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Scoping Study of Hydropower Potential in Wallowa County, Oregon

1 Introduction

Over the course of the 2010 irrigation season, Renewable Energy Solutions (RES) has examined
the hydroelectric potential and conveyance efficiency of 19 sites on irrigation conduits in
Wallowa County. These site analyses, in addition to others previously completed by RES,
allowed RES to document hydroelectric resources and begin building relationships with parties
potentially interested in moving forward with small conduit hydroelectric project development.
The project also creates a library of scoping level studies that will expedite the development of
hydro projects in the county.

The sites described in this report total 1,020 kW of potential capacity on Wallowa County’s
irrigation conduits, capable of producing over 3.3 million kWh per year, worth $244,000 annually.

Of the 22 sites described in this report:

The average site head is 159 feet and the average flow is 8 cfs

The median head is 140 feet and the median flow is 3.5 cfs

Eight are greater than 25 kW and fourteen are less than 25 kW

Twenty operate during the irrigation season (May - September), and 2 typically operate
during additional months

Each site analysis contains pertinent information toward the goal of expanding Wallowa
County’s hydropower production and irrigation efficiency:

Contact persons for future follow up
Calculation of maximum kW capacity, annual kWh production, and dollar value based on
maximum flow and existing head and seasonality of water availability

*  Calculation of minimum kW capacity and annual kWh production based on minimum
flow and existing head

* Designation of hydrologic information and system design: identification of the live water
body from which irrigation waters are diverted, and designation of return flow into an
irrigation canal and ultimately a live water body.

+ Cost estimates for hydroelectric development, including capital expenditure and project
development monies

+ Information on energy or water efficiency as presented by the project contact

2 Conduit-Based Hydropower

Wallowa County sprawls across 3,145 square miles of the Northeastern corner of Oregon. Home
to the nation’s deepest natural gorge, Hells Canyon, and to the Wallowa Mountains — aptly
nicknamed the Alps of Oregon for 26 granitic peaks higher than 8,000 feet - it is a place of
rugged beauty, physical isolation, and independent people. Hundreds of streams and canals
flowing from the nearby mountains sustain a rural economy dependent upon agriculture and
natural resources.

Renewable Energy
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Much of the County’s productive valley land is irrigated. Wallowa County is the 13" largest
water user in the state, with 209,000 acre feet of water allocated per year. Over 97% of these
water rights holders are agricultural users.

Water used for irrigation purposes has unique potential for hydroelectric development. Under
Oregon Water law, hydroelectric projects may be developed under existing water rights after
approval of an “Application to Develop Hydroelectric Use as Part of an Existing Certificated
Water Right.” These water rights designate hydroelectric as beneficial use within the existing
right.

Hydroelectric projects developed on irrigation conduits also have specific designation under the
Federal Energy Regulatory Commission (FERC) licensing process. Projects on conduits used for
purposes other than hydroelectric development (municipal water, irrigation, livestock,
household, etc.) are eligible to apply for a Conduit Exemption.

3 The Scoping Study

This report summarizes a “Scoping” level study of hydroelectric potential and water-use
efficiency improvements in Wallowa County, Oregon. Sites with fatal flaws or unconfirmed
resources were not included.

The investigation evaluated technical potential of both individual projects and ditch company
projects.

Potential individual projects were identified by (a) highlighting zones of topographic relief in
irrigated areas adjacent to water conduits; and (b) pairing those zones with water right
information derived from Oregon Water Resources online water rights.

Ditch company projects were identified by (a) extracting total water rights held by each ditch
company (see Table of Ditch Company Water Rights in supplemental materials); and (b) pairing
those water rights with different reaches of the ditch with topographic relief. This process is
described in further detail in the section, “Deriving Information from Oregon Water Resources
Database.”

Once areas with probable hydroelectric potential were identified, ditch company personnel (or
landowners or land managers as appropriate) were contacted to arrange a site visit.

The purpose of site visits were to measure head and to mark GPS coordinates of the penstock
intake and powerhouse. During the site visit, additional pertinent information was gathered,
including:
Existing irrigation infrastructure
+ Distance to transmission
* Detailed water right information
* A gauge of the project proponent’s level of interest, financial and technical wherewithal
to develop a project
* Energy/ water use efficiency information

Renewable Energy
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4 Deriving Information from Oregon Water Resources Database

The following are methodologies for deriving information from Oregon Water Resources online
water rights database, and ground truthing.

This study employed several different methods to derive information necessary to determine a
bsae level of hydroelectric potential. Sites with hydroelectric potential greater than 20,000 kWh
per year were ground-truthed.

Searching and cataloging information from the Oregon Water Resources (OWR) Database
involves familiarity with the system and persistence. A close understanding of how water right
information was derived from original water right certificates and cataloged, in addition to the
capabilities of information filters, is essential to analyzing water right-based hydroelectric
resources as accurately as possible.

Analysis was completed with the following assumptions:

Identifying land with significant slope adjacent to irrigation conduits is a strategic way to tie
hydroelectric potential to a parcel of land. Irrigated ground adjacent to or near the irrigation
condauit likely uses that conduit to transport water from the Point of Diversion (POD). Once
a tax lot parcel or area with high probability for hydroelectric potential was identified, the
landowner or project proponent could be contacted using local knowledge or a tax lot
database such as
http://www.oregon.gov/DAS/EISPD/GEO/web services/Wallowa/CountyMap Wallowa.html.
* Identifying the water right of an individual land owner can be done the following ways:

* |dentify the parcels of ground belonging to the ditch member in the Oregon
Water Resources Place of Use (POU) database. This approach is difficult in
practice because the POU layer is not entirely up-to-date.

* Ask the land owner for a copy of his or her water right, which is often a copy of the

ditch company water right with his or her land parcel highlighted. The volume of
water or cfs per acre can be calculated using information provided on that water
right certificate.

* Calculate the water being used by existing irrigation infrastructure on the property.
This approach was recommended by staff of Oregon Water Resources.

*  Supplementary hydroelectric water rights that mirror the quantity and duration of existing
irrigation water rights could be obtained to develop a hydroelectric project. In reality,
often times supplementary rights can be obtained for irrigation rights that do not exist,
especially for run-off into the irrigation canals during the winter season or for the waste
water off of the end of anirrigation ditch. Only two projects rely on supplementary
water rights: Alder Slope D. 1 and West Side D.2. West Side Ditch has successfully been
granted a supplementary right for winter run-off.

Renewable Energy
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4.1

In-ditch hydroelectric projects have the potential of using only the flow of the ditch
company water right for a hydroelectric project. Actual flows of the ditch company differ
from the maximum legally allocated flows.

Limitations to OWR Database

Feeder canals and ditches, the water bodies with hydroelectric potential, are not
mapped via Oregon Water Resources. Major canals are available via USGS surface water
maps. Existing GIS information and creation of KLM line files using GoogleEarth created
the hydroelectric zones which run adjacent to conduits on the project maps, and are
included as aerial representations for each potential site.

The Point of Diversion (POD) recorded in the GIS database is where control is taken from
a live stream. There is no connection in the OWR database between conduits and water
rights.

Due to variations in mapping methodology and technology and shifts in natural and
conduit water courses as well as diversion points, the data is only accurate to
approximately 100,000-scale. Thus, POD has to be considered as a point within a region
of possible locations rather than point of diversion mapped with the same mapping
methodology.

Ditch companies may have multiple “Points of Diversion” that flow into the same
irrigation system at different points. Additionally, Ditch companies routinely have large
areas and multiple irrigation tracts for ‘“Places of Use.” This means that the Ditch may
have no points at which it carries the sum of its water rights. This makes calculating
flows for in-ditch projects very difficult.

The water rights owned by irrigation districts are not included in the combined Oregon
State Water Rights data set and must be downloaded separately. This means that it is
possible to be unaware of a given ditch while completing the study.

Many Water Rights data, especially those established by Decree, do not have an entry

for the field rate_cfs  Flow rates for these water rights must be researched separately
by pulling out the original water right certificate, available through the Oregon Water
Resources database. If an acre-foot volume is enumerated in the right, this must be
converted to average cfs. (Appendix C). For water rights where cfs was stated, it was
often stated in the maximum eligible flow if water were delivered according to the duty
(1/40 cfs per acre or 1/80 cfs per acre in Wallowa County, generally speaking). However,
the maximum eligible flow cannot be used continuously or the water user would exceed
his or her water right. This complicates declaring a single flow which could be used by a
hydroelectric project.

Renewable Energy
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4.2 OWR Database Tasks

Determine water rights of individual’s projects (individual land owners), in terms of flow,
for sites that have been ground truthed.

+ Determine water rights of Ditch Companies (in ditch segments), in terms of flow, for any
given point along the conduit.

4.2.1 Water Rights of Individual Landowners for Ground-truthed Sites

As noted above, water rights of land owners, in terms of flow, were determined using the
following strategies:

* Identify the parcels of ground belonging to the ditch member in the Oregon Water
Resources Place of Use (POU) database
Ask the land owner for a copy of his or her water right, which is often a copy of the ditch
company water right with his or her land parcel highlighted. The volume of water or cfs
per acre can be calculated using information provided on that water right certificate.

*  Calculate the water being used by existing irrigation infrastructure on the property. This
approach was recommended by staff of Oregon Water Resources.
Use online tax lot information to contact a landowner who is located on a parcel of
irrigated land with sufficient head. Perhaps due to outdated information in the online
database, this strategy was not very successful. However, it may prove useful in future
studies.

4.2.2 Water Rights of Ditch Companies at Ground-truthed Sites
Water rights can be downloaded by Ditch Company.

* Information Water Rights Query - Name - Company -> [Ditch Co. Name]-> [SEARCH]
[Download POD Data]

Simply downloading data is insufficient to determining flows with hydroelectric potential.
Usually, an acre-foot water right is converted to a cfs flow rate by dividing the acre feet by the
duty, where duty is the maximum cfs per acre. For hydropower potential, a more accurate
representation is the average flow rate. Conversions for acre-feet to cfs are included in
Appendix C.

The Master List of Ditch Company names was derived from Wallowa County personnel, online
searches, and personal conversations. The Master List is included as Appendix A.

As noted above, a challenge to this task is that ditch companies with multiple points of
diversion do not carry the sum of their water rights at any one place, and, as soon as that water
is diverted, losses from seepage, outlets, and evaporation begins to occur, and increases from
seepage, inlets, and precipitation occur. Where in-ditch sites were evaluated, a rationale for the
listed cfs is justified in the project “notes” section.

Renewable Energy
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Site Name HEAD (feet) | Flow max (cfs) | Kilowatt Max  Kilowatt-hour max Energy Value
Alder Slope D. 1 100 2.50 12.7 41,118 S 2,961
Allen Canyon D. 1 304 7.00 108.0 349,998 S 25,200
Arrowhead Pipeline Association 1 374 0.47 8.9 28,781 S 2,072
Arrowhead Pipeline Association 2 462 1.15 27.1 87,696 S 6,314
Chamberlain D. 1 36 13.11 24.0 108,674 S 7,825
Clearwater D. 1 76 3.92 15.1 49,012 S 3,529
Clearwater D. 3 46 3.38 7.9 25,572 S 1,841
Creighton D. 1 40 3.00 6.1 19,737 S 1,421
Cross Country Canal 1 16 30 24.4 78,947 S 5,684
Kinney Lake D. 1 186 7.75 73.2 237,087 S 17,070
Kinney Lake D. 2 49 17.5 43.5 141,035 S 10,155
Kinney Lake D. 3 25 17.5 22.2 71,957 S 5,181
Kinney Lake D. 4 33 17.5 29.3 94,983 S 6,839
McCully Creek 1 128 1.98 12.9 41,684 S 3,001
Moonshine D. 1 239 3.762 45.6 147,802 S 10,642
Prairie Creek. 1 319 7.75 125.5 406,617 S 29,276
Sheep Creek D. 1 220 35.00 390.9 1,266,439 S 91,184
Sheep Ridge D. 1 222 0.45 5.0 16,270 S 1,171
Sheep Ridge D. 2 152 0.84 6.5 21,000 S 1,512
West Side D. 1 201 1.01 10.3 33,390 S 2,404
West Side D. 2 92 2.00 9.3 51,447 S 3,704
West Side D. 3 197 1.3 13.0 71,606 S 5,156

5 Ground Truthing

5.1  Protocol

In order to standardize and create continuity of protocol between field staff conducting ground
truthing, the first two site visits were completed collaboratively with follow up discussions
among team members. Subsequent ground-truthing was conducted by one or two RES
personnel and one or more ditch company personnel.

Please see Appendix B: Ground Truthing Methodology.
5.2 Surveys
The sites that were surveyed are summarized in the Map and Data Sets section of this report,

following the Appendix materials.

6 Other Site Characteristics

During the course of the study, several sites with unique properties were identified. It is unclear
how these properties will factor into hydroelectric development. These properties are noted on
the project spec sheets, and are also summarized below:
*  Waste water on the tail end of ditches, which could be designated “transport flows” and
may or may not be readily available during the irrigation season, are distinct because:

Renewable Energy
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o They are often beyond the boundary of conduit maintained by the ditch
company maintenance, presenting an interesting situation in terms of property
rights

o They are often without existing water rights, presenting an interesting situation
in terms of applying for new water rights or working within the “Application to
Develop Hydroelectric Use as Part of an Existing Certificated Water Right”

*  Projects without existing pipelines suffer from higher capital cost but enjoy the
advantage of no competing infrastructure to utilize pressure (high pressure irrigation
systems).

Existing pipelines have demonstrated pressure (psi measured by pressure gages) but
development will require cooperation within a pipeline association with multiple owners
and managers. These pipelines were observed to often skirt the outside of property
boundaries, forming 90 degree angles which would result in longer penstocks
(pipelines) with more friction loss.

7 Project Priority and Follow Up

In Wallowa County, as elsewhere, sites that have both energy potential and an enthusiastic
proponent have the greatest likelihood of proceeding. A variety of energy costs, resources,
incentives, and project proponent values come into play when determining whether a project
will go to development. All the projects listed here could go to development. Projects which
crossed a “no-go” decision threshold are not included in this report.

To assist further with the project development decision process, RES has scheduled a joint
meeting for landowners and project proponents contacted during the course of the project.

The purpose of the meeting is to explain the results of the scoping study for their resource/site
and to explain how project proponents can continue project assessment and development with
a feasibility study. This meeting will also initiate a community wide conversation about
hydropower and its potential in Wallowa County.

8 Future Studies for Hydropower Analysis

Wallowa County has more than 30 major irrigation ditches (most with numerous smaller
“feeder” conduits) as well as additional irrigation ditches that are not considered “major” but
may have significant hydroelectric potential. Additional sites with technical hydroelectric
potential were identified in the mapping process but could not be examined in detail during this
study.

Recommendations for future research include the following:

Associated Ditch Company (ADC) conduits. The ADC is a water distributor located in the
south end of the Wallowa Valley, maintaining five irrigation canals and transporting up

Renewable Energy
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to 414 cfs during the peak irrigation season to hundreds of farmers over thousands of
acres. The ADC declined to participate in this study for a variety of reasons. However, as
the study reached its conclusion, they asked for RES personnel to attend a board
meeting. In that meeting they reconsidered their position, and asked to be included in
future work on hydro potential.

Additional funding for Feasibility Studies on the projects identified with the highest
potential. RES recommends further evaluation of the following sites via Feasibility
Studies:

Alder Slope D. 1, Fairchild. Hurricane Creek > Wallowa R. Wallowa R.

