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From Raina Rippel, Environmental Health Project Director

Health Effects Associated with Chemical Emissions from NYS Natural Gas Compressor stations: 2008-
2014 is a report on the chemical and particulate emissions of eighteen compressor stations in New
York State (NYS), based on what companies are required to report to NY Department of
Environmental Conservation (DEC) and National Emissions Inventory (NEI) of the U.S. Environmental
Protection Agency (EPA). In addition, it presents the potential health effects of the 70 chemicals
catalogued. The Report is aimed primarily at New York state and local governmental officials and
administrators in order to raise their awareness of the size and scope of the air emissions generated
by unconventional natural gas compressor stations. Many public officials are in positions to make
decisions about siting compressor stations so that people who live nearby are relatively safe. EHP
and IHE believe that the data provided in this Report should play a central role in that decision-
making.

Secondarily, the Report is intended to inform communities, NGOs, and health care professionals
about emissions from the eighteen compressor stations in NYS. It is not, however, designed to help
guantify the risk of any particular community. Here’s the reason why:

The presence of a chemical with disease-causing properties does not necessarily result
in disease in any one individual. For instance, some chemicals are only harmful beyond
a certain level of exposure (often referred to as a “dose”). Some are more likely to be
harmful if exposure is repeated before the body has had the opportunity to clear the
preceding exposure. Others are more likely to cause disease or symptoms in vulnerable
populations. That said, some of the chemicals reported by the companies will likely
produce health effects in individuals living, working or going to school near the
compressor stations. (David Brown, ScD, EHP Toxicologist and Public Health Scientist)

There are important reasons, however, for communities, NGOs and health care professionals
to make use of this report. These 18 compressor stations are the seventh largest “Point
source” of air pollution in New York State, and emit a large array of chemicals, in conjunction
with fine and ultrafine particles. Some communities will experience intense exposures and
these exposures will be to multiple contaminants simultaneously. Researchers do not know
the combined effects of the possible mix of chemicals, but it is an important feature of the
UNGD process (Unconventional Natural Gas Development). Health care professionals can use
the Report, and specifically Chapter 3, to identify the actual health conditions produced by the
reported chemicals.

By volume, the largest emissions are NO2, CO, VOCs, Formaldehyde, and Particulate Matter.
Exposure to these chemicals can cause respiratory and cardiovascular diseases, neurological and
developmental diseases and cancer. The New York State Bureau of Vital Statistics reports that, as of
2012, the leading causes of death were heart disease and cancer, followed by chronic lower
respiratory disease. What we know from our work and that of researchers across the country is that
symptoms associated with UNGD exposure and reported by residents include respiratory,
cardiovascular and neurological health effects. Thus, exposure to emissions from these compressor
stations may contribute to these prevalent diseases.
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What does this data mean for impacted residents and communities?

A question often asked of us by residents living near UNGD sites is “how will these emissions affect
my health or my community?” This report shows that every compressor station routinely releases
large volumes of chemicals associated a variety of diseases and disorders. The level of risk to any
individual or community from a compressor station can be estimated by applying specific statistical
analyses. The analysis should include modeling the reported chemical emissions from the compressor
station based on local weather patterns. The exposure levels at varying distances from the site, and
the duration of extreme exposures can then be estimated. The largest emissions by volume are likely
to produce the greatest exposures and consequent health impacts.

EHP expects that this compilation of readily available information will be helpful in assuring the
health of residents near compressor stations. We welcome feedback, questions and comments on

the use of this report.

In good health,
3.-3 . _.,,--"_‘_?"TTJ

Raina Rippel, Director

Southwest Pennsylvania Environmental Health Project
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Purpose of the Report

Is it Safe?

People living in communities where natural gas compressor stations are sited or are proposed, have
repeatedly asked: “Is it safe?” This study represents an attempt to answer that crucial question.

Industry’s answer

Each of the compressor stations operating in New York State (NYS) have been approved by the state’s
Department of Environmental Conservation (DEC) based on the conclusion that they comply with all
federal and state air quality requirements.

When members of the public or local officials question the potential health effects of compressor
station pollution, invariably the response from industry, EPA, DEC and DOH is that “all legal
requirements have been met” -- the clear implication being that if these “legal requirements” have
been met, there is no reason to be concerned about adverse health effects.

For example, in a public statement issued by Dominion Transmission concerning its New Market
Project, it states: “The FERC approved New Market on April 28, 2016 after 23 months of evaluating all
environmental, health and safety concerns associated with the project.” Dominion poses the
question, “What will be the environmental and public health concerns?” And answers:

Any emissions from the compressor station will comply with all air quality requirements, which are
established to protect the public health, safety and welfare. We would not operate the
compressor station if we could not operate it according to stringent air quality regulations.

Ensuring compliance with environmental requirements falls either to the Environmental Protection
Agency (EPA) or state environmental agencies (states by delegation), depending on the specific
permit and rule. (Dominion 2016)

At best, such fact free statements are ill-informed.
In this connection, the three most essential points are these:

First, federal and state environmental laws and regulations are at best designed to protect the general
health of regional populations and often fail to protect any single group of locally exposed persons.
The “stringent air quality regulations” that Dominion refers to are those established by EPA for the
purpose of controlling regional levels of pollution.

Second, “controlling regional levels of air pollution” is not equivalent to ensuring that the air in a
region is free of pollutants that cause illness and early death. The air quality in any given region of the
state may fully meet all federal and state air standards even though it is saturated with hundreds of
dangerous chemicals and tens of thousands of pounds more are added each and every day.

Third, industry’s assurances are hollow. They provide neither the empirical information nor the
theoretical framework necessary for the public and local and state officials need to begin to
understand the potential adverse health effects of existing and proposed compressor stations.
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Our answer

Our answer to the question, “Is it safe?” is fundamentally different from that of industry and federal
and state government.

In our opinion, the routine emissions surrounding the operation of natural gas compressor stations
in New York State (NYS) increase the risk for most major categories of human disease in the state
but especially in the communities where they are sited.

This conclusion is based on (1) an empirical assessment of the volume and content of contaminants
released by 18 compressor stations operating under Title V of Clean Air Act in NYS (2) a
comprehensive review of peer-reviewed scholarship associating the chemical constituents of those
emissions with known and suspected human diseases.

What this study shows

The air in NY contains chemicals that are linked to 19 of 20 major categories of human disease.

There are 56 operational natural gas compressor stations in New York. Based on data collected by the
natural gas industry and reported by EPA, we show that in a 7-year period 18 of these sites released
an estimated 40.2 million toxic pollutants made up of 70 different chemicals. These 70 chemicals are
also linked to 19 of 20 major categories of human disease.

Adding 40.2 million pounds of 70 contaminants to air already contaminated makes the air we breathe
more contaminated and, by extension, increases the potential for human disease. It is, we think, as
simple as that.

A few specific examples:

Cancer and air pollution: The International Agency for Research on Cancer, a division of the World
Health Organization, is the most authoritative source of information on the effects of chemical and
radiologic contamination on human health. In 2016, the Agency released what is perhaps its most
important finding: “Outdoor air pollution is carcinogenic to humans.” After reviewing the extensive
peer-reviewed literature IARC concluded that (1) in industrialized countries simply breathing the air
increases the risk of cancer compared to breathing the uncontaminated air or relatively
uncontaminated air and (2) the responsible pollutants are largely the result of human activity, that
occur in both rural and urban areas from many difference sources.

