WHAT IS SMALL HYDRO?

Water power was used for centuries in eastern
North America to grind grain, mill lumber and
other mechanical applications. Now, modern,
highly efficient turbines convert the energy of
falling water into electricity for either battery
storage or utility grid connection. These
projects can either be on a residential scale, for
home use, or on a commercial scale, for a
private developer or community. Whereas the
older systems often relied on a dam to store
water, today’s small hydro systems use the
“run-of-the-river”  approach. Power is

generated with far more ecological sensitivity
and without impounding water.

HOW MUCH POWER CAN YOU GET
FROM YOUR WATER RESOURCE?

The two important things to know about your
water resource are the hemad the flow Head

is how far the flowing water drops in
elevation. It can be measured on site with a
sight level, hose or transit. Since this elevation
drop must generally occur in a pipe, the length
of pipe needed for the vertical drop is an
important consideration. When the horizontal

We have found

distance needed to gain an elevation drop is
shorter, less pipe is needed and total system
cost is reduced.

Flow is the volume of water that flows down

the stream over time (usually measured in
gallons per minute or cubic feet per second).
the best approach for
determining flow is a hydrologic analysis

which correlates the watershed of your project
with a U.S. Geologic Survey (USGS) gaging

station with decades of flow records. For very
small streams or groundwater sources, on-site
flow measurements can also be useful.
Environmental concerns are taken into

consideration when determining the flow

available for power generation.

The distance from where the hydro turbine will
be located to where the power will be used or
connected to the utility is also important.
Larger wiring is generally needed for longer
distances and/or more expensive equipment is
needed to convert the power to higher voltage.

SERVICES OFFERED

Earthbound Services, LLC performs the
design and permitting of small hydro systems
- commercial or residential. We also install
residential systems. The first and most critical
service we can help you with is deciding if
your site is truly useful for small hydro.

For commercial hydro projects, we perform a
full feasibility study which provides an

estimate of the power available, a scope of th
permitting obstacles which will apply to your
project and a ballpark cost for design anc
construction of the system. The results of the
study are presented in report form to the client

For residential projects, we can explain to you
how to measure the head and critical distance
on your own. We can perform the hydrologic
analysis for determining the available flow at
your site. If you need help with on site
measurements, we can make a site visit t
provide assistance. We can then estimate th
power available and a ballpark cost for desigr
and construction of the system.



PERMITTING ISSUES

As small hydro projects often involve placing
a structure in a stream and withdrawing water
for some distance, federal and state
environmental permits often apply. At the
federal level, the U.S. Army Corps of
Engineers (USACE) generally has jurisdiction
over hydro projects. Their concerns are
potential erosion and sedimentation in the
stream banks and channel and associated
wetlands. They are also concerned with the
project’'s impact on aquatic life in the
bypassed reach of the stream (the stretch of a
stream between where the water is withdrawn
and where it is put back in). At the state level,
there are usually one or more agencies that
have similar concerns.

For residential projects, the permitting issues
mentioned above are usually not a major
obstacle or expense. For commercial projects,
it is possible that an aquatic biologist might be
required to determine the impacts of the
project on aquatic life and the bypass flow
necessary for preserving the aquatic
ecosystem.

Grid-tied systems may require review under
the Federal Energy Regulatory Commission
(FERC) and state agencies which deal with
grid connection issues.

Projects that are to use existing dams or water
impoundments may also require inspections
and/or approvals by state agencies which deal
with dam safety issues.
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WHO WE ARE

Ben Gordesky, the founder of Earthbound
Services, LLC, is a graduate of the Solar
Energy International Micro Hydro course. He
has an M.S. in Hydrogeology from the
Massachusetts Institute of Technology and
eight years of experience in the civil
engineering and environmental consulting
fields.

Earthbound Services also works closely with

other professionals, engineers and contractors
to provide a broad base of expertise and
experience for our clients.

- Feasibility Studies
- Residential

SMALL HYDRO

- Run-of-the-River

(No Store and Release)

- Minimal Environmental Impact
- More Reliable than Other

Renewable Energy Sources
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- System Design
- Permitting
Installations