Arrowhead Pipeline Association 1, Reininger . Hurricane Creek > Wallowa River. Wallowa River.
Arrowhead Pipeline Association 2, Jones. Hurricane Creek > Wallowa River. Wallowa R.
Kinney Lake D. 1, Shear . Big Sheep Creek. > Imnaha R. Prairie Creek.

Kinney Lake D. 4, Shear. Big Sheep Creek. > Imnaha R. Prairie Creek.

McCully Creek, 1, Shear . McCully Creek > Prairie Creek. Prairie Creek.

Moonshine 1, Hayes. Hurricane Creek > Wallowa R. Waste Ditch.

Prairie Creek. 1, 7F Ranch. Prairie Creek > Wallowa R. Prairie Creek.

Sheep Ridge D. 1, Carlsen . Lostine R. > Wallowa R. Lostine R.

Sheep Ridge D. 2, Carlsen. Lostine R. > Wallowa R. Lostine R.

West Side D. 1, Brock. Lostine R. > Wallowa R. Lostine R.

*  Funding to work with the Freshwater Trust, Natural Resource Conservation Service,
Oregon Water Resources, and others as they pursue combining the Poley-Allen and
Westside Ditches into a single ditch that runs where Westside Ditch currently runs.
The Westside/ Poley-Allen hillside has among the highest technical potential of any
geographic area in Wallowa County. The combination of terrain and water flow could
offer many users who currently draw from Poley-Allen the opportunity to develop a
more efficient pressurized irrigation system along with hydroelectric power. RES would
like funding to integrate renewable energy objectives into project planning with the
agencies and organizations listed above.

9 Project Costs

Project costs represented in the Data Sheets are estimations of expenses based upon research,
discussions with technical service providers and best available knowledge. Of note:

The design, capital cost, and installation of pipelines are eligible for cost share
programs from NRCS. Penstocks (pipelines) using irrigation water are also commonly
irrigation conduits leading to irrigation infrastructure;

Renewable Energy
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The powerhouse structures could be considered over engineered for the application.
Some sites may have structures which could be repurposed for this use, however
engineering of the concrete work and equipment will be required.

+  Some of these project components could be completed by the project owner. There
may an opportunity for the owner to pursue the Oregon Water Resources application
and working with NRCS to design and install a pipeline rather than securing the services
of a professional engineering firm. This is standard procedure for NRCS.

* Bidding. Costs included here are usual and customary for Wallowa County. During
actual project development competitive bidding would deflate some of these project
costs.

Uncertainty. The level of study offered by this project leaves some uncertainties when
estimating costs.

10 Conclusion

This study will significantly contribute to the development of conduit-based hydropower in
Wallowa County, Oregon. The survey establishes a library of the county’s potential
hydroelectric sites and provides a solid departure point for landowners and ditch companies
interested in pursuing this potential further. Toward the end, participants and interested others
have been invited to participate in ongoing discussion regarding the development of resources.

The resource maps created by this project will decrease the cost of resource evaluation. The
coded zones of topographic fall (head) paired with a landowner’s water right, will form the
basis for initial conversations. Already, RES has used this map several times when
communicating the basics of hydropower resource assessment.

This study also identifies complexities with regard to hydroelelectric development on existing
pipelines, particularly with regard to shared ownership of conveyance structures. Assisting land
and water owners to find congruence between individual and collective goals for water use and
hydroelectric production is an example of the importance of social, as well as technical
components of future project development.

Several sites were identified where pressure release valves are used by landowners to protect
irrigation infrastructure. The successful development of hydroelectric resources within shared
irrigation pipeline systems will depend on the protection of other people’s pressure resource.

Although developing hydropower projects without existing pipelines may be more expensive
than developing projects with existing pipelines, they may benefit from private ownership of
the pressure resource rather than shared ownership, and can be structured to optimize the
hydroelectric potential of a site.

This project has also identified the important role that hydropower development can play for
rural Oregon’s farms and ranches. Seeking means to hedge against rising operational costs,
many production-based land owners are keen to develop hydropower projects that could
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eliminate or reduce their electric utility bill. Most of these projects would offset the ranch
house’s electric consumption (schedule 4) rather than farm consumption (schedule 23).
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Appendix A - Wallowa County Ditch Company Master List

e Wallowa Valley Improvement Association
e Silver Lake Ditch

e Estes Ditch

e Farmers Ditch

e Big Bend Ditch

e Dobbin Ditch

e Granger Ditch

e Creighton Ditch

e Cove Ditch

e Moonshine Ditch

e Hurricane Ditch

e Alder Slope Ditch

e Lower Alder Slope Ditch
e Silver Creek Ditch

e Island Ditch

e Sheep Ridge Ditch
e Cross Country Ditch
e Westside Ditch

e Poley-Alan Ditch

e (learwater Ditch

e Fitzpatrick Ditch

e Miles Ditch

e Chamberlain Ditch
e Lower Valley Ditch

Renewable Energy
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Appendix B - Ground Truthing Methodology

Data

Source

Detail

WATER PROVIDER CONTACT AND INTEREST

Water Provider Contact
e Name
e Phone number

e Best way to contact

Ditch Company Master List
compiled from a variety of
sources, including:

e  Wallowa County Planning
Department

e Oregon Water Resources
e GoogleMaps

e (Conversations with water
users

This information is offered by the water
provider him or herself.

Site coordinates: powerhouse
Site coordinates: penstock

GPS Device

Lat/ Long Coordinates in NAD 83 Datum
(WAAS enabled) for the powerhouse and
penstock.

(Also refer to “Head” Data Field.)

Project Type RES Personnel Assessment Chosen from the following or an original
description to fit the project:
e Open canal
e  Pressurized irrigation conduit - in line of
an existing pressurized irrigation
conduit
e  Pressurized irrigation conduit — end of
existing pipeline—no new penstock
required
e New Capacity at an existing reservoir
e Re-development of an existing
hydroelectric project
e  Other, please describe
Head Distance between proposed Viable distance for the penstock is

penstock start and powerhouse

measured as the distance where slope
meets or exceeds 12 feet of fall per 100 feet.
Total head from the start of the penstock to
the powerhouse is the head.

Head is measured with MicroTim brand
altimeter. This unit has a relative accuracy of
+/- 2 feet.

Range of Flows

Average flow by water right (titled
by individual or by Ditch company
name) is available online at the
Oregon Water Resources
database.

However, it can be very difficult to

Minimum flow is the flow at which, using
the head for a certain segment, 40,000 kWh
can be generated per year.

Maximum flow is the maximum flow
allocated by water right at the identified
project zone. This method is imperfect but
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ascertain which conduit carries a
given water right. Ditch
companies total water right
volumes are readily available by
company name. For a project
proposed on a feeder ditch, the
name of the downstream user and
his or her water right/ water lease
will have to be determined.
Conversation with ditch company
personnel will attempt to identify
feeder ditches and water sources.

Coordinates of the feeder ditch
may be taken at various points to
determine whose property is
passed through, and subsequently
which water rights are likely
conveyed by that feeder conduit.

adequate for a scoping study of multiple
sites.

The method used is the following: If the
project is on a feeder ditch, the potential
project owner will be consulted for his or
her water right and/or flow gauge
information. If the project is in a pipe and is
full for the duration of the season, flow data
is derived using National Center for
Appropriate Technology “Water
Management” Handbook.

If the pipe is not full for the duration of the
season, uncertainty is expressed.

If the project is on a main ditch, the flow

rate estimate will be explained in a note on
the results table.

Volume of water conveyed
over the course of the irrigation
season

This figure is established for main
conduits only and is established by
the water rights owned by those
companies.

Oregon Water Resources’ online database
provides information on water rights. Ditch
companies water rights are listed. Private
water rights in the same quarter section -
quarter section which are estimated to flow
through the same conduit are also listed.

Proposed infrastructure
capacity in KW

This will be established in a range,
with a minimum KW capacity
established by the requirement to
generate at least 20,000 kWh per
year.

Mathematics. See table of results.

The upper range of kW capacity is
calculated using maximum flow. See Data
field “Range of Flows” for more
information.

Level of Interest in water
piping, gauged by their interest
in hydroelectric development

Available on Contact
High
Medium
Low

High - any of the following qualifiers

Very interested in exploring micro-
hydroelectric development

Has past experience with micro-
hydroelectric development.
Expresses interest in the benefits of
micro hydro

Medium - any of the following qualifiers

Shows interest but is cautious about
outside involvement in water project.
Wants to obtain further support from
ditch company personnel

Is unsure about the implications of
taking further steps to study micro
hydroelectric potential

Low -- any of the following qualifiers

Shows little interest of involvement
with micro-hydroelectric development

Skeptical of project or further

Renewable Energy
SOLUTIONS, LLC
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investigation

Unsure of liability or responsibilities

Perceived ability to develop the
project, financially and
technically

Final impression post-ground
truthing

This designation is based on:

Project financing can be
undertaken on behalf of an
individual, group of
individuals, or the Ditch
Company. Individuals will not
be consulted on a site by site
basis at the “scoping” level
study.

On an anecdotal basis, ditch
company personnel and the
way he/she characterizes
members and management of
the ditch company will offer
insight

High - ditch company personnel gives
some indication that the financial or
technical resources are adequate to
further investigate a project

Medium: unsure of the individual
members’ or ditch company’s ability to
investigate and develop a project
Low: Unfamiliar with basic water
management principals. Expresses
reluctance to invest personally
(propensity to “want something for
nothing”)

WATER EFFICIENCY DETAILS

Start of Irrigation Season

End of Irrigation Season

Oregon Water Resources

Wallowa River Decree water rights officially
commence on May 1 and end October 1.

Water Rights not designated under the
Wallowa River Decree have varying start /
end dates and can be derived from the
Oregon Water Resources Water Rights
Database.

Volume of Water Right Over
Course of Season

Oregon Water Resources and
conversations with Ditch Company
personnel.

Water Rights owned by Ditch Companies
are clearly conveyed by those companies,
insofar as water rights are for irrigation and
not storage or other uses. Ditch companies
may also convey water rights for users
downstream for a fee.

This information cannot be obtained by a
scoping study. For in-conduit projects, the
maximum cfs listed may underestimate the
amount of water available for a hydropower
project.

Method(s) of Water
Conveyance

Visually Obtained at Site

Does site contain:

Unlined Ditch - a ditch with an earthen
bottom, made of soil, clays, gravel,
rocks, or other organic materials

Lined Ditch - a ditch lined with plastic,
compacted clay, reinforced or
unreinforced concrete, geomembranes
Pipe (type)—steel, pvc, polyethylene,
other

Potential Piping Distance and

Pipe diameter taken from Figure

Potential Piping Distance is the distance

Renewable Energy
SOLUTIONS, LLC
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Cost

1.7: Pipe Diameter vs. Flow
Nomograph in Canadian Small
Hydropower Handbook (CSHH).

Pipe cost taken from quotes from
the following local providers:

e Pioneer West, Joseph, OR
e PGG, Enterprise, OR
e PGG, La Grande, OR

between the penstock and powerhouse.
Piping cost =
$ per meter * meters of run

Powerhouse cost

Taken from LD Perry Construction.

5 kW - 20 kW system... $17,600

21 kW - 40 kW ...........$35,000
41kw - 100 kW............ $85,000
101 kW - 300 kW..........$95,000

Turbine/ Gen-set cost

One “range” of quotes for project
development costs was obtained
from Canyon Hydro.

Eric Melander of Canyon Hydro
was very helpful in quoting these
turbine/ gen-set costs.

Construction costs and any
other major capital expense

See Appendix D: Project Costs

Distance to transmission and
cost

Estimated distance to transmission
gathered during the groundtruthing process
and using GoogleEarth tools. GIS data is not
available because it is considered Critical
Energy Infrastructure (CEIl) and protected
information.

Cost estimates of transmission are from
Columbia River Electric Maintenance, an
outfit licensed in Oregon and Washington
and currently serving several
hydroelectricity plants in Chelan, Co,
Washington.

Estimate of range for
interconnection costs

See Appendix D: Project Costs

Permitting costs

See Appendix D: Project Costs

Fatal flaws?

Fatal flaws are noted on a project by project
basis and are based on RES’ experience.

ENERGY EFFICIENCY

Do members pump from open
canals?

Conversation with ditch company
personnel.

Only applicable for in-ditch site
segments.

“Open canals” are defined as water
conduits that are not enclosed on the
surface.

If the canals were replaced
with pressurized pipe, could
some of the district be gravity

If the site meets the qualifications
for hydroelectric development the
site would support a gravity flow

pipeline for at least the amount of

YES If the psiis greater than or equal to 40.
NO If the psiis less than 40

Renewable Energy
SOLUTIONS, LLC
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fed?

flow determined to be the
minimum eligible for a
hydroelectric project at that site, as
indicated by the example analysis
below:

More in-depth analysis could be
completed by sizing the pipe size
and flow rate to the psi offered by
the site. 1 foot of elevation drop =
0.433 psi of pressure head.

Once the flow rate is chosen, a pipe
size and its distance can be used to
calculate the frictional loss of the
pipeline. The psi needed to run a
given wheel line or central pivot
must be less than the total psi of
the site minus the frictional loss
associated with the pipe.

This is a really complex question,
because field sizes and wheel lines
can be outfitted with a variety of
nozzles whereby certain psi could
be utilized for irrigation.

One “rule of thumb” is that 40 psi
(92 feet of head) will run % mile of
wheel line that is outfitted with 33
nozzles sized at 1%” . This wheel

line would have a flow rate of ¥ cfs.

Are there a small number of
members who dictate system
pressure requirements through
their use of high-pressure
irrigation?

Conversation with ditch company
personnel.

Only applicable for in-ditch site
segments.

A non-threatening question might take the

form, “so, are there quite a few guys

running their wheel lines or center pivots

off of this pressure?” with follow up
questions to get more information

Do district owned pumps
throttle or bypass flow?

Conversation from ground truthing.

Only applicable for in-ditch site
segments.

Throttle flow is to regulate flow using

constriction through a pipe or other

volume regulating flow constriction. This

may limit the amount of pressure in the

system.

Bypass flow is excess water beyond that
being diverted into the irrigation conduit.

Are pump station(s) designed
for substantially greater flow
than current requirements?

Conversation from ground truthing.

Only applicable for in-ditch site
segments.

Ask for information about the age,
maintenance, and status of pumps

Does the pump station have
automatic sequencing
capability?

Observation and conversations
from ground truthing.

Only applicable for in-ditch site
segments.

Ask for information about the age,
maintenance, and status of pumps.

Does the pump station have

Conversation from ground truthing.

Ask for information about the age,

Renewable Energy
SOLUTIONS, LLC
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one or more variable speed
pumps?

Only applicable for in-ditch site
segments.

maintenance, and status of pumps.

How old are the pumps?

Conversation from ground truthing.

Only applicable for in-ditch site
segments.

Ask for information about the age,
maintenance, and status of pumps.

Does the district strictly control
the water used by each
member? (indirect questioning

only)

Observation from ground truthing.

Only applicable for in-ditch site
segments.

Observation from land owners based on
overhead water distribution, or pressure in
a pipeline.

District members are thought
to have on average the
following level of interest in
switching to more efficient
irrigation technology:

low/ medium/ high

Observation from ground truthing.

Only applicable for in-ditch site
segments.

Low: No expression of interest in incentives
for water or energy savings.

Medium: Some interest in water or energy
incentives. Potentially mixed feelings
among ditch company members.