Although there are hundreds of sources of outdoor air pollution, the source categories that are the
largest contributors to most air pollutants in many locations are: vehicle emissions; stationary
power generation; other industrial and agricultural emissions; residential heating and cooking; re-
emission from terrestrial and aquatic surfaces; the manufacturing, distribution, and use of
chemicals; and natural processes. (IARC 2016)

Cancer is the second leading cause of death in the United States and the second leading cause of
death in NYS, and in the near future it is very likely to surpass cardiovascular disease, currently the
leading cause of death. The 40.2 million pounds of chemicals released by the state’s compressor
stations from 2008 to 2014 includes 9.5 million pounds associated with cancer. Of this amount, 7.9
million pounds (83%) is made up of 20 chemicals classified as “known human carcinogens” by one or
more authoritative governmental authorities. These cancers are known to cause cancers of the
digestive tract (biliary tract, hepatocellular and liver), respiratory tract (lung, nasal cavity and
paranasal sinuses), male genital organs (prostate), urinary tract (bladder and kidney), and
hemolymphatic organs (acute myeloid leukemia/acute non-lymphocytic leukemia). Adding 5.7 million
pounds of carcinogens to the state’s air each year can only increase the risk of cancer.
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Birth defects: Fifty-seven of the 70 chemicals releases are associated with congenital malformation
and deformations, including nervous system, deformations: eye, ear, face and neck, and circulatory
system malformations and deformations.

Reproductive disorders: Thirty-seven chemicals are associated with diseases of the pelvis, genitals
and breasts that affect reproduction. For males, this includes: epididymis, low hormone levels, male
impotence, reduced fertility, semen (chemical contamination of semen, low amount of semen and
low number of swimming semen), seminal vesicle injury, sperm (abnormalities, irregular shape and
low number), and sterility. In women these chemicals are associated with diseases of female pelvic
organs as well as noninflammatory disorders of female genital tract--both primary infertility (infertility
without any previous pregnancy) and secondary infertility (fertility problems occurring in a couple
that has conceived on their own and had a child in the past), as well as cervical erosion, effects on the
ovaries (damage, weight changes and unspecified effects), menstrual problems including
dysmenorrhea, endometrial stromal polyps, and vagina effects.

Circulatory system disease: Cardiovascular disease is the leading cause of death in the United States.
In a 7-year period New York’s compressor stations released 16 million pounds of cardiovascular
toxicants. Compressor station pollutants are linked to hypertensive disease, chronic rheumatic heart
diseases, cardiac arrhythmia, heart weight change, increased cardiovascular mortality, acute
pulmonary edema, diseases of arteries, arterioles and capillaries (blood vessel changes and regional,
general arteriolar or venous dilation).

This information has not previously been reported.

Without hesitation, we can say not only that the volume and known health effects of these pollutants
increase the risk of disease, but that they will result in actual illness. However, given the limited
scope of this study, we cannot quantify the nature or extent of potential increased risk.

The public’s right-to-know

In our opinion, the public has a right-to-know the basic facts surrounding the operation of a
compressor station, including the number and volume of pollutants and their known or suspected
health effects. But beyond this basic information, the public also has the right to expect the
opportunity to review a scientifically sound study of the potential health impacts of a compressor
station before it is built.

In the State of New York

Neither industry nor government has provided the public with basic data about the extent of
compressor station pollution or its likely health effects. In communities where new compressor
stations have been planned, the public has asked the industry and state agencies to provide them
with “health impact statements,” “risk assessments” or “cost-benefit analysis.” To public these terms
are essentially synonymous, but they represent very different types of studies to the public health
community.

”n u

In this connection, we would make three points. First and foremost, “health impact statements,” “risk
assessments” or “cost-benefit analysis” as conducted by federal and state agencies or industry and its
paid consultants (a) rarely predict the likely qualitative impact of pollution, as any number of
investigators have noted, (b) seldom present relevant information to the public in coherent fashion,
or (c) never present a morally persuasive argument why some populations should be subjected
against their will to greater levels of pollution with its attendant risk than other (usually more
affluent) populations. Generally, the definition of "acceptable risk" adopted by industry and
government is one death per 1 million people who are exposed, though various industries have
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sought (in some cases successfully) to lower the accepted standard to one death per 100,000
exposed—a tenfold increase.

Second, notwithstanding our skepticism of the value or “health impact statements” and “risk
assessments” broadly defined, it is worth noting that we could not find a single existing or proposed
compressor station in NYS that has been the subject of such reviews by industry, NYS’s DEC or
Department of Health (DOH). Such analyses by the natural gas industry are not those of disinterested
investigators. Much the same could be said of FERC, which is widely viewed as a “captive agency,” i.e.,
an agency effectively controlled by the industry it is responsible for regulating. It is not the
responsibility of DEC to perform health-based analyses, nor does EPA routinely require health impact
statements. This only leaves the DOH which, unfortunately, is missing in action.

And finally, the lack of information about the potential adverse health effects of compressor stations
on local communities has played no role in preventing their construction or expansion.

This study’s rationale

All industrial development involves tradeoffs between short- and long-term economic benefits (real
and perceived) and potential harm to human health and the environment.

To date, the criticisms of the expansion of the natural gas industry in the U.S. have focused primarily
on four concerns.

Natural gas versus coal: First: exaggerated claims for the advantages of using natural gas compared to
coal in terms of global warming. As a rule, burning natural gas to produce electricity produces half as
much carbon monoxide as coal. While natural gas combustion produces fewer greenhouse gases than
coal at the point of combustion, when the chemicals released in the production, transportation and
distribution of natural gas are taken into account, the comparative advantage of natural gas are far
less clear cut (Dove 2016, Grossman 2015. Moskowitz 2015, UCS, Zielinski S. 2014). Fugitive emissions
of methane, roughly 30 times more potent as a heat-trapping gas than carbon dioxide, are of
particular concern.

Climate change: Second: the more profound and most important argument that whatever natural
gas’s relative advantage compared to coal, the planet cannot sustain continued reliance on fossil
fuels. In this connection, perhaps most startling is a recent study showing that climate sensitivity is
nonlinear. Based on past, current and probable future greenhouse gas emissions, the Earth could heat
up as much as 6°C (almost 11°F) in a single lifetime. (Friedrich 2016). Scientists estimate the range of
sea rise from 1 to 6 meters (1.3 to 20 feet). The Australian Earth and paleoclimate scientist, Andrew
Gliskon, describes the likely future: “The consequences of open ended rise in atmospheric CO; are
manifest in the geological record. . . At 460 ppm CO,-equivalent, the climate is tracking close to the
upper stability limit of the Antarctic ice sheet, defined at approximately 500 ppm. Once transcended,
mitigation measures would hardly be able to re-form the cryosphere. According to Joachim
Schellnhuber, Director of the Potsdam Climate Impacts Institute and advisor to the German
government: ‘We’re simply talking about the very life support system of this planet.’. . . Humans
cannot argue with the physics and chemistry of the atmosphere. What is needed are urgent measures
including: Deep cuts in carbon emissions; Parallel Fast track transformation to non-polluting energy
utilities — solar, solar-thermal, wind, tide, geothermal, hot rocks; Global reforestation and re-
vegetation campaigns, including application of biochar. The alternative does not bear contemplation.”
(Glikson 2010) Twenty-two scientists writing in Nature depict the situation with equal starkness:
“[T]he next few decades offer a brief window of opportunity to minimize [but not prevent] large-scale
and potentially catastrophic climate change that will extend longer than the entire history of human
civilization thus far. “ (Clark et al. 2016).
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In a recent paper reviewing 40 years of climate data and conclusions drawn from that data,
researchers found that scientists have underestimated the likelihood of dangerous to catastrophic
climate changes.

