








increasing water-allocation competition among farmers, energy producers, urban dwellers, and
ecosystems. '’

New York

New York has begun to experience adverse effects from climate change. In 2014, the
New York Attorney General’s Office released a report, Current and Future Trends in Extreme
Rainfall Across New York State, which highlights dramatic increases in the frequency and
intensity of extreme rain storms across New York.!”® As but one example, devastating rainfall
from Hurricane Irene in 2011 dropped more than 11 inches of rain in just 24 hours, causing
catastrophic flooding in the Hudson Valley, eastern Adirondacks, Catskills and Champlain
Valley. Thirty-one counties were declared disaster areas. Over 1 million people were left without
power, more than 33,000 had to seek disaster assistance, and 10 were killed. Damage estimates
totaled $1.3 billion. While no individual storm can be tied to climate change, the trends in
extreme rainfall already being felt across New York State are consistent with scientists’
predictions of new weather patterns attributable to climate change.

Hurricane Irene Flooding

Image from ABC 7 Eyewitness News

12 What Climate Change Means for New Mexico and the Southwest, supra, at 1-2.

'3 Current & Future Trends in Extreme Rainfall Across New York State, A Report from the
Environmental Protection Bureau of the New York State Attorney General (Sept. 2014) (based on data
from the 2014 National Climate Assessment and the National Oceanographic and Atmospheric
Administration’s Northeast Regional Climate Center), available at:
https://ag.ny.gov/pdfs/Extreme Precipitation Report%209%202%2014.pdf
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Similarly, in August 2014, a weather front stalled over Long Island, dumping more than
13" inches of rain—nearly an entire summer’s worth—in a matter of hours and breaking the
state’s rainfall record. That deluge flooded out over 1,000 homes and businesses, opened massive
sinkholes on area roadways, and forced hundreds to evacuate to safer ground. Initial damage
estimates exceeded $30 million.

Historic Long Island Flash Flooding

=

Image from NYTimes (Andrew Theodorakis/Getty Images)

Also, New York’s rate of sea level rise is much higher than the national average and
could account for up to 6 feet of additional rise by 2100 if greenhouse gas emissions are not
abated. Storm surge on top of high tide on top of sea level rise is a recipe for disaster for coastal
New York. The approximately 12 inches of sea level rise New York City has experienced since
1900 may have expanded Hurricane Sandy’s flood area by about 25 square miles, flooding the
homes of an additional 80,000 people in the New York City area alone.!” That flooding
devastated areas of New York City, including the Brooklyn-Queens Waterfront, the East and
South Shores of Staten Island, South Queens, Southern Manhattan, and Southern Brooklyn,
which in some areas lost power and other critical services for extended periods of time.

174 New York City Panel on Climate Change 2015 Report, Chapter 2: Sea Level Rise and Coastal
Storms. Ann. N.Y. Acad. Sci. ISSN 0077-8923, available at:
http://onlinelibrary.wiley.com/doi1/10.1111/nyas.12593/full
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Hurricane Sandy exposed critical weaknesses in the resilience of New York’s utility
infrastructure, the danger that this weakness poses to New Yorkers, and the collateral damage to
the economy:

Almost 2 million utility customers suffered from electricity outages;

Tens of thousands of utility customers were left without power for weeks;
Hospitals were shut down and patients displaced;

Many drinking water utilities lost power, which disrupted their ability to
provide safe water; and sewage treatment plants could not operate, resulting in
billions of gallons of untreated or partially treated sewage flowing into local
waterways.

The costs of Hurricane Sandy to New York alone will likely top $40 billion, including $32.8
billion to repair and restore damaged housing, parks and infrastructure and to cover economic
losses and other expenses. That figure includes $9.1 billion to help mitigate and prevent potential
damages from future severe weather events.!’®

O O O O

Of course, sea level rise will not stop in 2100, nor in 2200 especially if a high GHG
emission scenario continues, resulting in locked-in or “committed” sea level rise over hundreds
or thousands of years, drastically altering New York’s coastline and disrupting our

175 Kemp et al., Contribution of relative sea-level rise to historical hurricane flooding in New
York City, Journal of Quaternary Science 28(6), at 537-541 (2013).

176 See State of New York, Governor Cuomo Holds Meeting with New York's Congressional
Delegation, Mayor Bloomberg and Regional County Executives to Review Damage Assessment for the
State in the Wake of Hurricane Sandy, available at: https://www.governor.ny.gov/news/governor-cuomo-
holds-meeting-new-yorks-congressional-delegation-mayor-bloomberg-and-regional
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communities.!”” The figure below!”® illustrates the inundation in portions of New York City

resulting from the committed sea level rise expected from 4°C (7.2°F) of warming.!”> Note that
in the ongoing rulemaking for the Safe Vehicles Rule, the National Highway Traffic Safety
Administration has determined that taking no policy actions to reduce CO2 emissions will cause
global surface temperature in 2100 to increase to 3.48°C!'®, close to the 4°C warming represented
in the figure.

