OREGON WATER RESOURCE DEPARTMENT
WATER CONSERVATON, REUSE AND STORAGE
FEASIBILTY STUDY GRANT PROGRAM

I. Grant Information

Study Name: Drift Creek Water Supply Development Project

Type of Feasibility Study: [[] Water Conservation ~ [] Reuse [X] Above-Ground Storage
[J Storage Other Than Above-Ground [Including Aquifer Storage and Recovery (ASR)]

Program Funding Dollars Requested: § $76.320 Total Cost of Feasibility Study: § $152.640
Note: Request may not exceed $500,000

II. Applicant Information

Applicant Name: East Valley Water District Co-Applicant Name:
Address: PO Box 1046 Address:
Mt. Angel, OR 97362
Phone: 503-469-0812 Phone:
Fax: 503-469-0812 Fax:
Email: lauren@integratedwatersolutions.net Email:

Principle Contact: Terry Buchholz, PE, CWRE, D.WRE
Address: 845 SW 123 CT
Portland, OR 97225
Phone: 303-469-0812
Fax: 303-469-0812
Email: terry(@integratedwatersolutions.net

Certification:
I certify that this application is a true and accurate representation of the proposed work for a project feasibility study and that I am

authorized to sign as the Applicant or Co-Applicant. By the following signature, the Applicant certifies that they are aware of the
requirements of an Oregon Water Resources Department grant, have read and agree to all conditions within the sample grant

agreement and are preparfmjdw:tf f7sibi Study if awgfded.
Applicant Signature: f Date: 2/1/2016

=4 / Id .
Print Name: David Bielenberg ( Title: Chair, Board of Directors

ITII. Feasibility Study Summary

Please give a brief summary of the feasibility study using no more than 150 words.

East Valley Water District has spent over twenty years seeking a long-term stable water supply for its membership. For the past
decade, the District has partnered with Oregon Water Resources Department to perform detailed feasibility studies to determine the
proper location, storage, and environmental considerations needed to secure a reliable water source for over 15,000 highly
productive agricultural acres in Clackamas and Marion counties. The District is now nearly ready to submit documentation needed
to proceed through the environmental permitting process; a significant milestone for this project. The funding requested in this
application represents the final analyses needed to complete the feasibility phase of this project, submit the permitting package,
answer questions by regulatory agencies, and move toward construction and implementation. This work includes: (1) evaluating
District water distribution system alternatives, (2) analyzing storage required to provide ecological flows; (3) further investigation
of elk; and (4) further cultural resources investigations.
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IV. Grant Specifics

Section A. Common Criteria

Instructions: Please answer all questions contained in this section. It is anticipated that completed applications will
result in additional pages.

1. Describe your goal and how this study helps to achieve the goal.
See attached supplemental documentation

2. Describe the water supply need(s) that the proposed project addresses. Identify any critical local, regional, or
statewide water supply needs that implementation of the project associated with the feasibility study will
address. Responses should rely upon solid water availability and needs data/analysis. For examples of water
supply needs see “Criteria and Evaluation Guidance Document.”

See attached supplemental documentation

3. Explain how the proposed project will meet the water supply need(s), and indicate what percentage of that need
will be met. (For example: If your water supply need is 20,000 acre-feet of additional water and the project will
supply 10,000 additional acre-feet, 50 percent of your need will be met).

See attached supplemental documentation

4. Describe the technical aspects of the feasibility study and why your approach is appropriate for accomplishing
the specific study goals and objectives.

See attached supplemental documentation

5. Describe how the feasibility study will be performed. Include:
a. General summary statement that describes the study progression.
b. When the feasibility study will begin.
c. Listing of key tasks to be accomplished with each task having:
i. Title
ii. Timeline for completion
iii. Description of the activities to be performed in this key task
iv. Description of the resources necessary for accomplishing the key task

Example:

(1) Streamflow measurement;

(i) September-April;

(iii)) Weekly streamflow measurements will be performed to gather hydrographic data for the
hydrologic analysis to take place in May;

(iv) A technician will be hired to perform the streamflow measurements.

(Key tasks listed here are to be placed in Section VI. Project Feasibility Study Schedule for a quick
reference “graphical” representation of the schedule.)

See attached supplemental documentation
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6. Please provide the following data and information for the proposed project and the project’s sources of water
supply:

a. The location of the proposed project. Include the basin, county, township, range and section. Attach a
map that identifies the project’s implementation area to this application.

See attached supplemental documentation

b. The name(s) and river mile(s) of the source water and what they are tributary to, if applicable.

See attached supplemental documentation

c.  Whether the project will be off-channel or on-channel (for above-ground storage only).
See attached supplemental documentation
d. Water availability to meet project storage. For above-ground storage the Department typically evaluates
availability using a 50 percent exceedance water availability analysis.

See attached supplemental documentation

e. Proposed purposes and/or uses of conserved or stored water.

See attached supplemental documentation

f. Environmental flow needs and water quality requirements of supply source water bodies.

See attached supplemental documentation

7. What local, state or federal project permitting requirements/issues/approvals do you anticipate in order for the
feasibility study to be conducted? If approvals are required, indicate whether you have obtained them. If you have
not obtained the necessary permits/governmental approval, describe the steps you have taken to obtain them. If
no permits are needed, please provide explanation.

See attached supplemental documentation
8. Describe the level of involvement, interest and/or commitment of local entities associated with the feasibility

study. Describe how the feasibility study and/or proposed project will benefit/impact these entities. Attach letters
of support if available.

See attached supplemental documentation

9. Identify when matching funds will be secured, from whom, and the dates of matching funds availability.

See attached supplemental documentation

10. Provide a description of the relevant professional qualifications and/or experience of the person(s) that will play
key roles in performing the feasibility study. If the personnel have not been decided upon, include a description
of the professional qualifications and/or experience of the person(s) you anticipate will play key roles in
performing the feasibility study.

See attached supplemental documentation

11. If the project concept is ultimately deemed feasible, describe how the project will be implemented. Response
should include a tentative funding plan for project implementation (e.g. other state or federally sponsored grant or
loan programs) and the project proponent’s track record in implementing similar projects.

See attached supplemental documentation
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l1l. Feasibility Study Summary

East Valley Water District has spent over twenty years seeking a long-term stable water supply
for its membership. For the past decade, the District has partnered with Oregon Water Resources
Department to perform detailed feasibility studies to determine the proper location, storage, and
environmental considerations needed to secure a reliable water source for over 15,000 highly
productive agricultural acres in Clackamas and Marion counties. The District is now nearly ready
to submit documentation needed to proceed through the environmental permitting process; a
significant milestone for this project. The funding requested in this application represents the
final analyses needed to complete the feasibility phase of this project, submit the permitting
package, answer questions by regulatory agencies, and move toward construction and
implementation. This work includes: (1) evaluating District water distribution system
alternatives; (2) analyzing storage required to provide ecological flows; (3) further investigation
of elk; and (4) further cultural resources investigations.

2016 Grant Application 2



East Valley Water District
Water Conservation, Reuse and Storage Feasibility Study Grant Program: 2016-2017 Solicitation

IV. Grant Specifics

Section A. Common Criteria
1. Describe your goal and how this study helps to achieve the goal.

The overarching goal of the Drift Creek Water Supply Development Project (Project) is to secure
a stable water supply for the District for the purpose of supporting local agricultural interests,
small town economies, mitigate receding groundwater conditions, relieve over-appropriated
surface water sources, improve resident fish habitat, and reduce flooding risk. Through various
investigations, the District has determined the Project is feasible, and is ready to advance to
environmental permitting. The goal of the studies included in this application is to complete the
permit package for submittal, to be prepared for questions and further analyses requested by
regulatory agencies, and ready this project for construction.

