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Climate Change and Health Adaptation Program

0 Implemented by the Vermont
Department of Health in summer

2013

0 4-year grant from the CDC’s
Climate Ready States & Cities
Initiative to:

“help state and city health -
departments investigate, prepare for, 16 states, 2 cities
and respond to the health effects that
climate change may have on people”



- Key message #1:

Climate change is
already happening, and
Is expected to continue



Vermont is already getting warmer & wetter...
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...and we expect these trends to continue in the future



- Key message #2:

Climate change is
increasing health risks
in Vermont



Hot weather already leads to increased illness &
death in Vermont

Average daily emergency department visits for heat complaints in Vermont, by
maximum daily temperature, 2004 - 2013

10 -

N (6} o
1 1 1

Average daily # of heat complaint ED visits

I L]
e T S
T T T

T
L

HH

65 67 69 71 73 75 77 79 81 83 85 \87/ 89 91 93
Statewide average maximum daily temperature (°F)
Source: Vermont Department of Health



Hot weather already leads to increased illness &
death in Vermont

Annual Incidence of Heat lliness Emergency Department Visits in Vermont, by Age
Group, 2003 - 2010

Population denominator is average of age-specific intercensal population estimates for 2003-2009 and 2010 Census
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Extreme weather events have become more frequent

and some have had serious health consequences

0 Vermont had 18 federally-declared disasters in the past 10 years, up over
50% from the previous 10 years

0 Health impacts from Tropical Storm Irene
= 6 deaths

= Extensive property/infrastructure damage, power

outages, and other service disruptions
= Wellheads submerged by floodwaters
= 30 public water systems issued Boil Water Notices

= 17 wastewater treatment facilities reported
compromised operations

= Septic system failures, fuel spills, other hazardous
contamination

= Over $10 million estimated damage to crops and
farmlands
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Source: FEMA; Vermont Agency of Natural Resources; Vermont Emergency Management Sources: Wikimedia Commons; Burlington Free Press



Heavy rains can increase contaminated runoff into

drinking and recreational waters, leading to illness
— ]

Count of Giardia cases reported to Health Department by month
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Lyme disease & anaplasmosis have increased

rapidly in recent years
I ==

Confirmed and Probable Lyme Disease Cases 1999 — 2015
(Probable cases added after 2007) 803
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Lyme disease & anaplasmosis have increased

rapidly in recent years
I ==

Confirmed Vermont anaplasmosis Cases,
2010 - 2015 138
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Lyme disease & anaplasmosis have increased

Frd pid Iy in recent yeq rs Cases per 100,000 population

0 Lyme disease incidence has been
steadily moving northeastward

2005



Cyanobacteria (blue-green algae) blooms occur each

summer and can produce harmful toxins

]
WHAT CAUSES CYANOBACTERIA BLOOMS? Change in Lake
s Champlain
S S temperature,

1964-2009:

Source: Lake Champlain Basin Program, 2015 State of the Lake Report



Nutrient flows to Lake Champlain
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Other health concerns:
TS

- Water and food-borne illnesses

Pollen & seasonal allergies

Air pollution
Mental health

Household mold

Source: Town of Charlotte, VT



- Key message #3:

Everyone’s health is
threatened by climate
change, though the
threat is greater for some



Climate & health vulnerability

N
0 Climate change will disproportionately affect those

with:
= higher exposure risk
= pre-existing health vulnerabilities

= limited resources for adaptation

0 It is critical to identify individuals and communities
that may be particularly vulnerable, and take
actions to ensure that they do not suffer unjustly from
climate impacts



Heat Vulnerability Index
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Urban heat islands in Yermonteee
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0 Average urban-rural temperature
difference (weighted by urban area
size): +3.9° F

0 Heat illness rate:

= All urban cluster towns and adjacent
rural towns

Age-adjusted incidence rate, per
100k perc=n< nar year
14.1 (12.6, 15.6)
11.6 (9.7, 13.5)

285,904
165,331

= Excluding Chittenden County towns

Age-adjusted incidence rate, per

100k ner=~=< ner year
18.9 (16.5, 21.3)
10.7 (8.7, 12.6)

155,468
142,372



- Key message #4:

Responding to climate
change can benefit
health now and in the
future



2016

Vermont
Comprehensive
Energy Plan

“Win-win” actions can reduce GHG emissions and provide

immediate environmental, economic, and health benefits

Comprohensive Energy Pian 2016

Guiding Goals When Developing and
Evaluating Energy Policy

A Vibrant and Equitable Economy

* Ensure an affordable and stable cost of living
through improving the energy fitness of Vermont
homes, strategic electrification, focusing development
in compact villages and urban centers, and
substituting fossil fuels with renewable altermatives
that have lower long-term costs.