The historic Paris Agreement calls for limiting global temperature rise to “well below 2 °C.”
Because of uncertainties in emission scenarios, climate, and carbon cycle feedback, we interpret
the Paris Agreement in terms of three climate risk categories and bring in considerations of low-
probability (5%) high-impact (LPHI) warming in addition to the central (~50% probability) value.
The current risk category of dangerous warming is extended to more categories, which are defined
by us here as follows: >1.5 °C as dangerous; >3 °C as catastrophic; and >5 °C as unknown, implying
beyond catastrophic, including existential threats. With unchecked emissions, the central warming
can reach the dangerous level within three decades, with the LPHI warming becoming catastrophic
by 2050. (Xu and Ramanathan 2017)

Damage to local environments: Third: the damage fracking does to local environments in the form of
air, water and soil contamination. In February 2014, there were an estimated 1.1 million active oil and
gas wells in the U.S. In August 2015, the number of active and dry holes was estimated to be 1.7
million (Kelso 2015). To frack a single well requires up to 5 million gallons of water, and wells can be
fracked multiple times—18 times or more. If we assume that each of the 1.1 million active wells were
fracked once and used 5 million gallons of water, it means ~12 trillion gallons of water has been
contaminated with hundreds of toxic chemicals. This waste water is either collected in surface ponds
(many of which are unlined) where it inevitably contaminates surface and groundwater and the air
when it vaporizes, or else it is injected underground where it contaminates groundwater and the
environment for decades if not centuries.

Health impacts of fracking: Fourth: the health impacts of fracking on local communities. A study by
the Wall Street Journal examining fracking operations in 11 of the biggest energy producing states
found that, “At least 15.3 million Americans live within a mile of a well that has been drilled since
2000. That is more people than live in Michigan or New York City.” (WSJ)

Health impacts of transportation of natural gas: To these concerns, we would add a fifth: the health
and environmental damage caused by the transportation of natural gas. To our knowledge, this
subject has not been previously addressed.

Much of the environmental damage caused by the natural gas industry is largely unseen. The physical
damage to local environments where fracking occurs is in part obvious to anyone who cares to look.
Roads are cut through forests and hillsides, large bodies of wastewater are collected in ponds and
lagoons, dust from diesel trucks and construction equipment is constant as is the noise they make in
what were once relatively quiet rural places. But the chemical pollution associated with the
extraction, refinement, transportation, storage and combustion of natural gas for energy and heat is
largely invisible. Industry advertisements tout natural gas as the "clean alternative" to coal--and in
some ways, it is, though it's comparative advantages are wildly exaggerated. But part of what makes
natural gas "clean" is that the public can't see the pollution it causes. One reason most people are
unaware and unconcerned by pollution associated with unconventional gas development (UGD) is
because most don't live in areas where fracking takes place or compressor stations are sited. But
more fundamentally we’re unconcerned by the UGD pollution because for the most part it’s invisible
as are its impacts on the public's health--realities which are denied both by the industry and its
supporters in and out of government.

The task we set for ourselves here, is to show what the eye can't see: the volume of pollution
associated with the transportation of natural gas in New York and its potential to harm human health.
The potential health impacts of the large volumes of pollutants generated by natural gas compressor
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stations have not been addressed, let alone answered, by those arguing for their construction and
expansion.

This report has been prepared to provide the data necessary to understand and evaluate the potential
immediate and long-term health outcomes connected with the pollution generated by the routine
operations of natural gas compressor stations in New York State (NYS) by examining the actual
volume of airborne releases generated by 18 plants and the diseases associated with the chemical
pollutants they contain. It is directed at 4 primary audiences:

e Communities with existing compressor stations (to help them recognize the potential adverse
health outcomes associated with their continued operation).

e Communities where compressor stations are proposed (to help them understand the potential
health threats their construction and operation will introduce).

e Physicians and health practitioners in affected communities.

e Public officials responsible for protecting the safety and health of the public.
There are, by our preliminary estimates, more than 2,000 compressor stations operating under Title V
permits in the U.S. (and an equal or greater number of non-Title V stations). Given the volume and

toxicity of chemicals released by the 18 Title V facilities we studied, natural gas compressor stations
represent a significant national public health problem.
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Executive Summary

1. Natural Gas Compressor Stations in NYS

This report analyzes the emissions data for 18 as reported to the National Emissions Inventory (NEI)
of the U.S. Environmental Protection Agency (EPA) as point sources of air pollution for the period
2008 to 2014. For the period 2008 to 2014, a total of 58 compressor stations were operational or
seeking state and federal approval: operational (54), approved (3), awaiting approval (2) permit
denied (1). National Emissions Inventory data is available for 18 of the state’s 54-operational
natural gas compressor stations. Four operational stations are seeking significant modifications
requiring DEC approval. Eighteen of the state’s 54 operational compressor stations are classified as
major polluters” and operate under Title V of the Clean Air Act (CAA). Pollution data for these sites

is part of NEI's point source data set. These 18 sites are the subject of this analysis. The remaining
37 operational stations are permitted as a NYS “Air State Facility.”

GHS emissions data is only available for 8 of the 18 compressor stations for which NEI data is
available.
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Total Releases: 40.2 million pounds

For the period 2008 to 2014, an estimated 1.5 billion pounds of point sources of air pollution were
reported to NEI by facilities in NYS.

Releases from the state’s national gas compressor stations accounted for approximately 40.2
million pounds or 2.7% of total on-site pollution reported to NEI.

This amounts to an annual average of 5.7 million pounds or 478,485 pounds per month, 15,731
pounds per day, 655 pounds per hour.

If each of the state’s 19.8 million residents were given their fair share, each would receive a little
more than 2 pounds over 7 years.

Analyzing emissions by each site’s 5-digit NAICS code, based on NEI data national gas compressor
stations were the 6™ largest point (stationary) source of air-pollution in NYS. (If we were to
include other sources of air pollution associated with natural gas not included in NAICS 48621, the
volume and percentage would be significantly higher. By far the point source of air pollution in NYS
is electric power generation (NAICS code 22111) which accounts for approximately 42.3% of the
state total. A significant part of this amount is generated by burning natural gas.)
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Total Releases by Chemical: 70

NYS’s compressor stations reported releasing 70 individual chemicals or chemicals categories in the
period 2008 to 2011 totaling approximately 40 million pounds. The volume of releases varies
tremendously. Twelve chemicals have reported releases of less than one pound.

The largest pollutant, nitrogen oxides, had releases totaling 18.1 million pounds or 45.2% of the
aggregate. Carbon monoxide ranked second (12.4 million pounds or 31%), followed by volatile
organic compounds as a group (4.9 million pounds or 12.3%), formaldehyde (1,309,336 pounds or
3.27%), and PM10 Primary (Filt + Cond) (1,259,744 pounds or 3.15%). These five chemicals
accounted for 95% of the total.

Total Releases by Compressor Stations: 18

All 18 compressor stations reporting to NEI reported toxic emissions which totaled 40,192,733
pounds.

The volume of total pollution by station varied widely. The lowest amount reported was one-
quarter of a million pounds--a still considerable sum.

The largest release was from Tennessee Gas Pipeline Company’s (TGPC) Compressor Station 245
in Herkimer County: 10.5 million pounds or slightly more than one-quarter (26.1%) of the state
total. TGPC ‘s Compressor Station 229 & TEG Dehydration Facility in Erie County ranked second (5.1
million pounds or 12.8%), followed by TGPC’s Compressor Station 249 in Schoharie County (4.3
million pounds or 10.8%).

These three facilities accounted for 19.9 million pounds or slightly less than one-half (49.54%) of all
releases.

The top 5 stations accounted for 25.3 million pounds or slightly less (63.1%) than two-thirds of the
state total.