The District was formed in 2002 with the purpose of developing a water supply for its patrons.
The District’s service area lies within two Groundwater Limited Areas (GLAs); Mt. Angel and
Gladtidings. The District is currently served through a combination of time limited permits and
temporary transfers — both from strained surface and groundwater surfaces; neither of which are
a long term (nor in some cases not even short term) solution. The Drift Creek Water Supply
Project would store 12,000 acre-feet of water in a reservoir on Drift Creek near Silverton. That
water would then be conveyed to the District for distribution. As of January 2016, the District
believes this project is feasible, it can be constructed, and has identified several pieces of work
needed to advance through the regulatory phase of this project.

The District, along with its predecessor the Pudding River Basin Water Resources Development
Association, have worked for over two decades toward the development of an alternate water
supply. After studying over 75 alternate sites and strategies, the District determined a surface
water reservoir on Drift Creek would provide the most adequate, acceptable, reliable, affordable
and permitable solution. The District has made substantial progress studying the Project site, and
is prepared to submit the environmental permitting package (via Joint Permit Application to the
U.S. Army Corps of Engineers and Oregon Department of State Lands) in Spring 2016. To date,
the District has successfully completed the following investigations to determine the Project is
feasible:

e Detailed alternatives analysis and conceptual design;

Detailed hydrologic analysis;

Reservoir modeling and yield analyses;

Land use analysis;

Agricultural economic value analysis to determine ability-to-pay (90% complete);
Wetland delineation and analysis;

Water Right analyses and application (Preliminary Final Order issued 7/22/2014);
Temperature and flow monitoring;

Fish and fish habitat assessments*;

Geotechnical feasibility;

Elk and wildlife assessments*; and

Cultural resources analysis*.
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*District has completed initial analyses, but regulatory agencies will require more detailed
analysis prior to issuing environmental permits for this project. That work is described in detail
in further sections.

As detailed above, the District has made substantial progress in its studies and analysis of the
proposed reservoir and transmission system. However, further detailed analyses are needed to
complete the regulatory phase of this process. Principally, the District must do further evaluation
of District distribution system alternatives and determine the feasibility of providing ecological
flows as an additional purpose of the project. The District also is required to continue analyses
on elk and cultural resources to answer questions from Oregon Department of Fish and Wildlife
as well as the State Historic Preservation Office, respectively. These analyses include:

e Evaluation of District Distribution System Alternatives: The District has evaluated
alternative reservoir and transmission alternatives and selected the most feasible
alternatives based on engineering, environmental and economic studies. Environmental
permitting requires that all aspects of a proposed project need to be consider a range of
alternatives. The District will evaluate up to three distribution system alternatives for
delivering water from the transmission system to access points at property line of each
District member.

e Analyze Storage Required to Provide By-pass, Optimum Peak, Flushing and Other
Ecological Flows: Drift Creek currently experiences extremely low flows in the summer
that typically threatening fish species due to high temperatures. The District will analyze
the storage needed to provide by-pass, optimum peak, flushing and other ecological flows
through the project. This will include an evaluation of environmental benefits and
impacts for conveying water supply within Drift Creek to the point of distribution
downstream through instream flow augmentation and habitat enhancement.

e Further Evaluation of EIk Presence and Potential Project Impacts: The District will
evaluate the presence and use of habitat by elk in the project area. The analyses will
include the impacts and/or benefits of the Project to their habitat and identify strategies to
avoid, minimize and/or mitigate Project impacts to elk and their habitat.

e Conduct Phase Il Cultural Resources Investigations: In 2015, the District performed
cultural resource pedestrian surveys that identified several areas where shovel testing is
needed. The District will perform shovel testing and additional evaluation to determine
the potential project impacts to cultural resources sites. The studies will allow the District
to complete Section 106 National Historic Preservation Act reporting and seek
concurrence with the State Historic Preservation Office (SHPO).

These four areas of study are the remaining pieces of work needed to move past the feasibility
phase of the Project into the environmental permitting phase; marking a major step forward for
the District and its pursuit of a stable water supply source for its members.
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2. Describe the water supply need(s) that the proposed project addresses. Identify any critical local,
regional or statewide water supply needs that implementation of the project associated with the
feasibility study will address. Responses should rely upon solid water availability and needs/data
analysis. For examples of water supply needs see “Criteria Evaluation and Guidance Document.”

East Valley Water District’s Service area extends northerly from Silverton to just south of
Woodburn and Molalla, between the Pudding River and west of the Cascade Mountain foothills.
Over 18,000 acres of East Valley Water District’s service area lies within a Groundwater
Limited Area (Mt. Angel and Gladtidings GLAs) as designated by the Oregon Water Resources
Department. The surface water supply within the District’s area has also been fully appropriated
and is regularly limited during the period of use for irrigation purposes. Some of the District’s
membership have conditional temporary permits for water use; however, there is not a long-term
stable water supply available within the District area. This section is divided in three parts (1)
Critical Water Needs within the District (2) Purpose and Need for Water Supply Development
(3) Proposed Water Supply Availability.

Critical Water Needs within the District

The Mt. Angel GLA includes about 10,640 acres in the vicinity of Mt. Angel and the Gladtidings
GLA includes about 16,000 acres. Expanded use for all but domestic purposes is prohibited by
the Oregon Water Resource Department. The following map shows the Pudding River drainage
area that the District’s service area is located with groundwater limited areas outlined:
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Prior to incorporating as East Valley Water District, the landowners within the district boundary
were organized as the Pudding River Basin Water Resources Development Association in 1993.
That organization performed an extensive 1994 Reconnaissance Level Investigation to
investigate the current conditions and evaluate future water needs (See Attachment A for
complete study; referred to as 1994 Study hereafter.) The study found groundwater declines in
this area are due to several factors including well installation and deepening in the 1960s and
early 1970s. Some of the new and deepened wells were inside the Mt. Angel and Gladtidings
GLAs. Many wells were deepened to increase well yield in response to increasing markets for
higher value food crops that were developing in the mid-1970s. The irrigation wells rely
primarily on deeper basalt aquifers for their water supply; as is typical in the northern Willamette
Valley. This condition confines the aquifer in the volcanic rock making refill and recharge
difficult. These factors gave Oregon Water Resources Department sufficient evidence to declare
these two zones groundwater limited areas.
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In addition, surface water supply has been fully appropriated for the area and is regularly limited
during the period of use for irrigation. Conditional time-limited permits and temporary transfers
are now in place; but there is no long-term water supply solution for District members. Some of
the time-limited permits have already been canceled, and water availability in most years is not
stable nor reliable. The ability to store water will relieve the strained groundwater and surface
water conditions in the Pudding River drainage area serviced by the District.