High: Express interest in hydroelectric
projects, energy efficiency, water-use
efficiency, financial sustainability, energy
independence.

Pumps used within the District:

1. Does the district own and
operate pumps?

2. How many?

3. Total HP?

Total annual kWh for
pump station, if available
from billing history

5. Isthe pump station served
by Pacific Power, PGE, or
other electric utility?

Observation from ground truthing.

Only applicable for in-ditch site
segments.

Are the district pumps served
by Pacific Power, PGE, or other
electric utility?

PacifiCorp territory map.

Online at
http://energytrust.org/about/ 2>
Service Territory Map

All sites surveyed have Pacific Power as the
utility provider.

How many district members?

Conversation from ground truthing.

Only applicable for in-ditch site
segments.

What is the fraction of the
district acreage served by:
High pressure > 70 psi @
end use?
Low pressure < 70 psi @
end use?
Flood?

Conversation from ground truthing.
Only applicable for in-ditch site
segments.

However, the landowner will be

asked how he or she irrigates his or
her land.

Estimate from conversations with Ditch
Company personnel.

Renewable Energy
SOLUTIONS, LLC
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QUALITY OF INFORMATION QUESTIONS

How is flow data measured and
recorded? (indirect questioning/
observation)

Automatically/ manually/ could
be measured but isn’t/ not
practical to measure flow

Conversation from ground
truthing.

Landowners will be asked this
question.

“Automatically” is flow that is measured by
an electronic sensor or a piped conduit.

“Manually” is a weir, head gate, or flow
meter that is manually read and adjusted.

“Could be measured but isn’t” is a weir,
head gate, or flow meter that is not
routinely adjusted.

“Not practical to measure flow” is no
existing infrastructure to measure flow.

Flow measurements available
on:

All major canals and pipes
Some major canals and
pipes

No major canals/ pipes

Landowners will be asked this
question.

RES personnel will choose from the options
in the first column of this row.

Pump Data:

Does the district have pump
curves for district owned
pumps?

Has the district measured
pump performance in the last 5
years?

Member pumps have
exclusively their own electric
meters/ mostly their own
electric meters/ mostly shared
electric meters

Conversation from ground
truthing.

Only applicable for in-ditch site
segments.

Ditch company personnel will interpret and
answer these questions.

Water usage:

Does the district have a list of
individual member pumps?

Does the district have annual
water use:

By individual member
pumps

By major district segment
For the district as a whole

Conversation from ground
truthing.

Only applicable for in-ditch site
segments.

Ditch company personnel will interpret and
answer these questions.

WATER MONITORING

District Members are thought
to have on average the
following level of interest in
switching to more efficient
irrigation technology: very low/
low/ medium/ high/ very high

Conversation from ground
truthing.

Landowners will be asked this
question. Landowners indicated
that they talk to their neighbors
and will have a sense for people’s
interest in more efficient irrigation
technology.

RES personnel will choose from the options
in the first column of this row.

Renewable Energy
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WATER SAVINGS

Points of obvious water
leakage

These are points of diversion, main
canals, or feeder ditches which are
obviously leaking.

These points are verbally verified
with the ditch company personnel
or landowner.

RECHARGE

Does the conduit recharge its This is important to increasing in-
source watershed? If not, which | stream flow.

watershed does it recharge?

“Source watershed” is defined as the sub-
basin from which the irrigation waters were
diverted.

Notes are included where necessary.

Renewable Energy
SOLUTIONS, LLC Ph541.426.4100 19






Scoping Study of Hydropower Potential in Wallowa County, Oregon

Appendix C - Acre-Feet to CFS Conversions
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Appendix D - Hydropower Project Cost Estimates

The following project costs are estimates of the major financial requirements of a system,
including capital infrastructure, permitting, engineering, and build/equip.

The methodology of estimating these costs is included.

Cost Method of Estimation
Pipe Three different regional suppliers of pipe were consulted and quoted pipe
based on psi threshold, diameter, and volume. The table of costs follows.
PVC pipe * Gasketed
pricing pvc
diameter cost per
(inches) psi linear foot
Quote 1- in stock
PW 12 200 $ 10.71 prices
8 120 $  3.32

Quote 2-
LG 12 200 $ 14.27

12 160 $ 13.44

8 120 $ 5.49

32 200 $ 85.22

16 235 (905 $ 31.64
Quote 3-
WCGG 4 $ 0.95
Quote 4-El 16 235 (905 $ 20.50

16 160 $ 14.65
Quote 5-
NWP 16 560 $ 45.00

16 354 $ 29.00

Renewable Energy
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Appurtenant cost information was obtained from NRCS cost estimation
tools. These appurtenant components may or may not have sufficient psi
rating for the application. More details costs would have to be spelled out
in a Feasibility Study.

Appurtenant component pricing is broken down by average cost per foot
of project pipeline and includes appropriately sized appurtenant pieces.
Appurtenant components include:

Two Continuous Acting Combination Air/Vacuum Release Valves (CAV)
» One drain valve

» One butterfly control valve

Pipeline Appurtenances
Diameter NRCS quote
1-3” $1.29/ft
4-6” $2.56/ft
8-10” $0.66/ft
12-15” $0.96/ft
16-18” $0.91/ft
21-24” $2.08/ft
27-30” $3.95/ft

>30” $3.95/ft
Powerhouse Quote from LD Perry Construction. Simple metal building with concrete

floor would likely be around $40-$50/ft.

For estimating square footage by kilowatt capacity, dimensions from the
Canadian Small Hydropower Handbook: British Columbia Region. (ISBN o-
662-17178-0) were used.

e Up to 50 kW estimated at 14 feet x 14 ft
e Upto 100 kW estimated at 16 feet x 16 feet

Each of these totals were multiplied by 1.3 to account for concrete work
specific to the hydro plant, fan, discharge and entry openings, etc.

Independently from this rubric, $80,000 was estimated for the Sheep

Renewable Energy
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Creek Powerhouse, because that is its current market value.

Turbine/Generator
| Electrical
controls

Quote from Canyon Hydro. A single quote does not take into account
competitive bidding. This scoping study does not recommend a
technology provider; it only offers a “ballpark” of what the
turbine/gen/electrical set will cost.

Transmission

Estimated distance to transmission gathered during the groundtruthing
process and using GoogleEarth tools. GIS data is not available because it is
considered Critical Energy Infrastructure (CEIl) and protected information.

Cost estimates of transmission were obtained from Columbia River Electric
Maintenance, licensed in Oregon and Washington and currently serving
several hydroelectricity plants in Chelan, Co, Washington.

They estimate average transmission to about $33.00 per ft. Transmission
would be completed using wood poles and medium drawn #6 bare copper
wire. No matter how short the run a boom lift would be required for every
pole set. Their estimated for lift rental is $1200 per month, with 200-300
feet per day a reasonable expectation.

Installation

Installation includes pipeline installation, turb/gen/controls, and electrical
interconnection.

For pipeline install, analytical tools developed by NRCS were used to
estimate cost share onirrigation infrastructure upgrades. These tools are
Excel databases of information on materials, installation, labor, operation
and maintenance (annual), risk, forgone revenue, etc. The information is
segregated by pipeline diameter.

However, these costs are based on moderate terrain with vehicle access.
Ten percent was added to the NRCS costs to develop these cost
estimations.

Contracted installation costs, which includes labor, equipment, contractors
insurance, follows:

Pipeline Installation Quotes
Diameter NRCS Hydroelectric Estimate
quote (NRCS +10%)
1-3” $1.75/ft $1.92/ft
4-6” $3.59/ft $3.95/ft
8-10” $6.24/ft $6.86/ft
12-15" $10.80/ft $11.88/ft
D htti i A :
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16-18” $10.86/ft $11.95/ft
21-24” $18.79/ft $20.64/ft
27-30” $23.95/ft $26.35/ft

>30” | $23.95/ft $26.35/ft

For turb/gen/controls and electrical installation cost, an estimate from
Allen Spaur of Columbia River Electric Maintenance was used. Columbia
River Electric Maintenance gave a cost estimate for each project.

Columbia River Electric Maintenance submitted several estimations for
designing and installing electric service:

e Single phase, less than 25 kW, lighting, general purpose outlets,
utility service, and service connection point -- $14,900

e 3-phase, 25.1 - 50 kW, auto transfer switch, lighting, general
purpose outlets, utility service, and service connection point. —
$24,000

e For larger projects, Columbia River Electric Maintenance insisted
that more detailed figures and a site visit would be necessary for a
bid. This is beyond the scope of this study, therefore was estimated
at $45,000 for projects larger than 50 kW.

Interconnection
costs:

Costs associated
with
Interconnecting
to PacifiCorp’s
grid via net
metering
contracts or
power sales as a
Qualifying Facility.

Projects less than 25 kW were considered to be net metered. Net metering
for induction based systems less than 25 kW (the system quoted by
Canyon Hydro) requires a level 2 net metering application.

PacifiCorp’s fee associated with level 2 applications of $50 plus $1/kW.

Projects 25.1-50 kW will be net metered or undertake a power purchase
agreement. Interconnection and Qualifying Facilities fees associated with
Power Purchase Agreements can be very expensive. These expenses
cannot be known without further project analysis. As a pure estimate, RES
used $45,000 for Qualifying Facilities 25.1 - 50 kW ($30,000
interconnection study plus $15,000 for system upgrades).

Projects greater than 50 kW will almost certainly use a power purchase
agreement, due to remoteness of the power generation facilities. As a
pure estimate, RES used $75,000 for Qualifying Facilities 50.1 kW - 250 kW.

Projects greater than 250 kW will almost certainly use a power purchase
agreement. As a pure estimate, RES used $90,000 for Qualifying Facilities

)
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greater than 250 kW.

e Projects >25 kW — net metered - $50 + $1/kW
e Projects 25.1 - 50 kW - power purchase -- $45,000
e Projects 50.1 kW - 250 kW — power purchase - $75,000

e Projects 250+ kW - power purchase -- $90,000

Permitting RES provides FERC permitting and Oregon Water Resources permitting for
clients. FERC permitting is a relatively fixed cost, independent of project
size. RES provided the cost estimates used in this field.

FERC conduit exemption application preparation costs are estimated at
$7,200.

Mapping and Drawings completed by a surveyor and PE Engineer are
estimated at $4,000. Drawings are not engineering design; they are simply
drawings that comply with the FERC specifications set forth in 18 CFR, Part
4, Subpart D.

Completing the Oregon Water Resources “Application to Develop
Hydroelectric Use as Part of an Existing Certificated Water Right” is
estimated to cost $1,500.

Use of RES’ cost estimates assume similar work could be done by other
companies. It also assumes use of the Conduit Exemption application from
FERC for grid-tied projects.

Costs associated with interconnection, net metering application, or Power
Purchase Agreement are outside the scope of “Permitting” costs and are
addressed under “Feasibility and Engineering.”

* FERC Conduit Exemption -- $7,200
*  FERC Mapping and Drawings -- $4,000
*  OWR Hydroelectric application -- $1,500

TOTAL PERMITTING COSTS -- $12,700

Feasibility and Feasibility includes scoping and feasibility studies to assess the feasibility

Engineering of using hydroelectric resources. RES completes Scoping and Feasibility
Studies for Hydroelectric Projects and estimates the market values as
follows:

e Scoping Studies: $600 -- $2,500

e Feasibility Studies: $15,000 -- $150,000. Can include interconnection
study with utility company for larger scale projects.

Renewable Energy
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RES applied a scoping and feasibility study cost on a case by case basis
based on a variety of subjective project features.

Engineering costs include civil and mechanical engineering of penstock,
concrete slab and work in powerhouse, civil engineering of powerhouse,
and electrical engineering of electrical interconnection.

Costs of engineering penstock were derived from Anderson Perry and
Associates in La Grande.

Costs of engineering powerhouse were derived from previous work RES
has engaged in. Costs estimated at $1,500 - $7,500.

Costs of electrical engineering derived from Columbia River Electric
Maintenance, who provided estimates on electrical design and installation.

e Penstock/pipeline engineering. Costs vary widely with length and
other factors. Pipeline engineering is available from NRCS.

e Powerhouse engineering $1,500 - $7,500

e Electrical engineering [Please see install costs above]

)
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Appendix E - Field Abbreviations for Conveyance Information Data Sheets

Mthd_conv Method of conveyance: Unlined, Lined, Piped?

Proj_type Project Type: Open Canal, Pressurized Irrigation Conduit (continuous), Pressurized
Irrigation Conduit (end), Reservoir, Re-development, Other

Start_date Start date of irrigation season

End_date End date of irrigation season

Open_cnls Do members pump from open canals? Y/N

Grav_fed If canals were replaced with pressurize pipe, could some of the district be gravity fed?
Y/N

Press_reqs Are there a small number of members who dictate system pressure requirements
through their use of high pressure irrigation? Y/N

Thttl/Byp Do district owned pumps throttle or bypass flow? Throttle/ Bypass

Ineff Are pump stations designed for substantially greater flow than current requirements?
Y/N

Auto_seq Do pump stations have automatic sequencing capability? Y/N

Vari_spd Does the pump station have one or more variable speed pump? Y/N

Yrs_DPump How old are district owned pumps? 0-5, 5-10, 10-20

Pac_Pwr Is Pacific Power the utility?

Mem_pumps Does the district have a list of individual member pumps?

Annual_use Does the district have an annual water use by: individual member pumps/ by major
district segment/ for the district as a whole/N/A.

Elec_meas Member pumps use the following way to measure electricity: Their own meters/

mostly their own meters/ mostly shared meters.

% High press

What fraction of the district is served by high pressure > 70 psi at end use?

% Low press

What fraction of the district is served by low pressure < 70 psi at end use?

% Flood What fraction of the district is served by flood irrigation?

Leak_lat Latitude of point of obvious leakage

Leak_long Longitude of point of obvious leakage

Fmrs_scrn Is the diversion suitable for a Farmers' Screen?

Nmbr How many district members are there?

Interest What is their perceived level of interest in more efficient irrigation? High, Medium,
Low

Dev_pot’l What is their perceived technical and financial ability to develop a project? High,
Medium, Low

Flow _meas How is flow measured? Automatically, Manually, isn’t measured

Flow_ data Flow data is available on this project: Y/N

Water_reacharge

Does the conduit recharge its source watershed? If not, which watershed does it
recharge?
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Map and Data Sheets 1

Chamberlain D.1

Resource Assessment
Aerial Representation

Conveyance Information
Clearwater D.1
Resource Assessment

Aerial Representation

Conveyance Information

Clearwater D.3

Resource Assessment
Aerial Representation

Conveyance Information
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Map and Data Sheets 2

Allen Canyon D.1
Resource Assessment
Aerial Representation

Conveyance Information

Cross Country Canal 1

Resource Assessment
Aerial Representation

Conveyance Information

West Side D.1

Resource Assessment
Aerial Representation

Conveyance Information

West Side D.2

Resource Assessment

Aerial Representation

Conveyance Information

West Side D.3

Resource Assessment
Aerial Representation

Conveyance Information
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Map and Data Sheets 3

Alder Slope D.1
Resource Assessment
Aerial Representation
Conveyance Information
Sheep Ridge D.1

Resource Assessment

Aerial Representation

Conveyance Information
Sheep Ridge D.2
Resource Assessment

Aerial Representation

Conveyance Information
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Map and Data Sheets 4

Arrowhead Pipeline Association 1
Resource Assessment
Aerial Representation

Conveyance Information

Arrowhead Pipeline Association 2

Resource Assessment
Aerial Representation

Conveyance Information
Creighton D.1
Resource Assessment

Aerial Representation

Conveyance Information

Moonshine D.1

Resource Assessment
Aerial Representation

Conveyance Information
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Map and Data Sheets 5

Kinney Lake D.1
Resource Assessment
Aerial Representation

Conveyance Information

Kinney Lake D.2

Resource Assessment
Aerial Representation

Conveyance Information
Kinney Lake D.3
Resource Assessment

Aerial Representation

Conveyance Information

McCully Creek 1

Resource Assessment

Aerial Representation

Conveyance Information
Prairie Creek 1

Resource Assessment

Aerial Representation

Conveyance Information

Sheep Creek D.1

Resource Assessment

Aerial Representation

Conveyance Information
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Map and Data Sheets 6

Map 6 does not include data sheets.