Total Compressor Station Estimated Releases by Station: 2008-2014

Rank ‘ Facility ‘ County ‘ Pounds
1 TGPC CS 245 Herkimer 045389 @ O @ O © 0 © 6 0 ® O
2 TGPC 229 & TEG DF Erie 5124427 @ © © O O
3 TGPC CS 249 Schoharie 4323285 @ @ © O
4 TGPC CS 241 Onondaga 30361 @ @ ©
5 TGPC CS 254 Columbia 2303661 €@ @ @
6 TGPC CS 237 Ontario 2208394 @ @
7 AGT Stony Point CS Rockland 2013478 @ @
8 NFGSC Concord CS Erie 1733111 @ @
9 AGT Southeast CS Putnam 1688815 @ (@
10  NFGSC BeechHillCS  Allegany 1387592 @ @
11 NFGSC Independ. CS Allegany 1353931 @ (®
12 TGPCCS 224 Chautauqua 1146797 @ Q@
13 DTIWoodhull Station Steuben 829,223
14 DTI Borger CS Tompkins 780,159
15 NFGSC Nashville CS Chautauqua 622791 (&
16 TGPC CS 230-C Niagara 485610 (5
17 DTI Utica Station Herkimer 281,369 @
18 TGPC CS 233 Livingston 224978 (2
40,192,733
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5. Total Releases by DEC Regions: 6

NYS DEC divides the state’s 62 counties into 9 regions. The 18 operational compressor stations
reporting to NEI are in 6 of NYS’s 9 DEC regions encompassing 46 counties: 3-Lower Hudson Valley:
2, 4-Capital Region/Northern Catskills: 2, 6-Western Adirondacks/Eastern, Lake Ontario: 2, 7-
Central New York: 2, 8-Western Finger Lakes: 3, 9-Western New York: 7.

Region 9, Western New York, ranked first with an estimated 11.7 million pounds (29.5%), closely
followed by Region 2 (10.8 million pounds or 26.7%). Region 4 reported 6.7 million pounds
(16.7%). These three regions accounted for nearly three-fourths (73%) of the state total.

Total Compressor Station Releases by DEC Region: 2008-2014

Rank | DEC Region | Pounds

1 9: Western New York 1646722 @ O © O 6 6 © 6 O ® ® O
2 6: W. Adirondacks / E. Lake Ontario 046758 @ @ & O 6 0 O 6 0 ©® @

3 4: Capital Region / N. Catskills 6716946 @ A © O © 0 (O

4 7: Central New York 3819820 @ @

5 3: Lower Hudson Valley 3702293 @ @ @

6 8: Western Finger Lakes 3352506 @ @

\
= \
Orleans \i._ ; %snlnolon

$ |

Monroe Wayne ¢
Fulton | Saratoga |
\ /

Genesee

Steuben

Chemung; Tioga
@ |
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Total Releases by County: 14

The 18 natural gas compressor stations reporting to NEI are in 14 of NY’s 62 counties: Allegany,
Chautauqua, Columbia, Erie, Herkimer, Livingston, Niagara, Onondaga, Ontario, Putnam, Rockland,
Schoharie, Steuben, and Tompkins. Herkimer County ranked first with 10.7 million pounds or
slightly more than one-fifth of the total (26.7%), followed by Erie County with 6.9 million pounds
(17.1%), and Schoharie with 4.3 million pounds (10.8%). These three counties accounted for slightly
more than one-half (54.6%) of all releases: 22 million pounds. The top five counties were
responsible for 27.7 million pounds or slightly more than two-thirds (69%) of the aggregate.

Total Compressor Station Releases by County: 2008-2014

Rank | County | DEC Region ‘ Pounds

1 Herkimer 6: W Adirondacks/E.LOntaric 10,746,757 €@ @ © O © O @ © © ©® (O
2 Erie 9: Western New York 685759 @ @ © O O O O
3 Schoharie  4: Capital Region/N. Catskills 4323285 @ @ © O

4 Onondaga  7: Central New York 303661 @ @ ©

5 Allegany 9: Western New York 2141523 @ @ (@

6 Columbia  4: Capital Region/N. Catskills 2393660 €@ @ @

7 Ontario 8: Western Finger Lakes 2298394 @ @

8 Rockland  3: Lower Hudson Valley 2013478 @ @

9 Putnam 3: Lower Hudson Valley 1688814 @ (@

10 Chautauqua ~ 9: Western New York 1,561,991 @ ®

1 Steuben 8: Western Finger Lakes 829,223

12 Tompkins 7: Central New York 780,159

13 Niagara 9: Western New York 485,609 @

14 Livingston  8: Western Finger Lakes 224978 (2

St Lawrence

Chautauqua
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Total Releases by Zip Codes: 18

The 18 operational compressor stations reporting to NEI are in 18 zip codes. Compressor stations
were responsible for 92% of all recorded industrial emissions in their respective zip codes. In 14
of these zip codes, emissions from natural gas compressor stations were the only point source of
air pollution reported by NEI.

Total Releases per Square Mile

The distance and direction pollution travels from each natural gas compressor station on any given
day (or any hour) is dependent on many factors, including: the height of the stack, chemical
composition of the fuel, chemical composition of emissions, meteorological conditions (wind speed
and direction, atmospheric stability and cloud cover), as well as local and regional geographical
features.

Absent an independent analysis, most epidemiological studies assume that if stacks are short
(which is the case for NYS compressor stations), on a typical day most air pollution that is inhaled
has traveled a relatively short distance from a plant--something on the order of less than 10 miles—
recognizing that on certain days pollution from a single plant can travel hundreds or even
thousands of miles before it reaches the ground and is inhaled.

If we assume that the 10.5 million pounds of toxic releases generated by the largest polluter,
TGPC’s Compressor Station 245, fell within a 1-mile radius of the plant (a 2-mile diameter circle of
3.14 square miles), it amounts to 3.3 million pounds per square mile or approximately 0.12 pounds
per square foot.

If, instead, we assume it fell within 1.5-mile radius of the plant (a 3-mile diameter circle of 7.07
square miles), it amounts to 1.5 million pounds per square mile.
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Total Releases: Circular Area Population Profiles

The number of people in New York State exposed to air pollution from natural gas compressor
stations is significantly larger than generally recognized.

10-Mile Radius

Air pollution from a compressor station can easily travel 10 miles or more before returning to
ground level.

Approximately 1.6 million people live within 10 miles of the 18 natural gas compressor stations
analyzed in this report—more than 1 out of 8 New Yorkers or 12.5% of the population, which
works out to about 25 pounds per person over 7 years.

At this 10-mile radius, people in ~31 counties are potentially breathing air contaminated by
compressor station pollutants: NY (27), CT (1), and PA (3).

Russo & Carpenter| Institute for Health & the Environment | Rensselaer NY | 23



20-Mile Radius

Expanded to 20 miles the number potentially affected is 5.7 million (more than 1 out of every 3
people) in 52 counties: NY (39), CT (3), MA (1), NJ (3), and PA (6).

2-Mile Radius

Approximately 33,516 people live within a 2-mile radius. If we assume all the pollution was limited
to this radius, it works out to 1,201 pounds per person over 7 years.

(See section 2.5c.1. for more details)
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10. Total Releases by Health Effects

The 70 chemicals released by NYS’s natural gas compressor stations are linked to all 17 of the major
categories of human disease as classified by the International Statistical Classification of Diseases

and Related Health Problems, 10™" edition (ICD-10). These are summarized in the table below.

Most chemicals are known to cause multiple categories of diseases. Formaldehyde is a good
example. NEI shows releases totaling approximately 1.3 million pounds of this chemical.

Formaldehyde is a known human carcinogen, so it is included as a chemical associated with
neoplasms (ICD-10, Chapter 2). But it is also associated with virtually every other major category of
human disease, so it would be included as contributing to the totals in the table below for chapters
2,3,4,5,6,7,8,9,10, 11, 12, 14, 15, 16, 17, and 18.