Purpose and Need for Water Supply Development

The primary purpose for the proposed project is to service agricultural and irrigation needs.
Marion County is the largest agriculture producing county in the state in dollar value. Irrigated
farms produce more than 80% of the total value of Oregon’s harvested crops with 15% of all
economic activity in Oregon tied to agriculture. Within the District boundary, the following
crops are grown (reported to FSA, note — not all reported acreage are District members):

Percentage of EVWD

= e (36160 acres)
Alfalfa 2574 0.71%
Barley 213 0.06%
Bean: 1,5982 4.47%
Beet: 1081 0.30%
Blueherrie: 2839 0.79%
Broceoli 2434 0.6T%
Buckwheat 557 0.15%
Cabbage 308 0.09%
Canary Seed 54 0.02%
Caneberries 1,1954 3.31%
Cauliflower 3902 1.08%
Cherries 18 0.01%
Chicory 1049 0.29%
Christmas Trees 5991 1.93%
Clover 7210 1.99%
Corn 213 5.09%
CERP 387 0.11%
Cucumbers 302 0.08%
Fallow 5684 157% |
Flowers 8527 2.38%
Garlic 914 0.25%
Grapes 6711 1.86%
Grass 141112 39.02%
Greens 369 0.10%
Hazelnuts 9219 2.55%
Herbs 258 0.07%
Home Garden 17 0.00%
Hops 1,1290 3.12%
Eiwi Fruit 6.6 0.02%
Kohlrahbi 13.7 0.04%
Meadow Foam 377 0.10%
Alixed Hay / Forage 133989 3.71%
Mustard 223 0.06%
Nursery 1,256.1 34T
Dats 2979 0.82%
Dlives 438 0.01%
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Omions 094 1.41%
Parznip 6.0 0.02%
Peas 6953 1.92%
Peppers 173 0.21%
Potatoes 426 0.12%
Pumpkin: 385 0.16%
ERadizhes 2596 0.72%
Rhubarh 1346 0.37%
Squaszh 1744 0.48%
Strawherries 2308 0.64%
Sugar Beetz 2253 0.62%
Trees 288 0.08%
Watercress 7.0 0.02%
Wheat 42995 11.85%
Wildlife Food Plot 310 0.09%
TOTAL 36,1600 100.00%

The 1994 Study coupled with the findings of the Oregon State University Drift Creek Dam
Agriculture Economic Value Analysis (See Attachment B) identified 36,160 acres of net
productive agriculture land in the District service area. Currently only 15,000 acres are irrigated
in the service area due to several factors including water availability. Permits and certificates for
surface water in the District equate to about 10,800 acres with current applications on file to
OWRD totaling 940 acres. Some of these lands are currently irrigated under temporary permits
that will expire in the very near future. All water rights are held in the names of individuals in the
District.

Irrigation water requirements have been estimated for the District in a number of past
investigations and planning studies. The commonly developed per-acre estimates for irrigation
requirements average 1.8 acre-feet of water per acre of irrigated land. The following calculation
table can be found referenced in Page II1-6 of the 1994 Study:

TAELE N-4

THEORETICAL UNIT IRRIGATION DEMAND ON STORAGE
{ACRE-FEET/ACRE)
APR MAY JUN JUL AUG SEP TOTAL
DEMAND ON STORAGE 02 A6 i B2 Aar a8 1.80

Using these calculations, the total estimated need of water for the District is calculated to be
23,357 acre-feet annually. The proposed Project is anticipated to store 12,000 acre-feet of water
(~51% of total need). Depending on the project selection, a portion of the need would come from
stored water and a portion from existing groundwater, surface water rights, and conservation
improvements.

Proposed Project Water Supply Availability

The District has performed extensive hydrologic studies and monitoring of stream flows at the
proposed project site on Drift Creek with the latest study update occurring in spring 2015 (See
Attachment C, Drift Creek Hydrologic Report Update #4). Based on the streamflow data
connected coupled with hydrologic analysis, the likelihood of seeing an October — April runoff
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volume of 12,000 acre-feet available for storage at the project site looks reasonably good. The
runoff volume is estimated at 17,700 acre-feet for the 90% exceedance frequency (EF); 26,400
acre-feet for the 50% EF (2-year exceedance interval); and 39,500 acre-feet for the 10% EF (10
year exceedance interval). These volumes can be stored in the reservoir when the project has met
100% of the required in-stream flows listed for Drift Creek at its confluence with the Pudding
River. Challenges to meeting the storage objective occur in a limited number of real-time
discharge datasets; for example in the driest water years observed (2008-2009) there may be
difficulty in reaching a storage volume of 12,000 acre-feet, however the refill tendency is
generally robust. More detail on the hydrology analysis (including methods and extensive data
analysis) can be found in Attachment C.

3. Explain how the proposed project will meet the water supply need(s), and indicate what percentage
of that need will be met. (For example: If your water supply need is 20,000 acre-feet of additional
water and the project will supply 10,000 additional acre-feet, 50 percent of your need will be met).

East Valley Water District’s water supply need is 23,357 acre-feet annually. The proposed
project will store 12,000 acre-feet for irrigation use fulfilling slightly over 51% of the District’s
annual water supply needs.

According to the Conceptual Design Report (Attachment D) the proposed project would
construct an earthen embankment approximately 70-foot high, 850-foot long to impound the
12,000 acre-feet of water. The resulting inundation area would be approximately 380 acres.

As discussed in Question 2, extensive hydrologic study has shown that runoff can produce the
desired storage capacity of 12,000 acre-feet and is available at the proposed location in over 90%
of water years. Water availability for a storage project is based on water being available at a
50% exceedance factor. In reviewing OWRD’s water availability data, the District factored in
existing current uses which have an earlier priority date than the water right requested by the
District for storage purposes. The existing consumptive rights are for small amounts of irrigation
and related pond storage for agriculture use and equate to 586 acre-feet annually. There is also an
existing instream water right with a priority date of October 18, 1990. The water availability
quantification developed by the District includes the instream rights as measured at the lower end
of the stream reach (as required by the certificate and confirmed by department staff) at the
mouth of the creek.

The project is proposed to store water from October — April for release during the irrigation
period of use. The District has applied for a surface water right for storage within the reservoir
and right to withdraw the water seasonally from the reservoir for agriculture purposes.

In addition to storing water for irrigation and agricultural purposes, the District plans to
investigate the ability of the proposed project to benefit fish and habitat conditions downstream
of the reservoir. Thus, the District plans to analyze storage required to provide by-pass, optimum
peak, flushing and ecological flows as an additional purpose of the project. Drift Creek has noted
water quality and temperature issues through the summer due to low summer flows and high air
temperatures. The current conceptual design of the reservoir will pass cool water from the
bottom of the reservoir throughout the summer; providing opportunity for improved water
temperature downstream of the project. However, the District will further investigate other
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ecological flows that can be provided to improve conditions and habitat for native species
downstream.

4. Describe the technical aspects of the feasibility study and why your approach is appropriate for
accomplishing the specific study goals and objectives.

With support of East Valley Water District’s membership and partners like the Oregon Water
Resources Department, the District completed most of the feasibility studies and environmental
permitting documentation needed for the Drift Creek site. The feasibility studies have
determined that the Drift Creek reservoir site is the most suitable alternative to provide the
District a stable water supply and there are just a couple pieces of work that are needed to both
wrap-up the feasibility studies and to move forward with the submission of the environmental
permitting package. Principally, the District plans to evaluate the District Distribution System
alternatives and the feasibility of providing ecological flows as an additional purpose of the
project. Thus, the District will initiate the following studies:

e Evaluation of District Distribution System Alternatives: The District has evaluated
alternative reservoir and transmission alternatives and selected the most feasible
alternatives based on engineering, environmental and economic studies. Environmental
permitting requires that all aspects of a proposed project need to be consider a range of
alternatives. Therefore, the District will evaluate up to three distribution system
alternatives for delivering water for the end of the transmission system to access points at
property line of each District member property. The evaluation of distribution system
alternatives will not include any on-farm irrigation systems. It is assumed that all District
members will continue to implementation on-farm irrigation systems and practices that
are considered highly efficient and conservation focused. The documentation for this
evaluation will satisfy OWRD, ODSL and U.S. Army Corps of Engineers guidance with
respect to alternatives evaluations.

e Analyze Storage Required to provide By-pass, Optimum Peak, Flushing and Other
Ecological Flows: Drift Creek currently experiences extremely low flows in the summer;
typically threatening fish species due to high temperatures. The District will analyze the
storage needed to provide by-pass, optimum peak, flushing and other ecological flows
through the project. This would also include an evaluation of environmental benefits and
impacts for conveying water supply within Drift Creek to the point of distribution
downstream through instream flow augmentation and habitat enhancement.

