Let’s Make Moscow Ready
For 100% Clean,
Sustainable Energy!!

“RF 100”: An initiative to help Moscow commit to and

achieve 100% sustainable, clean energy usage.



Why Do We Need To Switch to
Clean Sustainable Energy?

* With our historical use of carbon—based energy we
have crossed into the carbon emissions danger
zone world-wide.

* Humans now have 8-12 years to eliminate carbon
emissions or lock into an unstoppable catastrophe
that will cause hundreds of millions of deaths,
endangering civilization as we know it.

* Yes, this sounds extreme and unbelievable, but this
is what the best available science is telling us.

* We need to act. . . .. NOW




CO2 levels today are higher than levels
recorded over the past 400,000 years.
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This is Urgent

U.S. Fourth National Climate Assessment, 2018, Key Findings:

It is extremely likely that human activities, especially emissions
of greenhouse gases, are the dominant cause of the observed
warming since the mid-20th century.

For the warming over the last century, there is no convincing
alternative explanation supported by the extent of the
observational evidence.

Without substantial and sustained global mitigation and regional
adaptation efforts, climate change is expected to cause growing
losses to American infrastructure and property and impede the
rate of economic growth over this century.

Human health and safety and American quality of life is
increasingly vulnerable to the impacts of climate change.
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The team that produced the report included thirteen federal agencies— NOAA, the DOA, DOC, DOD, DOE, HHS, DOI, DOS, DOT, EPA, NASA, NSF, Smithsonian Institution, and USAID, with the assistance of about 1,000 people, including 300 leading scientists, roughly half from outside the government.


This is Urgent

IPCC Special Report on Global Warming of 1.5 °C, October 2018,
Key Findings:

e A1.5° Ctarget would require deep emissions reductions and
rapid, far-reaching and unprecedented changes in all aspects of
society.

A 2°Ctemperature increase would intensify extreme weather,
rising sea levels and diminishing Arctic sea ice, coral bleaching,
and loss of ecosystems, among other severe impacts.

* For global warming to be limited to 1.5° C, human-caused
emissions of CO, need to fall by about 45% from 2010 levels by
2030, reaching zero by 2050.

For a science update, google “Climate tipping points — too risky to
bet against”’. By Lenton and others, Nature, November 28, Vol. 575,
pp 592-595.



Okay, it’s serious. But aren’t we pretty well
insulated from this here on the Palouse?

* Sea level rise and storm surge flooding, along with severe increases
in storm intensity and duration are likely to result in large losses of
life and property in coming decades.

e Within the U.S. (not including potential immigration), it is
estimated that 1 to 4 million people could relocate from the Gulf,
Atlantic, and Pacific coastal zones between about 2050 to 2090,
depending on how bad it gets and when % 2

* Where will these people resettle? How will they be absorbed into
the social, economic, and political fabric of inland communities?
How will those communities deal with population increases of tens
of thousands or more over just a few decades?

* The implications of this for land use planning, utility services, and
infrastructure, as well as for local economies, would be staggering
if only half of this estimate were realized “here on the Palouse”.
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See estimates from: 
1. Kulp, S.A., Strauss, B.H. New elevation data triple estimates of global vulnerability to sea-level rise and coastal flooding. Nat Commun 10, 4844 (2019) doi:10.1038/s41467-019-12808-z.
2. Jennings, M.D. Climate Disruption: Are We Beyond the Worst Case Scenario? Global Policy, 4, 1: 32-42 (2013) doi: 10.1111/j.1758-5899.2012.00193.x


But we're pretty safe here on the Palouse,
right?

* Sea level flooding is only one of many types of disruptions that
are likely to cause large scale resettlement.

e What could this mean for Moscow?

 What about our own regional climate? How could it change?
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WAIT UNITL INDICATED BELOW BEFORE CLICKING AND DISPLAYING THE “72% FIGURE

Snow-Water-Equivalent (SWE) is used here because this graph addresses water storage. In the Northwest, most of our water is stored in snowpack. Furthermore, most of the Northwest’s economy depends on water storage, for agriculture and for hydroelectricity. 

Snow-Water-Equivalent (SWE), is a standardized way of measuring snowpack, rather than snow depth, because snow itself can have very different amounts of water in it.

This graph shows how much snowpack is forecasted to be lost if we do not stop our carbon emissions within the next ten years. The numbers start with the baseline are for each month, starting with the baseline of 1950 to 2000, then averages of every 10 years for the rest of this century.