Map 6 represents the technical potential found along the Alder Slope Ditch. The
ditch in its entirety runs along the base of the Wallowa Mountains and maintains an
elevation much higher than most of the farmland it supplies with water. All feeder
conduits and pipes coming from this ditch have a high degree of technical potential.

Renewable Energy Wallowa County: Scoping Study of Hydropower Potential
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Map and Data Sheets 7

Map 7 does not include data sheets.

Map 7 represents the south end of the Wallowa Valley and illustrates the many ditches that
flow from Wallowa Lake. These are among the most major conduits in the county with
high flow rates and good technical potential. The map shows the Moonshine Ditch,
Farmers Ditch, Silver Lake Ditch, Dobbin Ditch and the headwaters of Creighton Ditch.
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Certificate No. Total Acres Total AF Total AF af/day af/day | average cfs | average cfs | if the Duty is 1/80 cfs per acre,
months 5-7 | months 8-9 | months 5-7 | months 8-9 | months 5-7 | months 7-9 the maximum cfs is . . .
48403 3422 5133 3422 57.0 57.0 28.80 28.80 42.78
48313 4011.9 6017.85 4011.9 66.9 66.9 33.77 33.77 50.15
3024 4852 7278 4852 80.9 80.9 40.84 40.84 60.65
2950 3192.5 4788.75 3192.5 53.2 53.2 26.87 26.87 39.91
7716 3197.5 4796.25 3197.5 53.3 53.3 26.91 26.91 39.97
3009 2025.2 3037.8 2025.2 33.8 33.8 17.05 17.05 25.32
2980 113.8 170.7 113.8 1.9 1.9 0.96 0.96 1.42
3037 1068.25 1602.375 1068.25 17.8 17.8 8.99 8.99 13.35
41283 89.9 134.85 89.9 1.5 1.5 0.76 0.76 1.12
53406 5.26 7.89 5.26 0.1 0.1 0.04 0.04 0.07
53408 4.5 6.75 4.5 0.1 0.1 0.04 0.04 0.06
53409 2.16 3.24 2.16 0.0 0.0 0.02 0.02 0.03
53410 6.9 10.35 6.9 0.1 0.1 0.06 0.06 0.09
3064 326.5 489.75 326.5 5.4 5.4 2.75 2.75 4.08
3089 428.05 642.075 428.05 7.1 7.1 3.60 3.60 5.35
3117 720 1080 720 12.0 12.0 6.06 6.06 9.00
39857 5 7.5 5 0.1 0.1 0.04 0.04 0.06
39858 59 88.5 59 1.0 1.0 0.50 0.50 0.74
39860 136.5 204.75 136.5 2.3 2.3 1.15 1.15 1.71
2996 70 105 70 1.2 1.2 0.59 0.59 0.88
3132 16 24 16 0.3 0.3 0.13 0.13 0.20
3133 68.6 102.9 68.6 1.1 1.1 0.58 0.58 0.86
9391 5163.4 7745.1 5163.4 86.1 86.1 43.46 43.46 64.54
81644 1185.5 1778.25 1185.5 19.8 19.8 9.98 9.98 14.82
3037 1068.0 1602.0 1068.0 17.8 17.8 9.0 9.0 134
3542 150.0 225.0 150.0 2.5 2.5 1.3 1.3 1.9
3755 20.0 30.0 20.0 0.3 0.3 0.2 0.2 0.3
9045 1313.5 1970.3 1313.5 21.9 21.9 11.1 11.1 16.4
9046 1293.0 1939.5 1293.0 21.6 21.6 10.9 10.9 16.2
45343 2650 3975 2650 44.2 44.2 22.31 22.31 33.13
2980 113.8 170.7 113.8 1.9 1.9 1.0 1.0 1.4
79891 989.8 1484.7 989.8 16.5 16.5 8.3 8.3 12.4
80878 1226.4 1839.6 1226.4 20.4 20.4 10.32 10.3 15.3
52001 390.8 586.1 390.8 6.5 6.5 33 33 4.9
3037 1068.3 1602.4 1068.3 17.8 17.8 9.0 9.0 13.4
3062 1283.0 1924.5 1283.0 21.4 21.4 10.80 10.8 16.0
3117 705.3 1058.0 705.3 11.8 11.8 5.9 5.9 8.8
45343 2650.6 3975.8 2650.6 44.2 44.2 22.3 22.3 33.1
0.0 0.0 0.0 0.0 0.0 0.0 0.0
Reininger 30.0 45.0 30.0 0.5 0.5 0.3 0.3 0.4
Shear unused WR cert 474 314 471.0 314.0 5.2 5.2 2.6 2.6 3.9
Shear WR off of Kinney Lake 620.0 930.0 620.0 10.3 10.3 5.2 5.2 7.8
Creighton 60 60 0.7 1.0 0.3 0.5 0.0
738400 1107600 738400 12306.7 12306.7 6215.5 6215.5 9230.0
Dunn.Poley Allen 160 240 160 2.7 2.7 1.3 1.3 2.0







Appendix B: Ditch Company Water Rights

Ditch Co Certificate | CFS 4 | CFS 5-7 | CFS 7-10 | CFS 10 Decree Township TownshipChar Range RangeChar Section Qtr40 Qtrl60 Source Tributary
Alder Slope Ditch Co 3542 13 13 2 S 44 E 35 SW SW HURRICANE CREEK WALLOWA RIVER
Alder Slope Ditch Co 3755 0.2 0.2 2 S 44 E 34 SE SE HURRICANE CREEK WALLOWA RIVER
Alder Slope Ditch Co Section 1 0 1.5 1.5 0
Alder Slope Ditch Co 48403 28.8 28.8 0 3 S 44 E 3 NE NE HURRICANE CREEK WALLOWA RIVER
Alder Slope Ditch Co Section 2 0 28.8 28.8 0
Alder Slope Ditch Co 9045 11.1 11.1 2 S 44 24 SW NE HURRICAN CREEK/SPRS WALLOWA RIVER
Alder Slope Ditch Co 9046 10.9 10.9 2 S 44 24 SE NE WALLOWA RIVER GRANDE RONDE RIVER
Alder Slope Ditch Co Section 3 22 22 0
Silver Lake Ditch Co 14520 19.28 | 19.28 19.28 19.28 | Wallowa River 4 S 46 E 4 SW SE UNNAMED STREAM CARROL CREEK
Silver Lake Ditch Co Section 1 19.28 | 19.28 19.28 19.28
Silver Lake Ditch Co 14520 38.55 38.55 38.55 38.55 3 S 46 E 19 NE NE MCCULLY CREEK LITTLE SHEEP CREEK
Silver Lake Ditch Co Section 2 38.55 | 38.55 38.55 38.55
Silver Lake Water Ditch Co 48313 0 33.77 33.77 3 S 45 E 5 NE NW WALLOWA RIVER GRANDE RONDE RIVER
Silver Lake Water Ditch Co Section 3 0 33.77 33.77 0
Farmers Water Ditch Co 3024 0 40.84 40.84 Wallowa River 2 S 45 E 5 SW NW WALLOWA RIVER GRANDE RONDE RIVER
Farmers Water Ditch Co Section 1 0 40.84 40.84 0
Farmers Water Ditch Co 14521 70.33 70.33 70.33 70.33 4 S 46 E 4 SW SE UNNAMED STREAM CARROL CREEK
Farmers Water Ditch Co Section 2 70.33 | 70.33 70.33 70.33
Farmers Water Ditch Co 14521 52.74 | 52.74 52.74 52.74 3 S 46 E 19 NE NE MCCULLY CREEK LITTLE SHEEP CREEK
Farmers Water Ditch Co Section 3 52.74 | 52.74 52.74 52.74
Big Bend Ditch Co 2950 0 26.87 26.87 Wallowa River 3 S 45 5 NW NW WALLOWA RIVER/WASTE W GRANDE RONDE RIVER
Big Bend Ditch Co 7716 0 26.91 26.91 Wallowa River 2 S 45 0 WALLOWA RIVER GRANDE RONDE RIVER
Big Bend Ditch Co Total 0 53.78 53.78 (]
Dobbin Ditch Co & Assignees 3009 0 17.05 17.05 Wallowa River 3 S 45 6 SE SE WALLOWA RIVER GRANDE RONDE RIVER
Dobbin Ditch Co & Assignees 9311 59 59 3 S 45 5 NW NW EAGLE CAP RESERVOIR WALLOWA RIVER
Dobbin Ditch Co & Assignees 9899 3.21 3.21 2 S 45 31 SE NE WALLOWA RIVER/EAGLE CAP GRANDE RONDE RIVER
Dobbin Ditch Co & Assignees 45343 22.31 22.31 Wallowa River 0 0 0 WALLOWA RIVER GRANDE RONDE RIVER
Dobbin Ditch Co & Assignees Total 0 101.57 | 101.57 0
Associated Ditch Co $52035 0.368 0.368 2 S 45 E 26 NE SE WALLOWA RIVER GRANDE RONDE RIVER
Associated Ditch Co Total 0 0.368 0.368 0
Citizens Water Ditch Co 2980 1 1 Wallowa River 2 S 45 E 31 NE NE WALLOWA RIVER GRANDE RONDE RIVER
Citizens Water Ditch Co Total 0 1 1 0
Clearwater Ditch Co 79891 8.3 8.3 Wallowa River 1 N 43 E 31 NW NW LOSTINE RIVER WALLOWA RIVER
Clearwater Ditch Co Total 0 8.3 8.3 0
Chamberlain 80877 0 38.05 38.05 0 Wallowa River S 43 E 11 SW SE
Chamberlain 80878 10.32 10.32 Wallowa River N 42 E 22 SE SW
Chamberlain Ditch Co Total 0 48.37 48.37 0
Cove Ditch Co 52001 9 9 Wallowa River 3 45 E 5 NW NW WALLOWA RIVER GRANDE RONDE RIVER
Cove Ditch Co Total 0 9 9 0 1 43 E 11 NW SE WALLOWA RIVER GRANDE RONDE RIVER
Cross County Ditch Co 11642 0 88.63 88.63 0
Cross County Ditch Co Total 0 88.63 88.63 0
Granger Water Ditch Co 3037 0 8.99 8.99 0 Wallowa River WALLOWA RIVER GRANDE RONDE RIVER
Granger Water Ditch Co Total 0 8.99 8.99 0
Hurricane Creek Ditch Co 3062 10.8 10.8 Wallowa River 0 0 0 HURRICANE CREEK WALLOWA RIVER
Hurricane Creek Ditch Co Total 0 10.8 10.8 0
Island Irrigating Water Ditch Co 3064 0 2.75 2.75 0 Wallowa River 2 S 44 E 24 NE NE WALLOWA RIVER GRANDE RONDE RIVER
Island Irrigating Water Ditch Co Total 0 2.75 2.75 0
Lostine River Ditch Co 3089 0 3.6 3.6 0 Wallowa River 1 S 43 E 15 NW NE LOSTINE RIVER WALLOWA RIVER
Lostine River Ditch Co Total 0 3.6 3.6 0
Moonshine Ditch Co 3117 0 5.9 5.9 0 Wallowa River 3 S 45 E 6 NE SE HURRICANE CREEK WALLOWA RIVER
Moonshine Ditch Co Total 0 5.9 5.9 0






Ditch Co Certificate | CFS 4| CFS 5-7 | CFS 7-10 | CFS 10 Decree Township TownshipChar Range RangeChar Section Qtr40 Qtrl160 Source Tributary
Minam Lake Reservoir Co. 81507 1 S 43 E 27 NE NW A RESERVOIR LOSTINE RIVER
Minam Lake Reservoir Co. 0 0 0 0
Mountain Sheep Ditch Co 2439 18.55 18.55 Wallowa River 3 S 46 E 19 SW NE L SHEEP D/MTN SH RESERVOIR PINE TREE GULCH
Mountain Sheep Ditch Co Total 0 18.55 18.55 0
Pine Tree Pipeline Assn 39857 0 0.04 0.04 0 Wallowa River 3 S 44 E 3 NE NE HURRICANE CREEK WALLOWA RIVER
Pine Tree Pipeline Assn 39858 0 0.5 0.5 0 Wallowa River 3 S 44 E 3 NE NE HURRICANE CREEK WALLOWA RIVER
Pine Tree Pipeline Assn 39859 0 0 0 Wallowa River 3 S 44 E 3 NE NE HURRICANE CREEK WALLOWA RIVER
Pine Tree Pipeline Assn 39860 0 1.15 1.15 0 Wallowa River 3 S 44 E 3 NE NE HURRICANE CREEK WALLOWA RIVER
Pine Tree Pipeline Assn Total 0 1.69 1.69 0
Poley Allen private ditch 2996 0 0.59 0.59 0 Wallowa River 1 S 43 E 9 SE NW LOSTINE RIVER WALLOWA RIVER
Poley Allen private ditch 3132 0 0.13 0.13 0 Wallowa River 1 N 42 E 13 NE NE UNNAMED STREAM WHISKY CREEK
Poley Allen private ditch 3133 0 0.58 0.58 0 Wallowa River 1 S 43 E 9 NW SE LOSTINE RIVER WALLOWA RIVER
Poley Allen private ditch Total 0 1.3 1.3 0
Stubblefield Pipeline Association 46104 2.12 2.12 2 S 44 E NE SW
Stubblefield Pipeline Association Total 0 2.12 2.12 0 2 S 44 E 13 NE SW HURRICANE CREEK WALLOWA RIVER
Wallowa Valley Improvement Association 3890 0 0 storage 3 S 46 E 8 SW NW
Wallowa Valley Improvement Association 9391 0 43.46 43.46 0 3 S 46 E 7 NW SW LITTLE SHEEP CREEK BIG SHEEP CREEK
Wallowa Valley Improvement Association Total 0 43.46 43.46 0 MCCULLY CREEK LITTLE SHEEP CREEK
West Side Irrigation Ditch 81644 0 9.98 9.98 0 Wallowa River 1 S 43 E 27 NW SE LOSTINE RIVER WALLOWA RIVER
West Side Irrigation Ditch Total 0 9.98 9.98 0
Wrenn & Dobbin Ditch Co 9899 3.21 3.21 2 S 45 E 31 SE NE WALLOWA RIVER/EAGLE CAP GRANDE RONDE RIVER
Wrenn & Dobbin Ditch Co 45343 0 11.27 11.27 Wallowa River WALLOWA RIVER GRANDE RONDE RIVER
Wrenn & Dobbin Ditch Co Total 0 14.48 14.48 0
Allen Canyon Sprinkler Association $39916 5 5 S 43 32 NE SW LITTLE BEAR CREEK BEAR CREEK
Allen Canyon Sprinkler Association 65175 6.43 6.43 S 43 27 NW SE LOSTINE RIVER WALLOWA RIVER
Allen Canyon Sprinkler Association (] 11.43 11.43 (]
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CHAMERLAIN D.1

Site & Contact
Site Name Chamberlain D.1
Ditch Name Chamberlain Ditch

Ditch Company

Chamberlain Ditch Company

Contact Phone d/m | Glade Jackson, 541 886 8721

Site Location

Powerhouse

Penstock

Latitude 45.33781N

Latitude 45.33850N

117.33401W

Longitude

Resource Details

Water Right no. 80877, 80878

Longitude 117.31660W

Return Flow Chamberlain Ditch

Head (feet) 36

Pipe Diameter/inches 30”

reduces to 30" diameter after 1 mile.

