.  In 2009, New York City reduced its greenhouse gas emissions 13% below 2005 levels.  This reduction is attributed to less carbon-intensive and more efficient electricity generation and reduced energy consumption per person.  

3. Regularly assess climate change projections.  In 2008, NPCC was assembled to ensure that climate resilience efforts were based on the most accurate and up-to-date information possible. The NPCC will be institutionalized and will establish a process to regularly update its climate projections.

4. Partner with FEMA to update Flood Insurance Rate Maps (FIRMs).  FEMA’s FIRMs have not been significantly revised since 1983 and determine which properties participate in the National Flood Insurance Program and where flood-proofing standards need to be applied to new buildings. 

5. Develop tools to measure the City’s current and future climate exposure. A climate risk assessment tool will quantify New York City’s exposure and vulnerability to climate risks today and over time, which will assist the city in preparing for those impacts.  The City will also develop publicly-available projected flood maps that incorporate sea level rise projections to help communities begin planning.

6. Update regulations to increase the resilience of buildings. The City will conduct a study of the urban design and streetscape implications of elevating occupied space above the FEMA-designated flood level to ensure the city’s active street life can be maintained.  On the basis of this analysis, amendments to the Zoning Resolution and the Building Code will be explored to enhance the city’s resilience. 

7. Work with the insurance industry to develop strategies to encourage the use of flood protections in buildings. The City will work with the insurance industry to promote flood protection in areas that may be subject to flooding based on climate forecasts. 

8. Protect New York City’s critical infrastructure.  In 2008, the New York City Climate Change Adaptation Task Force was started to assess how climate change could impact the City’s infrastructure and to devise ways to increase the City’s climate resilience. The task force includes 40 public and private entities that operate or regulate critical infrastructure in the city. 

9. Identify and evaluate citywide coastal protective measures. Explore both structural and nonstructural strategies to protect buildings or shorelines from erosion, prevent flooding, or reduce wave and tidal action. 

10. Mitigate the urban heat island effect. In densely built cities, pavement and the surfaces of buildings store and radiate the sun’s heat energy, producing what is known as the urban heat island effect.  The City has implemented several programs to increase vegetated surfaces to absorb sunlight and paint roofs white to reflect the sun’s energy.

11. Enhance our understanding of the impacts of climate change on public health. The City is currently assessing the impacts of climate change on public health with funding from the United States Centers for Disease Control and Prevention.

12. Integrate climate change projections into emergency management and preparedness.  As the City’s various emergency management and preparedness plans and procedures are regularly updated, climate change projections will be integrated.

13. Work with communities to increase their climate resilience.  The City will make climate change information available to the public online, including the latest NPCC climate projections, projected flood maps, the locations of hazardous material storage in flood zones, and tools to increase the climate resilience of homes and businesses. 

New York City has undertaken a diverse number of initiatives to address climate change impacts and mitigation measures, and some studies are ongoing.  

The purpose of this hearing will be to hear from the Administration and various witnesses to better understand what actions have been taken to date, as well as what additional actions may need to be taken to strengthen the City’s efforts regarding climate change, particularly with respect to adaptation strategies and mitigating impacts on vulnerable populations.
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