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Hearing 1: Gas, Water & Steam
Introduction
On June 18, 2013, the Committee on Economic Development, chaired by Council Member Daniel Garodnick, together with the Environmental Protection Committee, chaired by Council Member Donovan Richards, and the Committee on Consumer Affairs, chaired by Council Member Rafael Espinal, will hold an oversight hearing entitled: Assessing the Economic Impact of New York’s Failing Infrastructure Hearing 1: Gas, Steam and Water.  Those invited to testify include the New York City Economic Development Corporation (“EDC”); the New York City Department of Environmental Protection (“DEP”); the New York State Department of Environmental Conservation (“DEC”); the New York State Public Service Commission (“PSC”); the Consolidated Edison Company of New York (“Con Edison”); National Grid; the Center for an Urban Future; the Presidents of each borough chamber of commerce; other environmental groups, consumer affairs groups, and interested parties. 
Background

A sustainable gas, water and steam infrastructure is critical for maintaining safe and reliable sources of energy and water for the residents and visitors to New York City. Increased demands for energy and water, coupled with an increasingly fragile and aging infrastructure are increasing the costs of gas, water and steam throughout the region. 
The average age of New York City’s 6,437 miles of sewage mains is 84 years old, the average age of the city’s 6,785 miles of water mains is 69 years old and the average age of the city’s 6,362 miles of gas pipelines is 56 years old.
 Much of this primarily underground infrastructure was built from structurally inferior materials such as unlined cast iron or vitreous clay.
 Wooden water mains carried water through the City in the 1820s
 and many of the cast iron pipes in use today were installed in in the late 1800s.

While these materials may have been the best available technology when installed, they now need to be replaced with more modern construction materials that can better withstand the passage of time.
 As many of the aging underground pipelines that transport the city’s gas, water and steam break down, the potential for gas leaks, flooding, sewer overflows and other service disruptions is likely to increase. 

Part I: New York City’s Gas Infrastructure
Over 8.3 million people live in New York City. Most use natural gas for cooking and many use natural gas for heating as well. The Consolidated Edison Company of New York (“Con Edison”) has been installing natural gas lines underground since the early 1800s.
 Both Con Edison and National Grid have jointly installed more than 6,300 miles of gas pipelines under the streets of New York City. The aging gas infrastructure routinely leaks – there were nearly 10,000 leaks reported in 2012 alone.
  Under the right conditions, gas leaks can cause explosions. 

While every leak may not lead to an explosion, which requires a concentration of natural gas and an ignition source, there have been more than 22 significant ignitions in the City including one dozen large explosions that killed three people in the last decade (not counting the East Harlem blast in December 2013), and injured 22 others.
 Nearly half of these mains were installed prior to 1940 and more than half are made of cast iron or unprotected steel, materials that are vulnerable to corrosion and cracking.
 
According to Con Edison, replacing all of the unsafe gas mains now would cost as much as $10 billion;
 however relying on Con Edison’s replacement schedule could last until the next century.
 In view of the significant costs involved, the economic impact of maintaining the infrastructure can be buttressed by frugality.  

Cost to Consumers
Much of the natural gas that is mined and sold to consumers never reaches them. According to the operators of natural gas pipeline systems, as much as 12 billion cubic feet of methane was deliberately vented into the atmosphere during routine maintenance in 2004.
 Furthermore, according to a Leak Detection Study conducted by the United States Department of Transportation Pipeline and Hazardous Materials Safety Administration, there are several industry standards and recommended practices for leak detection in liquid pipelines, but there are no corresponding recommended best practices for gas pipelines.
 There are also no universal industry standards for leak detection.
 

The Leak Detection Study makes it clear that neither the American Petroleum Institute nor the American Gas Association have systematically researched or developed best practices for external sensor-based leak detection.
 Therefore, natural gas suppliers are not required to install leak detection systems in their pipelines, nor are the required to engage in any form of Computational Pipeline Monitoring on their systems.
 As a result, leak detection systems are not standard on gas pipelines.
 


The Leak Detection Study also notes that “the most reliable measurement on the gas transmission pipelines [is] based on pressure.”
 Pressure measurements are typically at major valve stations and compression facilities. Unfortunately, use of the pressure measurements is far too coarse to provide accurate leak detection.
 The focus of these measurements is to calculate lost and unaccounted-for natural gas, costs which are typically recovered later by gas providers and not passed on to consumers.
 