CLICK NOW TO SHOW THE 72% FIGURE

It shows that unless we stop carbon emissions now, over the rest of this century we can expect to lose about 72% of snowpack above 5,000 feet of elevation. 

What does our regional economy run on? Snowpack. Think: Agriculture, Fish, Hydro. Over 80% of our electricity comes from hydro. 

IF PEOPLE WANT TO KNOW ABOUT THE DATA:
These data were generated by the U.S. National Oceanic and Atmospheric Administration’s Geophysical Fluid Dynamics Laboratory (GFDL; Donner et al. 2011) as Climate Model 3 (CM3). The GDFL CM3 global dataset was downscaled to the 30 arc-second horizontal resolution (about one kilometer) used here by Ramirez and Jarvis (2008). The CM3 is a coupled general circulation model for the atmosphere, oceans, land, and sea ice. It includes aerosol-cloud interactions and chemistry-climate feedbacks as well as land and ocean carbon cycles and their interactions (Donner et al. 2011; also see http://www.gfdl.noaa.gov/am3-model).

The forecasted data are based on the greenhouse gas representative concentration pathway (RCP) 8.5 (Moss et al.), which is currently the most realistic outcome given past and present rates of emissions (Jennings 2013).

LITERATURE CITED
Donner, LJ, B Wyman, RS Hemler, et al. 2011: The dynamical core, physical parameterizations, and basic simulation characteristics of the atmospheric component AM3 of the GFDL Global Coupled Model CM3. Journal of Climate 24(13), DOI:10.1175/2011JCLI3955.1.

Jennings, M. 2013. Climate disruption: are we beyond the worst case scenario? Global Policy 4(1):32-42.

Ramirez, J. and A Jarvis. 2008. High resolution statistically downscaled future climate surfaces. International Center for Tropical Agriculture (CIAT); CGIAR Research Program on Climate Change, Agriculture and Food Security (CCAFS). Cali, Colombia.




Walter Climate Diagram, Latah County

Shows the seasonal relationship between mean monthly temperature and precipitation
for our “normal” period as well as projected for future decades. This relationship is
critical to the phenology of plant species.

! Normal (1950-2000) s : 2030s 5
75 - | 75 - |
1 | VRSN L
65 - PR -3 65 - Y \ 3
J L 1 / \ L
o ] ,/ \“ 55 // N )
L o7 \ -1 ] , \ S
- | \ s \
o 45 e \ i 45 - L7 N @
| - ) 7 \ F | - g N B o
> 35 1 /’, \\ 35 1 P \\ -
4 7 N | q [ -c
4-, 25 /\ T T T T T T T T T T 25 T T T T T T T T T T T -
© J FMAMIUJ J A S ONOD -~
. J FMAMIJ J A S OND o
()] —
Q. 2050s 2070s o
c . -5 . N\ -5
75 - - I 75 - -7\ I -}
N\ / ~
(] 1 / N 1 y; \
— 6 ot \ "3 65 1 e AN 3 =
1 L7 \ r | . \ I >
55 - - Y |, 55 - s { 1 o
T T 7 AY
45 e ‘T 45 - P \ =
] -~ N L 4 P - AN | D
35 | 7 S 35 | 7 N 2
25 T T T T T T T T T T T 25 T T T T T T T T T T T
J FMAMIJ J A S OND J FMAMIJ J A S OND
Temperature === -—----- Precipitation

Based on NOAA Geophysical Fluid Dynamics Laboratory CM3 general circulation model, RCP 8.5 (Donner et
al. 2011)
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Background
Walter climate diagrams (Walter 1985) were developed to compare seasonal climates among places. Here the diagrams are used to compare current and projected climates of a single area. These diagrams show the present and expected future seasonal relationships between temperature and precipitation for a given area of interest, which in this case is Latah County.

When compared, the diagrams show the changes that are expected between the two key interacting components of climate: temperature and precipitation. The comparisons can show, among other things, how the length and magnitude of a seasonal water deficit is expected to change over the next several decades. This is indicated by the size and configuration of the area in the charts where temperature exceeds precipitation. 

Or the chart may show expected changes in patterns of our seasons as well as changes in how and when the seasons move from spring to summer to fall to winter. Critically, though, it shows how precipitation during the water surplus period is expected to change. The area between the annual temperature and precipitation curves defines the growing season.