New York City Sea Level Rise from 4 Celsius Warming

8 9 meters of sea level rise

e G cENTRAL

207

Although New York has taken a number of actions to reduce pollutants such as nitrogen
oxides and volatile organic compounds that contribute to ground level ozone (smog) formation,
ozone pollution remains a persistent problem. Much of New York City and Long Island have not
attained the 2008 ozone standards, much less the more protective 2015 standards. A significant
amount of the pollutants that contribute to smog is generated in upwind states and carried by
prevailing winds into New York and other northeastern states. As the climate warms, increased
temperatures create more favorable conditions for the formation of smog. According to the Third
National Assessment on Climate Change, for example, under a scenario in which greenhouse

177U.S. Global Change Research Program, 2014 National Climate Assessment, at 345.

178 Data file available at http://sealevel.climatecentral.org/maps/google-earth-video-global-cities-
at-risk-from-sea-level-rise

179 Carbon choices determine US cities committed to futures below sea level. Strauss,B.H., S.
Kulp, and A. Levermann. PNAS November 3, 2015 112 (44) 13508-13513, available at
https://doi.org/10.1073/pnas. 1511186112

180 Draft Environmental Impact Statement for the Safer Affordable Fuel-Efficient (SAFE)
Vehicles Rule for Model Year 2021-2026 Passenger Cars and Light Trucks. NHTSA. July 2018. Docket
No. NHTSA-2017-0069. 500 pp.
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gases continue to increase, this would lead to higher ozone concentrations in the New York
metropolitan region, driving up the number of ozone-related emergency room visits for asthma in
the area by 7.3 percent--more than 50 additional ozone-related emergency room visits per year in
the 2020s, compared to the 1990s.!8! The figure below, included in that report, shows that
projected worsening in asthma cases in the New York City area.

Climate Change Projected to Worsen Asthma
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North Carolina

The effects of climate change have been felt and will continue to be felt from the
mountains to the sea and across every sector of North Carolina’s economy.

With approximately 3,375 miles of shoreline,'®? North Carolina is particularly vulnerable
to the effects of sea-level rise. In its 2010 Sea Level Rise Assessment Report, the North Carolina
Coastal Resource Commission’s Science Panel on Coastal Hazards concluded that a 39-inch rise
in sea levels was likely to occur on the North Carolina coast in the next century.'®* The Panel’s

181 U.S. Global Change Research Program, 2014 Third National Assessment on Climate Change,
at 222 (citing Sheffield, P. E., J. L. Carr, P. L. Kinney, and K. Knowlton, Modeling of regional climate
change effects on ground level ozone and childhood asthma. American Journal of Preventive Medicine,
41, 251-257 (2011), available at http://download.journals.elsevierhealth.com/pdfs/journals/0749-
3797/P11S0749379711003461.pdf)

182 NOAA Office for Coastal Management, Shoreline Mileage of the United States,
https://coast.noaa.gov/data/docs/states/shorelines.pdf.

183 N.C. Coastal Resource Commission Science Panel, North Carolina Sea-Level Rise
Assessment Report (March 2010), available at
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2015 update predicted that sea levels would rise by 1.9 to 10.6 inches at different locations along
North Carolina’s coast by 2045134

Because of eastern North Carolina’s low-lying topography, North Carolina faces
extensive loss of land to inundation from sea-level rise.!®> In 2014, the North Carolina Division
of Emergency Management concluded that over the century, North Carolina could see the
inundation of 800 square miles of North Carolina’s coastal plain, representing 9% of the land
area in North Carolina’s 20 coastal counties.'®® Another study predicted that 13 North Carolina
communities will face chronic inundation from sea level rise by 2035 and that a further 36
communities will experience chronic inundation by 2100.'%7

North Carolina sits within a frequent hurricane path, making its coastal region especially
vulnerable to hurricanes and inland flooding. This year, Hurricane Florence claimed the lives of
44 people in North Carolina and caused an estimated $17 billion in damage.'%® The storm
shattered the previous rainfall record set by Hurricane Floyd in 1999 of 24.06 inches. During the
hurricane, Elizabethtown, North Carolina saw 35.93 inches of rainfall and Swansboro, North
Carolina saw more than 33 inches of rainfall.'®® A rainfall meteorologist at North Carolina State
University calculated that Hurricane Florence, compared to all storms in the United States over
the last 70 years, produced the second highest amount of rain in a concentrated (14,000 square
mile) land area.'®® On the meteorologist’s list, four of the top seven storms occurred in the last

https://files.nc.gov/ncdeq/Coastal%20Management/documents/PDF/Coastal%20Hazards%20Storm%20In
formation/NC_Sea Level Rise Assessment Report 2010 _CRC_ Science Panel.pdf.

134 N.C. Coastal Resource Commission Science Panel, North Carolina Sea-Level Rise
Assessment Report: 2015 Update to 2010 Report and 2012 Addendum (March 31, 2015), available at
https://files.nc.gov/ncdeq/Coastal%20Management/documents/PDF/Science%20Panel/2015%20NC%20S
LR%20Assessment-FINAL%20REPORT%20Jan%2028%202016.pdf.

185 North Carolina Department of Public Safety, North Carolina Emergency Management
Geospatial and Technology Management, North Carolina Sea Level Rise Impact Study: Final Study
Report (June 2014).

186 Id.

187 Union of Concerned Scientists, When Rising Seas Hit Home: Fact Sheet: North Carolina
Faces Chronic Inundation (July 2017), available at
https://www.ucsusa.org/sites/default/files/attach/2017/07/when-rising-seas-hit-home-northcarolina-fact-

sheet.pdf.

