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Machine-assisted consensus building in the age of Al

The challenges of making decisions in the
face of globalization, Big Data, growing stake-
holder diversity, and blurred boundaries creat-
ed by multiple goal complexity are compelling
forward-looking organizations to emphasize
consensus when making important decisions.

John Keith, co-founder of Portland-based
Lucid, which offers consulting and technical
services to help organizations optimize meet-
ing effectiveness, contrasts consensus to two
other major types of decision making models.
One is command and control, intuitive to most
people as a decision-making where leaders
make top-down decisions without consulting
their teams. The other is collaborative decision
making, where designated leaders still make the
important calls, albeit based upon interlocution
with others team members possessing relevant
information.

Consensus is a more democratic and dynam-
ic form of decision making. It aims not simply
to foster trade-offs and compromise within a
group but upon making important decisions
within a structure that a whole team can buy
into and take ownership of and, optimally, be
accountable for throughout implementation.

There’s no shortage of decision support soft-
ware on the market with features useful to facil-
itate command and control and collaborative
management, including applications that help
integrate Big Data and produce predictive an-
alytics, business intelligence and competitive
intelligence, mapping, and visualization. But
according to research and advisory firm Gartner,
software platforms incorporating algorithms
dedicated to generating consensus are still in
their infancy.

Ideally, an application dedicated to support
consensus would integrate the following func-
tions:

e Labelling and visualization for easy under-
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e Algorithms to establish areas of stakeholder
agreement and disagreement;

¢ Predictive modeling of competing and com-
plimentary scenarios;

e Iterative voting, weighing and ranking of
proposals among stakeholders;

e Near consensus alternatives when full con-
sensus is not possible;

e Clear and concise reports mapping out de-
cisions, the grounds upon which they are based,
and the steps needed to move forward; and

e Capability for stakeholders to revisit and
revise their agreements as necessary during im-
plementation.

Thislooks like a big ask, but in the age of artifi-
cial intelligence, maybe not so much. Al is likely
to continue its inexorable march toward repli-
cating the cognitive performance of people. As
machines learn more about how humans think
and express themselves, they will better be able
to parse stakeholder ideas and perspectives and
mold these into “shared thought” embodying
common interests suited to consensus.

Under any circumstances, there will be limits
upon what Al-driven consensus building apps
can achieve. Most prominently, these applica-
tions will only be as reliable as the commitment
of involved stakeholders. Optimization will thus
depend upon stakeholders who bring the fol-
lowing attributes to the table:

¢ An ability to embrace a common goal and
commitment to collectively achieving a desir-
able outcome by recognizing that the overall
success of the group is preponderant;

self-seeking manipulation.

Other factors are likely to pave a path forward
for machine-assisted consensus. In addition
to business, government — which often looks
for consensus when making contentious deci-
sions — looks like a prime market for adoption.
For example, earlier this spring the Washington
State Legislature let out a request for proposals
for a contractor to facilitate consensus making
among competing parties for development of
recommendations for statewide regulation of
car sharing services. Building consensus will be
a tough row to hoe, as the stakeholders include
Uber, known for vehemently resisting regula-
tion. Maybe automation would help.

Another factor is increasing adoption of “we
work” groups — loosely federated groups of
people, pulled together in an ad hoc fashion
as needed for specific endeavors — in place of
static organizational team structures. This will
attach increased importance to speed and nim-
bleness in interpreting and articulating the pref-
erences and proclivities of shifting stakeholders
as they populate the “we-work” ecosystem, an
ideal role for machine learning.

Optimizing software apps for consensus lead-
ership may require reassessment of organiza-
tional cultures. To many, the word consensus
conjures a time-consuming recipe for “kicking
the can down the road.” But this should become
less of a concern as automation again promises
to speed up the consensus-making process.