Using pollution prevention best practices such as using pump-down techniques to lower gas line pressure before performing maintenance and repair activities, as well as better leak detection measures in pipelines are some ways to achieve drive down costs which could be redirected to pipeline repair.
 In addition to natural gas that is deliberately vented by natural gas utilities, gas leaks are also typically paid for by consumers, and the rate cases permit gas companies to recover these costs.
 While some gas companies do have low leakage rates, Con Edison and National Grid have some of the worst rates of leaks per 100 miles of gas mains in the nation.
  

Health and Environmental Impacts
Natural gas production is exempted from all major federal environmental laws.
 At every stage of production, volatile organic compounds and fugitive methane emissions escape and mix with nitrogen oxides to form ozone.
 Gas field ozone can spread up to 200 miles beyond the region where the gas is produced.
 Since there is natural gas drilling in the Marcellus Shale in nearby Pennsylvania,
 it is likely that production gas field ozone has adverse health impacts for susceptible populations in New York City.
 Another potential economic benefit to addressing fugitive emissions and gas leaks is the cost of avoiding these adverse health impacts.

Finally, a critically important reason to address gas leaks in New York City is climate change. Human activities such as industrial processes, fossil fuel combustion, and changes in land use such as deforestation are disturbing the natural balance of greenhouse gases (“GHGs”) in the atmosphere. New York City recognizes that people have a responsibility and a self-interest in sharply reducing GHG emissions. As a result, New York City has set a goal of reducing its greenhouse gas emissions thirty percent by 2030.
 However the City’s inventory of GHG emissions does not include fugitive emissions from leaking gas pipelines. These fugitive emissions are almost 95% methane which is a greenhouse gas that is at least 20 times more potent than carbon dioxide.
 Fugitive methane emissions can have severe impacts upon the environment, and discounting these emissions as mere waste could lead to dire environmental consequences for New York City.
Potential Solutions
Pollution prevention measures, expedited repair of the most dangerous pipelines and full disclosure of the locations of the pipelines planned for replacement are needed.  Expanding the use of existing and new technology to improve Con Edison’s repair schedule is one obvious potential solution. For instance, while Con Edison is using a new technology, such as its Cast Iron Joint Sealing Robot (“CISBOT”) minirobotic system to seal leaking joints at the same time that streets are being repaired,
 that same technology is not being applied to joint inspection or leak detection.

Con Edison has proposed an aggressive plan to expand its natural gas pipeline system throughout upper Manhattan and the Bronx.
 However, this plan to expand its service area should not supplant the need for repairing the very old existing pipeline infrastructure. It is also important to consider that if leaks from the gas pipeline infrastructure exceed 3% of the gas delivered, any benefit over use of coal from a greenhouse gas perspective is lost.  Con Edison estimates that lost or unaccounted-for gas averaged 2.2 percent over the last ten years.
 Other estimates for Con Edison’s lost or unaccounted for gas are 33% higher or as much as 8.6 billion cubic feet per year in Manhattan alone.
 
Part II: New York City’s Water Main Infrastructure

The drinking water in New York City is fed by the largest unfiltered water supply system in the United States.
 Water from the New Croton, Catskill and Delaware watersheds transport roughly 1.2 billion gallons of water every day to over eight million residents of New York City and an additional one million residents in Westchester, Putnam, Orange and Ulster Counties.
  The water system currently includes two main water tunnels, three controlled lakes, nineteen reservoirs, and numerous other tunnels and aqueducts.
  

State of the City’s Water Mains
The most recently-available public information regarding the state of the city’s water mains comes from 2006, at which time there were 6,785 miles of water mains, over 20% of which had been built prior to 1920, and 46% of which had been built before 1941.
 Nearly 70% of the City’s water main distribution pipes were made of either unlined cast iron, or concrete-lined cast iron, both of which are prone to leaks and corrosion and are structurally inferior to modern polyethylene, ductile iron, or steel piping.
 

In 2013 there were 403 water main breaks,
 and New York City has experienced at least 400 breaks in fifteen of the last sixteen years.
 While this number may not reflect the overall downward trend in leaks from a high of 632 breaks in 2003,
 it still indicates that the city experiences on average at least one break every day – a number that can and should be improved. In 2011, DEP’s “unaccounted-for-water rate” – essentially the amount of lost water – was 24% of all the water in its distribution system. This number amounts to roughly double the 10-15% national average rate of water loss.