There were, for example 9.5 million pounds of 59 chemicals related to neoplastic diseases
(malignant and benign neoplasms) released by 18 facilities in 14 counties, averaging 1.4 million
pounds annually (ICD-10, Ch. 2). Or, to put it differently, 23.9% of all 40.2 million pounds of toxic
chemicals released are carcinogens.

There were 16.2 million pounds of pollutants associated with circulatory diseases such as heart
attacks and strokes (ICD-10, Ch. 9). The table below lists health effects by their ICD Chapter.

Toxic Releases by ICD-10 Chapter

New York State Natural Gas Compressor Stations: 2008 to 2014

ICD Disease \ Disorders @ . Pounds Pounds %
Ch. S 8 38 2 Annual Total of
E £ E & Average Total
2 3 3 R Lbs.
O uw o o
1 Certain infectious and parasitic diseases 1 18 14 9 2,583,224 18,082,570 45.0
2 Neoplasms (malignant and benign) 59 18 14 9 1,362,610 9,538,272 239
3 Blood and blood-forming organs and certain disorders 41 18 14 2,678,763 18,751,319 47.0
involving the immune mechanism
4 Endocrine, nutritional and metabolic 51 18 14 9 1,016,765 7,117,352 17.8
5 Mental and behavioral 34 18 14 9 2,678,042 18,746,295 47.0
6 Nervous system 42 18 14 9 2,713,070 18,991,490 476
7 Eye and adnexa 40 18 14 9 3,547,275 24,830,922 61.8
8 Ear and mastoid process 15 18 14 9 2,494,582 17,462,077 43.5
9 Circulatory system 31 18 14 9 2,321,403 16,249,821 404
10 | Respiratory system 51 18 14 9 5,663,824 = 39,646,765 98.6
11 | Digestive system 45 18 14 9 5,496,041 38,472,286 95.7
12 Skin and subcutaneous tissue 48 18 14 9 3,963,161 27,742,125 69.0
13 Musculoskeletal system and connective tissue 17 18 14 9 176,168 1,233,174 3.1
14 | Genitourinary system 43 18 14 9 5,706,861 39,948,030 99.4
1. Urinary system 33 18 14 9 915,867 6,411,070 16.0
2. Reproductive system: pelvis, genitals and breasts 37 18 14 9 5,706,424 39,944,967 994
15 | Pregnancy, childbirth and the puerperium 18 18 14 9 2,803,817 19,626,720 48.8
16  Certain conditions originating in the perinatal period 20 18 14 9 3,215,181 22,506,319 56.0
17 Congenital malformations, deformations, chromosomal 5 18 14 9 5,663,578 39,645,048 98.7
abnormalities
18 Symptoms, signs and abnormal clinical and laboratory 43 18 14 9 5,663,743 39,646,203 98.7
findings, nec
All Releases 70 18 14 9 5,741,819 40,192,733  100%
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NYS Compressor Station Toxicants: 2008-2014

Total Releases by ICD-10 Disease Category

(millions of pounds) ~40.2
1. Certain infectious and parasitic diseases* 18.1
2. Neoplasms (malignant and benign) 9.5
3. Blood and blood form, certain immune disorders 18.8
4. Endocrine and metabolic 18.8
5. Mental and behavioral 18.7
6. Nervous system 19.0
7. Eye and adnexa 24.8
8. Ear and mastoid process 17.5
9. Circulatory system 16.3

10. Respiratory system 39.6

11. Digestive system 38.5

12. Skin and subcutaneous tissue 27.7

13. Musculoskeletal system\connective tissue 1.2

14. Genitourinary system 39.9

Urinary system 6.4
Reproductive system: Pelvis, genitals and breasts 40.0

15. Pregnancy, childbirth, puerperium 19.6

16. Certain conditions originating in the perinatal period 22.5

17. Birth defects, chromosomal abnormalities 39.6

18. Symptoms, signs, findings nec 39.6

* Systemic effects resulting from the release of greenhouse gases.
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11. Visualizing the Data

Scenario 1

It’s difficult to visualize what 40.2 million pounds of pollution looks like.
The following might help.
Everyone’s familiar with a 5-pound bag of flour. There’s one in every kitchen.

Assume that the 40.2 million pounds of toxic pollution generated by the state’s 18 compressor
stations has the same density as flour, i.e., that 5-pounds of pollution would fit in a bag equivalent
in size to a 5-pound bag of flour.

To put the 40.2 million pounds of compressor station pollution in 5-pound bags would require
8,038,545 bags.

Scenario 2

Let’s go a step further. Let’s say we wanted to take our 8

Sch d
million bags of toxic pollution for a ride. () R )
Assume we loaded all 7 years of compressor station - Albany®
pollution onto % - ton pickup trucks.
Pittsfiel
Each pickup could safely carry 1,000 pounds or 200 50 IR
5-pound bags. )] stockbridge
So, we’d have to load up 40,193 1-ton pickups (40.2 Y 4
million pounds / 1,000) r oy |
Let’s say each pickup is 20’ long and we were backed up Kiggston &
on the highway literally bumper to bumper: Our line of “ N7
40,193 1-ton pickup trucks would stretch 152 miles-- PRliohkeengie
exactly the distance from New York City to Albany. % 3“2527 min )
v A4
D , Dangbury
{] @& 2 h 41 min
44 Y {1 158 miles
w I o
// _ stamford
D PR
G g Long
__ New Vorkd
{784
=
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Scenario 3

Another scenario.

Let’s assume we aren’t stuck in traffic and instead our 40,193 trucks filled with compressor station
pollution are traveling 65 mph on the nation’s highways with 576 feet between each truck (the
distance the average driver needs to react in 6 seconds).

In this case our pollution convey would stretch about 4,537 miles (40,193 trucks x 596 feet / 5,280
feet) -- almost long enough to stretch from the easternmost location in the U.S., Houlton Maine,
down to Miami, back up to Tampa, along the Gulf Coast to Houston, across Texas, New Mexico,
Arizona and California to Los Angeles.

NORTH
WASHINGTON MONTANA DAKOTA |
MINNESOTA Ottawa Houlton
®
DSSKUOTTHA WISCONSIN
OREGON (DAHO MICHIGAN

WYOMING i

NEBRASKA < OWVA 8%
ILLINOIS OHIO PENN
NEVADA United States INDIANA
UTAH DENJ
; COLORADO WEST
San Frgncusco KANSAS  MISSOURI VIRGINIA

KENTUCKY VIRGIN

CALIFORNIA o a5 vegas

OKLAHOMA TENNESSEE A
Los Angeles ARIZONA GREANSES soujti
g NEW MEXICO ; 3
66h CAROLINA
) ALABAMA ’

4,649 miles GEORG|

Miami
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Scenario 4

A flour bags is 8” tall.

If we laid each of our 8,038,545 bags on their side they would stretch approximately 1,034 miles.

This is enough bags to line the interstates from Montauk Long Island, up to Plattsburgh, west to
Massena, down to Syracuse, went to Buffalo, down to Ripley and east to Jasper.
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Scenario 5

Everyone knows what a football field looks like.

New Era Field, home to the Buffalo Bills, is the only professional football field in NYS.

A football field measures 160’ x 360’ (57,600 sq. ft.).

Our flour bags measure 8” x6” x5”.

If we lay a flour bag on its widest sides, it measures 8” x 6” or 48 sq. inches.

It takes 14,400 bags to cover a football field with a single layer of 5-Ib. bags to a height of 5”.

If we placed all 8 million bags one atop the other, we could cover New Era Field to a height of about
97’ -- roughly the height of a 10-story office building.