Pipe In Place? |Z Yes |:| No Notes - This is an existing pipe located on the South end of Wallowa. It
runs west for a total of 1.5 miles and exhausts into Chamberlain Ditch. It starts at 42" diameter and

Flow Max (cfs) 13.11 Flow Min (cfs) 3.39
kWh Max 208,674 kWh Min 20,088
KW Max 24 Distance to 1347

transmission

Annual Revenue Max | $7,826

Chamberlain D.1

Project Costs

Pipeline Costs | n/a

Powerhouse Costs | $13,000

Turbine / Gen Set Costs | $145,000

Install Costs | $26,484

Permitting Costs | $12,700

Feasibility & Engineering | $21,200

Interconnection | $44,525

TOTALCOST $261,909

Pipe Length (feet) 7917

Notes —

This is an existing pipe located on the South end
of Wallowa. It runs west for a total of 1.5 miles
and exhausts into Chamberlain Ditch.

The pipe begins as 42" diameter and reduces to
30" diameter after 1 mile.

Scoping Study of Hydropower Potential- Wallowa County, Oregon

Renewable Energy Solutions LLC 541.426.4100






CHAMERLAIN D.1

Site: CHAMBERLAIN DITCH 1
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Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





CLEARWATERD. 1

Site & Contact
Site Name Clearwater D. 1
Ditch Name Clearwater Ditch
Ditch Company Clearwater Ditch Company

Contact Phone d/m | Wolfe, 541 263 0802

Site Location

Powerhouse Penstock
Latitude 45.32477N Latitude 45.32456N
Longitude 117.30308W Longitude 117.31067W
v Resource Details
d Water Right no. 79891 Return Flow Wallowa River
“ Head (feet) 76 Pipe Diameter/inches 12
Q Pipe In Place? [X] Yes [ | No Notes -
fd
(B Flow Max (cfs) 3.92 Flow Min (cfs) 1.61
E kWh Max 49,012 kWh Min 20,000
B (W Max 15.1 Distance to 638
m transmission
L |
U Annual Revenue Max | $3,529 Pipe Length (feet) 83.6
Project Costs
Pipeline Costs | n/a Notes —
Powerhouse Costs = $13,000 This is a pipeline used in the winter to divert run-

off from flooding residents of Wallowa. As such
the flow rates are not measured and are

Install Costs = $20,387 unknown.

Turbine / Gen Set Costs | $125,000

Permitting Costs | $12,700 Water in the pipe is not used for irrigation
purposes and is useable for 7 months of the year.

Feasibility & Engineering | $21,200

Interconnection | $21,119

TOTALCOST $212,406

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





CLEARWATERD. 1
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Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





CLEARWATER D.3

Site & Contact
Site Name Clearwater D. 3
Ditch Name Clearwater Ditch
Ditch Company Clearwater Ditch Company

Contact Phone d/m | Levi Hermens, 541 263 0333

Site Location

Powerhouse Penstock
Latitude 45.3223N Latitude 45.32241N
Longitude 117.30997W Longitude 117.31078W
Resource Details
(qp)
d Water Right no. 79891 Return Flow Wallowa River
. Head (feet) 46 Pipe Diameter/inches 12
w Pipe In Place? Yes No Notes -
- ip []ves X
f;U Flow Max (cfs) 3.38 Flow Min (cfs) 6.79
r kWh Max 25,572 kWh Min 20,000
ol Max 7.9 Distance to 2373
Q transmission
L |
U Annual Revenue Max | $1,841 Pipe Length (feet) 2,196
Project Costs
Pipeline Costs | 506 Notes -
Powerhouse Costs = $13,000 Current pipe is 12” PVC used for flood irrigation.

It is doubtful that the current PVC pipe pressure
rating would withstand the pressure required of a
Install Costs | $35,308 microhydro project. This would be further
analyzed in a feasibility study.

Turbine / Gen Set Costs | $60,000

Permitting Costs | $12,700

Feasibility & Engineering | $17,000

Interconnection | $78,367

TOTALCOST $241,463

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





CLEARWATER D.3
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Conveyance Information

CHAMERLAIN D.1

Method of Conveyance

Mthd_Conv Proj_Typ Start Date | End Date w
Pipe Pressurized 1-May 30-Sept
Conduit
(End)
Energy and Water Use Efficiency
Open_Cnls Grav. Press_Reqs Thttle | Ineff | Auto_Seq | Vari_Spd | Yrs_DPump
Fed /Byp
No, In-Ditch N/A No. Several N/A N/A N/A N/A N/A
Piped valves open into
Segment feeder ditches
from pipeline.
No pressure
from pipeline is
used for
irrigation.
Pac_Pwr Mem. Annual_Use Elec_ | % High % Low % Flood Leak_Lat
Pumps Meas Pres Pres
Yes No N/A Their N/A N/A N/A N/A
Own
Leak7Lons ZUEETTTH AN RN RN R R RN RRRRNNNY
N/A No
District Members
Number Interest Dev_pot’l N 1 ™ 1

Unknown

Flow_Meas

Medium

Flow_data

Medium

Measuring and Recording Flow
Water_recharge

N

Automatically

Is available

Yes

Due to the current operating configuration of the ditch company, some of the Energy and Water Use
Efficiency questions are Not Applicable to their situation.

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





CLEARWATERD. 3

Conveyance Information

Method of Conveyance

Mthd_Conv | Proj_Typ Start Date | End Date w
Pipe Pessurized 1-May 30-Sept
Conduit
Open_Cnls Grav_Fed Press_Reqs: Thttle/Byp | Ineff Auto_Seq | Vari_Spd | Yrs_DPump
No, Floods N/A No, Private N/A N/A N/A N/A N/A
with gravity Pipeline
Pac_Pwr Mem. Annual_Use | Elec_Meas | % High % Low % Flood Leak_Lat
Pumps Pres Pres

Yes No N/A Their own N/A N/A 80 N/A
Leak_Long | FMrs_scrm A Y]

N/A No

District Members
Number Interest Dev_pot’l N N N N
10 Medium Medium

Measuring and Recording Flow
Water_recharge
Yes

Flow_Meas
Isn’t
Measured

Flow_data
Isn’t
Available

Due to the current operating configuration of the ditch company, some of the Energy and Water Use
Efficiency questions are Not Applicable to their situation.

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





CLEARWATERD. 1

Conveyance Information

Method of Conveyance

Mthd_Conv | Proj_Typ Start Date | End Date w w

Pipe Pressurized 1-May 30-Sept
Conduit

Energy and Water Use Efficiency
Open_Cnls Grav_Fed | Press_Reqs | Thttle/Byp | Ineff

Auto_Seq | Vari_Spd | Yrs_DPump
No, Gravity N/A N/A N/A N/A N/A N/A N/A
Pipeline
Pac_Pwr Mem. Annual_Use | Elec_Meas | % High % Low % Flood Leak_Lat
Pumps Pres Pres
Yes No N/A Their Own N/A N/A 80 N/A
Leak_Long | FmMrs_Scrn L e A R
N/A No
District Members
Number Interest Dev_pot’l N N N N
10 Medium Medium

Measuring and Recording Flow

Flow_Meas | Flow_data | Water_recharge
Isn’t Is Not Yes
Measured Available

Due to the current operating configuration of the ditch company, some of the Energy and Water Use
Efficiency questions are Not Applicable to their situation.

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100
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ALLEN CANYON

Site and Contact

Site Name Allen Canyon
Ditch Name Allen Canyon
Ditch Company Allen Canyon Sprinkler Association

Contact Phone d/m | Lou Perry, 541 426 5999

Site Location

Powerhouse Penstock
Latitude 45.30498N Latitude 45.28886N
Longitude 117.29769W Longitude 117.29298W
Resource Details
c Water Right no. 65175 or S 39916 Return Flow Waste Ditch to Wallowa River
o Head (feet) 304 Pipe Diameter/inches 16
c Pipe In Place? [_] Yes [X] No Notes
8 Flow Max (cfs) 7.0 Flow Min (cfs) 0.23
: kWh Max 349,998 kWh Min 20,000
(B W Max 108.0 Distance to 2000 ft.
— Transmission
< Annual Revenue Max | $25,200 Pipe Length (feet) 3829
Project Costs
Pipeline Costs | $59,771 Notes —
Powerhouse Costs | $17,000 Allen Canyon ditch is diverted from Little Bear Cr.

where it flows down Allen Canyon until it reaches
the valley floor where it is used as supplemental

Install Costs | $110,277 irrigation water.

Turbine / Gen Set Costs | $300,000

Permitting Costs | $12,700 The project site would be located upstream of
the valley floor.

Feasibility & Engineering | $31,000

Interconnection | $141,000

TOTAL COST $666,747

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





ALLEN CANYON

Site: ALLEN CANYON
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Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





CROSS COUNTRY CANAL 1

Site & Contact

Site Name Cross County Canal 1
Ditch Name Cross Country Canal
Ditch Company Cross Country Canal Co.

Contact Phone d/m | Woody Wolfe, 541 263 0333

Site Location

Powerhouse Penstock
Latitude 45.29612N Latitude  45.29643N

:I Longitude 117.26232W Longitude 117.26160W

g Resource Details

((oJ| Water Right no. Return Flow Cross County Canal
U Head (feet) 16 Pipe Diameter/inches 34

2. Pipe In Place? [_] Yes [X] No Notes -
E Flow Max (cfs) 30 Flow Min (cfs) 7.6

3 kWh Max 78,946 kWh Min 20,000
(@8 |\ Vax 24.4 Distance to 520

transmission

& Annual Revenue Max | $5,684 Pipe Length (feet) 573

e Project Costs
U Pipeline Costs | $54,430 Notes —

Powerhouse Costs = $13,000 Cross Country Ditch is a relatively short ditch. It

is diverted from the Wallowa River and empties
into the Lostine River. It serves as both an

Install Costs | $34,471 irrigation conduit and provides supplemental
flows to the Lostine River in the summer months.

Turbine / Gen Set Costs | $175,000

Permitting Costs | $12,700

Feasibility & Engineering | $21,600

Interconnection | $17,234

TOTALCOST $325,703

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





CROSS COUNTRY CANAL 1
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Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





WEST SIDE D.1

Site & Contact
Site Name West Side D. 1
Ditch Name West Side Ditch
Ditch Company West Side Irrigations and Water Ditch Co.

Contact Phone d/m | Art Brock, 541 263 0154

Site Location

- Powerhouse Penstock
e Latitude 45.29581N Latitude  45.29359N
Q Longitude 117.27309W Longitude 117.27854W
% Resource Details
.(;) Water Right no. 81644 Return Flow Poley Allen
'l‘z Head (feet) 201 Pipe Diameter/inches 7
() Pipe In Place? [_] Yes [X] No Notes -
; Flow Max (cfs) 1.01 Flow Min (cfs) 0.61
a kWh Max 33,390 kWh Min 20,000
E KW Max 10.3 't)r';':]zrr‘ncli:lzn 30
(¢* B Annual Revenue Max $2,404 Pipe Length (feet) 2330
< Project Costs
3 Pipeline Costs | $9,273 Notes —
.(.7) Powerhouse Costs | $13,000 Flow is based on average cfs throughout
Turbine / Gen Set Costs | $60,000 irrigation season for water right no. 81644.
Install Costs | $31,142
Permitting Costs | $12,700
Feasibility & Engineering | $21,600
Interconnection | $1050
TOTAL COST $143,766

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





WEST SIDE D.1

Site: WEST SIDE D.1

Brock.PH-
O

e —

= GO0Qle
5 ©2010

Imagery Dates: Jun 28, 2005 - Jun 24, 2008 45°20'14.73" N 117°27'34.14"W__ elev 3563 ft Eye alt 44321t
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WEST SIDE D.2

Site & Contact
Site Name West Side D. 2
Ditch Name West Side Ditch
Ditch Company West Side Irrigations and Water Ditch Co.

Contact Phone d/m | Vern Spaur, 541 398 0219

Site Location

Powerhouse Penstock
Latitude 45.3095N Latitude  45.3054N
Longitude 117.29579W Longitude 117.29358W
Resource Details
No Water Right no. 81644 Return Flow Westside Ditch
?) Head (feet) 92 Pipe Diameter/inches 13 necks to 12 necks to
o) Pipe In Place? [ ] Yes[ | No Notes -
e
(Vs Flow Max (cfs) 2.0 Flow Min (cfs) 0.77
.'(z kWh Max 51,447 kWh Min 20,000
v kW Max 9.3
; Annual Revenue Max | $3,704 Pipe Length (feet) 101.2
Project Costs
Pipeline Costs | $38,000 Notes —
Powerhouse Costs = $13,000 This project is in the final stages of FERC
permitting and expected to be complete by May

Turbine / Gen Set Costs | $51,000 2011,

Install Costs | $15,158

Permitting Costs | $12,700

Feasibility & Engineering | $21,600

Interconnection | $1,049

TOTALCOST $147,507

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





WEST SIDE D.2

Site: WEST SIDE D.2

;, Spaur, Powerhouse

. GOOgle

Im
Image Agency
Imagery Dates: Jun 28, 2005 - Jun 24, 2009 45'30'45.35" N 117°29'33.40"W__elev 3381t Eyealt 4165t
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WEST SIDE D.3

Site & Contact
Site Name West Side D. 3
Ditch Name West Side Ditch
Ditch Company West Side Irrigations and Water Ditch Co.

Contact Phone d/m | Bruce Dunn, 541 426 6019

Site Location

Powerhouse Penstock
Latitude 45.202761N 45.302129N
Longitude 117.285525W 117.285525W
Resource Details
(qp) )
Ml Water Right no. 81644 Return Flow Poley Allen
Q Head (feet) 197 Pipe Diameter/inches 8
S Pipe In Place? [_] Yes [X] No Notes -
o
(¥ § Flow Max (cfs) 1.3 Flow Min (cfs) 0.62
"J; kWh Max 71,606 kWh Min 20,000
OB (W Max 13 Distance to 50
; Interconnection
Annual Revenue Max | $5,156 Pipe Length (feet) 936
Project Costs
Pipeline Costs | $5,747 Notes —
Powerhouse Costs = $13,000 This site demonstrates potential that is found

between West Side Ditch and Poley-Allen Ditch.
These ditches may be combined, resulting in a
Install Costs | $21,751 hydropower zone between the ditches.