Ensure an affordable and stable cost of doing
business through Improvements in commercial and
industrial bullding and process encegy efficiency,
strategic electrification, and the substitution of
renew able albernatives for fossil fuels

Increase entreprencurship opportunities by
supporting market demand for renewable enengy
and energy efficlency services, as well as encouraging
research and commerdalization of new energy
services and technologies.

Improve labor market conditions by creating well-
paying jobs in industries that supply renewable
energy commodities and energy efficlency services

Ensure an equitable distribution of benefits and
burdens by assisting those least able to pay the
increasing costs of energy and the upfront costs for
investments in effidency and fuel switching

Maintain revenue to support government functions
by replacing the reduction in income from the sale of
taxable fuels, such as motor fuels, with appropriate
MNEW revenue Sounces.

Healthy Ecosystems and a Sustalnable

Environment

* Reduce greenhouse gas emissions, consistent with
the state’s emission-reduction goals, by reducing
fossil fuel use and efficlently using renewable energy
SOUICES.

Reduce local air pollutants, including particulats

= Bring a global and lifecycle perspective to the
analysis of costs and benefits

Retain healthy, functional forest and agricultural
systems through responsible use of forest and
agricultural resources for energy and non-enengy -
related applications.

Maintain water quality throughout Vermont's
ecosystems through responsible land and water use

Optimize land use cholces to minimize local and
global environmental Impact, Including balancing
land use among competing necds in the state

for energy, non-energy development, housing,
transportation, working lands for agric re and

forestry, and other purposes.

Healthy Vermonters

= Encourage active lifestyles and reduced energy use
through compact development and by providing safe
opportunities for walking, biking, and using public
transit

* Improve outdoor air quality by reducing emissions
from transportation, home and business heating and
energy usage, and energy production

Improve the health of indoor environments and
reduce energy bills through improved building
weatherization and the use of advanced heating and
ventilation technologies.

Reduce negative health impacts expected to occur as
a result of climate change.

Assess health impacts of our energy system In order
to avold or mitigate potential negative impacts,
especially for the most valnerable population groups
such as the elderly, low-income households, and those
with chronic or pre-existing medical conditions

and toxins, by using efficlent and clean ©
technologies. along with shifting away from fossil
fuels




Actions should be taken now to prepare for the health
impacts of climate change

Blue-Green Algae al %
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About Blue-green Algae and blooms

Wind and waves can move algae around. Blooms can appear or disappear very
rapidly so conditions around the lake are likely to change over the course of the
week.

- To check on the current status of your favorite beach or swimming area, contact
whoever is responsible for maintaining the beach. This may be the town, Vermont
State Parks, or a private association.

- It is not possible to tell whether algae blooms are toxic by looking at them.
Everyone should become familiar with the appearance of blue-green algae blooms
and avoid them.

- See examples of what Blue-green Algae does and does not lock like here.

Be cautious and avoid blooms

- Children are at higher risk because they are more likely to play near the
shoreline and drink water while swimming.

- Pets will also drink the water and lick off algae that may be caught in their fur.