A second scenario: If we laid the bags next to each other along the 5” dimension (the shortest),
since a football field is 100 yards or 300 feet, 0.417 ft per bag, times 8.04 million bags times 1 mile
per 5280 ft yields 634 miles. Since a football field is 0.057 mi long, we would need 634/0.057 or
about 11,000 football fields all lined up one after the other to “hold” this line of bags.
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Contents of the Report

This report is divided into four chapters.
e Chapter 1, Background: provides a brief review of the issues which motivated this report.

e Chapter 2, Compressor Station Releases: identifies the locations of natural gas compressor
stations in New York State (NYS) and the total volume of air pollution they generate based on
the three most recent years of data collected by the U.S. Environmental Protection Agency’s
(EPA) National Emissions Inventory. Detailed analysis of total air pollution is analyzed by
chemical, chemical category, NYS Department of Environmental Conservation (DEC) Regions,
counties, and zip codes.

e Chapter 3, Health Effects: provides a detailed analysis of compressor station air pollutants for
each of 17 major disease categories as defined by the International Classification of Diseases,
10th edition (ICD-10). For each disease category, gas compressor station air pollutants are
analyzed by chemicals, by ICD categorization, facilities, DEC regions, and by counties.

e Chapter 4, Facilities: provides a profile of each of the compressor station studied in this report
along with a summary of the health effects associated with the chemicals each generates.
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Materials and Methods

Health effects

To facilitate the identification of toxic exposures and their potential health and environmental
impacts, the author has created several proprietary SQL-compliant databases used in environmental
and epidemiological studies:

1.

Chemical Database: Contains essential data on slightly more than 21,000 unique chemicals or
chemical categories, including names, synonyms, identification numbers, chemical and
physical characteristics, and inclusion in federal, state and international reporting programs.

Occupational Database: Contains essential data on approximately 500 occupations or
occupational grouping for which there are epidemiological assessments. Occupations are
categorized according to the U.S. Bureau of Labor Statistics Standard Occupational
Classification (2010).

Health Effects Database: Indexes approximately 120,000 peer-reviewed studies examining
the impacts of toxic chemicals on human health and the environment. Each article is indexed
by the relevant ICD-10 code. Fields include: chemical name or identifier, author, full
reference, PMID, DOI, subject (human/animal), acute/chronic exposure, route of exposure
(inhalation, skin, drinking water, diet, etc.). This database can be used to identify all health
effects associated with a specific chemical or chemical category.
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U.S. National Emissions Inventory

The rationale for the creation of NEI and some of its limitations are described in the draft of NEI's
Technical Support Document, published in June 2014 (USEPA 2014):

The NEI is created to provide EPA, federal and state decision makers, the U.S. public, and other
countries the U.S.’s best and most complete estimates of CAP and HAP emissions. While EPA is
not directly obligated to create the NEI under the Clean Air Act, the Act authorizes the EPA
Administrator to implement data collection efforts needed to properly administer the NAAQS
program. Therefore, the Office of Air Quality Planning and Standards (OAQPS) maintains the NEI
program in support of the NAAQS. Furthermore, the Clean Air Act requires states to submit
emissions to EPA as part of their State Implementation Plans (SIPs) that describe how they will
attain the NAAQS. The NEl is used as a starting point for many SIP inventory development efforts
and for states to obtain emissions from other states needed for their modeled attainment
demonstrations.

While the NAAQS program is the basis on which EPA collect s CAP emissions from the state, local,
and tribal (S/L/T) air agencies, it does not require collection of HAP emissions. For this reason, the
HAP reporting requirements are voluntary. [authors’ emphasis] Nevertheless, the HAP emissions
are an essential part of the NEI program. These emissions estimates allow EPA to assess progress
in meeting HAP reduction goals described in the Clean Air Act 4 amendments of 1990. These
reductions seek to reduce the negative impacts to people of HAP emissions in the environment,
and the NEI allows EPA to assess how much emissions have been reduced since 1990.

If “HAP reporting requirements are voluntary” by extension it seems reasonable to conclude that EPA
isn’t legally obligated to analyze the results of the inventory to identify all potential health impacts, to
prioritize chemicals in terms of their greatest harm to health, or communicate this information to the
general public or state regulators effectively.

The National Emissions Inventory is available to the public on EPA’s website.

Data is published every 3 years. This report uses the last 3 years of published data: 2008, 2011, and
2014,

To estimate total releases over the 7-year period from 2008 through 2014, the average for 3 years
was determined and multiplied by 7. Given the characteristics of the data, performing these
calculations at different levels (e.g., facility versus country) sometimes produces slightly different
totals, though the difference is small and not statistically meaningful.
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U.S. EPA Greenhouse Gas Inventory
The major source of emissions of greenhouse gases is EPA’s Greenhouse Gas Inventory:

[T]he U.S. Greenhouse Gas Inventories developed by the U.S. government to meet U.S.
commitments under the United Nations Framework Convention on Climate Change (UNFCCC).
Article 4.1a of the UNFCCC requires that all countries periodically publish and make available to
the Conference of the Parties (COP) inventories of anthropogenic emissions and removals by sinks
of all greenhouse gases not controlled by the Montreal Protocol.

Subsequent decisions by the COP require the United States to submit these reports on an annual
basis and include emissions of carbon dioxide (CO;), methane (CH,), nitrous oxide (N>O),
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfur hexafluoride (SFs) and removal of
these gases by sinks. (EPA GGI).

Available EPA Data: Chemicals, Emissions Types, Years

Data on pollution from natural gas compressor stations in New York State is drawn from 2 federal
sources: U.S. EPA National Emissions Inventory (point sources) and U.S. EPA Greenhouse Gas
Inventory.

Stationary Sources

NEI’s point source data set provides data on releases from stationary sources (aka point or stack) and
provides information on 70 specific chemicals.

EPA’s GHGI provides data on 2 chemicals not included in NEI's point data set for compressor stations:
carbon dioxide and methane.
Fugitive Releases

EPA’s GHGI provides data on 3 chemicals from fugitive sources at the compressor station site: carbon
dioxide, methane and NOx. However, data is only available for 8 of NYS’s 18 Title V compressor
stations and this only begins in 2010.
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Our analysis: stationary combustion exhaust from Title V plant
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In this report it was not possible to analyze compressor station fugitive releases
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National Fuel’s planned compressor station in Hinsdale (Cattaraugus County)

Source: National Fuel Gas Supply Corp.
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Years of available data
EPA NEI reports data every third year—data is available for 2008, 2011 and 2014.

The data reported for NYS is fairly complete: 17 stations report data for all 3 years, while one reports
for 2008 and 2011 but not for 2014.