In general, command and collaborative lead-
ership is best suited for situations requiring re-
liability and certainty and where the variables
are known, whereas consensus best suits sce-
narios defined by ill-defined problems with that
require creativity and departure from norms.
Consensus is unlikely to ever supplant more
hierarchal approaches to decision making. But
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Racing to catch up to autonomous vehicle technology

The Oregon Legislature has
established a task force to make
recommendations for regulat-
ing operations of autonomous
vehicles (AVs) on state roadways.
Composed of government,
industry and consumer stake-
holders, the task force is to report
in September on policies and
rules that can form the basis for
enacting legislation during the
2019 session.

At least 47 states, including
Oregon, have enacted or are
considering laws, executive or-
ders or other actions to regulate
self-driving cars and trucks,
according to the task force. It’s a
critical move. Public skepticism
has been aroused by collisions
involving AVs, but McKinsey &
Co. analysts and other leading
experts continue to see a growing
market for AVs accompanied by
auto electrification, connectivity
and shared mobility as inevitable
and disruptive.

There’s a lot of ground for the
task force to cover, and it’s di-
vided into committees. Here are
some issues they’ll deal with:

First, any laws need to make a
distinction between vehicles cat-
egorized among three different
levels of automation:

e Level 3 conditional automa-
tion: automated systems perform
all of the aspects of driving, with
the expectation that a human
driver takes over if necessary

e Level 4 high automation:
entirely automated driving within
pre-programmed geographic

A A4 CURRENTS OF CHANGE

tion might lull drivers to inatten-
tion with collisions resulting has
led the industry to want to em-
phasize bringing Level 4 vehicles
to market in the current cycle.

A high-profile issue that will
need to be addressed pertains
to following distances between
trucks operating in a “platoon,’
which generally is defined as a
group of motor vehicles traveling
in a unified manner in the same
lane utilizing vehicle-to-vehicle
communications technology to
coordinate movements.

Like cyclists in the Tour de
France, a connected line of trucks
faces less air resistance and can
accelerate and brake together
over closer truck lengths, produc-
ing fuel savings that grow as more
trucks are platooned over longer
distances. A platoon exemption
is a priority for the logistics in-
dustry and has generally proved
non-controversial elsewhere
because of savings efficiencies
and environmental benefits.

Another big issue is insurance.
Exactly how AVs will alter insur-
ance markets remains unclear,
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that the safety premium gener-
ated by automated systems will
reduce collisions, most of which
are due to human errors, not
technological ones. Currently,
liability insurance rates are based
upon drivers, but none of the
occupants would be driving a
vehicle operating completely
driverless, which is the mode of
operating insurers would assume
to cover risk. So AVs create an
imperative for insurance com-
panies to shift liability risk from
vehicle occupants to the vehicles
themselves in some way.
Another consideration: states
that enacted AV laws early
generally freed or otherwise
provided some legal protection to
autonomous vehicle makers, be-
cause the AV technology was an
after-market retrofit and because
they wanted to get in the front
seat of the AV revolution. Now,
with GM and Ford and others
having acquired their own auto-
mation technologies, state laws
are being amended as necessary
to address liability attributable to
vehicle makers and the com-

step before truly driverless cars
can hit the road. At this point,
Oregon may not go as far as
California did earlier this year
when it announced elimination
of the requirement for AVs to
have a person in the driver’s seat
to take over in the event of an
emergency. New California rules
also require licensed companies
to be able to operate any Level 5
vehicles remotely. Think a pilot
remotely operating a drone
aircraft, only terrestrially. These
are issues that require a thorough
thinking through.

The task force and the Legis-
lature need to keep in mind that
Congress has its own ideas about
how AVs should be regulated. Ve-
hicle makers, technologists and
end users do not want to have to
face a mishmash of state rules
and regulations, which would
trip up the market.

A bill passed by the House of
Representatives would pre-empt
state AV laws and regulations in
favor of federal laws. The bill was
on the fast track, but the desire
of some very influential senators
to better study the issues led the
Senate to slow the bill’s progress.
Still, a pronounced federal role
that likely involves some manner
of pre-emption will be needed for
AVs to take hold. So some or all of
what Oregon comes up with may
prove moot at some point.