In addition to initiating the above efforts, there are certain studies the District will investigate in
more detail to answer questions from regulatory agencies beyond the studies already performed;
those studies include:

e Further Evaluation of Elk Presence and Potential Project Impacts: The District will
perform further evaluation of the presence and use of habitat by elk in the project area.
The analyses will include the impacts and/or benefits of the Project to their habitat and
identify strategies to avoid, minimize and/or mitigate Project impacts to elk and their
habitat.
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e Conduct Phase Il Cultural Resources Investigations: In 2015, the District performed
cultural resource pedestrian surveys that identified several areas that shovel testing and
further investigation is needed. The District will perform shovel testing and additional
evaluation and determine any potential project impacts to cultural resources sites. The
studies would allow the District to complete Section 106 National Historic Preservation
Act reporting and seek concurrence with the State Historic Preservation Office (SHPO).

The following list is an overview of studies and evaluations (listed above) that are necessary to
complete the pieces of work proposed in this phase of feasibility studies. Detailed information on
scope and expertise are included in Question 5 and Question 10.

Evaluation of District Distribution System Alternatives

The District has considered several water supply development strategies and over 75 project sites
before determining Drift Creek as a site worthy of detailed feasibility studies. Additionally, the
District has evaluated transmission alternatives that included both piped and instream
alignments. The District distribution system is the aspect of the water supply project that needs
to consider the viable range of alternatives. This evaluation will include identifying potential
distribution system alignments, developing conceptual plans for the distribution system
alternatives, evaluating engineering feasibility, evaluating environmental benefits and impacts,
evaluating land-use impacts, and developing conceptual construction, operations and
maintenance cost estimates.

Analyze Storage Required to Provide By-pass, Optimum Peak, Flushing and Other Ecological Flows

The primary purpose of the proposed project is for agricultural use. However, the District
recognizes the potential opportunity to improve fish conditions both in and downstream of the
reservoir through providing ecological flow conditions. The District would like to perform
studies to determine the timing, quantity and quality of flows needed to benefit native species.

The District has performed fish habitat surveys that have identified temperature issues and
limited availability of pool habitat. Significant resources have been invested in expanding the
District’s knowledge of fish habitat and flow monitoring. The information previously gathered
on the current habitat conditions will be vital to evaluating the flow needed to benefit species.

Once the flow relationship has been determined, hydrologists will determine the amount of
storage and release needed to create by-pass, optimum peak, flushing or other ecological flow
conditions that support healthy ecology. The ability for conveyance flows in the creek will also
be evaluated for their benefit to support healthy ecology.

Further Evaluation of Elk Presence and Potential Project Impacts

The District has performed preliminary elk presence surveys and literature reviews. Through
consultation with Oregon Department of Fish and Wildlife, the District would like to perform
more detailed analysis and identify all potential impacts and benefits to the species due to the
proposed reservoir. Dave DeKrey (Project Biologist) met with Don VandeBergh, a wildlife
specialist at Oregon Department of Fish and Wildlife (ODFW), on June 24, 2015. ODFW
Habitat Mitigation Policy (Oregon Administrative Rules 635-415) outlines habitat approaches
for the Project (construction or operational) impacts to Wildlife habitat. Elk habitat has been
identified within the proposed reservoir impact area. ODFW requires the quantification of
wildlife habitat impacts and that appropriate mitigation be developed to compensate for these
impacts. Don VandeBergh (ODFW) has confirmed that there is great elk habitat within the
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reservoir footprint. Thus, the District believes further elk studies will be required to quantify the
impact to elk and to then identify mitigation measures to compensate for the habitat impact. This
analysis will include literature reviews as well as field investigations to observe the presence and
behavior of elk and their habitat. All findings will be documented and confirmed with Oregon
Department of Fish and Wildlife.

Conauct Phase Il Cultural Resources Investigations

The District has conducted pedestrian surveys in the reservoir footprint that have identified the
need for more detailed analysis in several areas. The District plans to perform shovel testing and
additional evaluation to determine any potential project impacts to cultural resources sites. The
studies will allow the District to complete Section 106 National Historic Preservation Act
reporting and seek concurrence with the State Historic Preservation Office.

From the pedestrian surveys completed in summer of 2015, we found four high probability areas
that were identified for exploratory shovel testing, and that will need up to 160 shovel tests
excavated. According to Archaeological Investigations Northwest (AINW — the firm engaged to
perform the studies) a permit would not be needed for the testing because the effort would
determine resource boundaries and test high probability areas. However, this assumption will
need to be tested prior to initiating any study. Any artifacts recovered in shovel tests not on
public lands can be evaluated and documented in the field and returned to the shovel tests as they
are back filled [there are no high probability areas on public lands, thus artifacts cannot be
removed for testing.] Once shovel testing is complete, findings will be documented for agency
review by SHPO and potential listing with the National Registry of Historic Places. This work
would allow the District to do the necessary documentation for the Section 106 Report and
SHPO letter and all other necessary reporting needs.

5. Describe how the feasibility study will be performed.

This section describes the scope of work proposed to complete this phase of feasibility studies.
All studies and analysis proposed can be done concurrently with the resources listed in Question
10.

The tasks outlined in this grant application will be initiated as soon as a funding agreement is
approved and signed. Dates and timelines for completion in this scope of work assume funding
agreement is reached in summer 2016. All studies are planned to be performed by consultants or
individuals already engaged in the project. Thus, work can begin as soon as a funding agreement
is reached.

Task One: Evaluation of District Distribution System Alternatives

Timeline for completion: December 2016

The objective of this task is to evaluate up to three distribution system alternatives for Drift
Creek Water Supply Project. The distribution system will need to be cost effective while supply
water to District members in adequate quantities, with sufficient pressure and avoid
environmentally sensitive areas. Additionally, construction of alignments needs to consider land
owner and agriculture season impacts.

Description of Activities:
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A. Identify potential distribution system alternatives

B. Develop conceptual plans for potentially distribution system alternatives

C. Evaluate the engineering feasibility of distribution system alternatives including

hydraulic and non-hydraulic design considerations, system and sub-system pressures;

long-term operations and maintenance considerations, system flexibility and redundancy

review, and constructability review

Evaluate environmental benefits and impacts of the distribution system alternatives

Evaluate land-use impacts and easements needed for each of the distribution system

alternatives evaluated.

F. Develop construction, operations (i.e. pumping) and maintenance cost estimates for the
distribution system alternatives.

m O

Resources Required: Water Resources Engineer (Kevin Crew, 120 Hours); Environmental
Specialist (Dave Dekrey, 40 hours); Planner (Terry Buchholz, 40 hours)

Task Two: Analyze Storage Required to Provide By-Pass, Optimum Peak, Flushing and Other Ecological Flows

Timeline for completion: December 2016

The District will evaluate the storage required to provide by-pass, optimum peak, flushing and
other ecological flows that would benefit the ecology downstream of the reservoir. This study
will also look at the potential benefits of conveying water instream during the irrigation season to
ecological flows.