- Avoid boating, jet-skiing and swimming through blooms

If you become ill

If you or someone you know may have become ill because of exposure to
Blue-green Algae, seek medical attention and then contact the Health Department
at 1-800-439-8550.
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Actions should be taken now to prepare for the health
impacts of climate change

BE TICK
SMART

What you should know about
tick bites & Lyme disease

> VERMONT
DEPARTMENT OF HEALTH




Actions should be taken now to prepare for the health
impacts of climate change

Borrelia Prevalence in
Black-legged Tick Adults and Nymphs (Combined)
2013-2015

Snake

7%

Thetiord  Percent of Ticks with Borrelia
62% . 0%-5%

6% - 10%

1% - 20%

2% - 30%

31% . 40%

Fair i
°
o
@
® a1%-590%
o

Haven
42%

Emeraid
Lake
%

S51% - 60%

Lake
Shaftsbu
3 %W

N Data from: Alan Giese, Ph.D.
Associate Professor of Biclagy
Director, Vermont Science Initiative
Lyndon State College

Credit: Alan Giese, Lyndon State University



- Next steps



Next steps
N

0 Additional analyses and disease projections
0 ldentify potential interventions

0 Develop & implement Adaptation Plan

= Outreach — risks and prevention strategies

Enhanced surveillance of risks and health impacts

Heat Response Plan

Local Adaptation Planning Toolkit

Support initiatives with climate & health co-benefits

0 Evaluating effectiveness of interventions
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Human activity causes climate change
N

Radiative forcing of climate between 1750 and 2011
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These trends dare expected to continue
N

1981-2010 2021-2050 2070-2099

average projection projection
Length of growing season 134 days +9-12 days +19-38 days
Average winter low temp  9°F +2.2-2.9°F +5-10°F
Average summer high temp 75°F +1.7-2.1°F +4-7°F
Days with max temp > 87°F 5 days +5-6 days +13-28 days
Yearly total precipitation 44" +0.9-1.4” +3-10”
Days/year of precipitation > 17 8 days +0.3-0.4 days +0.7-1.4 days
Frequency of heaviest Once every 7 Once every 3- Once every 2-

0.1% precipitation events  years 6 years 3 years

Source: Vermont State Climate Office projections developed for the Vermont Department of Health




Future expectations for heat impacts

Current health burden

0 Average of 80 emergency department
visits per year for heat complaints

= 26 occurred on days 87°F and warmer

0 For those aged 65+, estimated 6 excess

deaths per year on days 87°F and warmer

Expected change in exposure

Current and projected days/year reaching at least 87°F
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Days per year reaching at least 87°F

Source: Vermont Department of Health

Exposure — outcome associations

0 Emergency department visits were
8x more likely on days when
temperature reaches 87°F

0 For those aged 65+, about one
additional death on days 87°F and

wdarmer

Future health burden

Time period Excess emergency Excess deaths/year

department attributable to heat
visits/year for heat

complaints
(2012)
BN 44.48 10-11

55-73 12-17
73-125 17-28




Seasonality

-5
Lyme disease cases by month, 2005-2013
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A longer growing season and more atmospheric CO,

increases airborne pollen that cause seasonal allergies
N

Recent warming by latitude associated with increased
length of ragweed pollen season in central
North America

Lewis Ziska™', Kim Knowlton®, Christine Rogers®, Dan Dalan®, Nicole Tierney®, Mary Ann Elder®, Warren Filley',
Jeanne Shropshire', Linda B. Ford?, Curtis Hedberg", Pamela Fleetwood", Kim T. Hovanky', Tony Kavanaugh',
George Fulford!, Rose F. Vrtis®, Jonathan A. Patz®, Jay Portnoy', Frances Coates™, Leonard Bielory”, and David Frenz® - s

4248-4251 | PNAS | March B 2011 | vol. 108 no. 10 www pnas.org/cglidoll 0.1073/pnas. 1014107 108

0 Asthma in Vermont:

= Asthma prevalence in Vermont
adults from 1999-2013 increased
by about 50%

= About 67,000 Vermonters report
having asthma, including about

13,000 children

= Vermont has the 7th highest adult
asthma prevalence in the nation

Source: Town of Charlotte, VT



Climate change impacts and uncertainties can lead to

stress, anxiety, and other mental health concerns

THE GRAPEVINE

Climate Change Isn't Just
Impacting Crops; It's Taking A
Physical And Psychological Toll

On Farmers

Study: Climate change causing farmers mental anguish

il AY
L

u'\\
AN -
-

rar 5 I AIWays wor a abou e weal
A e Ellis said

By Brooks Hays Dec. 11,2015 at 12:03 PM

Source: Medical Daily