To follow the task force’s work,
google “oregon autonomous
vehicle task force.”
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Bioscience is moving the economic needle in Oregon

A new kid on the block is
carving out space in the Ore-
gon economy’s pecking order.
Bioscience is a diverse array
of establishments spanning
industry, education and health
care entities. It can be sorted
into agricultural feedstock and
industrial bioscience, drugs
and pharmaceuticals, med-
ical devices and equipment,
research, testing and medical
labs, and bioscience-related
distribution. The latter is cat-
egorized as delivery of phar-
maceuticals, medical devices
and agricultural bioscience
products that often require
specialized technologies
including cold storage and
regulated product monitoring,
for example.

An economic impact report
released earlier this year
showed Oregon’s 800-plus bio-
science establishments to have
contributed $6.5 billion to the
state’s economy in 2017, with
$3.9 billion in exports. These
establishments supported
more than 47,000 jobs directly
and indirectly. A 2018 report
from the Biotechnology Inno-
vation Organization, the na-
tional trade association, shows
Oregon having particular
specializations in agricultural
and pharmaceutical products
and research and testing.

Major league players are
here, including Lilly, Genen-
tech and Amgen. But about half
of the state’s establishments
have four or fewer emplovees,
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become the Oregon Bioscience
Association’s (OBA) executive
director.

Signs of confidence are read-
ily found. One is $363 million
in basic bioscience research
funding obtained by Oregon
hospitals and universities.

Then there’s two adja-
cent buildings to be built in
Portland’s Central Eastside
Industrial District. Dubbed the
NIR Center, for New Industri-
al Revolution, it will provide
347,000 gross square feet of
space - including bio-safety
level 2 wet lab space. Bozinovic
says these are the first facilities
designed specifically to cater to
bioscience needs to be built in
Oregon exclusively with private
money.

“It will help remedy one of
the biggest barriers to growth
of Oregon’s bioscience sector,
which is the lack of lab space,”
she said.

Construction of the NIR Cen-
ter will follow renovation of a
three-story warehouse to create
a fourth floor. That building,
also in the Central Eastside
Industrial District, is named
the Eastside Innovation Hub.
Summit Development Group is
the developer of both proj-
ects. Of the Hub’s 40,000 gross
sauare feet. 18000 will be oc-

a product of cell damage, and
measuring them can indicate
the presence of diseased cells.

The plan is for the NIR Cen-
ter to house graduates of the
Oregon Bioscience Incubator.
Operated by the nonprofit Ore-
gon Translational Research and
Development Institute (OTRA-
DI), the OTRADI incubator
opened its doors in 2007 in the
South Waterfront District.

Many key players wear multi-
ple hats. Take immunotherapist
Dr. Bernie Fox who, with his
son Bernard Fox III, founded
UbiVac. They are developing
drugs to enable immune sys-
tem cells to recognize and at-
tack different types of cancers.
Current drugs don’t work in
people whose immune systems
do not recognize different
types of cancers. Perfected, the
market for these types of drugs
is in the billions of dollars. As
for other hats, the elder Fox
holds an endowed chair in
cancer research at Providence
Cancer Center and also teaches
at OHSU.

Many bioscience products
are regulated by the FDA and
other federal agencies while
the patents’ underlying innova-
tions are often litigated in state
and federal courts, making
engagement with government a
core priority for OBA.

“Regulations with the best of
intentions can have unintend-
ed consequences that obstruct
the innovation and production
cvcle” Bozinovic said, adding

and to incentivize outside in-
vestment in startups and early
stage companies,” said Nancy
Lime, an OBA board member
and senior vice president at
device and diagnostics compa-
ny Sedia Biosciences. This fall,
OBA will hold its first Legisla-
tive Academy - a day and a half
of briefings, forums and visits
to company worksites to edu-
cate lawmakers on what it takes
to continue to grow the state’s
biosciences sector.