Description of Activities:

A. Determine and document flow conditions that could benefit ecologic health below the
Ireservoir.

B. Perform hydrologic analysis of the amount of Drift Creek reservoir storage needed to
provide by-pass, optimum peak, flushing and other ecological flows.

C. Evaluate the environmental benefits and impacts for conveying water supply within Drift
Creek to the point of distribution.

D. Evaluate non-flow-related conditions (e.g. habitat enhancement) needed in order for
downstream flow conditions to improve ecology downstream of the reservoir.

Resources Required: Water Resources Engineer (Crew, 100 hours); Hydrologist (Dr. Tanovan,
24 hours); Environmental Specialist (Dekrey, 160 hours); Planner (Buchholz, 40 hours)

Task Three: Evaluate Elk Presence and Potential Project Impacts

Timeline for Completion: November 2017

The District needs to further evaluate the presence and use of elk habitat within the Drift Creek
Reservoir project area. Based on information gathered, the District will develop a strategy to
avoid, minimize and/or mitigate Project impacts to elk and their habitats.

Description of Activities:
A. Conduct research and field investigations to determine the presence and use of habitat by
elk in the project area.
B. Determine the impacts and/or benefits of Project on elk and their habitats.
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C. Identify strategies to avoid, minimize and/or mitigate project impacts to elk and their
habitat.

Resources Required: Senior Wildlife Biologist (Christine Champe, 32 hours); Wildlife Biologist
(Stillwater Sciences, 136 hours)

Task Four: Conduct Phase Il Cultural Resources Investigations
Timeline for Completion: December 2016

Description of Activities:

A. Acquire necessary clearances needed to perform shovel testing (if deemed necessary).

B. Establish the area of potential effect for the project and confer with the U.S. Army Corps
of Engineers.

C. Use the completed survey information from March 2015 pedestrian surveys to determine
high probability areas that require shovel testing.

D. Perform cultural resources shovel testing (up to 160 tests) in identified high probability
areas.

E. Identified resources during the shovel testing will be delineated and recorded on SHPO
resource forms.

F. Delineated sites will be tested and evaluated for National Register of Historic Places
Eligibility (SHPO permits would be needed to evaluate each site, with separate permits
for each individual landowner property identified).

G. Assess eligible cultural resources sites for project-related impacts.

H. If determined necessary through impact analysis, mitigation plans will be developed

I. Complete Section 106 National Historic Preservation Act reporting and concurrence with
SHPO.

Resources Required: Senior Archaeologists (John Fagan, 120 hours); Archaeologists (Bajdek,
380 hours)

6. Please provide the following data and information for the proposed project and the project’s sources
of water supply:
A. The location of the proposed project. Include the basin, county, township, range and section.
Attach a map that identifies the project’s implementation area to this application.

The proposed project is located on Drift Creek in the Victor Point area near Silverton. This is
located in the Middle Willamette Basin in Marion County.

The proposed dam is located 3,990 feet north and 355 feet east from the S1/4 corner of Section
36, Township 7 South, Range 1 West (W.M.) The Area of Proposed use is Marion County within
Section 31, Township 7, Range 1 East, W.M.; Section 6, Township 8 South, Range 1 East,
W.M.; Section 1, Township 8 South, Range 1 west, W.M. See Attachment E for Project Map.
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(APPROXIMATELY 380 ACRES)

B. The name(s) and river mile(s) of the source water and what they are tributary to, if applicable.

The Drift Creek subbasin (6" field HUC) comprises an area of approximately 25.15 square miles
(4.3% of total basin area) in the upper left portion of the Pudding River watershed. The site
controls this drainage area and could store runoff through April annually. Drift Creek is a small
portion of the Pudding River watershed (5" field HUC), comprising approximately 531 square
miles of land in Marion and Clackamas Counties. Eight major sub-basins drain into the Pudding
River: Silver Creek, Zollner Creek, Abiqua Creek, Butte Creek, Drift Creek, Little Pudding

River, Rock Creek and the Senecal/Mill Creek drainage area. Elevations within the watershed
range from 4,280’ at the summit to 66’ at the confluence of the Molalla River. Drift Creek drains

from the Pudding River, which drains from the Molalla River, a Willamette River tributary. The
attached hydrology report (Attachment C) contains extensive flow data and information on

gauging stations in the area.
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C. Whether the project will be off-channel or on-channel (for above-ground storage only).
The Project will be on-channel storage on Drift Creek.

D. Water availability to meet project storage. For above-ground storage the Department typically
evaluates availability using a 50 percent exceedance water availability analysis.

The following section is an excerpt from Attachment C, more detail can be found in the full
report:

OWRD defines water availability as "the amount of water that can be appropriated from a given
point on a given stream for new out-of-stream consumptive uses. It is obtained from the natural
stream flow by subtracting existing in-stream water rights and out-of-stream consumptive uses". .
Current standards for new appropriation of water are: (1) consumptive use from allocations for
out-of-stream uses can total no more than the 80-percent exceedance natural stream flow, and (2)
allocations for in-stream flows can be no more than the 50-percent exceedance natural stream
flow".

OWRD provides up-to-date water availability data for Drift Creek at its confluence with the
Pudding River for the 50% and 80% exceedance levels at the following address:

http://apps.wrd.state.or.us/apps/wars/wars_display_wa_tables/display wa_details.aspx?ws_id=7
0781&exlevel=80&scenario_id=1

Originally, the drainage area used for that site was shown as being 17.91 sq. mi., which is different
from the 25.1 sq. mi. area calculated by Harvest Geographics, Inc. for the same location and lower
than the 24.8 sq. mi. area used by Marion Water and Conservation Service District for a Drift
Creek stream gauging site near Silverton and upstream from the mouth of Drift Creek. Following
contacts by members of the project team, OWRD recognized that Drift Creek watershed was
incorrectly delineated and subsequently changed the drainage area to 25.25 sq. mi. in early April
2010. The revised OWRD also reports a mean annual precipitation over Drift Creek watershed of
61.61 inches.

The water availability data as of 5/5/2015 shown on OWRD's website are listed in Table 11.1 for
the 50% and 80% exceedance levels. Compared to the previous data postings, in-stream flow
requirements remain the same but updates were made by OWRD for Consumptive Uses and
Storages, as confirmed during a conference call on June 9, 2015. As a result, data shown for the
Expected Stream Flows (third column from the right hand side) and Net Water Available (last
column to the right) have been changed. The new numbers include the older flows and the
additional flows requested by EVWD in its water use permit application, which was submitted in
February 2013 and recommended for approval with conditions by OWRD in July 2014.