Turbine / Gen Set Costs | $70,000

Permitting Costs | $12,700

Feasibility & Engineering | $21,600

Interconnection | $1,713

TOTALCOST $141,511

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





WEST SIDE D.3

Site: WEST SIDE D.3
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ALLEN CANYON

Conveyance Information

Method of Conveyance

Mthd_Conv | Proj_Typ Start Date | End Date w w

Unlined Open Canal 1-Jan 31-Dec
Energy and Water Use Efficiency

Open_Cnls Grav_Fed | Press_Reqs | Thttle/Byp | Ineff Auto_Seq | Vari_Spd | Yrs_DPump
No N/A N/A N/A N/A N/A N/A N/A
Pac_Pwr Mem. Annual_Use | Elec_Meas | % High % Low % Flood Leak_Lat
Pumps Pres Pres
Yes No N/A Their Own N/A N/A N/A N/A
Leak_Long | Fmrs Scrn NN N s R N
N/A No
) 0
Number Interest Dev_pot’l
Unknown Medium Medium
Flow_Meas | Flow_data | Water-recharge .} N My P
Isnt Is Not Yes — Water is

Measured Available | diverted from Little
Bear Creek to
supplement the
Westside and
Clearwater ditches.
In turn, these
return flows to the
Wallowa River.
. siteNotes
Due to the current operating configuration of the ditch company, some of the Energy and Water Use

Efficiency questions are Not Applicable to their situation.

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





CROSS COUNTRY CANAL 1

Conveyance Information

Method of Conveyance

Mthd_Conv | Proj_Typ Start Date | End Date w
Unlined Open Canal 1-May 30-Sept
Open_Cnls Grav_Fed | Press_Reqs | Thttle/Byp | Ineff Auto_Seq | Vari_Spd | Yrs_DPump
No, This is an N/A N/A N/A N/A N/A N/A N/A
in-ditch
segment
Pac_Pwr Mem. Annual_Use | Elec_Meas | % High % Low % Flood Leak_Lat
Pumps Pres Pres
Yes No N/A Their Own N/A N/A N/A N/A
- N ) ™
Leak_Long | FMirs_Sern N s s s A O R
N/A No

District Members
Number Interest Dev-pot’l N N N N
Unknown Medium

Flow_Meas | Flow_data Water_recharge .}.\ B
Isn’t Is not Water is diverted
Measured available from the Wallowa R.,
it then flows through
the ditch and empties
into the Lostine R.
which eventually
empties back to the
Wallowa R.
. siteNotes |
Due to the current operating configuration of the ditch company, some of the Energy and Water Use
Efficiency questions are Not Applicable to their situation.

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





WEST SIDE D.1

Conveyance Information

Method of Conveyance

End Date w

Open_Cnls Grav_Fed Press_Reqs | Thttle/Byp | Ineff | Auto_Seq | Vari_Spd | Yrs_DPump
No, gravity N/A N/A N/A N/A N/A N/A N/A
pipeline.

Mthd_Conv | Proj_Typ Start Date

Unlined Open Canal 1-May 30-Sept

Pac_Pwr | Mem_Pumps | Annual_Use | Elec_Meas | % High % Low % Flood Leak_Lat

Yes No N/A Their Own PN?? PN?? N/A N/A
Leak_Long | Fmrs_Sern AN NN N N R Y

N/A No

District Members

Number Interest Dev_pot’l )
Unknown Medium

Flow_Meas Flow_data Water_recharge

Isn’t Is not Yes
Measured available.

Due to the current operating configuration of the ditch company, some of the Energy and Water Use
Efficiency questions are Not Applicable to their situation.

Scoping Study of Hydropower Potential- Wallowa County, Oregon
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WEST SIDE D.2

Conveyance Information

Method of Conveyance

Mthd_Conv Proj_Typ Start Date End Date w
Pipe Pressurized 1-Jan 31-Sept
Conduit
(End)

Open_Cnls Grav_Fed Press_Reqs | Thttle/Byp | Ineff Auto_Seq | Vari_Spd | Yrs_DPump
No, gravity N/A No, private N/A N/A N/A N/A N/A
pipeline pipeline

Pac_Pwr | Mem_Pumps | Annual_Use | Elec_Meas | % High % Low % Flood Leak_Lat

Pres Pres
Yes No N/A Their Own N/A N/A N/A N/A
Leak7Long ZATEICTC NN N R
N/A No
Number Interest Dev_pot’l M
Unknown High

Measuring and Recording Flow
Water_recharge [} g
Yes

Flow_Meas
Automatically

Flow_data
Is Available

Due to the current operating configuration of the ditch company, some of the Energy and Water Use
Efficiency questions are Not Applicable to their situation.

Scoping Study of Hydropower Potential- Wallowa County, Oregon
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WEST SIDE D.3

Conveyance Information

Method of Conveyance
End Date

Mthd_Conv | Proj_Typ Start Date w
Unlined Open Canal 1-May 30-Sept
Open_Cnls Grav_Fed | Press_Reqs | Thttle/Byp | Ineff Auto_Seq | Vari_Spd | Yrs_DPump
No current N/A N/A N/A N/A N/A N/A N/A
irrigation at
this point
Pac_Pwr Mem_Pum | Annual_Use | Elec_Meas | % High % Low % Flood Leak_Lat
ps Pres Pres
Yes No N/A Their Own N/A N/A N/A N/A
- N ) ™
Leak_Long | Fmrs_Scrn [N A e R
N/A No
District Members
Number Interest Dev_pot’l N N N N

Unknown Unknown

Flow_Meas | Flow_data Water_recharge

Isn’t Is Not Yes
Measured Available

Due to the current operating configuration of the ditch company, some of the Energy and Water Use
Efficiency questions are Not Applicable to their situation.

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100
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Wallowa County, Oregon Map 3
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ID# Site Name HEAD (feet) | Flow max (cfs) | Kilowatt Max | Kilowatt-hour max | Energy Value
1|Alder Slope D. 1 100 2.50 12.7 41,118 S 2,961
18|Sheep Ridge D. 1 222 0.45 5.0 16,270 S 1,171 S0
19|Sheep Ridge D. 2 152 0.84 6.5 21,000 S 1,512
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Site and Contact

Site Name

Alder Slope D. 1.

ALDER SLOPE D.1

Ditch Name

Upper Alder Slope Ditch

Ditch Company

Alder Slope Ditch Company

Contact Phone d/m

Site Location

Andy Fairchild, 541 426 4634

Powerhouse Penstock
Latitude 45.25848N Latitude 45.25607N
Longitude 117.20991W Longitude 117.20922W

Resource Details

Water Right no.

9045 or 48403 or 9046

Return Flow Waste Ditch to Wallowa River

Head (feet) 100

Pipe Diameter/inches n/a

Pipe In Place? | ] Yes [X] No Notes —waste ditch for Upper and Lower Alder Slope Ditches

Alder Slope D.1

Flow Max (cfs) 2.5 Flow Min (cfs) 1.22

kWh Max 41,118 kWh Min 8,100

KW Max 12.7 Distance to 30 ft.
Transmission

Annual Revenue Max | $2,878 Pipe Length (feet) 1493

Project Costs

Pipeline Costs

$9,181

Powerhouse Costs

$13,000

Turbine / Gen Set Costs

$70,000

Install Costs

$25,400

Permitting Costs

$12,700

Feasibility & Engineering

$20,800

Interconnection

$1,052

TOTAL COST

$147,133

Notes -

Fairchild incurs an electric bill < $50 per month,
but was nonetheless quite interested in a project.
We bumped the Flow Min down to match the
project proponent’s electric demand via net
metering.

The water that currently flows down this waste
ditch has no water rights on it. According to the
landowner, the flow fluctuates between 7 cfs and
0 cfs. A duel nozzle system might be appropriate
to take advantage of large fluctuations in flows.

Preliminary conversations with Oregon Water
Resources indicate a junior water right on the
waste water may be obtainable.

Scoping Study of Hydropower Potential- Wallowa County, Oregon

Renewable Energy Solutions LLC 541.426.4100






ALDER SLOPE D.1

Site: ALDER SLOPE D.1
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SHEEP RIDGE D.1

Site & Contact

Site Name Sheep Ridge D. 1
Ditch Name Sheep Ridge Ditch
Ditch Company Sheep Ridge Ditch Co.

Contact Phone d/m | Blake Carlsen, 541 569 0166

Site Location

Powerhouse Penstock
Latitude 45.28887N Latitude 45.28300N
Longitude 117.24636W Longitude 117.24656W

=] Resource Details

d Water Right no. Return Flow Waste Ditch to Cross Country C. to

3154 Lostine R.
(DN Head (feet) 222 Pipe Diameter/inches 4
— Pipe In Place? [X] Yes [ | No Notes -
(a'«ll Flow Max (cfs) 0.45 Flow Min (cfs) 0.55
Q_ kWh Max 16,270 kWh Min 20,000
(¢} ,
o e,

$1,171 Pipe Length (feet) 3,580

Project Costs

Pipeline Costs | n/a Notes —
Powerhouse Costs | $13,000 CFS for this site is based upon the existing 4”
pipeline.

Turbine / Gen Set Costs | $50,000

Install Costs = $15,330

Permitting Costs | $12,700

Feasibility & Engineering | $16,600

Interconnection | $1,705

TOTALCOST $108,335

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





SHEEP RIDGE D.1

Site: SHEEP RIDGE D.1

N S 1
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SHEEP RIDGE D.2

Site & Contact

Site Name Sheep Ridge D. 2
Ditch Name Sheep Ridge Ditch
Ditch Company Sheep Ridge Ditch Co.

Contact Phone d/m

Site Location

Powerhouse

Blake Carlsen, 541 569 0166

Penstock

Latitude 45.28680N Latitude 45.28541N
Longitude 117.24470W Longitude 117.24331W
] Resource Details
[} .
Q Water Right no. 3154 Retu.rn Flow Waste ditch to Cross Country to
Lostine
(DB Head (feet) 152 Pipe Diameter/inches 8
Pipe In Place? [X] Yes[ ] No Notes —about %
mile of pipe is in place
Flow Max (cfs) 0.84 Flow Min (cfs) 0.80
21,000 kWh Min 20,000
6.5 Distance to 210

Transmission

N o

Project Costs

Annual Revenue Max 1,512
7 >

Pipeline Costs

$10,706

Powerhouse Costs

$13,000

Turbine / Gen Set Costs

$60,000

Install Costs

$16,706

Permitting Costs

$12,700

Feasibility & Engineering

$18,600

Interconnection

$6,986

TOTAL COST

$136,699

Pipe Length (feet) 2,690

Notes —

Flow for this project is based average CFS over
the course of the irrigation season for designated
water right.

Scoping Study of Hydropower Potential- Wallowa County, Oregon

Renewable Energy Solutions LLC 541.426.4100





SHEEP RIDGE D.2

Site: SHEEP RIDGE D.1
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ALDER SLOPE D.1

Conveyance Information

Method of Conveyance

Mthd_Conv | Proj_Typ Start Date | End Date w w
Unlined Open Canal 1-May 30-Sept
Energy and Water Use Efficiency

Open_Cnls Grav_Fed | Press_Reqs | Thttle/Byp | Ineff Auto_Seq | Vari_Spd | Yrs_DPump
No, With the N/A N/A N/A N/A N/A N/A N/A
exception of
booster
pumps.

Pac_Pwr Mem. Annual_Use | Elec_Meas | % High % Low % Flood Leak_Lat
Pumps Pres Pres
Yes No N/A Their Own 50 25 25 N/A
% N N
Leak_Long | Fmrs_Scrn N N N s s A N e N NN
N/A No
D 0
Number Interest Dev_pot’l
90 Medium High
Flow_Meas | Flow_data Water-
recharge
Is Not Is Not Yes

Measured Available

Due to the current operating configuration of the ditch company, some of the Energy and Water Use
Efficiency questions are Not Applicable to their situation.

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





SHEEP RIDGE D.1

Conveyance Information

Method of Conveyance

Mthd_Conv Proj_Typ Start Date | End Date w
Pipe Pressurized 1-May 30-Sept
Conduit
(End)

Open_Cnls Grav_Fed Press_Reqs | Thttle/Byp | Ineff Auto_Seq | Vari_Spd | Yrs_DPump
No, gravity N/A No, private N/A N/A N/A N/A N/A
pipeline pipeline

Pac_Pwr | Mem_Pumps | Annual_Use | Elec_Meas | % High % Low % Flood Leak_Lat

Pres Pres
Yes No N/A Their Own N/A N/A N/A N/A
Leak7Long ZATEICTC NN N R
N/A No
Number Interest Dev_pot’l M
Unknown High

Measuring and Recording Flow
Water_recharge [} g
Yes

Flow_Meas
Automatically

Flow_data
Is Available

Due to the current operating configuration of the ditch company, some of the Energy and Water Use
Efficiency questions are Not Applicable to their situation.

Scoping Study of Hydropower Potential- Wallowa County, Oregon
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SHEEP RIDGE D.2

Conveyance Information

Method of Conveyance
Start Date | End Date

Mthd_Conv Proj_Typ

Pipe Pressurized 1-May 30-Sept
Conduit (End)
Open_Cnls Grav_Fed Press_Reqs | Thttle/Byp | Ineff Auto_Seq | Vari_Spd | Yrs_DPump
No, gravity N/A No, private N/A N/A N/A N/A N/A
pipeline pipeline

Pac_Pwr | Mem_Pumps | Annual_Use | Elec_Meas | % High % Low % Flood Leak_Lat

Pres Pres
Yes No N/A Their Own N/A N/A N/A N/A
Leak7Long E S L NN e N
N/A No
District Members
Number Interest Dev_pot’l N N N
Unknown High

Measuring and Recording Flow
Flow_Meas Flow_data Water_recharge ]
Automatically | Is available Yes

Due to the current operating configuration of the ditch company, some of the Energy and Water Use
Efficiency questions are Not Applicable to their situation.

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100
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ID# Site Name HEAD (feet) | Flow max (cfs) | Kilowatt Max | Kilowatt-hour max | Energy Value
3|Arrowhead Pipeline Association 1 374 0.47 8.9 28,781 S 2,072
4|Arrowhead Pipeline Association 2 462 1.15 27.1 87,696 S 6,314
8|Creighton D. 1 40 3 6.1 19,737 S 1,421

15|Moonshine D. 1 239 3.762 45.6 147,802 S 10,642
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ARROWHEAD PIPELINE ASSOCIATION 1

Site & Contact

Site Name Arrowhead Pipeline Association 1
Ditch Name Upper Alder Slope Ditch
Ditch Company Alder Slope Ditch Company

Contact Phone d/m | Bruce Reininger, 541 426 6420

1 site Location

Powerhouse Penstock

og Latitude 45.23107N Latitude 45.22895N

.('U Longitude 117.17504W Longitude 117.18843W

—

D Resource Details

8 Water Right no. 3062 Return Flow Lower Alder Slope Ditch

2 Head (feet) 374 Pipe Diameter/inches if)’\’/\/ietr:tsc”’cg)(iss.Cks

Q Pipe In Place? [X] Yes [ ] No Notes - 108 psi static pressure at end

c
L8 Flow Max (cfs) 0.47 Flow Min (cfs) 0.32
L]

() kWh Max 28,781 kWh Min 20,000
Il kW Max 8.9 Distance to 30 ft.

Transmission

P

-c Annual Revenue Max | 2,015 Pipe Length (feet) 5672
C Project Costs

Pipeline Costs | n/a Notes —

Powerhouse Costs = $13,000 Reininger has a 6" pipeline that is designed to
convey 0.9803 cfs.

Turbine / Gen Set Costs | $55,000

Install Costs | $15,158 His average cfs based on allocated acre-feet over
the season is 0.3 cfs. The system should be
designed small so that water users downline
$17,600 aren't threatened.

Arrowhe

Permitting Costs | $12,500

Feasibility & Engineering

Interconnection = $1,049 Finally, pipeline association letter document
Reininger’s use at 0.467 cfs while irrigating, based
on nozzle ratings and number of sprinkler heads.

