White Paper

Sustainable Community Development:

River-Flow Water Generation for Off-grid Electric

September 2011

Vehicle Charge Stations

By E.A Kassel
Menasha Sustainability Board

Draft r.03




Contents
INtroduction .....ceeevviviiiieee e, 2
Fueling - The Problem ........cccoooiiiieee 3
An Old Solution Revisited............cccceennee. 3
Water to Electricity - Why Not? ............... 4
Practicality—Yes Benefits —-Many............ 4
Implementation........cccccevviieee i 5
SUMMEAIY .eviiieiiiiiiiieieeeeeeeeeeeeeeeeereenrereee 6

Introduction

Electric vehicles (EVs), hold new promise as
a significantly less-polluting form of general
transportation — the number of electric
vehicles on the road today is increasing and
interest across the US and around the world
is growing. With continuing advances in
battery technology, innovative vehicle
design is expanding — offering real choices
from small personal transport types such as
street-ready golf carts, to plug-in hybrids, to
light duty utility vehicles - EVs are beginning
to show potential as the next major mode
of urban transportation.

In order for this new class of vehicles to
fully integrate into society as more than just
a novelty however, EVs will have to gain
significant public acceptance and broader
use; their success will depend on increased
practicality and usability.

Often seen as EVs largest impediment
towards mass acceptance, is the fact their
“miles-per-charge” is considerably less than
that of gasoline’s “miles-per-gallon”. With
no shortage of electrical outlets in the U.S.
to charge them up, once on the road,
finding a friendly outlet becomes the
challenge that makes most potential
owners take pause. This means there needs
to be places to plug them in where there
weren’t any before; at least enough of them
so EV owners can feel comfortable knowing
they can get back to point A once they’ve
arrived at point B. Further, those places
need to be convenient - at least as
convenient as today’s gas stations and
probably more so.

For EVs to gain greater acceptance, they
have to prove they can go somewhere or
anywhere for that matter, without the fear
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of running out of “fuel”. For now at
least, the major hurdle is how to “fill er’

”

up”.

Fueling - The Problem

Because gasoline has successfully
defined transportation since the late
1800’s the mindset that alternatives are
indeed even possible, needs to grow.
Fossil fuel use has been pivotal in nearly
every country’s overall economic
growth. It has provided reliable
transportation for nearly every use in
normal modern life. It is entrenched.

The rising concern, however, is that
increasing the pace of gasoline
consumption is not sustainable and
supplies are already on the decline.
Additionally, with undeniable scientific
proof, the continued use of fossil-fuels
is quickly driving a global climate change
that will likely lead to severe changes in
the planet’s eco-system triggering
changes beyond human comprehension
and perhaps human limits.

Looking ahead to those dire probable
events means it’s time for change and
that moving towards alternative energy
use —sooner, rather than later —is the
smart thing to do.

So if moving toward electric vehicle use
makes good environmental sense, how
can it also make practical sense to gain
quicker acceptance? Like the chicken
and egg conundrum, which comes first,
electric cars, or places to recharge
them? What can be done to foster
electric vehicle use and provide more
places to plug them in? Like the
common gas station, EV charging
stations must become ubiquitous,

convenient and easy. Luckily, for towns and
cities all along the Fox River, the solution is
all around us — the Fox River itself.

An Old Solution Revisited

Alternative energy creation via river water
flow generation has been in existence for
hundreds of years, way before the idea that
one day we would run out of oil. A good
example were the many mills and weaving
plants that used river flow to convert brisk
currents to mechanical energy to power
the once crowded riverbanks in booming
industrial towns crisscrossing the US from
the 1800’s to mid-1900. Another more local
example was Hearthstone: the first
electrically lit house in the world that used
electricity generated from the currents of
the Fox River and first turned on its lights
Sept 30, 1882, in Appleton Wisconsin.

For many back then taking advantage of
river-power made good sense; it was
convenient, possible and “free”, a real
practical way to get things done years
before the advent of the industrial electric
motor or the national electric power grid
that spans our country today.

Generating power from water is called
hydrokinetics. It is formally defined as:
utilizing the energy of water while it is in
motion™. It is the process of converting the
water’s pushing force into another useful
source of energy. For instance water flow
can easily be converted to electricity by
connecting a turbine to a generator and
placing it in @ moving stream. A significant
flow of continuous electric power, even
more stable than from derived from solar or
wind, can be had considering the river flows
24/7, power can be produced all the time.

L EPRI - Electric Power Research Institute
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The end result is energy able to be used
for a useful purpose - one such purpose
could be to charge electric vehicles,
encourage their use — and a whole lot
more.

Water to Electricity - Why Not?

Why not consider using river energy
generation to recharge electric vehicles?

For communities like the many who lay
on the Fox River, utilizing hydrokinetic
electric generation is entirely possible
and practical; it is a resource just
waiting for the right problem.

Implementing localized EV charging
stations could be accomplished nearly
anywhere river currents are constant
and controllable. Improvements in
technology have made it feasible for
small locally placed generator units to
be submerged in a running river flow.
Kilowatts of power can be generated
from a single unit. If more energy is
needed, units can be placed in parallel
yielding enough power to light a parking
lot and charge the electric vehicles
parked there — all without the need for
standard utility power (off-grid).