The national data seems fairly incomplete: (a) 409 compressor stations that reported releases in 2008
had not data for 2011, and (b) 196 that reported data in 2008 showed no data for 2014, and (c) 426
that reported data in 2011 showed no data for 2014. In a few cases we suspect this is due to plant
modifications but it is unlikely that this explains the extent of missing data.
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Available EPA Natural Gas Compressor Station Data: Chemicals, Emissions Types, Years, Sources

\ Stationary (Stack) Combustion 70 chemicals not including Carbon dioxide or Methane U.S. EPA National Emissions Inventory (Point Sources)
\  Stationary (Stack) Combustion Carbon dioxide U.S. EPA Greenhouse Gas Inventory (GHGI)

\  Stationary (Stack) Combustion Methane Not reported in either NEI or GHGI

V' Fugitive Emissions Carbon dioxide U.S. EPA Greenhouse Gas Inventory

V' Fugitive Emissions Methane U.S. EPA Greenhouse Gas Inventory

\ Fugitive Emissions ??? U.S. EPA NEI (Non-Point Sources): To be determined
#  Compressor Station Town County 2010 2011 2012 2013 2014 2015
Title V Permit 18 Operational Compressor Stations

1 AGSECS Southeast  Putnam J V AR VR NN AN N A A N oA
2 AG Stony Point CS Stony Point  Rockland V V VN V VoA A VoA AN A AN v N
3  DTIBorger CS Ithaca Tompkins \ N \

4 DTl UticaCS Frankfort Herkimer \ N N

5 DTl Woodhull CS Woodhull  Steuben V N N

6  NFGSC Beech Hill CS Willing Allegany \ N N

7 NFGSC Concord CS Concord Erie \ \ \ VoA AR
8 NFGSC Independence CS  Andover Allegany \ N N NERVARVARY NN
9 NFGSC Nashville CS Hanover Chautauqua | \

10 TGPC CS 224 Clymer Chautauqua |V NV SRR NN ANV N A v oA
11 TGPC CS 229 Eden Erie V VoA VoA A VoA VA AN AN AN v A
12 TGPC CS 230-C Lockport Niagara V V R AR SR
13 TGPC CS 233 York Livingston \ N N

14 TGPC CS 237 Manchester  Ontario \ N \

15 TGPC CS 241 LaFayette ~ Onondaga V AR VoA A A N oA A VoA AN AN AN N A
16 TGPC CS 245 Winfield Herkimer \ v A VoA A A N oA A N oA AN AN AN VAR
17 TGPC CS 249 Carlisle Schoharie \ VAR SRR oA A NN AN A AN AR
18 TGPC CS 254 Chatham Columbia \ VoA AN SRR VA ANV A A A N A
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#

Compressor Station

Air State Facility Permit

1

2
3
4
5

CGTC Corning CS
CGT Minisink CS
IGTS Wright CS
TNG Hancock CS
WP Dunbar CS

Town County
38 Operational Compressor Stations
Corning Steuben
Wawayanda Orange
Delanson Schenectady
Hancock Delaware
Windsor Broome

2008

2009

2010 2011 2012 2013 2014 2015

NAEEVAEN SN

NAEEVAEN SN

VARV v oA NEVARRY NN VAR SRR
N
\ V V \ v
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Identification of NYS Natural Gas Compressor Stations

The method used to identify natural gas compressor stations operating in NYS is described in
Chapter 2.
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Abbreviations

AG Algonquin Gas Transmission LLC

DTI Dominion Transmission Inc.

NFGSC National Fuel Gas Supply Corp.

CFR Code of Federal Regulations

ch Chemical or chemicals

cs Compressor Station

DEC New York State Department of Environmental Conservation
deh Dehydration

DOH New York State Department of Health

EPA U.S. Environmental Protection Agency

est’d estimated

Fac Facility or facilities

TGPC Tennessee Gas Pipeline Company

FDA Food and Drug Administration

FERC Federal Energy Regulatory Commission

GHG Greenhouse gas

IARC International Agency for Research on Cancer
ICD-10 International Classification of Disease, 10™ edition
Lbs. pounds

ng natural gas

nec not elsewhere classified

ngfsct natural gas fired stationary compressor turbine
NSPSs New Source Performance Standards

NYS New York State

REL Recommended exposure limit

src source

TBD To be determined
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Chapter 1. Background
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1.

Introduction

1.1.

Pollution as a Cause of Human Disease

The causes of human disease are various and complex. The siting of industrial facilities is
inherently problematic and political. Communities facing the prospect of a new natural gas
compressor station or the expansion of an existing station, must grapple with both sets of
concerns and, more difficult still, the specific question of how compressor station emissions
may potentially harm human health.

It was only in relatively recent years that a large part of the scientific community accepted
the view that environmental and occupational exposures to man-made chemicals and
radiation are a significant threat to health. The creation of the U.S. Environmental Protection
Agency (EPA) and the U.S. Occupational Agency (OSHA) in 1970 and the passage of the
National Cancer Act the next year were each partly motivated by growing evidence of
pollution as a cause of human diseases.

In the near half-century since these agencies and programs were created, significant progress
has been made in reducing pollution in the U.S. But when the actual history is studied, it is
clear that these advances only came because of sustained political efforts by people outside
of government attempting to pressure those in government to do the right thing over the
opposition of vested economic interests. Legislative measures are generally only taken many
years after scientific warnings are first raised. And more often than not, these long overdue
legislative measures are half-steps that are inadequately funded and ineffectively enforced.

While the positive steps that have been made should be recognized, the difference between
what society needed to do to confront the problem of pollution and what has actually been
done, is stark.

The two leading causes of death in the U.S. are cardiovascular disease and cancer.
Environmental and occupational exposure to chemicals are a significant risk factor for both
diseases. Based on data reported by the natural gas industry, this report shows that 18
compressor stations operating in New York State released a total of more than 40 million
pounds of toxic air pollution in the period from 2008 to 2014, including 16.3 million pounds
association with cardiovascular disease and 9.5 million pounds of carcinogens.

We are approaching the 50" anniversary of the creation of EPA and OSHA and President
Nixon’s declaration of “The War on Cancer”. In 50 years the nation has made little progress
in protecting the public from environmental exposures to known and suspected human
carcinogens. Perhaps most importantly, this includes the failure of the existing approach to
identifying and communicating environmental and occupational chemical risk.
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1.2.

President’s Cancer Panel (2010)

The long-recognized failure of federal agencies to address the environmental causes of
cancer led to the creation of the President’s Cancer Panel (PCP) which between September
2008 and January 2009 convened four national meetings “to assess the state of
environmental cancer research, policy and programs addressing known and potential effects
of environmental exposure on cancer.” More specifically, the Panel’s assigned task was to
appraise the National Cancer Program as established in accordance with the National Cancer
Act of 1971 (P.L. 92-218), the Health Research Extension Act of 1987 (P.L. 99-158), the
National Institutes of Health Revitalization Act of 1993 (P.L. 103-43), and Title V, Part A,
Public Health Service Act (42 U.S.C. 281 et seq.). The Panel’s overarching conclusion:

Research on environmental causes of cancer has been limited by low priority and
inadequate funding. .. There is a lack of emphasis on environmental research as a
route to primary cancer prevention. . . Cancer prevention efforts have focused
narrowly on smoking, other lifestyle behaviors and chemo-preventive
interventions. Scientific evidence on individual and multiple environmental
exposure effects on disease initiation and outcomes, and consequent health system
and societal costs, are not being adequately integrated into national policy
decisions and strategies for disease prevention, health care access and health
system reform. (U.S. DHHS 2010)

With regard to this paper’s primary concern, identifying the potential health risk associated
with routine operations of natural gas compressor stations, four of the Panels critical
conclusions are particularly relevant:

1. The Present Approach to Risk Assessment is Inadequate:

[Exposure assessment] is needed more broadly to evaluate cancer risk associated
with workplace or environmental exposures in the aggregate. In the U.S., most
available exposure assessments are badly outdated. A comprehensive assessment
of the extent of all environmental and workplace exposures, for example, has not
been conducted since the flawed Doll and Peto estimates published in 1981 (Doll
and Peto 1981). Although OSHA’s mission is to ensure that workplace
environments are safe, it does not conduct a comprehensive national review of
carcinogens in the workplace. (U.S. DHHS 2010, p. 15)

Cancer risk assessment also is hampered by lack of access to existing exposure
data, especially for occupational/industrial exposures, and regarding levels of
radon, asbestos, and other contaminants in schools and day care centers. (U.S.
DHHS 2010, p. viii)

Research Methodology and Data Collection Issues: In addition to measurement and
standard-setting issues, environmental and occupational cancer research and
assessment have suffered from methodologic and data collection weaknesses. (U.S.
DHHS 2010, p. 10)

Testimony, Paul Schulte, NIOSH: Right now, the numbers for how many workers are
exposed to most of the known carcinogens are 20 to 30 years old so we don’t really
know what the contemporary workforce is experiencing in terms of exposure.