Responsibility and Financing
The New York City Department of Environmental Protection (“DEP”) is responsible for “maintain[ing], preserv[ing] and repair[ing] all structures and all other property connected with the water supply. . . [in order to] preserve the purity of all waters from which any part of the city water supply is drawn, and to protect such supply and the lands adjacent thereto from injury or nuisance.”
 DEP operates and maintains the water main system in order to ensure that the city receives a consistent supply of water, and is authorized to make repairs or alterations to the water main system without applying for or obtaining consent from any other municipal or state authority.
 

The New York City Municipal Water Finance Authority (“NYW”) is a public benefit corporation whose purpose is to “finance the capital needs of the water and sewer system of the City of New York.”
  NYW’s board of directors is comprised of the Commissioner of the New York City Department of Environmental Protection, the Commissioner of the New York City Department of Finance, the Director of Management and Budget of the City of New York, and the Commissioner of the New York State Department of Environmental Conservation.
 NYW is authorized to “issue bonds and other debt instruments for construction of and improvements to the [New York City Water and Sewer] System.”
 In 2013 NYW had a total operational revenue of roughly $3.5 billion, and a combined investment and subsidy income of just over $230 million.
 

DEP’s System Optimization Programs

DEP has the goal of maintaining a 100-year replacement schedule, in which it replaces 1% of the city’s water mains each year, amounting to roughly 68 miles per year.
  The original PlaNYC set the more ambitious target of replacing 80 miles of water main each year.
  In 2013, DEP only replaced 38.2 miles of water main,
 and has not replaced more than 40 miles in any single year since 2006.
 DEP further committed to the state Department of Environmental Conservation to replace 1,120 miles of water main from 1996-2015.
 As of March 2014, DEP was 280 miles short of that goal, and would need to replace its gas mains 3.5 times as quickly over the next two years in order to reach that target.

Since the 1970s DEP has operated a leak detection unit in order to reduce leaks and prevent property damage by identifying areas of concern throughout the city’s water distribution system.
 As technology has improved over the past 40 years, so have the ability of DEP’s field operators to monitor for and repair leaks.  For instance, DEP’s field operations personnel are equipped with sound monitoring equipment to listen to the flow of water through pipes in order to isolate leaks and other areas of concern without conducting street excavations.
 This allows DEP’s field operators to repair many leaks before they develop into larger water main breaks. 

DEP’s Automated Meter Reading system and Leak Notification Program proactively notify water customers via email to alert them to potential leaks. DEP estimates that these advancements in monitoring and notification have saved customers roughly 2.8 billion gallons of water and over $33.5 million in waste and expenses.
 
DEP also began implementing its pressure management system in 2007, which more effectively uses regulators and valves to compensate for variability in the system’s pressure zones. The pressure management system allows for more reliable pressure throughout the city and to guard against pressure spikes that can cause water main leaks or breaks.
 This has led to an estimated 40% reduction in breaks since 2007.

In late 2013 the first section of Water Tunnel No. 3 – “the largest capital project ever undertaken in the five boroughs” – was brought online.
  This new tunnel provides the city with a “critical redundancy” – the ability to shut down and repair Tunnels No. 1 and 2 (brought into service in 1917 and 1936, respectively).
 Tunnel No. 3 has been under construction since 1970 and has already cost an estimated $5 billion. When completed, Tunnel No. 3 will stretch for over 60 miles from the upstate reservoirs, through the Bronx and Manhattan, and further into Brooklyn and Queens.
 DEP expects the tunnel to be completed by 2018.

Employment and Expenditures
DEP currently employs a staff of almost 6,000 employees, including nearly 1,000 “scientists, engineers, surveyors, watershed maintainers and other professionals.”
 DEP has a payroll of $68 million, receives $157 million in annual taxes, and has invested over $1.5 billion in watershed protection programs to “support sustainable farming practices, environmentally sensitive economic development, and local economic opportunity.”
 DEP also has a “robust capital program” plan over the next ten years that hopes to invest over $14 billion to create roughly 3,000 construction related-jobs each year.

Part III: New York City’s Sewage and Waste Water Management

One of society’s modern conveniences that most people take for granted is sewage disposal. Many New Yorkers do not know where sewage goes when it leaves their homes or what environmental impacts it creates. Sewage disposal is a traditional function of government and is governed by the Clean Water Act.  Pursuant to the Clean Water act, sewage must be subjected to secondary treatment before it is discharged into rivers and streams.  