TOTALCOST $113,507

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





ARROWHEAD PIPELINE ASSOCIATION 1

Site: ARROWHEAD PIPELINE ASSOCIATION 1
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ARROWHEAD PIPELINE ASSOCIATION 2

Site & Contact

Site Name Arrowhead Pipeline Association 2

Ditch Name

Upper Alder Slope Ditch

Ditch Company

Alder Slope Ditch Company

Site Location

Powerhouse

Contact Phone d/m | Ed Jones, 541 398 0496

Penstock

Latitude 45.23115N

Latitude 45.22895N

Longitude 117.16257W

Resource Details
Water Right no. 3062

Longitude 117.18843W

Return Flow Lower Alder Slope Ditch

Head (feet) 462

12” necks down to 9”
and Ts with an 8” and

Pipe Di ter/inch .
ipe Diameter/inches 4 pipe.

Pipe In Place? [X] Yes [ ] No Notes -

Flow Max (cfs) 1.15 Flow Min (cfs) 0.26
kWh Max 87,696 kWh Min 8,100
KW Max 27.1 Distance to 50 ft.

transmission

Annual Revenue Max | 6,324

Project Costs

Pipeline Costs | n/a

Powerhouse Costs | $13,000

Turbine / Gen Set Costs | $80,000

Arrowhead PIPELINE ASSOCIATION 2

Install Costs | $24,430

Permitting Costs | $12,700

Feasibility & Engineering | $17,600

Interconnection | $46,650

TOTALCOST $193,380

Pipe Length (feet) 12,335

Notes —

According to Pipeline Association letters, Jones
uses 1.15404 cfs for his irrigation infrastructure --
518 gpm.

However, Jones is keen on a small turbine to
replace a pressure relief valve. Engineering would
need to be done to evaluate the feasibility of
using his excess pressure for hydropower. His
first priority is pressure for irrigation
infrastructure.

Scoping Study of Hydropower Potential- Wallowa County, Oregon

Renewable Energy Solutions LLC 541.426.4100






ARROWHEAD PIPELINE ASSOCIATION 2

Site: ARROWHEAD PIPELINE ASSOCIATION 2
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Powerhouse Penstock
Latitude 45.22004N Latitude 45.21647N
Longitude 117.13789W Longitude 117.13789W
Resource Details
i
d Water Right no. 2949 Return Flow Creighton Ditch
Head (feet) 40 Pipe Diameter/inches 12
c
o Pipe In Place? [_] Yes [X] No Notes -
E Flow Max (cfs) 3.0 Flow Min (cfs) 3.9
(eTo) | Wh Max 19,737 kKWh Min 19,737
o
8 kW Max 6.1 Jistance to 50
U transmission
Annual Revenue Max | $1,421 Pipe Length (feet) 2164

CREIGHTON D.1

Site & Contact

Site Name Creighton D. 1
Ditch Name Creighton Ditch
Ditch Company Associated Ditch Company

Contact Phone d/m | Tom Butterfield

Site Location

Project Costs
Pipeline Costs | $23,717 Notes —

Powerhouse Costs = $13,000 In-ditch segment. Water rights for this project are
mired in Associated Ditch Co. title. Unobtainable
official water right. 3 cfs is a conservative
Construction Costs = $41,038 estimate for in ditch flow. Actual estimated flow
> 7 cfs.

Turbine / Gen Set Costs | $60,000

Permitting Costs | $12,700

Feasibility & Engineering | $21,600

Interconnection | $1,706

TOTALCOST $168,762

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





CREIGHTON D.1

Site: CREIGHTON D.1
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Moonshine D.1

MOONSHINE D.1

Site & Contact
Site Name Moonshine D. 1
Ditch Name Moonshine Ditch
Ditch Company Moonshine Ditch Company

Contact Phone d/m | Hayes. 541 263 0974

Site Location

Powerhouse Penstock
Latitude 45.20879N Latitude  45.201683N
Longitude 117.15999W Longitude 117.161717W
Resource Details
Water Right no. 3117 Return Flow Waste ditch
Head (feet) 239 Pipe Diameter/inches 12

Pipe In Place? [X] Yes [ | No Notes -

Flow Max (cfs) 3.762 Flow Min (cfs) 0.51

kWh Max 147,802 kWh Min 20,000

KW Max 45.6 Distance to 100
Transmission

Annual Revenue Max | $10.642 Pipe Length (feet) 3790

Project Costs

Pipeline Costs | n/a Notes -

Powerhouse Costs = $13,000 This project is a private pipeline that flows from
Moonshine Ditch. It is shared by 2 private
landowners. Pressure requirements will need to

Install Costs | $24,860 be maintained.

Turbine / Gen Set Costs | $145,000

Permitting Costs | $12,700

Feasibility & Engineering | $17,600

Interconnection | $48,300

TOTAL COST $260,460

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





MOONSHINE D.1

Site: MOONSHINE D.1

Hayes!Ripe PH
LD T )

‘..A.mGoole
Imag. urvey.
Imagery Date: Jun 29, 2005 45°20!37.94" N 117°16'31.55" W elev 4390 ft Eye alt 5569 ft

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





ARROWHEAD PIPELINE ASSOCIATION 1

Conveyance Information

Method of Conveyance
Mthd_Conv | Proj_Typ | StartDate | End Date “ N

Pipe Open Canal 1-May 30-Sept
Energy and Water Use Efficiency

Open_Cnls Grav_Fed Press_Reqs Thttle/ Ineff Auto_Seq | Vari_Spd | Yrs_DPump
Byp
No, Gravity N/A Yes, 5 Pipeline N/A N/A N/A N/A N/A
Pipeline assn. Members
dictate
pressure req’s
Pac_Pwr Mem. Annual_Use Elec. % High % Low % Flood Leak_Lat
Pumps Meas. Pres Pres
Yes No N/A Their 100 N/A N/A N/A
Own
Leak_Long | FMirs_Scrn I s NN NN R R RS RN RN
N/A No

District Members

N Q

Interest o

High

Number
5

o

Dev_pot’l
High

Measuring and Recording Flow
Water_recharge N
Yes

Flow_data
Is available

Flow_Meas
Automatically

Due to the current operating configuration of the ditch company, some of the Energy and Water Use
Efficiency questions are Not Applicable to their situation.

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





ARROWHEAD PIPELINE ASSOCIATION 2

Conveyance Information

Method of Conveyance

Mthd_Conv Proj_Typ Start End Date w w
Date
Pipe Pressurized 1-May 30-Sept

Conduit (End)

Energy and Water Use Efficiency

Open_Cnls Grav_Fed Press_Reqs Thttle/ | Ineff | Auto_Seq | Vari_Spd | Yrs_DPump
Byp
No, Gravity N/A Yes, 5 pipeline N/A N/A N/A N/A N/A
Pipeline assn. Members
Dictate pressure
req’s
Pac_Pwr Mem Annual_Use Elec. % % Low % Flood Leak_Lat
Pumps Meas. | High Pres
Pres
Yes No N/A Their 100 N/A N/A N/A
Own
= =
Leak_Long | Fmrs_Scrn N N Ay
N/A No
) D
Number Interest Dev_pot’l N
5 Low Medium
Flow_Meas Flow_data Water_recharge >
Automatically Is Available Yes

Due to the current operating configuration of the ditch company, some of the Energy and Water Use
Efficiency questions are Not Applicable to their situation.

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100






CREIGHTON D.1

Conveyance Information

Method of Conveyance
End Date w
Unlined Open Canal 1-May 30-Sept

Energy and Water Use Efficiency

Start Date

Proj_Typ

Mthd_Conv

Open_Cnls Grav. Press_Re | Thttle/Byp | Ineff Auto_Seq | Vari_Spd | Yrs_DPump
Fed. qs
Some Members No N/A N/A N/A N/A N/A N/A
Pump Here
Pac_Pwr Mem. Annual_U | Elec_Meas | % High % Low % Flood Leak_Lat
Pumps se Pres Pres
Yes No N/A N/A N/A N/A N/A N/A
Leak_Long | Fmrs scm N s A Y
N/A No
District Members 1
Number Interest Dev-pot’l N N N N

Unknown Medium

Measuring and Recording Flow

Water_recharge
Yes

Flow_data
Is Not
Available

Flow_Meas
Isn’t
Measured

Due to the current operating configuration of the ditch company, some of the Energy and Water Use

Efficiency questions are Not Applicable to their situation.

Wallowa County: Scoping Study of Hydropower Potential
Renewable Energy Solutions LLC 541.426.4100





MOONSHINE D.1

Conveyance Information

Method of Conveyance

Start Date | End Date w

Mthd_Conv Proj_Typ
Pipe Pressurized 1-May 30-Sept
Conduit (End)
Energy and Water Use Efficiency
Open_Cnls Grav_Fed Press_Regs Thttle/ | Ineff | Auto_Seq | Vari_Spd | Yrs_DPump
Byp
No, Gravity N/A Yes, 2 pipeline N/A N/A N/A N/A N/A
Pipeline owners dictate
pressure reqt’s
Pac_Pwr Mem. Annual_Use Elec. % % Low % Flood Leak_Lat
Pumps Meas High Pres
Pres
Yes No N/A Their N/A N/A N/A N/A
Own
b R |
Leak_Long | FMrs_Scrn s N N N N N NN
N/A No
) D
Number Interest Dev_pot’l o

Medium

7

Measuring and Recording Flow
|

Water_recharge WX
No

Flow_data
Is
Available

Flow_Meas
Automatically

Due to the current operating configuration of the ditch company, some of the Energy and Water Use
Efficiency questions are Not Applicable to their situation.

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100
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10|Kinney Lake D. 1 186 7.75 73.2 237,087 S 17,070
11|Kinney Lake D. 2 49 17.50 43.5 141,035 S 10,155
12|Kinney Lake D. 3 25 17.50 22.2 71,957 S 5,181
13|Kinney Lake D. 4 33 17.50 29.3 94,983 S 6,839
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KINNEY LAKE D.1

Site & Contact

Site Name Kinney Lake D. 1
Ditch Name Kinney Lake Ditch/ Big Sheep Ditch
Ditch Company Wallowa Valley Improvement Association

Contact Phone d/m | Scott Shear, 541 263 0609

Site Location

Powerhouse Penstock
Latitude 45.18216N Latitude  45.18097N
Longitude 117.06854W Longitude 117.06680W
v Resource Details
d Water Right no. 2949 Return Flow McCully Creek = Prairie Creek
Q Head (feet) 186 Pipe Diameter/inches 16

=

Pipe In Place? [_] Yes [X] No Notes -

(g0)
-] Flow Max (cfs) 7.75 Flow Min (cfs) 0.66
G>J. kWh Max 237,087 kWh Min 20,088
= W Max 73.2 Distance to 1600
Transmission
'2 Annual Revenue Max | $17,070 Pipe Length (feet) 1,108

Project Costs

Pipeline Costs | $17,296 Notes —
Two houses eligible for net metering via same
rate schedule and same property owner, adjacent

Powerhouse Costs | $17,000

Turbine / Gen Set Costs | $140,000 properties. Together, the properties use $2,000
electricity per month in summer to pump, $1,000
Install Costs | $72,001 electricity in winter. It is not clear whether farm

o or domestic electric use would be net metered.
Permitting Costs | $12,700

Water right for this project is determined based

Fozalltlioy & Enpdnaadny £ 25,000 on irrigated acreage and duty rate. This parcel

Interconnection = $127,800 has a duty of 1/80 cfs per acre. Shear irrigates
620 acres off of Kinney Lake Ditch, which equals
TOTALCOST  $407,796 7.75 cfs.

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





KINNEY LAKE D.1

Site: KINNEY LAKE D.1
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Scoping Study of Hydropower Potential- Wallowa County, Oregon
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KINNEY LAKE D.2

Site & Contact

Site Name Kinney Lake D. 2
Ditch Name Kinney Lake Ditch/ Big Sheep Ditch
Ditch Company Wallowa Valley Improvement Association

Contact Phone d/m | Scott Shear, 541 263 0609

Site Location

Powerhouse Penstock
Latitude 45.18144N Latitude  45.18260N
Longitude 117.06514W Longitude 117.06448W
Resource Details
Water Right no. T5653 Return Flow Kinney Lake Ditch
Head (feet) 49 Pipe Diameter/inches 31

Pipe In Place? [_] Yes [X] No

Flow Max (cfs) 17.5 Flow Min (cfs) 2.49

kWh Max 141,035 kWh Min 20,000

KW Max 43.5 Distance to 3338
Interconnection

Annual Revenue Max | $10,155 Pipe Length (feet) 800

Project Costs

Pipeline Costs | $7,753 Notes —
Flow here is 50% of minimum flow confirmed at
Powerhouse Costs = $13,000 Sheep Creek Powerhouse.

Turbine / Gen Set Costs | 5165,000 This is an estimate. The diversion water right is

Install Costs | $73,787 much higher than this number. Subsequent
feasibility would need to conduct flow
Permitting Costs = $12,700 measurements throughout the irrigation season
B ?;focr:g?pare flow variability to historic flow

Interconnection @ $185,154

There is a fork in big sheep ditch just above these
TOTAL COST  $541,977 Kinney Lake segments.

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





KINNEY LAKE D.2

Site: KINNEY LAKE D.2
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Scoping Study of Hydropower Potential- Wallowa County, Oregon
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KINNEY LAKE D.3

Site & Contact

Site Name Kinney Lake D. 3
Ditch Name Kinney Lake Ditch/ Big Sheep Ditch
Ditch Company Wallowa Valley Improvement Association

Contact Phone d/m | Scott Shear, 541 263 0609

Site Location

Powerhouse Penstock
Latitude 45.18614N Latitude  45.18655N
Longitude 117.06348W Longitude 117.06282W
Resource Details
Water Right no. T5653 Return Flow Prairie Creek
Head (feet) 25 Pipe Diameter/inches 31

Pipe In Place? [_] Yes [X] No

Flow Max (cfs) 17.5 Flow Min (cfs) 4.89

kWh Max 71,957 kWh Min 20,000

KW Max 22.2 Distance to 4429
Transmission

Annual Revenue Max | S5,181 Pipe Length (feet) 400

Project Costs

Pipeline Costs | $3,924 Notes —
Flow here is 50% of minimum flow confirmed at
Powerhouse Costs = $13,000 Sheep Creek Powerhouse.

Turbine / Gen Set Costs | 5185,000 This is an estimate. The diversion water right is

Install Costs = $63,769 much higher than this number. Subsequent
feasibility would need to conduct flow
Permitting Costs | $12,700 measurements throughout the irrigation season
d fl iability to historic fl
Feasibility & Engineering | $26,000 ?gcotr:g?pare ow variabiiity to historic tlow

Interconnection | $146,229

There is a fork in big sheep ditch just above these
TOTAL COST  $477,367 Kinney Lake segments.