188 Press Release, North Carolina Governor’s Office, Six Months After Florence Made Landfall,
North Carolina Continues Work to Rebuild (Mar. 12, 2019), https://governor.nc.gov/news/six-months-
after-florence-made-landfall-north-carolina-continues-work-rebuild; Press Release, North Carolina
Governor’s Office, Updated Estimates Show $17 Billion in Damage (Oct. 31, 2018),
https://governor.nc.gov/news/updated-estimates-show-florence-caused-17-billion-damage.

18 WRAL-TV, Record Rainfall: Some Saw Almost 3 Feet from Florence (Sept. 17, 2018),
available at https://www.wral.com/florence-causes-record-rainfall-/17850750/.

190 Borenstein, S., Florence Is Nation’s Second Wettest Storm, Behind Harvey, WFTV (Sep. 27,
2018), available at https://www.wftv.com/weather/eye-on-the-tropics/florence-is-nation-s-second-
wettest-storm-behind-harvey/842701535.
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three years.!”! In 2016, Hurricane Matthew had devastating impacts on many of the same areas
of eastern North Carolina, killing at least 27 people and causing some $1.5 billion in damage,
from which the state is still recovering.'*?

The amount of rainfall and flooding these hurricanes have brought used to be extremely
rare in North Carolina, but it is not rare anymore. Based on pre-climate change weather patterns,
Hurricane Florence’s rainfall was described as an event that eastern North Carolina could expect
to occur only once every 1000 years.!”® Hurricane Matthew, a 500-year flood event,'** hit eastern
North Carolina just two years before Florence. As Governor Cooper of North Carolina said, “We
have to understand that when you have two so-called 500-year floods within 22 months of each
other, [we’re] not sure you’re talking about [a] 500-year flood anymore. We’ve got something else
on our hands.” > A third 500-year flood event, caused by Hurricane Floyd, struck eastern North
Carolina in 1999.!° That makes three 500-year (or longer) flood events to hit eastern North
Carolina in the past 19 years.

Climate change presents severe health risks for North Carolina’s citizens, especially
vulnerable populations such as the elderly and children. The North Carolina Department of
Health and Human Services has evaluated health risks associated with climate change impacts
such as increased drought, increased precipitation, heat waves, hurricanes, and sea-level rise.'”’
The health risks associated with these impacts include:

e Waterborne disease outbreaks, increased foodborne illnesses, and compromised drinking
water quality.

e Increases in mosquito populations after hurricanes and high rain events.

e Physical injuries caused by hurricanes, flooding, high winds, droughts, and heat waves.

e Respiratory illness caused by prolonged drought periods.

191 Id.

192 Federal Emergency Management Agency, Six Months Following Hurricane Matthew,
Volunteers Work for North Carolina Progress (April 6, 2017), available at https://www.fema.gov/news-
release/2017/04/06/six-months-following-hurricane-matthew-government-partners-volunteers-work.

193 Risk Management Solutions, Hurricane Florence: Rainfall up to a 1,000-Year Return Period
(Sep. 14, 2018), available at https://www.rms.com/blog/2018/09/14/hurricane-florence-rainfall-up-to-a-
1000-year-return-period/.

194 Office of Water Prediction, National Weather Service, Hurricane Matthew, 6-10 October 2016
Annual Exceedance Probabilities (AEPs) for the Worst Case 24-Hour Rainfall (prepared Oct. 18, 2016),
available at
http://www.nws.noaa.gov/ohd/hdsc/aep_storm_analysis/AEP HurricaneMatthew October2016.pdf.

195 Perchick, M., Florence Flooding: Gov. Cooper Continues Survey of Flood Damage,
Announces Housing Assistance Program, WTVD-TV (Sept. 22, 2018), available at
https://abcl1.com/florence-flooding-gov-cooper-continues-survey-of-flood-damage/4314903/.

196 Millner, M., University of North Carolina, Remembering Hurricane Floyd (Oct. 2009),
available at https://docsouth.unc.edu/highlights/floyd.html.

197N.C. Department of Health and Human Services, Division of Public Health, North Carolina
Climate and Health Profile (March 2015), available at
http://epi.publichealth.nc.gov/oee/climate/Climate AndHealthProfile.pdf.
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e Lung disease and premature death from heart or lung disease from increased ground-level
ozone formed by rising temperatures.'*®

Droughts caused by climate change can make a forest more prone to wildfires,'” creating
another major risk to North Carolinians’ health. Between October and November of 2016, thirty
fires scorched 80,000 acres in drought-stricken western North Carolina counties. State air quality
officials detected 24 instances of code orange conditions during the fires, 11 instances of code
red, two in code purple and two in code maroon. Fine particulate matter from wildfires is an
existing threat to North Carolinians’ health, causing increases in respiratory and cardiovascular
emergencies in downwind communities.?%

Climate change also harms North Carolina’s agriculture and agribusiness sector, which is
largely based in the eastern part of the state and contributed $84 billion to North Carolina’s
economy in 2016.2°! Major crops include corn, cotton, tobacco, sweet potatoes, pork, turkey, and
chicken. Increasingly severe droughts cause crop failures, and higher temperatures reduce
livestock productivity.??? Saltwater intrusion from sea level rise can make soils too salty for
native plants to grow, impacting crop yields.?>* North Carolina’s forestry industry would suffer
similar impacts from saltwater intrusion, and increasingly severe and frequent hurricanes would
damage North Carolina’s forestlands. One study in North Carolina predicted that forest damages
rise by $500 million for every increase in category level of hurricane.?*

198 Id
199 Id

200N.C. Department of Health and Human Services, Division of Public Health, North Carolina
Climate and Health Adaptation Plan Update (2016), available at
http://epi.publichealth.nc.gov/oee/climate/Climate AndHealthAdaptationPlan.pdf.