Testimony, Sandra Steingraber, Ithaca College: Estimates of “attributable fractions”
of the cancer burden due to occupation (approximately 4 percent), pollution (2
percent), industrial products (<1 percent), and medicines and medical procedures
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(1 percent) are now believed to underestimate significantly the true toll of cancer
related to these exposures.” (U.S. DHHS 2010, p. 2)

Recommendation: A thorough new assessment of workplace chemical and other
exposures is needed to quantify current health risks. Previous estimates of
occupational cancer risk are outdated and should no longer be used by government
or industry. (xii)

Recommendation: Measurement tool development and exposure assessment
research, including the development of new research models and endpoints,
should be accelerated to enable better quantification of exposures at individual,
occupational, and population levels. (U.S. DHHS 2010, p. xiv)

Recommendation: Epidemiologic and hazard assessment research must be
continued and strengthened in areas in which the evidence is unclear, especially
research on workplace exposures, the impact of in utero and childhood exposures,
and exposures that appear to have multigenerational effects. Current funding for
federally supported occupational and environmental epidemiologic cancer research
is inadequate. (U.S. DHHS 2010, p. 105)

. Workers, Other Populations with Known Exposures, and the General Public
Require Full Disclosure of knowledge about Environmental Cancer Risks

Individuals and communities are not being provided all available information about
environmental exposures they have experienced, the cumulative effects of such
exposures, and how to minimize harmful exposures. (U.S. DHHS 2010, p. ix)

Continued Epidemiologic and Other Environmental Cancer Research Is Needed:
Cancer risk assessment . . . is hampered by lack of access to existing exposure data,
especially for occupational/industrial exposures, and regarding levels of radon,
asbestos, and other contaminants in schools and day care centers. (U.S. DHHS
2010, p. 98)

. Medical Professionals Need to Consider Occupational and Environmental Factors
When Diagnosing Patient lliness

Physicians and other medical professionals rarely ask patients about their
workplace and home environments when taking a medical history. Such
information can be invaluable in discovering underlying causes of disease.
Moreover, gathering this information would contribute substantially to the body of
knowledge on environmental cancer risk. (U.S. DHHS 2010, p. ix)

. Inadequate Funding

Testimony: Elizabeth Fontham, Louisiana State University: Unfortunately, while
budgets have waxed and waned on the federal level, a consistent finding, | would
say, is that occupational and environmental exposures have been under addressed.
(U.S. DHHS 2010, p. 5)

NIOSH Work Group: In 1996, NIOSH convened a group of experts from academia,
business, labor, and government to identify the gaps in occupational cancer
research methods.60 The group’s recommendations for strengthening research
methods, which became part of NIOSH’s National Occupational Research Agenda,
focused on four broad areas: identification of occupational carcinogens, design of
epidemiologic studies, risk assessment, and primary and secondary prevention
(U.S. DHHS 2010, p. 10)
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For those who believe that environmental factors are a much-neglected risk factor
for cancer (as well as for non-neoplastic diseases) PCP’s conclusion is an important
step in the right direction. (Everything the Panel has stated about the lack of
attention to environmental and occupational causes of cancer could, in our
opinion, also be said of non-neoplastic diseases.)

It is, we think, remarkable that those advancing the view that environmental exposures play only the
smallest role in human cancer do so without ever discussing let alone conducting a detailed
assessment of exposure, i.e., the extent to which Americans are exposed to chemical and radiologic
carcinogens.

The starting place of scientific inquiry is identifying all possible factors which might in some measure
affect the phenomenon under investigation. How is it possible to conclude that environmental causes
are bit players without first having examined fundamental questions related to the extent and
significance of exposures to man-made carcinogens? Such questions include: the total pounds of
chemicals manufactured and imported, their number and characteristics, the number of chemicals
approved for commercial use, the number and volume of chemicals produced by combustion (not
intentionally manufactured), where and how exposures occur, their persistence in the environment,
chemical synergism, issues related to exposure assessment, and the number of carcinogens found in
human urine, blood and adipose tissue as well as evidence of neo-natal contamination?

Any summary account attempting to answer the question (however tentatively) “What causes
cancer?” must include an analysis of these critical issues as well as a number of pertinent
methodological concerns. Absent this framework any analysis which purports to claim that X% of Y
cancers are caused by Z (or some combination of factors) is logically unsound—all of the possible
relevant explanations have not been considered.

In this paper, we show that 18 of the state’s ~40 natural gas compressor stations released an
estimated 40.2 million pounds of toxic into the air over a 7-year period—an annual average of about
5.7 million pounds. The 7-year total included an estimated 9.5 million pounds of carcinogens (80% of
which are classified as “know human carcinogens”)—approximately 1.4 million pounds a year. The
significance of this finding we believe, speaks for itself. Would a reasonable person who is presented
with fact persist in the assertion that environmental factors are only a small causal factor? We don’t
think so.

Our establishing the extent of carcinogenic exposures in a single facility does not prove that they
cause a specific percentage of a given cancer or all cancers at this work site, but it does demonstrate
that an analysis consistent with the principles, methods and logic of scientific inquiry must seriously
take environmental considerations into account.

In Discourse on Method Descartes advises that “when it is not in our power to determine what is true,
we ought to follow what is most probable.” It is this precept that has been the hallmark of modern
science. It is, however, one which cannot be said to guide the nation’s approach to preventing cancer.
The tired assertion endlessly repeated that most cancers have little or no connection to
environmental pollution is made without context or reference to physical realities--the extent and
characteristics of chemical contamination and its documented effects. The environmental hypothesis
is in no meaningful way refuted. It is simply dismissed. The physical reality of widespread,
unavoidable chemical contamination is the large picture that must frame any meaningful discussion
of cancer’s etiology as well as risk assessment.
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1.3.

Outdoor Air and Particulate Air Pollution: Known Human Carcinogens
What is that larger picture?

In 2013, the International Association for Research on Cancer, the specialized cancer
agency of the World Health Organization, classified outdoor air as a known human
carcinogen and a leading cause of cancer deaths.

IARC'’s study was “based on the independent review of more than 1,000 scientific papers
from studies on five continents. The reviewed studies analyze the carcinogenicity of various
pollutants present in outdoor air pollution, especially particulate matter and transportation-
related pollution. The evaluation is driven by findings from large epidemiologic studies that
included millions of people living in Europe, North and South America, and Asia.”

After reviewing the extensive scientific literature IARC concluded that there is sufficient
evidence to conclude that exposure to outdoor air pollution is a cause of lung cancer (Group
1) and that there is a positive association with an increased risk of bladder cancer.

From 2008 to 2014, NYS’s natural gas compressor stations released an estimated 2.9 million
pounds of particulate pollution, a major component of outdoor air pollution. Particulate
airborne pollution was evaluated separately by IARC and was also classified as carcinogenic
to humans (Group 1).

The IARC evaluation showed an increasing risk of lung cancer with increasing levels
of exposure to particulate matter and air pollution. Although the composition of air
pollution and levels of exposure can vary dramatically between locations, the
conclusions of the Working Group apply to all regions of the world.

A recent Chinese study observed that cancer is rising in China in significant part to air
pollution but that policies to systematically use cancer registry statistics and air pollution
data to understand this problem are inadequate (which is also true in this country).

Analyses on the cancer registry data show that cancer burden related to air
pollution is on the rise in China and will likely increase further, but there is a lack of
data to accurately predict the canc