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





KINNEY LAKE D.3

Site: KINNEY LAKE D.3
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Scoping Study of Hydropower Potential- Wallowa County, Oregon
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KINNEY LAKE D.4

Site & Contact

Site Name Kinney Lake D. 4
Ditch Name Kinney Lake Ditch / Big Sheep Ditch
Ditch Company Wallowa Valley Improvement Association

Contact Phone d/m | Scott Shear, 541 263 0609

Site Location

Powerhouse Penstock
Latitude 45.1865N Latitude  45.18739N
Longitude 117.06282W Longitude 117.06281W
< Resource Details
d Water Right no. Return Flow Prairie Creek
@ Head (feet) 33 Pipe Diameter/inches 31
= Pipe In Place? [_] Yes [X] No Notes -
S Flow Max (cfs) 17.5 Flow Min (cfs) 3.70
> kWh Max 94,983 kWh Min 20,000
fal KW Max 29.3 TDrIZtnasr:si::;n 5101
T8 Annual Revenue Max | $6,839 Pipe Length (feet) 515

Project Costs

Pipeline Costs | $45,928 Notes —
Flow here is 50% of minimum flow confirmed at
Powerhouse Costs = $13,000 Sheep Creek Powerhouse.

Turbine / Gen Set Costs | $175,000 This is an estimate. The diversion water right is

Install Costs = $81,748 much higher than this number. Subsequent
feasibility would need to conduct flow
Permitting Costs | $12,700 measurements throughout the irrigation season

and compare flow variability to historic flow

e records taken by the ditch company.

Interconnection | $213,333

TOTAL COST  $562,709 There is a fork in big sheep ditch just above these
Kinney Lake segments.

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





KINNEY LAKE D.4

Site: KINNEY LAKE D.4

KintS3 Ps‘%;' )
,"_____/_,e} =

-:GOogle

45°18'42.00"N  117°06'14.57"W__elev, 4822 ft Eyealt 5005t

Scoping Study of Hydropower Potential- Wallowa County, Oregon
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McCULLY CREEK 1

Site & Contact

Site Name McCully Creek 1
Ditch Name McCully Creek
Ditch Company n/a — unmaintained irrigation district

Contact Phone d/m | Scott Shear, 541 263 0609

Site Location

Powerhouse Penstock
Latitude 45.18255N Latitude 45.17814N
Longitude 117.07317W Longitude 117.07192W
e Resource Details
A \Water Right no. 2163 Return Flow McCully Creek
Q Head (feet) 128 Pipe Diameter/inches 12
S
&) Pipe In Place? [_] Yes [X] No Notes -
>. Flow Max (cfs) 1.98 Flow Min (cfs) 0.40
3 kWh Max 41,684 kWh Min 20,217
O e 12.9 Distance to 60
(@) Transmission
E Annual Revenue Max | $3,001 Pipe Length (feet) 2,722
Project Costs
Pipeline Costs | $41,456 Notes —
Two houses eligible for net metering via same
Powerhouse Costs = $13,000 rate schedule and same property owner, adjacent

properties. Together, the properties use $2,000
electricity per month in summer to pump, $1,000
Install Costs = $47,753 electricity in winter. It is not clear whether farm
or domestic electric use would be net metered.

Turbine / Gen Set Costs | $70,000

Permitting Costs | $12,700

Cfs =1.98, ter right 2163.
Feasibility & Engineering | $21,600 > perwater rig

Interconnection | $2,043

TOTALCOST $203,552

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





McCULLY CREEK 1

Site: McCULLY CREEK

McCully,PS
2

Image State of Oregon)

McCully PH gzoloGOOSle

45°18'04.48" N 117°07'19.42" W _elev. 4814 ft Eyealt 7478 ft

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





PRAIRIE CREEK 1

e
Site Name Prairie Creek 1
Ditch Name Prairie Creek
Ditch Company n/a

Contact Phone d/m | John Gorsline, 541 432 1111

Site Location

- Powerhouse Penstock
L Latitude 45.18004N Latitude 45.17361N
m Longitude 117.09215W Longitude 117.09144W
Q
G Resource Details
Q Water Right no. 3109 Return Flow Prairie Creek
': Head (feet) 319 Pipe Diameter/inches 16
o
(o) Pipe In Place? [_] Yes [X] No Notes -
p
a_ Flow Max (cfs) 7.75 Flow Min (cfs) 0.16
P kWh Max 406,617 kWh Min 20,000
KW Max 125.5 Distance to 150
E Transmission
(¢ofl Annual Revenue Max $29,276 Pipe Length (feet) 3,919
< Project Costs
) Pipeline Costs | $61,176 Notes —
= i
W Powerhouse Costs = $25,000 Existing water right from 1880 for power
] generation.
Turbine / Gen Set Costs | $275,000
Install Costs | $93,296
Permitting Costs | $12,700
Feasibility & Engineering | $21,600
Interconnection | $79,950
TOTAL COST S$563,722

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





PRAIRIE CREEK 1

Site: PRAIRIE CREEK 1
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SHEEP CREEK D.1

Site & Contact

Site Name Sheep Creek D.1
Ditch Name Sheep Creek Ditch
Ditch Company Wallowa Valley Improvement Association

Contact Phone d/m | Larry Aschenbrenner, 541 426 2039

Site Location

Powerhouse Penstock
Latitude 45.172045N Latitude 45.16921N
Longitude 117.063549W Longitude 117.06258W
v Resource Details
d Water Right no. 3890, 9391 Return Flow Chamberlain Ditch
4 Head (feet) 220 Pipe Diameter/inches 34”
() Pipe In Place? [X] Yes [ | No Notes - This is an
e existing penstock with an existing powerhouse building in place.
u Flow Max (cfs) 35.00 Flow Min (cfs) 0.56
Q_ kWh Max 1,266,439 kWh Min 20,000
3 KW Max 390.9 R';':]zrr‘ncli:lzn 30
£ Annual Revenue Max | $91,184 Pipe Length (feet) 2,881
(s
Project Costs
Pipeline Costs | n/a Notes —
Powerhouse Costs ' n/a This is an existing penstock and powerhouse that

was previously de-commissioned. None of the
previous system still exists in the powerhouse
Install Costs | $45,293 and the penstock has had a lid placed on it since
it’s decommission.

Turbine / Gen Set Costs | $1,065,000

Permitting Costs | $12,700

Feasibility & Engineering | $37,000

Interconnection = $90,990

TOTALCOST $1,245,983

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





SHEEP CREEK D.1

Site: SHEEP CREEK D.1
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KINNEY LAKE D.1

Conveyance Information

Method of Conveyance

End Date w

Start Date

Mthd_Conv | Proj_Typ

Unlined Open Canal 1-May 30-Sept

Open_Cnls Grav_Fed Press_Reqs | Thttle/Byp | Ineff | Auto_Seq | Vari_Spd | Yrs_DPump
No N/A N/A N/A N/A N/A N/A N/A
Pac_Pwr | Mem_Pumps | Annual_Use | Elec_Meas | % High % Low % Flood Leak_Lat

Pres Pres
Yes No N/A Their Own N/A N/A N/A N/A
5 N
Leak_Long | FMrs Sern AN N NN
N/A No
) D
Number Interest Dev_pot’l
Unknown Medium
Flow_Meas Flow_data | Water_recharge [%> ::\
Isn’t Is Not No, water
Measured Available moved from
Snake River
Watershed to
Grande Ronde

Watershed.
Due to the current operating configuration of the ditch company, some of the Energy and Water Use

Efficiency questions are Not Applicable to their situation.

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





Conveyance Information

KINNEY LAKE D.2

Method of Conveyance

Mthd_Conv | Proj_Typ Start Date | End Date w
Unlined Open Canal 1-May 30-Sept
Open_Cnls Grav_Fed | Press_Reqs | Thttle/Byp | Ineff Auto_Seq | Vari_Spd | Yrs_DPump
Some Yes, on N/A N/A N/A N/A N/A N/A
members the West
pump here | side of the
ridge.
Pac_Pwr Mem. Annual_Use | Elec_Meas | % High % Low % Flood Leak_Lat
Pumps Pres Pres
Yes No N/A Their Own N/A N/A N/A N/A
% N N
Leak_Long | FMirs_Sern s s N M A s T S N A S N R
N/A
) D
Number Interest Dev-pot’l
Unknown Medium
Flow_Meas | Flow_data Water_recharge > :\
Isn’t Is Not No, water moved
Measured Available from Snake River
Watershed to
Grande Ronde
Watershed.
Due to the current operating configuration of the ditch company, some of the Energy and Water Use
Efficiency questions are Not Applicable to their situation.

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





Conveyance Information

KINNEY LAKE D.3

Method of Conveyance

Mthd_Conv | Proj_Typ Start Date | End Date w
Unlined Open Canal 1-May 30-Sept
Open_Cnls Grav_Fed | Press_Reqs | Thttle/Byp | Ineff Auto_Seq | Vari_Spd | Yrs_DPump
Some Yes, on N/A N/A N/A N/A N/A N/A
Members the West
Pump Here | side of the
ridge.
Pac_Pwr Mem. Annual_Us | Elec_Meas | % High % Low % Flood Leak_Lat
Pumps e Pres Pres
Yes No N/A Their Own N/A N/A N/A N/A
% N N
Leak_Long | FMirs_Sern N s s M N N s T S N A S N Ry
N/A No
) D
Number Interest Dev_pot’l A
Unknown Medium
Measuring and
Flow_Meas | Flow_data Water_recharge
Isn’t Is Not No, water moved
Measured Available from Snake River
Watershed to Grande
Ronde Watershed.
Due to the current operating configuration of the ditch company, some of the Energy and Water Use
Efficiency questions are Not Applicable to their situation.

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





KINNEY LAKE D.4

Conveyance Information

Method of Conveyance

End Date w

Start Date

Mthd_Conv | Proj_Typ

Unlined Open Canal 1-May 30-Sept
Energy and Water Use Efficiency
Open_Cnls Grav_Fed Press. Thttle/Byp | Ineff Auto_Seq | Vari_Spd | Yrs_DPump
Reqs
Some Yes, on the N/A N/A N/A N/A N/A N/A

Members West side of
Pump Here the ridge.

Pac_Pwr Mem_Pumps | Annual Elec_Meas | % High % Low % Flood Leak_Lat

Use Pres Pres
Yes No N/A Their Own N/A N/A N/A N/A
Leak_Long | FMrs Scrm Ao s S
N/A No
) o
Number Interest Dev_pot’l
Unknown Medium
Flow_Meas | Flow_data Water_recharge- B : :\
Isn’t Is Not No, water moved
Measured Available from Snake River

Watershed to the
Grande Ronde
Watershed.

Due to the current operating configuration of the ditch company, some of the Energy and Water Use
Efficiency questions are Not Applicable to their situation.

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





McCULLY CREEK 1

Conveyance Information

Method of Conveyance

Mthd_Conv | Proj_Typ Start Date | End Date w
Unlined Open Canal 1-Jan 31-Dec
Open_Cnls Grav_Fed | Press_Reqs | Thttle/Byp | Ineff Auto_Seq | Vari_Spd | Yrs_DPump
Yes, Triple N/A N/A N/A N/A N/A N/A N/A
Creek Ranch
Pumps Here
Pac_Pwr Mem. Annual_Use | Elec_Meas | % High % Low % Flood Leak_Lat
Pumps Pres Pres
Yes No N/A Their Own N/A N/A N/A N/A
- N ) ™
Leak_Long | Fmrs Sorn o A A Y,
N/A Yes

District Members
Number Interest Dev_pot’l N N N N
Unknown Medium

Measuring and Recording Flow
Water_recharge
Yes

Flow_Meas
Isn’t
Measured

Flow_data
Is Not
Available

Due to the current operating configuration of McCully Creek, some of the Energy and Water Use
Efficiency questions are Not Applicable.

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





PRAIRIE CREEK 1

Conveyance Information

Method of Conveyance

Mthd_Conv | Proj_Typ Start Date | End Date w
Unlined Open 1-Jan 31-Dec
Stream
Open_Cnls Grav_Fed Press_Reqs | Thttle/Byp | Ineff Auto_Seq | Vari_Spd | Yrs_DPump
No, gravity N/A N/A N/A N/A N/A N/A N/A
fed system
Pac_Pwr | Mem_Pumps | Annual_Use | Elec_Meas | % High % Low % Flood Leak_Lat
Pres Pres
Yes No N/A Their Own N/A N/A N/A N/A
3 ~ % ~
Leak_Long | Fmrs_Scrn N A
N/A Yes
) D
Number Interest Dev_pot’l
1 Medium
Flow_Meas | Flow_data Water_recharge
Isn’t Is Not Yes
Measured Available
Due to the current operating configuration of Prairie Creek, some of the Energy and Water Use
Efficiency questions are Not Applicable .

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100





SHEEP CREEK D.1

Conveyance Information

Method of Conveyance
Start Date | End Date

Mthd_Conv

Proj_Typ

Unlined Redevelopment 1-May 30-Sept

of existing
project
Open_Cnls Grav_Fed | Press_Reqs | Thttle/Byp | Ineff Auto_Seq | Vari_Spd | Yrs_DPump
No current N/A N/A N/A N/A N/A N/A N/A
irrigation at
this point
Pac_Pwr Mem. Annual_Use | Elec_Meas | % High % Low % Flood Leak_Lat
Pumps Pres Pres
Yes No N/A Their Own N/A N/A N/A N/A
'\ ' |
Leak_Long | Fmrs_Scrn RN NN NN A Ry
N/A Yes
District Members
Number Interest Dev_pot’l N ) N o~
Unknown High High
Flow_Meas | Flow_data Water-recharge N> M iy
Automatic Is No. Water is diverted

Available away from Big Sheep
Creek and the Snake
River Watershed and

recharges Prairie
Creek and the Grande

Ronde Watershed
. siteNotes |
Due to the current operating configuration of the ditch company, some of the Energy and Water Use
Efficiency questions are Not Applicable to their situation.

Scoping Study of Hydropower Potential- Wallowa County, Oregon
Renewable Energy Solutions LLC 541.426.4100
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P #
ID# Site Name HEAD (feet) Flow max (cfs) Kilowatt Max Kilowatt-hour max @ Energy Value A
1 Alder Slope D. 1 100 2.50 12.7 41,118 S 2,961
2 Allen Canyon D. 1 304 7.00 108.0 349,998 $ 25,200 1
3 Arrowhead Pipeline Association 1 374 0.47 8.9 28,781 S 2,072 53, ©
4 Arrowhead Pipeline Association 2 462 1.15 27.1 87,696 S 6,314
5 Chamberlain D. 1 36 13.11 24.0 108,674 S 7,825
6 Clearwater D. 1 76 3.92 15.1 49,012 S 3,529
7 Clearwater D. 3 46 3.38 7.9 25,572 S 1,841
8 Creighton D. 1 40 3.00 6.1 19,737 S 1,421
9 Cross Country Canal 1 16 30 24 .4 78,947 S 5,684
10 Kinney Lake D. 1 186 7.75 73.2 237,087 S 17,070
11 Kinney Lake D. 2 49 17.5 43.5 141,035 S 10,155
12 Kinney Lake D. 3 25 17.5 22.2 71,957 S 5,181
13 Kinney Lake D. 4 33 17.5 29.3 94,983 S 6,839
14| McCully Creek 1 128 1.98 12.9 41,684 S 3,001
15 Moonshine D. 1 239 3.762 45.6 147,802 S 10,642
16 Prairie Creek. 1 319 /.75 125.5 406,617 S 29,276
17 Sheep Creek D. 1 220 35.00 390.9 1,266,439 S 91,184
18 Sheep Ridge D. 1 222 0.45 5.0 16,270 S 1,171
19 Sheep Ridge D. 2 152 0.84 6.5 21,000 S 1,512
20 West Side D. 1 201 1.01 10.3 33,390 S 2,404
21 West Side D. 2 92 2.00 9.3 51,447 S 3,704
22 West Side D. 3 197 1.3 13.0 71,606 S 5,156
TOTAL 1021.4 3,390,852 S 244,142
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