201 Brian Long, Today’s Topic: Economic impact of NC agriculture, agribusiness increases to $84
billion, In the Field, N.C. Dep’t of Agriculture and Consumer Services (June 7, 2016), available at
http://info.ncagr.gov/blog/2016/06/07/todays-topic-economic-impact-of-nc-agriculture-agribusiness-
increases-to-84-billion/

202 EPA, What Climate Change Means for North Carolina (August 2016), available at
https://19january2017snapshot.epa.gov/sites/production/files/2016-09/documents/climate-change-nc.pdf

203 N.C. Department of Environmental Quality, Division of Coastal Management, Sea Level Rise,
https://deq.nc.gov/about/divisions/coastal-management/coastal-management-hot-topics/sea-level-rise (last
visited Jan. 4, 2018)

204 University of Maryland, Center for Integrative Environmental Research, Economic Impacts of
Climate Change on North Carolina (Sept. 2008), available at
http://cier.umd.edu/climateadaptation/North%20Carolina%20Economic%20Impacts%200f%20Climate%
20Change%?20Full%20Report.pdf.
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North Carolina’s tourism industry, which generated $22.9 billion in visitor spending in
2016, is also at risk.2%> Tourism is threatened by loss of beach areas due to sea level rise and
decrease in demand for coastal travel due to unpredictable weather patterns.?%

North Carolina is already incurring significant transportation and infrastructure costs due
to climate change impacts. Large numbers of North Carolina’s coastal railways, ports, airports,
and water and energy supply systems are at low elevations and are therefore vulnerable to the
effects of sea level rise and more frequent hurricanes.?°” The North Carolina Department of
Transportation is raising the roadbed of U.S. Highway 64 across the Albemarle-Pamlico
Peninsula by four feet, which includes 18 inches to account for sea level rise.?%

Finally, climate change harms North Carolina’s tremendous ecological resources, such as
its coastal estuaries. North Carolina’s coastal estuaries perform essential functions, including
filtering pollutants and supporting fisheries.?%’ Disruption of these important resources from
storm damage and salt water intrusion negatively impacts fisheries and depletes water quality.

Oregon

Oregon is already experiencing adverse impacts of climate change and these impacts
are expected to become more pronounced in the future, significantly affecting Oregon's
economy and environment:

Loss of Snowpack and Drought

The seasonal flow cycles of rivers and streams are changing due to warmer winters and
decreased mountain snowpack accumulation, as more precipitation falls as rain, not snow.?!°
The Third Oregon Climate Assessment Report?!! explained that events in 2015 demonstrated the
kind of impacts this has already had, and will have in the future:

In 2015, Oregon was the warmest it has ever been since record keeping began in 1895
(NOAA, 2017). Precipitation during the winter of that year was near normal, but winter
temperatures that were 5—6°F above average caused the precipitation that did fall to fall

205 North Carolina Tourism Generates Record Employment and Visitor Spending in 2016,
Economic Development Partnership of North Carolina (May 8, 2017), available at
https://edpnc.com/north-carolina-tourism-generates-record-employment-visitor-spending-2016/

206 University of Maryland, Economic Impacts of Climate Change on North Carolina, supra.
207 EPA, What Climate Change Means for North Carolina, supra.

208 U.S. Global Change Research Program, National Climate Assessment (2014),
https://nca2014.globalchange.gov/report/regions/southeast.

209'N.C. Department of Environmental Quality, Sea Level Rise, supra.

210 p. Zion Klos et al., Extent of the Rain-Snow Transition Zone in the Western U.S. Under
Historic and Projected Climate, 41 Geophysical Res. Letters 4560, 4560—68 (2014).

2! The Third Oregon Climate Assessment Report, Oregon Climate Change Research Institute,
January 2017.
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as rain instead of snow, reducing mountain snowpack accumulation (Mote et al., 2016).
This resulted in record low snowpack across the state, earning official drought
declarations for 25 of Oregon’s 36 counties. Drought impacts across Oregon were
widespread and diverse:

Farmers in eastern Oregon’s Treasure Valley received a third of their normal irrigation
water because the Owyhee reservoir received inadequate supply for the third year in a
row (Stevenson, 2016) ...

People near the Upper Klamath Lake were warned not to touch the water as algal blooms
that thrived in the low flows and warm waters produced extremely high toxin levels
(Marris, 2015) ...

More than half of the spring spawning salmon in the Columbia River perished, likely due
to a disease that thrived in the unusually warm waters (Fears, 2015) ...