One more thought: diseases
that proliferate in warm cli-
mates will become much more
widespread due to climate
change. Those include malaria
as well as dengue fever, Zika,
chikungunya and West Nile
virus - and North America
won’t be exempt. By the same
measure, warmer weather will
unleash diseases that destroy
crops.

CDP, formerly the Carbon
Disclosure Project, has report-
ed that executives at big phar-
ma companies expect huge
demand for medicines to deal
with the climate-induced pro-
liferation of disease. Linking
Oregon’s reputation as a leader
in the fight against climate
change to its growth in biosci-
ence could serve as another
area where Oregon bioscience
could produce both economic
gains and better human health
in a hotter future.

There’s a lot happening with
bioscience in Oregon. Let’s
keep moving the needle.
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CGNG Rising:

What You Need to Know About the New Dominant Refuse

Fleet Fuel

Refuse fleets are at the forefront in ushering in growing use of CNG as a transportation fuel. In
doing so, they are reducing their operating costs, lowering emissions, improving efficiencies and

bolstering their competitive position.
M By Matthew Slavin and Matthew Tomich

Diesel’s long dominant position as a refuse fleet fuel is being usurped by
comptessed natural gas (CNG), a lower cost and cleaner, quieter burning fuel.
In 2003, fewer than 700 natural gas fueled refuse and recycling trucks were
opetated in the U.S. Play it forward and, today, the number has risen seven-fold
or more, with between 5,000 and 7,000 in service (estimates vary by source).
6,000 to 7,000 new refuse trucks are shipped annually in the U.S., and more
than 50 percent' that entered service in 2014 are powered by CNG, up from
44 percent in 20132

Ten years ago, virtually all of the nation’s CNG refuse trucks were based
in Southern California. Today, CNG refuse trucks are operating in at least
20 states, according to the publication NGV Today. All indications suggest
purchases of CNG refuse trucks will continue to climb, reaching 60 percent or
mote of collection trucks sales by 2016, maybe sooner. Here’s what you need to
know about the inroads being made by CNG as a fuel of choice for refuse and
recycling fleets.

CNG truck fueled with renewable natural gas produced from bio-digested food waste in Sacramento, CA.

Photo courtesy of Atlas ReFuel and Clean World Partners.

%

ATLAS RECYcUNG
016-455-2800




Best-Value DBOM Contracting
Optimizes CNG Infrastructure
for Transit Fleets

There is no one size fits all for CNG infrastructure solutions, because
different transit fleets face different needs, capabilities and constraints. But,
transit agencies can capture significantly higher performance at lower costs
and in less time by using best-value DBOM contracting when compared to
using a traditional least-cost DBB model.

BY MATTHEW L. SLAVIN, Ph.D.

Transit agencies face complex decisions
when converting their fleets to buses that
run on compressed natural gas (CNG), a
cleaner, lower cost fuel than diesel. Ac-
quiring the bus rolling stock is central.
But, equally important is the best ap-
proach to contracting for the infrastruc-
ture needed to fuel a CNG bus fleet.
Some transit agencies elect to have
their CNG infrastructure delivered using
the construction procurement practice
known as Least Cost (or low cost) Design-
Bid-Build contracting, or DBB. But use
of Best Value Design, Build, Operate and
Maintain procurement methods, known
as DBOM, has grown rapidly. There is no
one-size-fits-all for CNG infrastructure
solutions, because different transit fleets

straints. Transit agencies can capture sig-
nificantly higher performance at lower
costs and in less time by using best-val-
ue DBOM contracting when compared to
using a traditional least-cost DBB model.