2016 Grant Application 16



East Valley Water District
Water Conservation, Reuse and Storage Feasibility Study Grant Program: 2016-2017 Solicitation

a) 50% Exceedance DRIFT CR > PUDDING R - AT MOUTH

(as of 5/5/2015)

Water Availability as of 5/5/2105

Col. 1
JAN
FEB

MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV

DEC
ANN

Col. 2

Natura
Stream Flo

149.00
133.00
108.00
68.10
32.70
41.90
18.30
8.40
4.65
7.56
61.10
138.00
46,300.00

Col.3

Col. 4

Col. 5

Table 11.1 Revised Water Availability Data for Drift Creek at Its Mouth, in cfs

Col. 6

Col. 7

Consumptive Uses Expected Reserved Instream Flo Net Wate
and Storagesj Stream Flo Stream Flo Requirement] Available

54.40
46.40
33.20
13.70
0.22
0.44
0.77
0.61
0.30
0.02
10.80
48.80
12,600.00

94.60
86.60
74.80
54.40
32.50
41.50
17.50
7.79
4.35
7.54
50.30
89.20
33,700.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

40.00
40.00
40.00
40.00
30.10
13.60
3.00
2.00
2.00
5.26
40.00
40.00
17,800.00

Average annual stream flow discharge at 50% Exceedance level = 63.88 cfs

b)_80% Exceedance DRIFT CR > PUDDING R - AT MOUTH

Water Availability as of 5/22/2012

Consumptive Uses Expected Reserved Instream Flow Net Water
and Storages§ Stream Flo Stream Flow Requiremen Available]

JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC
ANN

Natural
Stream Flo

67.30
74.90
66.80
48.80
24.20
11.50
5.51
3.34
3.09
4.27
23.70
65.80
46,300.00

54.40
46.40
33.20
13.70
0.22
0.44
0.77
0.61
0.30
0.02
10.80
48.80
12,600.00

12.90
28.50
33.60
35.10
24.00
11.10
4.74
2.73
2.79
4.25
12.90
17.00
33,700.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Average annual stream flow discharge at 80% Exceedance level = 33.05 cfs

2016 Grant Application

40.00
40.00
40.00
40.00
30.10
13.60
3.00
2.00
2.00
5.26
40.00
40.00
17,800.00

54.60
46.60
34.80
14.40
2.38
27.90
14.50
5.79
2.35
2.28
10.30
49.20
15,900.00

-27.10
-11.50
-6.36
-4.93
-6.12
-2.54
1.74
0.73
0.79
-1.01
-27.10
-23.00
15,900.00
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OWRD exceedance stream flows "are determined directly from gage records, or for ungaged
streams, by estimation through modeling™. Since the natural stream flow numbers listed above
were listed long before October 2008, when actual stream flow monitoring started at the Upper
Drift Creek station, those numbers must have been based on modeling results. The following
paragraphs document the extent to which the listed 50% and 80% annual runoff volume compare
with actually monitored stream flow volumes.

For the 50% exceedance, the OWRD-calculated natural stream flow volume is 39,817 AF for the
October-April runoff volume of Drift Creek at its mouth -- a 25.25 sq. mi. drainage area. The
actually observed runoff volume for Drift Creek at the lower gauging station (24.8 sq. mi. drainage
area) for October 2009-April 2011 (a slightly below average water year) was 35,699 AF. After
drainage area adjustment, the observed runoff volume for Drift Creek at its mouth would be
35,699%(25.25/24.8) = 36,347 AF. As calculated, the two numbers are off by less than 9%, part of
which could be attributed to higher rainfall distribution over the lower part of the watershed.

For the 80% exceedance flows, the OWRD-calculated natural stream flow volume for Drift Creek
at its mouth is only 18,100 AF. This is considerably lower than the 27,847 AF runoff volume
observed at Hibbard Road during the October 2008- April 2009 period, a water year that can
classified as a low flow year at the 80% or even a lower exceedance level. This could either indicate
that the OWRD data for the 80% exceedance level is underestimated or that the 2008-09 flow year
should have been ranked higher compared to other historical years. Obviously, this cannot be
reliably determined yet with just six years of actual stream flow data.

As briefly discussed with OWRD staff at the June 9, 2015 conference call, updating of the natural
stream flows currently shown in Column 2 of the OWRD water availability 50% and 80%
exceedance tables is not being contemplated by the Department any time in the near future.
Therefore, absent changes in numbers shown in columns 3, 5 and 6, numbers in columns 4 and 7
will not change.

E. Proposed purposes and/or uses of conserved or stored water.
The purpose of use of the stored water is storage for agricultural irrigation use and flow
augmentation.

F. Environmental flow needs and water quality requirements of supply source water bodies.
Certificate 72591 with a priority date of October 18, 1990 is an instream water right held by the
OWRD for the purpose of providing required streamflows for cutthroat trout for migration,
spawning, egg incubation, fry emergence and juvenile rearing, to be maintained in Drift Creek.
The stored water may have a secondary impact of improving water quality. Analysis of water
quality data on Drift Creek and the Pudding River identifies that releasing water from the middle
and lower depths of the reservoir will improve downstream water quality. The proposed reservoir
will stratify storage withdrawals during the summer months for this to occur. Stored water
releases will allow for better scheduling of flows for fishery migration and related benefits.

The District also will perform more detailed studies analyzing the storage needed to be able to
provide ecological flows.
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7. What local, state or federal project permitting requirements/issues/approvals do you anticipate in
order for the feasibility study to be conducted? If approvals are required, indicate whether you have
obtained them. If you have not obtained the necessary permits/governmental approval, describe the
steps you have taken to obtain them. If no permits are needed, please provide explanation.

For this phase of feasibility study, it is anticipated that the only state or federal project permitting
requirements would be for the Phase II Cultural Resources Investigations for shovel testing
activities. The District currently does not have the necessary permits. The District has engaged
Archaeological Investigations Northwest on the Phase I Cultural Resources Investigations and
they have extensive experience in obtaining the necessary permits and coordination with SHPO
required for permitting the cultural resources investigation activities.

For the other pieces of work proposed in this phase, other clearances are not expected. The
District already operates a gage on Drift Creek that will be used to collect real-time stream data
for the other analyses. Field investigations are expected for each study proposed, and the District
will coordinate access agreements to fulfil those studies.

8. Describe the level of involvement, interest and/or commitment of local entities associated with the
feasibility study. Describe how the feasibility study and/or proposed project will benefit/impact these
entities. Attach letters of support if available.

East Valley Water District continues to work with our partners who submitted earlier letters to us
and to the Water Resources Department for past grant applications and awards. In November
2015, the District was instrumental in convening the Pudding River Watershed Place-based
Planning Group. The group consists of Marion County and City of Silverton (co-conveners),
City of Mt. Angel, Clackamas Soil and Water Conservation District, Marion Soil and Water
Conservation District, East Valley Water District and the Pudding River Watershed Council. The
District provided significant support, through executive secretary Lauren Reese and board
members Glenn Goschie and Duane Eder, in drafting and submitting a grant application to the
Oregon Water Resources Department for the Place-based Planning Pilot Program. The District is
hopeful that this group will be able to provide a venue for discussing and resolving water supply,
water quality and ecological issues in the Pudding River Watershed. The District also looks
forward to providing a significant amount of resources through past and present studies to the
group for further collaboration and learning opportunities in the basin.

The Soil and Water Conservation Districts continue to support the conservation measures and
environmental aspects of the project and the ability for the eventual project to serve their
constituents as well as the District’s constituents.

The District continues to work with Marion County, both with the land use department as well as
the economic development division as it moves forward with the project.

Other partners in the basin continue to support the District’s work on behalf of their constituents
from the development of the reservoir and delivery system, including NORPAC Foods and
Oregon Water Resources Congress that have provided letters of support for our efforts.

The District is also grateful for the support of our elected officials that have provided their
written support in the past and currently. Attached is a letter of support from Representative Vic
Gilliam.
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In addition to the support received from the agriculture industry, water and environmental
groups, and elected officials, this project is extremely important to the over 75 members of the
District that need a stable and reliable source of water. Our membership is dependent on this
project for the future of their families and farms. East Valley Water District is proud to represent
the farmers in our District in securing this stable source of water.