In about 70% of the City, sanitary and industrial wastewater, rainwater, and street runoff are collected in the same sewers and then transported together to the City’s 14 sewage treatment plants. This is known as a combined sewer system. Sometimes, during heavy rains or snow, combined sewers fill to capacity and are unable to carry the combined sanitary and storm sewage to the plants. When this occurs the mix of excess storm water and untreated sewage flows directly into the City’s waterways. This is called combined sewer overflow (“CSO”). 

When precipitation causes the 14 sewage treatment plants to exceed their capacity, untreated sewage and industrial waste is discharged to New York City rivers and streams—a by-pass violation of the Clean Water Act.  

The New York City Green Infrastructure Program
New York City’s Green Infrastructure Program is a multiagency effort led by the Department of Environmental Protection (“DEP”). DEP and agency partners design, construct, and maintain a variety of sustainable green infrastructure practices such as green roofs, rain gardens, and right-of-way bioswales
 on City owned property such as streets, sidewalks, schools, and public housing. Green infrastructure promotes the natural movement of water by collecting and managing stormwater runoff from streets, sidewalks, parking lots and rooftops and directing it to engineered systems that typically feature soils, stones, and vegetation. This process prevents stormwater runoff from entering the combined sewer system.
 DEP is building green infrastructure in compliance with the New York State Department of Environmental Conservation (“DEC”) requirements to reduce combined sewer overflow discharges into New York City’s water bodies.
 Green Infrastructure also beautifies City streets and neighborhoods while improving air and water quality. 
New York City’s Green infrastructure Program is expected to save significant municipal resources over the costs of installing grey or hard infrastructure. Use of green infrastructure has been included into the Clean Water Act Consent Order with the New York State Department of Environmental Conservation as a measure to reduce the discharge of untreated sewage and industrial waste that is discharged into New York City’s rivers and streams.
  

However, the use of green infrastructure is relatively new and cannot succeed without regular and long-term maintenance.
 Failure to properly maintain green infrastructure can lead to excessive sedimentation, clogged inlets and outlets, loss of vegetative plantings, soil compaction and failure to properly infiltrate stormwater.
 
The Environmental Protection Agency (“EPA”) undertook a review of green infrastructure operation and maintenance via its Clean Water State Revolving Fund (“CWSRF”). The EPA found that only 55% of the CWSRF projects were found to have accountability mechanisms in place such as operations and maintenance plans or manuals. Only 27% were found to have a formalized operation and maintenance system.
 Maintenance agreements or legal agreements provide a strong incentive for responsible parties to assure that regular maintenance takes place. 
The Costs of Green Infrastructure

Green infrastructure approaches may not always be less expensive to construct or maintain than grey infrastructure.
 Some green infrastructure types may require less maintenance, but many will require more.
 The most effective solutions to improving water quality may actually be a blend of grey and green infrastructure plus appropriate operation and maintenance activities for green infrastructure.

Energy use in water treatment and wastewater facilities can cost as much as 10% of a local government’s operating budget.
 In fact, nationally energy used by water and wastewater facilities accounts for 35% of typical municipal energy budgets in the United States.
 Therefore, saving energy can reduce the operating costs for local government and free up resources for additional investments in energy efficiency and other priorities.
 Energy efficiency measures, including use of more efficient pumping systems, reducing distribution leaks, capturing energy from water moving downhill, improving lighting and recycling water may reduce those costs.
  

Equity in the distribution of water infrastructure costs is also important in New York City. As of 2012, water or sewer bills for roughly twenty-five percent of New York City households cost 2% or more of their household incomes.
 Former EPA Commissioner Carter Strickland testified before the House Subcommittee on Water Resources and the Environment that as future water and sewer rates rise, this burden on vulnerable populations is extremely likely to increase.

Finally, water reuse may provide opportunities to reduce costs in the long-term.
  Many parts of the country already reuse water which can reduce the price of water for cost burdened populations in New York City. Water reuse may provide economical ways to meet increasingly stringent discharge standards.
 Suitable areas for water reuse in New York City could include reuse in public parks, school yards, highway medians, residential landscapes, creating artificial wetlands and enhancing natural wetlands as well as industrial reuse.