BEST-VALUE VS. LEAST-COST

“Least-cost contracting can be very ef-
fective for purchasing routine servic-
es and materials. Buta CNG station is a
complex system that should be designed
and operated as a whole in order to func-
tion correctly, reliably and successfully,”
says Jennifer De Tapia, director of mar-
ket development for Trillium CNG. Trilli-
um has built more than 130 CNG stations
over the past 20 years and manages CNG
infrastructure for over 25 transit prop-

Calif’s San Diego Metropolitan Transit
System and the Orange County Trans-
portation Authority, Vas Greater Rich-
mond Transit, and Colo’s Roaring Fork
Transit Authority.

Under the traditional DBB model, a
transit agency issues separate solicita-
tions for design and construction of CNG
infrastructure, including the all-impor-
tant compressors and CNG storage ves-
sels, gas dryers, controls and monitoring
equipment and CNG dispensers (see di-
agram on pg. 32). And, the construction
solicitation cannot start until the first so-
licitation and subsequent design is com-
plete. The agency might also issue solic-
itations for a contractor to operate and
maintain the infrastructure, or, alter-
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LEADING NEWS

LNG tax equalization bill approved
by Senate Finance Committee

The U.S. Senate Finance Committee has
approved S 344, a measure designed to
eliminate the federal excise tax penalty
imposed on LNG when sold as a transportation
fuel in the U.S. Sponsored by Sens. Michael
Bennet (D-Colo.) and Richard Burr (R-N.C.),
the measure is modeled on a companion bill
introduced in the House of Representatives by
Reps. Mac Thornberry (R-Texas) and Rep.
John Larsen (D-Connecticut), HR 905, the
LNG Excise Tax Equalization Act of 2015.

Federal Excise Tax on NatGas and Petroleum
Fuels

Now With
Change
LNG/DGE $0.413 $0.243
Diesel/Gal $0.243 $0.243
CNG/GGE $0.183 $0.183
Gasoline/Gal $0.183 $0.183

Currently, the federal government taxes LNG
based on the volume of fuel sold, measured in
gallons. The federal excise tax on diesel is also
assessed volumetrically. Both fuels are taxed
by the federal government at a rate of 24.3
cents per gallon sold. But because LNG has
lower energy content than diesel — It takes 1.7
gallons of LNG to produce the same amount of
energy as a gallon of diesel fuel — current
federal law results in a gallon of LNG being
taxed at an effective rate 70 percent higher than
that at which a gallon of diesel is taxed.

Enacted into law, S 344 and/or HR 2202 would
revise the federal excise tax on LNG so that it
is levied on the basis of LNG’s energy content,
at a rate of 24.3 cents per energy equivalent of
a gallon of diesel, equalizing the excise tax on
LNG with that of diesel. Federal law already
taxes CNG on an energy content basis, at a rate
of 18.3 cents per the energy equivalent of a
gallon of gasoline. So the bills would also
harmonize the way the federal government

Texas NGV incentives generate
almost $500 million in economic
output, support 3,000 jobs by
2018

The growing number of NatGas fueling
stations being built is allowing the industry to
get a better hand on the economic impacts of
deploying NGVs, developing NGV
infrastructure, and the incentives that state
governments offer to help underwrite NatGas
fueling station development and fleet
deployments of NGVs.

A case in point is a study recently completed
by the Institute for Economic Development at
the University of Texas at San Antonio
(UTSA). The study examined the economic
impact of fleet deployment and NatGas fueling
station incentives offered under three programs
administered by the Texas Department of
Environmental Quality (TCEQ). The Institute
concluded that $52.9 million in grants awarded
by the three TCEQ incentive programs
generated $79.1 million in gross state products
and supported 927 full-time jobs in Texas in
2014. According to the analysis, the incentive
programs are generating significantly rising
economic and job impacts on a year-over-year
basis (see table page 2).

The three TCEQ incentive programs are
the Clean Transportation Triangle (CTT) Pro

['ve published and
edited newsletters,
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industry leader

(continued on Page 2 )
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Multifamily trends in 2023 will embrace flexibility, improved technologies, and
amenities, as well as biophilia, and a focus on mental health and well-being.
Incorporating these trends into maintenance, remodeling projects, and new
construction will position property managers and owners for success in the
coming year.