The West Coast—wide drought developed alongside a naturally-driven large, persistent
high-pressure ridge (Wise, 2016). However, anthropogenic warming exacerbated the
drought, particularly in Oregon and Washington (Mote et al., 2016; Williams et al., 2015)

Oregon’s temperatures, precipitation, and snowpack in 2015 are illustrative of
conditions that, according to climate model projections, may be considered “normal”
by mid-century.?!?

And there has been more bad news since 2015. In 2018, researcher John Abatzoglou
reported that:

Drought impacts are being felt most notably in Oregon, which endured a period of
substandard snowpack followed by unusually dry and warm conditions since May. The
impacts cover the gamut from fire to farms to fish ...

Fishing restrictions have been enacted in the Umpqua River in western Oregon due to
critically warm stream temperatures for steelhead and salmon. The combination of very

212 Id. at 12-13, citing: P. W. Mote et al.,. Perspectives on the causes of exceptionally low 2015
snowpack in the western United States.(2016).; D. Fears, As salmon vanish in the dry Pacific Northwest,
so does Native heritage, Washington Post ( 2015); J. Stevenson, Documenting the Drought, The Climate
CIRCulator ( 2016); E..Marris, In the Dry West, Waiting for Congress, The Klamath Tribes Tribal News
and Events (2015); A.P. Williams et al., Contribution of anthropogenic warming to California drought
during 2012-14, Geophysical Research Letter, 2015.
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low flows—including recent daily record low flows—due to subpar precipitation and

warm temperatures have allowed water temperatures to warm faster than usual '3

Sea Level Rise

Ocean sea levels will rise between four inches and four-and-a-half feet on the
Oregon coast by the year 2100, and coastal residents, cities and towns along Oregon’s 300
miles of coastline and 1400 miles of tidal shoreline will be threatened by increased flooding
and erosion as a result. Residential development, state highways, and municipal
infrastructure are all at risk to such threats.?!*

Ocean Acidification and Hypoxia

As a result of climate change, ocean waters are now more acidified, hypoxic (low
oxygen), and warmer, and such impacts are projected to increase, with a particular detrimental
impact on some marine organisms like oysters and other shellfish, which will threaten marine
ecosystems, fisheries and seafood businesses that play a vital role in Oregon’s economy and
culture.?!® As the Third Oregon Climate Assessment Report observed, “[T]he West Coast has
already reached a threshold and negative impacts are already evident, such as dissolved shells in
pteropod populations ... and impaired oyster hatchery operations ...”?!

The Oregon Coordinating Council on Ocean Acidification and Hypoxia recently reported
that “[n]ew research points to an ever-growing list of marine organisms that are now known to be
vulnerable to the threats of ocean acidification and hypoxia (OAH). The list includes species
such as Dungeness crabs, rockfishes and salmon that underpin livelihoods and connections to the
sea for many Oregonians.”?!”

In March of 2017, KVAL TV in Eugene, Oregon chronicled the experience of the
Whiskey Creek Hatchery off Netarts Bay in Tillamook, Oregon. Manager Alan Barton said that
“[w]e probably produce about a third of all oyster larvae on the West Coast.” But in 2007 and
2008, hatchery output collapsed by 75%. Working with scientists from Oregon State University,

213 Abatzoglou, “Drought Returns to the Pacific Northwest,” OCCRI Climate Circulator (August
2018).

214See W. Spencer Reeder et al., Coasts: Complex Changes Affecting the Northwest'’s
Diverse Shorelines, in Climate Change in the Northwest: Implications for Our Landscapes,
Waters, and Communities 67-109 (Meghan M. Dalton et al. eds., 2013); Ben Strauss et al.,
Climate Cent., California, Oregon, Washington and the Surging Sea: A Vulnerability Assessment
with Projections for Sea Level Rise and Coastal Flood Risk 29 (2014).

215 See Francis Chan et al., Cal. Ocean Sci. Tr., The West Coast Ocean Acidification and
Hypoxia Science Panel: Major Findings, Recommendations, and Actions (2015); Julia A. Ekstrom
et al., Vulnerability and Adaptation of U.S. Shellfisheries to Ocean Acidification, 5 Nature Climate
Change 207, 207-14 (2015).

216 Third Oregon Climate Assessment Report, supra, at 36.

217 Oregon Coordinating Council on Ocean Acidication and Hypoxia, 1* Biennial Report, at 8,
September 15, 2018.
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Whiskey Creek identified ocean acidification as the problem. They developed a way to treat the
water at the hatchery, which has been successful. But Barton does not believe that treatment is a
long-term solution:

“The short term prospects are pretty good. But within the next couple of decades we’re
going to cross a line I don’t think we’re going to be able to come back from,” he says. “A
lot of people have the luxury of being skeptics about climate change and ocean
acidification. But we don’t have that choice. If we don’t change the chemistry of the
water going into our tanks, we’ll be out of business. It’s that simple for us.”?!®

Forests, Pests and Fires

Oregon is largely defined by its iconic forests, which climate change threatens in a
myriad ways, as the Third Oregon Climate Assessment Report detailed:

Future warming and changes in precipitation may considerably alter the spatial
distribution of suitable climate for many important tree species and vegetation types in
Oregon by the end of the 21st century. Changing climatic suitability and forest
disturbances from wildfires, insects, diseases, and drought will drive changes to the forest
landscape in the future. Conifer forests west of the Cascade Range may shift to mixed
forests and subalpine forests would likely contract. Human-caused increases in
greenhouse gases are partially responsible for recent increases in wildfire activity.
Mountain pine beetle, western spruce budworm, and Swiss needle cast remain major
disturbance agents in Oregon’s forests and are expected to expand under climate change.
More frequent drought conditions projected for the future will likely increase forest
susceptibility to other disturbance agents such as wildfires and insect outbreaks.