9. ldentify when matching funds will be secured, from whom, and the dates of matching funds
availability.

The District can fully match this grant award with existing resources and future district
assessments. District assessments for 2015 are currently being collected ($29,733.75) and 2016
assessments will be due in early 2016 ($30,000). Current funds of the District ($16,586.25) can
make up the balance of the grant match requirement.

10. Provide a description of the relevant professional qualifications and/or experience of the person(s)
that will play key roles in performing the feasibility study. If the personnel have not been decided
upon, include a description of the professional qualifications and/or experience of the person(s) you
anticipate will play key roles in performing the feasibility study.

East Valley Water District is proud to have a team of consultants engaged in the project to
perform the proposed work. The team includes:

Kevin Crew P.E., Principal of Black Rock Consulting: Kevin will coordinate the team of
consultants on the project planning studies for this grant. Kevin has been involved managing in
earlier work on this project and is a water resource engineer with 29 years of expertise in
agricultural, energy and municipal projects. Kevin will be managing the District Distribution
System Alternatives Analysis as well as the Ecological Flows Investigations.

Terry Buchholz P.E., C.W.R.E., D.WRE.: Principal of Integrated Water Solutions: Terry serves
as the environmental permitting lead for the project. Terry was formerly with the U.S. Army
Corps of Engineers for 15 years as well as 18 years of private consulting practice in water
resources engineering and management as well as environmental studies. Terry will be managing
the Elk Studies and Phase I Cultural Resources Analysis as well as serving as a technical
advisor on the District Distribution System Alternatives Analysis and Ecological Flows
Investigations.

David Dekrey M.S., Fisheries Biologist at Stillwater Sciences: Dave serves as the lead fisheries
biologist for the project. Dave was formerly with Ellis Ecological working with Robert Ellis to
perform several of the fish habitat analysis performed for the project. Dave has completed over
20 biological assessments for wide ranging water resources projects. Dave will serve as the
technical lead for the Ecological Flows Investigation.

Christine Champe, M.S., President and Wildlife Biologist at Stillwater sciences: Christine is the
senior wildlife biologist for the project. She has managed several complex hydroelectric
permitting projects in Oregon; including several studies investigating elk impacts. Christine has
also managed two studies focusing on the effect of water developments and water conveyance
systems on elk and deer in Oregon and northern California.
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Steve Cramer, Fish Scientist and Principal, Cramer Fish Sciences: Steve will continue to work
with Dave Dekrey and his team on fish habitat analysis and modeling for the project. Steve
worked with Oregon Department of Fish and Wildlife before starting his own firm and has over
35 years’ experience in the field. Steve will work on the Ecological Flows Investigation.

Dr. Bolyvong Tanovan, hydrologic engineer/consultant: Dr. Tanovan serves as the hydrology
lead for the project. He has over 45 years of experience in his field and was formerly with the
U.S. Army Corps of Engineers and other major engineering firms. He has performed four
updated hydrology reports for the project. Dr. Tanovan will serve as a technical advisor to the
Ecological Flows Investigation as well as the District Distribution System Alternatives Analysis.

John L. Fagan, Ph.D., RPA, President/Senior Archaeologist at Archaeological Investigations
Northwest: John is the lead for all cultural resources investigation. AINW and John will
complete the Phase II Cultural Resources Analysis. AINW has over 23 years of cultural
resources experience and employs 19 archaeologists and historians to support this effort.

Lauren Reese, Communication Specialist with Integrated Water Solutions: Lauren serves as the
Executive Secretary of East Valley Water District as well as supporting public outreach, project
management efforts, and environmental permitting. Lauren will continue to support and
coordinate communication and administrative portions of the project.

11. If the project concept is ultimately deemed feasible, describe how the project will be implemented.
Response should include a tentative funding plan for project implementation (e.g. other state or
federally sponsored grant or loan programs) and the project proponent’s track record in
implementing similar projects.

The District is prepared to complete the necessary analyses to move through the regulatory phase
of the Project into construction. Please see Attachment G for a detailed schedule of the steps to
complete construction and implementation of the Project.

The District will prepare the necessary documentation and impact analyses needed for the Joint
Permit Application through spring of 2016. It is anticipated a draft of the permitting package will
be submitted to the regulatory agencies (Kaizen Group) in May 2016. After resolving comments
of that draft, a final permitting package will be submitted in July 2016. It is anticipated that the
regulatory agencies will have several questions and need more information, thus elk, cultural
resources, and other environmental analyses will be performed upon the request of the agencies.
It is anticipated that the regulatory phase of this project will last from July 2016 — summer 2018.
Parallel to that process, the District will work through the Water Right Process and Project
Design. Currently, the District estimates that permits and clearance could be obtained by end of
July 2018, with construction beginning immediately after. Construction is expected to last July
2018 — July 2020; with post construction monitoring until July 2024. Attachment G provides
substantial detail on the implementation of this Project.

The District anticipates a three-pronged approach to funding this project; consisting of District
funding, state funding, and federal funding from a combination of grants and loans.

Oregon State University performed an Agriculture Economic Value Analysis to understand the
ability for the District to fund and maintain this project (Attachment B, pages 28 - 30). The study
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found that the District, as well as Marion County, represents a diverse and economically value
agriculture source for the state of Oregon. The study demonstrates the ability for the District to
contribute in this funding strategy. This contribution takes into account farm investment,
expenses and returns to management, equity and labor. Thus, this is a valuable resource to
District patrons, and they have proven their ability to support and fund this project to move
forward to construction.

The District also expects to use a variety of federal and state funding programs. A combination
of grants and loans are being investigated by the District; including Oregon Water Resources
Department’s funding opportunities through the Water Resource Development Account.

Completion of this project is estimated to cost $65 million. In the next three years, the District
will put a significant amount of effort to finalize the funding strategy to achieve a reliable and
sustainable water source for its patrons.

2016 Grant Application
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Section B. Unique Criteria

Instructions: Address the set of items below that applies to the type of feasibility study that this grant will
fund.

[ ] Water Conservation or | | Reuse

1. Water Conservation or Reuse projects that are identified by the Department in a statewide water assessment and
inventory receive a preference in the scoring process. Contact the Department’s Grant Specialist to include your
project on the inventory.

2. Explain how the associated project will either: (a) mitigate the need to develop new water supplies and/or (b)
use water more efficiently. Reference documentation and/or examples of the success of similar or comparable
water conservation/reuse projects that would be available upon request.

3. Provide a description of: (a) Local, state and/or federal permitting requirements and issues posed by the
implementation of the project associated with the feasibility study and (b) property ownership status within the
project implementation area. If permitting or other approvals are not needed please indicate and provide an
explanation.

Grant Program Funding Application Form — August 2015 Page 5



m Above-Ground Storage

Please answer the following three questions BEFORE proceeding:

Will the project divert more than 500 acre-feet of surface water annually? X Yes []No

Will the project impound surface water on a perennial stream? X Yes []No

Will the project divert water from a stream that supports sensitive, threatened
or endangered species? X Yes []No

If you answered “Yes” to any of these questions, by signature on this application, you are committing to include the
following required elements in your feasibility study.

Describe how you intend to address the required elements in your feasibility study:

a)

b)

d)

Analyses of by-pass, optimum peak, flushing and other ecological flows of the affected stream and the
impact of the storage project on those flows.