The Roots of the Multifamily Resurgence

COVID's rapid spread in 2020 and 2021 saw tens of thousands move into
multifamily properties in suburban areas. As a result, the demand for
multifamily living was boosted to record levels. According to Costar, rental rates
surged throughout 2021 and 2022 to all-time highs.

Several factors have moderated the multifamily market since peaking in the
2nd quarter of 2022. These include large deliveries of newly constructed
multifamily units in 2021 and 2022, rising inflation rates, recession-related
fears, and soaring rental rates. However, Fannie Mae sees a resilient rental
property market in 2023, with rents rising but more modestly. Moreover, CBRE
reports that the multifamily market is entering a normalizing period more akin
to the pre-pandemic period than the past couple of years.
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Maintaining Battery Health with EV Charging Best Practices
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Electric vehicles (EVs), whether they are new or used, are typically long-term investments made with the intention of driving and enjoying the car for several years. How you chaose to care for and maintain that investment will significantly impact the
lifetime cost, experience, and overall value of your vehicle.

One of the most significant expenses in on EV, accounting for nearly one-quarter of the cost of an EV, is the battery. Certain hobits can cause battery degradation to occur, which will ultimately decrease s lifespan.
To ensure your vehicle's battery longevity and receive the most value from your EV long-term, you'l want to be familior with EV battery chorging best practices.

Take Advantage of EV Battery Charging Best Practices

The following foctors comprise essential elements of EV charging best practices thot will help optimize your battery’s performance and efficiency, as well as pralong its life. We discuss each of these in more detal below.

* Slow charging versus fast charging.

* Minimum and maximum kattery charge.
+ Driving habits.

* Climate conditions.

Slow Charging vs. Fast Charging

EV battery charging best practices are essential to kearn and implement, particularly regarding the tradeoffs between fast and slow charging. When it comes o EV charging. there are three leveds of charging to consider: Level 1 Charging, Level 2 Charging,
and Level 3 Charging. also referred to az DC Fast Charging (OCFC).

+ Level 1 EV charging utifzes o 120V AC outlet and is easily accessible for a majority of drivers. as this type of outlet is a standard outlet in any home, multifamily, or commercial buiding cutfitted with electricity. While this type of outlet is convenient
to access at home or on the go, it charges at very slow rates due to the low output in voltage. You can expect a Level 1 charger to take opproximately 18-30 hours to charge, depending on the moke and model of the electric vehide.

+ Level 2 EV charging stations are a preferred method of charging for many people s they take between 6-10 hours to fully charge, depending on the make and model of the electric vehicle as well as the EV charger, and can canveniently offer a full
chorge overnight. These units run on 240V AC power and require a certified electrician to instal the appropriate hardware and wiring. as well as make any needed ponel upgrades depending on the current available copacity and EV charger needs.

+ Level 3 EV charging stations, or Direct Current Fast Chargers (DCFC) are o commerdial-grade method of charging as they require 480V DC power and are sigrificantly mare expensive to purchase and install. Commonly found in grocery stores,
malls, and other quick stops, these charges affer high-powered. rapid-charging speeds and boast a full charge often in 30 minutes to 1 hour. They are the oaly charging methed to utilize DC, or direct current. energy. Using DC allows these chargers
to directly power the vehicle battery, whereas Levels 1 ond Level 2 EV chargers must convert AC to DC within the vehicle. slawing down the charge time of a vehicle. While Level 3 charging stations provide the fastest battery charge, consistent use
of Level 3 charging has been shawn ta increase battery degrodation for electric vehicles, thereby reducing the vehicle's range.

Minimum and Maximum Battery Charge
Lithium-ion batteries wark better when they are used and charged in partial cycles, in ather words, not completely depleted or fully charged.

Consequently, the best charging proctice is to charge the battery at different stoges, optimally keeping its level between 20% and 80%. Similarly to how the averuse of fast charging stations can decrease battery life, 5o can consistently allowing your
battery to drain to 0% or continually recharging the battery to 100% when it's not needed.