Comparing these charts shows that summers in Latah County are expected to become longer hotter and drier. These changes will have large impacts on native and cultivated vegetation. A longer, hotter, and drier summer will increase the amount of water transpired by plants, resulting in greater water stress and competition for water as well as longer periods of fire weather.

These charts are used to quantify and visualize future climates of a particular area relative to the baseline climate. 

As in the previous slide, these data were generated by the U.S. National Oceanic and Atmospheric Administration’s Geophysical Fluid Dynamics Laboratory (GFDL; Donner et al. 2011) as Climate Model CM3.



Observations: Latah County

Average summer temperature is expected to increase by six degrees, from 66 to 72 F
between now and the 2070s.
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EMPHASIZE THAT THIS IS CLIMATE, WHICH IS THE GENERALIZED ATMOSPHERIC CONDITION OF AN AREA OR LOCATION. THE AVERAGE COVERS BOTH DAYTIME AND NIGHTTIME TEMPERATURES OVER THE SUMMER PERIOD.


Observations: Latah County

Average winter temperature is expected to increase by seven degrees, from 30 to 37 F:
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Observations: Latah County

Summertime precipitation is expected to decrease by one and a half inches
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Winter precipitation is expected to increase by about two inches. More of the winter

Observations: Latah County

precipitation will probably fall as rain rather than snow and run off rather than
recharge the deeper soil and aquifer.

Temperature,F

757
657
557
457
357

25

757
657
557
457
357

25

J F M A M J J A

Temperature

75

65

55 4
45 -

35 -

2 5 T T T T

‘Uotllelidioaug

sayou|



Observations: Latah County

Summers are expected to be longer, hotter, and drier.
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Observations: Latah County

Springs are expected to come earlier and be shorter.
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A great deal of the annual precipitation is expected to occur as heavy rain in the fall.
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However . ..

These projections provide useful insight; however, they must
be understood as seasonal averages.

In addition to changes in the averages, the range between
maximum and minimum temperatures—the standard
deviations—are also expected to increase.

The way in which seasons change is expected to become
different; for example, the occurrence of early or late frosts,
or the onset of fall with chilly weather then being reversed by
periods of warmer days.

Weather in general is expected to become more variable,
more chaotic.

Many of these changes are likely to have deleterious affects
on agricultural and regional ecosystemes.



Some Changes Have Already Taken Place

ldaho fire seasons have lengthened by 47 days in the
last 25 years.

Snowpack has decreased and earlier snowpack melt in
ldaho has become more frequent.

Peak streamflow associated with snowmelt in Idaho
hase come earlier in the last ten years.

Stream temperature in the North Fork Clearwater River
has increased by about 1.5 deg F since 1970.

Closures due to fish die-offs and poor returns have
become more common in the Snake River Basin.

Smoke from wildfires and extreme heat events have led
to unhealthy conditions and increases in respiratory
illness in the region.



Why Focus on Carbon Dioxide and Electricity?
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Summary of different types of carbon emissions.  If we clean up our electrical generation and convert our transportation sector to electricity than we are close to eliminating 2/3rds of our carbon emissions.






IN THE PAST DECADE, SOLAR
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Avista's Electricity Delivered 2008-2012
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Closer to home, the Colstrip coal generating plant in Montana is where the 20% coal in our Avista electrical generation comes from.

We all know about the hydropower but coal is a large part of the picture too as is natural gas.  

Merits/problems with each of these
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Let’s work with Avista

In April, Avista announced two ambitious clean
energy goals:

1. To have a carbon neutral supply of electricity by
the end of 2027.

2. To supply customers with 100% clean electricity
by the end of 2045.

Moscow and Avista share the same aspiration.

Let’s commit to working with Avista toward a
common clean energy goal.



COLSTRIP COAL PLANT: BIG, UGLY MESS
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Four generators, the two older ones are slated for shutdown by 2022

Two newer generators have Six owners, 

Puget Sound Energy and a few others announced their intentions to pull out by 2027, however Avista and the other owners have not announced any plans for withdrawing from Colstrip



Death and disease attributable to fine particle pollution
from the Colstrip Steam Plant

Type of Impact Annual Valuation
Incidence

Deaths 31 $230,000,000
Heart attacks 48 S$5,300,000
Asthma attacks 530 S4,000
Hospital admissions 22 $28,000
Chronic bronchitis 19 $8,600,000
Asthma ER visits 31 $11,000

Source: "Find Your Risk from Power Plant Pollution," Clean Air Task Force accessed February 2011



http://www.catf.us/coal/problems/power_plants/existing/

Sierra Club - Ready for 100

A campaign to help cities and municipalities to pledge
and achieve 100% clean, renewable energy use for all
sectors — building climate control, transportation and
electrical generation by 2045. Over 150 US cities have
now committed.