Future warming and changes in precipitation may considerably alter the spatial
distribution of suitable climate for many important tree species and vegetation types in
Oregon by the end of the 21st century (Littell et al., 2013). Furthermore, the cumulative
effects of changes due to wildfire, insect infestation, tree diseases, and the interactions
between them, will likely dominate changes in forest landscapes over the coming decades
(Littell et al., 2013). ..

Over the last several decades, warmer and drier conditions during the summer months
have contributed to an increase in fuel aridity and enabled more frequent large fires, an
increase in the total area burned, and a longer fire season across the western United
States, particularly in forested ecosystems (Dennison et al., 2014; Jolly et al., 2015;
Westerling, 2016; Williams and Abatzoglou, 2016). The lengthening of the fire season is
largely due to declining mountain snowpack and earlier spring snowmelt (Westerling,
2016). In the Pacific Northwest, the fire season length increased over each of the last four
decades, from 23 days in the 1970s, to 43 days in the 1980s, 84 days in the 1990s, and

M8 KVAI-TV, ‘One morning we came in and everything was dead’: Climate Change and Oregon
oysters, March 1, 2017.
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116 days in the 2000s (Westerling, 2016). Recent wildfire activity in forested ecosystems
is partially attributed to human-caused climate change: during the period 1984-2015,
about half of the observed increase in fuel aridity and 4.2 million hectares (or more than
16,000 square miles) of burned area in the western United States were due to human-
caused climate change (Abatzoglou and Williams, 2016).2"

Health Effects

An increase in forest fire activity is one of the various ways in which climate change
threatens human health. As the Third Oregon Climate Assessment noted, “Climate change
threatens the health of Oregonians. More frequent heat waves are expected to increase heat-
related illnesses and death. More frequent wildfires and poor air quality are expected to increase
respiratory illnesses.”??° For example:

Climate change is expected to worsen outdoor air quality. Warmer temperatures may
increase ground level ozone pollution, more wildfires may increase smoke and particulate
matter, and longer, more potent pollen seasons may increase aeroallergens (Fann et al.,
2016). Such poor air quality is expected to exacerbate allergy and asthma conditions and
increase respiratory and cardiovascular illnesses and death (Fann et al., 2016).2%!

Oregon has already experienced a dramatic increase in “unhealthy air days” due to forest
fires. The Medford metro region experienced 20 air quality alert days due to fire from 1985
through 2001, 19 of those in one year. From 2002 through 2012, Medford had 22 such days. But
since 2013, Medford has had 74 such days, including 20 in 2017 and 35 in 2018.2%2 Portland,
meanwhile, had a total of two such days from 1985 through 2014 — but 13 such days from 2015
through 2018.%2

29 The Third Oregon Climate Assessment Report , citing J.T. Abatzoglou and A.P. Williams,
Impact of anthropogenic climate change on wildfire across western US forests., Proceedings of the
National Academy of Sciences 113 (2016); P.E. Dennison et al, Large wildfire trends in the western
United States, 1984-2011, Geophysical Research Letters 41 (2014); J.SD. Littell et al., Forest
ecosystems: Vegetation, disturbance, and economics, Chapter 5. In: Dalton, Mot, and Snover(eds)
Climate Change in the Northwest: Implications for Our Landscapes, Waters, and Communities, Island
Press, Washington, DC (2013); A. L. Westerling , Increasing western US forest wildfire activity:
sensitivity to changes in the timing of spring. Phil. Trans. R. Soc. B 371 (2016).

220 Third Oregon Climate Assessment Report, supra, at 74.

21 14, citing N. Fann et al.,Ch. 3: Air Quality Impacts. The Impacts of Climate Change on
Human Health in the United States: A Scientific Assessment. US Global Change Research Program,
Washington, DC (2016).

222 In addition to the impact on human health, fires in the Medford area have punished a beloved
Oregon institution, the Oregon Shakespeare Festival in Ashland. In 2018 alone, the Festival had to cancel
— or move indoors, to smaller venues — 20 performances, costing the Festival money and ruining many
theater-goers’ plans. Wildfire Smoke Disrupts Oregon Shakespeare Festival, New York Times, August
24,2018.

223 Oregon DEQ, Forest Fire Smoke Impact on Air Quality Health Trends in Bend, Klamath
Falls, Medford, and Portland (1985 to 2018), DEQ18-NWR-0066-TR (October 2018). It is worth noting
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During the 2017 Eagle Creek fire, the Oregon Health Authority (OHA) reported a 29%
increase in emergency room visits for respiratory symptoms in the Portland metro region.??*

In its 2014 Oregon Climate and Health Profile Report, OHA elaborated on the health
effects of wildfire smoke:

Particulate matter (PM) in smoke from wildfires is associated with cancer,
cardiopulmonary disease and respiratory illness ... As a result of projected increases in
wildfire, Spracklen et al. (2009) anticipate an increase in aerosol organic carbon of up to
40% and an increase in elemental carbon in the western U.S. of up to 20% in 20462055
compared to 1996-2005 ... PM associated with wildfires in California has been shown to
be more toxic to the lungs than normal ambient PM ... PM exposure from wildfire smoke
is a risk beyond the immediate area of the fire, since high winds can carry the PM long
distances ... Increases in smoke are associated with hospital admissions for respiratory
complaints, and long-term exposure worsens existing cardiopulmonary disease ...
bronchitis and pneumonia.??’