One way to keep your battery charging in the optimal range is to utilize a smart panel or smart charger to maintain charging within a certain range. Some EVs may also come with these limits estabiished as a baseline setting for charging copacity. Another
benefit to keeping your battery charge at no higher than 80% is that it leaves the capobility to generote and store energy through regenerative braking.

Consistently having a fully charged or fully droined battery can affect its life. particularly during long-term storage when the vehide sits with the bottery at extremely high or low levels for extended periods of time. Follow these best practices to avoid the
severe battery damoge that can accur when your EV is not used for prolonged pesiods.

Mozt batteries are designed to last @ minimum of 200,000 miles or more. 5o battery domage or extended use will not always require battery replocement. Depending on the situation and extent of damages, a repair may be possible to bring your battery
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With the ever-increasing demand for electric vehicles (EVs), the importance of EV home charging has become even more significant. While public charging stations can often offer conveniently fast charges, charging an EV ot home offers severol
advantages, including the convenience of an overnight charge, cost-effectiveness, and peace of mind thot a charger will be avalable when you need it mast.

In thiz article, we will discuss the benefits of home chorging, the advantages of Level 2 chargers, whether you will need an electrician to install your charger, how long it takes to install one, how much it costs, and the incentives thot are available for
homeowners who choose ta install EVSE in their homes.

Whether you will be operating your vehicie for work. a regular commute, or pleasure, the most convenient and affordable solution is to instoll an EV charger at home. With roughly 80% of EV charging happening at home, instaling a charger just mokes
sense

Here's what you need to know about charging at home

The Advantages of Home Charging

Charging your EV at home affers convenience, allawing you ta connect your vehicle to electric vehicle supply equipment (EVSE) directly at your residence. Your equipment may be mounted inside your garege, to a pedestal. an an exterior wall near your
driveway, o in @ carport, amang other places.

If your EV happens to be part of a light fleet, your company may offer depat charging. St this method necessitates leaving the vehicle at the central fociity and taking separate tronsportation to your home.

You might also wonder i public charging stotions are suitable for your EV. The number of public EV charging stations is growing, but convenience can suffer if an unoccupied charger is unavailable upon your arrival Publicly accessible Level 3 fost charging
i helpful when o quick, urgent charge is needed; however, frequent fast charging will decrease your EV battery life.

Oweroll, the convenience ond lower cost of charging at home are unmatched. Recent survey data indicotes obout 80% of EV owners charge their vehicles at home. Charging ot home gives you peace of mind knowing that your charging station is available
when you want it. regardiess of when others want to charge. You will also spend less per kilowatt-hour than at public charging stations, where operotors tend to charge various fees.

The Advantages of Level 2 Chargers

For a home installation, choosing a Level 2 charger, which operates at 240V {as do certain common residential appliances, such as clothes dryers), is wise because it

great aption for overnight charging. With @ maximum power rating of 19.2 ilawtts,
a Level 2 unit can typically restore an empty bottery in 4-10 hours. Level 2 chargers generally cost between $500 and $2.000, not including installation costs, with the brand and power rating accounting for the difference. There are various models of Level
2 chargers on the market

Level 1 chargers, sometimes called “trickle chargers” operate more slowly, taking 40-50 hours to charge an EV battery fully. Level 1 charging cords can canveniently be plugged into a standard 110V/120V outlet. While o convenient option for those wha
rarely drive, this level of charger may not be convenient far anyane with regular trips. travel, or daily errands.