Today, over 94 million Americans live in a community
committed to 100% sustainable energy. For example:


Presenter
Presentation Notes
Inaction at the federal level, go local

Create demand for clean sustainable energy


RF 100

»The “Ready for 100%” project began in 2016 as a grass-
roots effort sponsored by the Sierra Club.

»Today over 150 cities across the U.S. have signed on to
RF 100 and have completed or are working on RF 100
projects.

»In the last 12 months Boise and Missoula adopted 100%
renewable goals and are actively working on them.

» A new law in Utah allows and encourages communities
to adopt 100% renewable goals. So far, 20 communities
have committed to the goals, representing over one
qguarter of the state’s population.

» Nearly two dozen towns in the Philadelphia area have
joined and they are working together to for regional
cleaner, healthier, more affordable electricity.

»In Florida 10 cities are working on a 100% future.



Cities Already Powered by 100% Renewable Energy

Aspen, CO: As of 2015, Aspen, Colorado has been powered by
100% renewable electricity - a mix of approximately 50% wind,

45% hydropower, and the remaining 5% from solar and landfill
gas.

Burlington, VT: As of 2014, Burlington, Vermont is powered by
100% renewable electricity.

Greensburg, KS: As of 2013, Greensburg, Kansas is powered with
100% renewable electricity.

Kodiak Island, AK: Since 2012, Kodiak Island is powered by 100%
renewable electricity.

Rock Port, MO: is powered by 100% wind energy.



Cities Committed to 100% Renewable Energy
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How Can We Get To 100% Clean Energy?

* We must replace our carbon-based energy with
clean renewable energy ASAP.

* We need to start with a plan.

* The framework for that plan must be approved by
our City.

* The City needs the support and involvement of
citizens and businesses.

* Moscow must kick off the process by adopting a
resolution — the framework.



Committing to Eliminating Our
Carbon Emissions

Let’s begin with a clear statement of facts why
eliminating our carbon emissions is more important
than anything.

Whereas Whereas Whereas Whereas Whereas Whereas Whereas Whereas
Whereas Whereas Whereas Whereas Whereas Whereas Whereas Whereas

 Whereas: Climate change is a world-wide threat to
all human civilization and all life on Earth as we
know it.

 Whereas: The single most important driver of
climate change today is our continuing use of fossil
fuels, including gasoline, diesel, and natural gas, all
of us — individuals, businesses, and governments.



Committing to Eliminating Our
Carbon Emissions

Then let’s move forward with a clear statement of
what we are going to do about it.

Resolved Resolved Resolved Resolved Resolved Resolved Resolved Resolved
Resolved Resolved Resolved Resolved Resolved Resolved Resolved Resolved

* Resolved: That the City of Moscow shall take
measures to achieve:

» A fair and equitable transition to the use of 100% clean

renewable energy for electricity in municipal operations
by 2030;

» Sustainable electricity city-wide by 2035;

» For all types of energy, including heat and
transportation, city-wide by 2050 or sooner.



We've Already Taken the First Step

* In 2010 Moscow City Council pledged to reduce the
City’s carbon emissions 20% by 2020.

* That goal should be achieved in 2020.
* Now it’s time to take the next steps.
* RF 100 is about taking those next steps.

e Over the next years, citizens, businesses, and city
government will be collaborating on ways to move
Moscow to 100% renewable, carbon-free energy.



Moscow 20% by 2020:
What Has Already Been Done

* The city conducts a biannual greenhouse gas
iInventory

* EcoDriver Program/Vehicle replacement with
electric or hybrid units

e LED Lighting Retrofit Project

* Water System Upgrades to save energy/reduce GHG
emissions

* Roadway Lighting Project

* Alternative Transportation/Bicycle and Pedestrian
Improvements



ENERGY SECURITY AND THE LOCAL ECONOMY
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SUMMARY

* Moscow must do its part to reduce GHG emissions
to zero by switching to 100% clean, renewable
energy

* This will increase the likelihood of maintaining a
climate favorable to our civilized society.

 Added benefits will be in the areas of human health
and economic development.

MOSCOW CAN DO THIS!
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