Impact on American Indian Tribes
As the Legislative Summary of the Third Oregon Climate Assessment Report observed:

Changes in terrestrial and aquatic ecosystems will affect resources and habitats that are
important for the sovereignty, culture, economy, and community health of many
American Indian tribes. Tribes that depend upon these ecosystems, both on and off
reservation, are among the first to experience the impacts of climate change. Of particular
concern are changes in the availability and timing of traditional foods such as salmon,

that although air quality alerts are often limited to especially vulnerable populations — “unhealthy for
sensitive groups” — Medford in 2017-18 has experienced 38 days in which the air was unhealthy for all
populations, including five “very unhealthy” days and one “hazardous” day.

224 Statewide Fire Activation Surveillance Report (090517-090617), Oregon Health Authority.

225 Oregon Climate and Health Profile Report at 39 (Oregon Health Authority, Public Health
Division, 2014), citing C.A. Pope et al,. Cardiovascular mortality and long-term exposure to particulate
air pollution: Epidemiological evidence of general pathophysiological pathways of disease, Circulation.
2004;109:71-7.; C.A. Pope and D.Q. Dockery, Dockery, Health effects of fine particulate air pollution:
lines that connect., Journal of the Air & Waste Management Association (1995). 2006;56:709-42; World
Health Organization. Review of Evidence on Health Aspects of Air Pollution—REVIHAAP Project (2013.)
J.L, Mauderly and J.C. Chow , Health effects of organic aerosols. Inhalation toxicology. 2008;20:257-88;
T.C.Wegesser and K.E. Pinkerton KE, J.A. Last, California wildfires of 2008: coarse and fine
particulate matter toxicity, Environmental Health Perspectives. 2009;117:893-7.; M. Ginsberg et al.
Monitoring Health Effects of Wildfires Using the BioSense System--San Diego County, California,
October 2007. Morbidity and Mortality Weekly Report. 2008;57(27):741—4; R.J. Delfino et al., The
relationship of respiratory and cardiovascular hospital admissions to the southern California wildfires of
2003, Occupational and Environmental Medicine. 2009;66:189-97.
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shellfish, and berries, and other plant and animal species important to tribes’ traditional
way of life.??°

The threat that climate change poses to salmon populations is a particular source of
concern for the tribes:

A 2015 study of Columbia River Basin tribes, including the Confederated Tribes of
Warm Springs (CTWS) and the Confederated Tribes of the Umatilla Indian Reservation
(CTUIR), found that the primary concerns regarding climate change impacts included the
quantity and quality of water resources, snowpack, water temperatures for spawning
conditions, and fishing rights (Sampson, 2015). Pacific salmon have great cultural,
subsistence, and commercial value to tribes in the Pacific Northwest, and are central to
tribal cultural identity, longhouse religious services, sense of place, livelihood, and the
transfer of traditional values to the next generation (Dittmer, 2013). During the last 150
years, culturally important salmon populations have declined (Dittmer, 2013).
Continuation of past trends of earlier spring peak, more extreme high flows and more
frequent low flows in the low elevation basins of northeast Oregon, home to the CTWS
and CTUIR, may force earlier migration of juvenile salmon, challenge returning adults in
low flow conditions, and increase scour risk for emerging young salmon (Dittmer,
2013).%7

Page 58:

The threat that climate change poses to forests is likewise a major concern for tribes:

Changes in forest ecosystems and disturbances will affect resources and habitats that are
important for the cultural, medicinal, economic, and community health of tribes (Lynn et
al., 2013). In Oregon, 62% of tribal reservation land is forested, and the US government
has a trust responsibility toward such forests (Indian Forest Management Assessment
Team, 2013). American Indian and Alaska Native tribes that depend on forest
ecosystems, whether on or off reservations, are among the first to experience the impacts
that climate change is having on forests, such as the expansion of invasive species,
insects, diseases, and wildfires (Norton-Smith et al., 2016). Invasive species that displace
native species can negatively affect tribal subsistence and ceremonial practices, although
there is little knowledge about on how climate change will interact with invasive species
(Norton-Smith et al., 2016). Increasing wildfire, insects, and diseases have jeopardized
the economic and ecological sustainability of tribally managed forests and important
tribal resources (Indian Forest Management Assessment Team, 2013; Norton-Smith et
al., 2016). Collaborative adaptive forest management that integrates tribal traditional

226 The Third Oregon Climate Assessment Report, supra, (Legislative Summary).

227 K. Dittmer, Changing streamflow on Columbia basin tribal lands—climate change and
salmon, Climatic Change 120(3) (2013); D. Sampson, Columbia River Basin Tribes Climate Change
Capacity Assessment, Institute for Tribal Government, Hatfield School of Government, Portland State
University: Portland, OR (2015)
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ecological knowledge can support socio-ecological resilience to climate change (Armatas
etal., 2016).%%8