Level 3 chorgers [DC fast chargers, or DCFC) are found in public venues but are unsuitable for home charging due to costs and energy demand. They operate at particularly high pawer levels, which can significantly sharten the EV battery life of your
. electric vehicle. After 40 charging cycles using DCFC, the battery can degrade to 80% of its designed capacity. DCFC units are also much more expensive than Level 2 chargers.
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Alternative Fuels

Results of a case study I published in trade
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What You Need to Know About the New Dominant Refuse

Fleet Fuel

Refuse fleets are at the forefront in ushering in growing use of CNG as a transportation fuel. In
doing so, they are reducing their operating costs, lowering emissions, improving efficiencies and

bolstering their competitive position.
I By Matthew Slavin and Matthew Tomich

Diesel’s long dominant position as a refuse fleet fuel is being usurped by
compressed natural gas (CNG), a lower cost and cleaner, quieter burning fuel.
In 2003, fewer than 700 natural gas fueled refuse and recycling trucks were
operated in the U.S. Play it forward and, today, the number has risen seven-fold
or more, with between 5,000 and 7,000 in service (estimates vary by source).
6,000 to 7,000 new refuse trucks are shipped annually in the U.S., and more
than 50 percent' that entered service in 2014 are powered by CNG, up from
44 percent in 20137,

Ten years ago, virtually all of the nation’s CNG refuse trucks were based
in Southern California. Today, CNG refuse trucks are operating in at least
20 states, according to the publication NGV Today. All indications suggest
purchases of CNG refuse trucks will continue to climb, reaching 60 percent or
more of collection trucks sales by 2016, maybe sooner. Here’s what you need to
know about the inroads being made by CNG as a fuel of choice for refuse and
recycling fleets.

CNG truck fueled with renewable natural gas produced from bio-digested food waste in Sacramento, CA.

Photo courtesy of Atlas ReFuel and Clean World Partners.

ATLAS REcYcinG
916-455-2800




CNG Rising: What You Need to Know About the New Dominant Refuse Fleet Fuel

CNG Refuse Truck Deployment: Simple Payback

Case 1

Case 2

Case 3

CNG Fleet Size

20

20

30

Fleet Owned Stations

0

1

1

CNG Price ($/DGE)

$2.22

$1.78

$1.78

Diesel Price ($/Gal)

$4.01

$3.90

$3.90

Tot. Vehicle Incr. Cost

$760,000

$760,000

$1.1 mm

Fuel Station Cost

S0

S1.1mm

§1.1 mm

Total Capital Cost

$760,000

$1.86 mm

$2.2mm

Yearly Fuel Savings

$251,000

$296,000

$444,000

Simple Payback (Yrs)*

3.0

6.2

5.0

* Incentives can further shorten payback period. Source: Office of Energy

of S1.1mm.

Efficiency and Renewable Energy, U.S. Dept. of Energy, Case Study: Compressed
Natural Gas Refuse Fleets, February 2014. Assumes incremental cost of $38,200

per CNG unit; 2.1 mpg fuel economy for CNG and diesel trucks; and trucks
operating 14,500 miles annually. Case 1 assumes offsite fueling with third-party
retailer; Cases 2 and 3 assume refuse fleet constructs own time-fill station at cost

Table 1

CNG Fueling Infrastructure

Most refuse fleets fuel their CNG trucks by building time-fill fueling
systems. With time-fill, CNG is delivered directly from a compressor that
pressurizes the gas into onboard fuel storage cylinders, with the vehicles
being fueled over several hours overnight. In some cases, a fleet will decide
to design, build, operate and maintain (DBOM) this infrastructure in-house.
In other cases, the fleet may contract out all or some DBOM functions to
a turnkey fueling infrastructure provider, a number of which are active
in the market, including Trillium CNG, Clean Energy Fuels and TruStar
Energy. The costs for building this fueling infrastructure will vary by the
number of vehicles that need to be fueled—and the corresponding station
size—but according to the previously cited Energy Department report, on
average, the cost of building a time-fill CNG station to fuel a 30-truck refuse
fleet averages about $1.1 million. Some, mostly smaller, fleets decide to fuel
their vehicles using infrastructure owned and operated by third-parties—
independent fueling stations or stations owned by local government agencies;
for example, where they may pay a highe