DEP’s Capital Program anticipates planned investments of $14 billion dollars over the next ten years.
 While conservation activities may reduce those costs, the Capital Program is expected to create roughly 3,000 jobs per year.
 To ensure that opportunities that are identified turn into economic development opportunities for residents of New York City, the EPA recommends that water utilities gather information to better understand community sustainability priorities or community “vision” documents.
 These community goals can include enhancing community livability, addressing wet weather impacts and reducing long-term operational costs.  When only one in eight New York City residents is a water utility customer, community engagement and involving stakeholders in long-term planning can go a long way in building true public partnerships.
Part IV: New York City’s Steam Infrastructure

The Consolidated Edison Company of New York (“Con Edison”) operates the largest district steam system in the nation serving more than three million customers.
 The network contains 105 miles of mainline, approximately 3,000 steam manholes
 as well as a network of service pipes providing steam for a variety of uses, including heating, hot water, and air conditioning to approximately 1,800 customers.
 Additionally, Con Edison has approximately $12 billion in annual revenues and $40 billion in assets
, while employing approximately 14,000 individuals.
 New York City’s steam distribution system is larger than the nine next largest systems in the United States combined.
  

New York City’s current distribution system is capable of supplying steam exclusively to customers situated within the area bound on the north by 96th Street and on the south by the Battery in the borough of Manhattan, and provides approximately 24 billion pounds of steam flow through the underground network.
  
Production and Distribution of Steam

Steam produced and sent through Con Ed’s vast piping network is generated by one of Con Ed’s five steam generating plants—three in Manhattan, one in Queens and one in Brooklyn.
  Inside these plants, massive boilers burn natural gas or oil.  The resulting heat raises stored water’s temperature inside the boilers’ pipes to 1,000 degrees Fahrenheit, converting the water to steam.
  The plant located in Manhattan on East 14th Street, which utilizes water from the East River, converts a gallon of water into eight pounds of steam.  On an average day, this plant turns approximately 125,000 gallons of water into more than one million pounds of steam every hour.

Three of the five plants produce both steam and electricity through a process known as cogeneration.
 Inside these cogeneration plants, steam leaving a boiler subsequently travels through pipes into a turbine generator.  The force of the steam results in the turbine blades spinning and the production of electricity.
 

Steam leaving the various plants travels through the main distribution lines at speeds of up to 75 miles per hour, with a pressure of approximately 150 pounds per square inch or “PSI”.
  The pipes running from a steam generation plant can be several feet in diameter, however, the steam travels through the network in progressively smaller pipes, ending at pipes that may be a few inches wide.
  Steam mains generally lie between four and 15 feet below the street surface, though some may be as deep as 30 feet.

During the early part of the 20th century, the steam distribution network was constructed of cast iron. Con Ed reportedly replaced all such pipes and fittings with steel during a 10-year steam enhancement program that the utility completed in 1999.
  Asbestos, although known to have toxic properties,
 is commonly used as a steam pipe insulator and its service is generally not considered hazardous as long as a pipe remains undisturbed.
  

Environmental Benefits of Steam

Steam is used for a variety of commercial purposes, including hot water, sterilization, cooking and humidification.
  However, steam’s predominant use is as a source of heating and cooling for residential and commercial hi-rise buildings. Commonly, steam for heating flows from Con Ed's underground distribution lines into a building's internal heating pipes, and then into individual room radiator units.  For cooling, steam flows from the distribution lines into a building's own steam air conditioning unit.
  The environment benefits from mass distribution steam systems due to the elimination of boilers in individual buildings.  Additionally, steam from centralized plants is mass-produced and generally more economical and efficient than the heat produced by individual oil or gas boilers.
  Further, steam customers may avoid the capital and repair costs of purchasing, installing and maintaining unique boiler systems.
 
According to Con Edison, steam facilities are actively monitored to reduce pollutant emissions.  On average, 50% of steam supplied by Con Ed is produced by cogeneration technology, resulting in a reported elimination of approximately 1.6 million tons of carbon dioxide annually.
  
As with any aging, complex infrastructure system, New York City’s vast steam distribution network requires an ongoing program of repair and maintenance.  The aging of the City’s steam contributed to the bursting of twelve steam pipes in the City from 1986 to 1997.  The City’s most recent steam pipe explosion occurred in 2007, when a pipe, which had been laid in 1924, burst near Grand Central Station, killing one person and injuring 45 others.
 
Part V: Conclusion
The Committee on Economic Development, the Committee on Environmental Protection and the Committee on Consumer Affairs hope to learn more about both planned strategies and those currently in place by utility providers to address the infrastructure issues raised in this briefing paper relating to New York City’s supply of gas, water and steam. The Committees intend to raise issues pertaining to job creation, environmental protection, and consumer payment rates for gas, water and steam, respectively. The Committees also intend to listen to issues raised by concerned citizens regarding the replacement, repair, and maintenance strategies undertaken by the utilities.
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