Practicality—Yes Benefits —-Many

Improving the chances for increased EV
usage depends on projecting how it
makes economic sense as well as be a
practical transportation solution. For
sure electric vehicles have distance
limitations right now. But battery
technology is changing and coupled
with engineering innovation, it’s just a
matter of time before continuing
improvements reduce the mileage
issues to manageable. Consider this:

As with gasoline vehicles, filling up the tank
is convenient, but not essential. This is
especially true when talking about local
travel: like going to visit a friend or to a
restaurant or shopping; it’s like eating, ideal
when done in small portions. The same
holds true for electric vehicles: charge - go;
stop - recharge. Because a full recharge is
not always necessary, implementing places
to stop-over and partially recharge can do
the trick. So a stop at a store or restaurant
or to take a stroll on the riverfront could
also include plugging into a provided EV
charging station, providing multiple levels
of benefit, while even attracting a new layer
of attendees, clientele and customers to an
area. Would that in itself bring enough
value for the investment of providing EV
charging stations near local river sources?
The answer is yes, with benefits for all.

Benefit 1- Public

In the grand scheme of promoting the
general use of electric vehicles, the plan has
always included charging them at home.
Counting that as a kind of “gas station” for
EVs, to some extent it’s like having millions
fueling stations already in place, spread
across the millions of homes fed by utility
power. With the cost to charge electric
vehicles already significantly lower than the
cost of gasoline2 the cost of a river-powered
charging station’s power is even less - SO.

Installing river-powered charge stations for
the public’s use would perform a public
service: generate goodwill, interest and
local notoriety. It will be self-promoting,
attract the curious and encourage use of
other non-polluting forms of transportation.
Perhaps even lead to changesin old
regulations that only serve to limit
participation and change.

? Kristen Hall-Geisler from HowStuffWorks.com.
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Benefit 2- Community

Providing off-grid charging where
people park in public areas makes good
community sense for several reasons; 1)
it shows the public that local
government is providing truly
sustainable solutions by using
alternative energy sources, off-the-grid,
solely for the public’s benefit; 2) It
encourages the increased use of non-
polluting vehicles that in the end keeps
public spaces environmentally cleaner
and healthier and; 3) it provides an
additional way of attracting more
diverse groups to city-centers while
improving the chances for greater
exposure to public resources, venues
and local businesses.

Benefit 3- Business

Like any investment the end goal is to
see a return on investment that helps
grow a business towards success.

Providing EV charging stations near
downtown businesses gives those
businesses a unique advantage by
providing more reasons why customers
should choose that business over others
elsewhere. If a customer can recharge
their vehicle while attending local
merchants, it becomes an automatic
incentive for customers and a win-win
for a tax paying business.

If community-based EV recharging is
provided for public parking, businesses
will get direct benefit gaining exposure
through yet a new venue of interest.

Benefit 4- Revenue

Public recharging stations can, in the
end, become be a revenue enhancer for
city government. As acceptance and
attendance grows, the long term might

include payment for the services provided,
offsetting the costs of system maintenance,
expansion or replacement - as part of a
solid long-term revenue plan.

Implementation

Anywhere that’s close to a reliable flow of
water can be considered. Hydrokinetic
generators can be anchored at convenient
near shore locations, near dams or at turns
in the river out of the way of water traffic.
Cabling to street or parking lot charging
stations is not unlike running power for
parking lot lights, very straight forward with
all controls located at secure areas, not
unlike what would be seen for traffic
control.

Off the shelf charging stations are available
for lease or purchase, from a number of
companies already providing equipment to
this market. Management of charge
stations would be no different than that
implemented for wireless parking meter
revenue systems. Nearly any kind of parking
arrangement could be accommodated;
from parallel to slot, from diagonal to head
to head.

As with any public or private project, good
implementation depends on good planning.
But the concept of river-flow generation is
not really new at all and installs of like
equipment, both domestic and
international for similar power generation
applications have a history of successful
implementation.

What isn’t as common about this proposed
project is its purpose: to act as a resource
specifically for spreading the availability of
recharging stations for electric vehicles. And
while the feat of electric power generation
via river-flow has much past history in the
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selling of power back to utilities -
proving the core principles are solid and
tested - this project is not about selling
the energy. It is a demonstration project
to show how using sustainable
resources can be fully utilized for a
focused purpose; for public off-grid only
power generation for a public cause.

This project is intended to be totally
under local control by each community
choosing to implement it. With only
necessary contact with regulatory
agencies, it plans to minimize
implementation delays and all
unnecessary costs and obtain funding
and grants, while adhering to all
engineering best practices and DNR
requirements.

Summary

Electric vehicles are here today and
have shown to be the next most
promising method of transportation.
The benefits are many but the road to
acceptance and implementation are
steep unless something is done to ease
the transition from gasoline.

Comparatively few communities are
lucky enough to be located along a river
with claim to an endless source of
energy available for its use. The choice
to use that energy source to speed the
transition to a new form of general
transportation for future generations to
use sends a powerful and progressive
message. If electric car development
follows the same trajectory as has
happened in computers and electronics
(entirely possible because so much of it
is electronic), innovation will force this
method of transport to evolve much
faster than fossil fuel-driven vehicles

ever could, leapfrogging the need for
improved gas mileage as the only possible
method of achieving greater vehicle energy
efficiency.

Implementing local EV charging stations
using river-flow electric generation is an
interesting and practical idea that can
benefit the cause and the need for more
places to charge electric vehicles, while
providing many side benefits for any
community choosing to implement it.

This proposal pulls from the past and
enables the future while giving any
community independence in managing its
own power generation, encouraging change
and enhancing its business climate,
something that has been difficult in recent
economic times.

Lastly, it gives
communities a significant
opportunity to
implement sustainable
practices - in their own
backyards - benefiting
many now while
preparing the same for
future generations to
come: all while
preserving the American
way of living.

Edward Kassel is a Menasha Wisconsin
resident, current member of the City of
Menasha Sustainability Board and owner of
Kelp, Inc. an international HVAC/ Energy
Controls provider.

ekassel@kelpinc.com
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