Pennsylvania

The Commonwealth of Pennsylvania faces two fundamental threats related to climate:
(1) sea level rise and its impact on communities and cities in the Delaware River Basin,
including the city of Philadelphia; and (2) more frequent extreme weather events, including large
storms, periods of drought, heat waves, heavier snowfalls, and an increase in overall
precipitation variability. Based on studies commissioned by the Pennsylvania Department of
Environmental Protection, as part of its mandate under the Pennsylvania Climate Change Act, 71
P.S. §§ 1361.1 — 1361.8, Pennsylvania has undergone a long-term warming of more than 1°C
over the past 110 years.??’ The models used in the 2015 Climate Impacts Assessment Update
suggest this warming is a result of anthropogenic influence, and that this trend is accelerating.
Projections in the 2015 Update show that by the middle of the 21st century, Pennsylvania will be
about 3°C warmer than it was at the end of the 20th century.

228 Citing C. Armatas et al., Opportunities to utilize traditional phenological knowledge to
support adaptive management of social-ecological systems vulnerable to changes in climate and fire
regimes, Ecology and Society 21 (2016) ; Assessment of Indian Forests and Forest Management in the
United States, Indian Forest Management Assessment Team (2013) ; K. Lynn et al., Northwest Tribes:
Cultural Impacts and Adaptation Resources: Chapter 8. In: M. M. Dalton et al., Climate Change in the
Northwest: Implications for Our Landscapes, Waters, and Communities, Island Press: Washington, DC
(2013),; K. Norton-Smith et al., Climate change and indigenous peoples: a synthesis of current impacts
and experiences (2016). .

229 See “Pennsylvania Climate Impacts Assessment Update,” May 2015, available at
http://www.elibrary.dep.state.pa.us/dsweb/Get/Document-108470/2700-BK-DEP4494.pdf. See also
“Pennsylvania Climate Impacts Assessment Update,” October 2013, available at
http://www.elibrary.dep.state.pa.us/dsweb/Get/Document-
97037/PA%20DEP%20Climate%20Impact%20Assessment%20Update.pdf; “Pennsylvania Climate
Assessment,” June 2009, available at http://www.elibrary.dep.state.pa.us/dsweb/Get/Document-
75375/7000-BK-DEP4252.pdf.
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Model mean temperature change

CMIPS Dynamically downscaled
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Modeling charts from the 2015 Update show that in both the CMIP5 and statistically
downscaled CMIP5 datasets, mid-century temperatures in the Philadelphia region are projected
to be similar to historical temperatures in the Richmond, VA area. Similarly, Pittsburgh’s
temperatures are projected to resemble the historically observed temperatures in the Baltimore-
Washington area. The mean warming across the state simulated by these models is generally 3.0-
3.5 °C (5.4-6.3°F). The CMIP5 model mean change is 3.0-3.3 °C (5.4-6.0 °F) across nearly the
entire state. The statistically downscaled CMIP5 model mean change is 3.3-3.5 °C (5.9-6.3°F ) in
the northern half of the state and 3.0-3.3 °C (5.4-6.0°F) in the southern half. Finally, the
dynamically downscaled dataset model mean change is only 1.5-1.8 °C (2.7-3.2°F) across the
western half of the state and 1.8-2.1 °C (3.2-3.8 °F ) across the eastern half. The reduced
warming is likely at least partially because these models rely on a different emissions scenario, in
which the buildup of greenhouse gases in the atmosphere occurs at a slower rate than in the than
in the scenarios that the CMIP5 models use.
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The 2015 Climate Impacts Assessment Update also finds that this warming trend will
threaten Pennsylvania in other ways:

e Pennsylvania agriculture will have to adapt to by greater extremes in temperature and
precipitation.?*° Pennsylvania dairy production is likely to be negatively affected by
climate change due to losses in milk yields caused by heat stress, additional energy and
capital expenditures to mitigate heat stress, and lower levels of forage quality.

e Pennsylvania’s forests will be subject to multiple stressors.?*! The warming climate will
cause tree species inhabiting decreasingly suitable habitat to become stressed. Mortality
rates are likely to increase and regeneration success is expected to decline for these tree
species, resulting in declining importance of those species in the state.

e Suitable habitat for plant and wildlife species is expected to shift to higher latitudes and
elevations.?*? This will reduce the amount of suitable habitat in Pennsylvania for species
that are at the southern extent of their range in Pennsylvania or that are found primarily at
high latitudes; the amount of habitat in the state that is suitable for species that are at the
northern extent of their range in Pennsylvania will increase. The Canada lynx, which is
already rare in Pennsylvania, will likely be extirpated from the state.

e The public health of Pennsylvanians is threatened because climate change will worsen air
quality relative to what it would otherwise be, causing increased respiratory and cardiac
illness.?** The linkage between climate change and air quality is most strongly
established for ground-level ozone creation during summer, but there is some evidence
that higher temperatures and higher precipitation will result in increased allergen (pollen
and mold) levels as well.

e West Nile disease is endemic in Pennsylvania.?** It is currently most prevalent in
Southeastern and Central parts of the state, and less prevalent in the Laurel Highlands and
the Allegheny Plateau. However, climate change i