East Valley Water District provided a preliminary analysis of ecological flows in 2011 (submitted to
OWRD.) However, the District wishes to do a more detailed analysis on the ability of the project to
improve ecology below the reservoir. Thus, this feasibility study proposes a more detailed analysis on the
flow and habitat conditions needed to improve fish habitat and the additional storage required to be able
to provide suitable conditions for downstream ecology.

Comparative analyses of alternative means of supplying water, including but not limited to the costs and

benefits of water conservation and efficiency alternatives and the extent to which long-term water supply
needs may be met using those alternatives.

East Valley Water District has performed several alternatives analysis and submitted findings to OWRD

in 2011 and 2013. An extensive review of alternate water supply sources have been evaluated by the
District, including potential use of reclaimed water from the City of Salem facilities, groundwater
recharge, use of stored water in the federal reservoirs on the Willamette and three other potential storage
sites. In over a decade of analysis, the Drift Creek site for a surface water reservoir was deemed the most
feasible alternative for securing a stable and reliable water supply for the District. This alternatives
analysis is discussed in further detail in Attachments A and D.

As a part of this application, the District wishes to evaluate two different distribution strategies for
transporting the water from the reservoir to the District. The District wouldlike to investigate three
distribution system alternatives as a part of this application.

Analyses of environmental harm or impacts from the proposed storage project.

East Valley Water District has made significant progress toward analyses of environmental harm or
impacts, details have been submitted to reports to OWRD in 2011 and 2013. It is anticipated that a
biological assessment will be able to be drafted in 2016 with the completion of the fisheries and elk
studies. The District has also completed a wetland delineation report.

Evaluation of the need for and feasibility of using stored water to augment instream flows to conserve,
maintain and enhance aquatic life, fish life and any other ecological values.

The feasibility studies proposed in this grant application will do a further analysis of the ability for stored
water to augment instream flows to enhance aquatic life, fish life and other ecological values. The District
will also look at the potential for additional storage and habitat restoration needed to further improve
ecology downstream from the project.

Is the proposed storage project for municipal use?

[]Yes X No

If “Yes,” then please describe how you intend to address the following required element in your feasibility study:

e)

For a proposed storage project that is for municipal use, analysis of local and regional water demand and
the proposed storage project’s relationship to existing and planned water supply projects.

Grant Program Funding Application Form — August 2015 Page 6



Proceed in addressing the following items:

1.

Describe to what extent the project associated with the feasibility study includes provisions for using stored
water to augment instream flows to conserve, maintain and enhance aquatic life, fish life or other ecological
values. Projects that include the above provisions receive preference in the scoring process.

East Valley Water District recognizes the opportunity to provide benefits and enhance aquatic life, fish
life and other ecological values through providing flow augmentation from the stored water. Thus, this
grant proposal includes tasks to do a more detailed analysis of the quantity and timing of flows that
would provide the most benefit cross walked with the detailed habitat assessments performed by the
District. The studies included in this grant application will give the District the ability to plan and
design project features that provide ecological benefit within and downstream of the reservoir. More
detail on this study and process can be found in Section A, questions 4 and 5.

Provide a review of: (a) Local, state and/or federal permitting requirements and issues posed by the
implementation of the project associated with the feasibility study and (b) property ownership status within the
project implementation area.

East Valley Water District has produced a detailed permitting table identifying the local, state, and/or
federal clearances associated with planning and implementing the project. This detailed table is
included as Attachment F.

The District does not currently own the land needed to implement the project. However, the District
plans to work with all landowners in a fair and equitable manner. The District has had preliminary
conversations with several of the landowners in the project area regarding this manner.

|:| Storage Other Than Above-Ground [Including Aquifer Storage and Recovery (ASR)]

Please answer the following three questions BEFORE proceeding:

Will the project divert more than 500 acre-feet of surface water annually? [lYes []No
Will the project impound surface water on a perennial stream? [lYes []No

Will the project divert water from a stream that supports sensitive, threatened
or endangered species? [lYes []No

If you answered “Yes™ to any of these questions, by signature on this application, you are committing to include the

following required elements in your feasibility study.
Describe how you intend to address the required elements in your feasibility study:

a) Analyses of by-pass, optimum peak, flushing and other ecological flows of the affected stream and the
impact of the storage project on those flows.

b) Comparative analyses of alternative means of supplying water, including but not limited to the costs and
benefits of water conservation and efficiency alternatives and the extent to which long-term water supply
needs may be met using those alternatives.

¢) Analyses of environmental harm or impacts from the proposed storage project.
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d) Evaluation of the need for and feasibility of using stored water to augment instream flows to conserve,
maintain and enhance aquatic life, fish life and any other ecological values.

Is the proposed storage project for municipal use?

[]Yes [ ] No

If “Yes,” then please describe how you intend to address the following required element in your feasibility study:

e) For a proposed storage project that is for municipal use, analysis of local and regional water demand and
the proposed storage project’s relationship to existing and planned water supply projects.

Proceed in addressing the following items:

1. Underground storage projects that are identified by the Department in a statewide water assessment and
inventory receive a preference in the scoring process. Contact the Department’s Grant Specialist to include your
project on the inventory.

2. Provide a review of: (a) Local, state and/or federal permitting requirements and issues posed by the
implementation of the project associated with the feasibility study and (b) property ownership status within the
project implementation area.
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V. Match Funding Information

Applicants must demonstrate a minimum dollar-for-dollar match based on the total funding request. The match may
include a) secured funding commitment from other sources, b) pending funding commitment from other sources,
and/or c) the value of in-kind labor, equipment rental, and materials essential to the feasibility study. For secured
funding, you must attach a letter of support from the match funding source that specifically mentions the dollar
amount shown in the “Amount/Dollar Value” column. For pending resources, documentation showing a request for
the matching funds must accompany the application.

include:

In the “type” column below matching funds may

In the “status” column below matching funds
may have the following status:

e Cash - Cash is direct expenditures made in support of
the feasibility study by the applicant or partner*.

e Secured - Secured funding commitments
from other sources.

by the applicant or partner.

e In-Kind - The value of in-kind labor, equipment rental
and materials essential to the feasibility study provided

e Pending - Pending commitments of funding

from other sources. In such instances,
Department funding will not be released prior
to securing a commitment of the funds from
other sources. Pending commitments of the
funding must be secured within 12 months
from the date of the award.

*”Partner” means a non-governmental or governmental person or entity that has committed funding, expertise,
materials, labor, or other assistance to a proposed project planning study. OAR 690-600-0010.

Match Funding Source Type Status Amount/ Dollar Date Match Funds Available
(if in-kind, briefly describe the nature of the contribution) (¥ One) (v One) Value (Month/Year)
2015 District Development Assessments X cash X secured $29,734 September 16
[ in-kind | [] pending
2016 District Development Assessments X cash | []secured $30,000 April 16
[ in-kind | [X] pending
District Development Account Funds X cash X secured $16,586 January 16
[1in-kind | [] pending
[ cash [ secured
[ in-kind | [] pending
[ cash [] secured
[1in-kind | [] pending
[ cash [] secured
[1in-kind | [] pending
[ cash [ secured
[ in-kind | [] pending
[ cash [] secured
[1in-kind | [] pending
[ cash [] secured
[Jin-kind | [] pending
[ cash [] secured
[ in-kind | [] pending
Grant Program Funding Application Form — August 2015 Page 9




VI. Feasibility Study Schedule

Estimated Study Duration: February 1, 2016 to November 1, 2017

Place an “X” in the appropriate column to indicate when each Key Task of the project will take place.

2016 | 2017 2018
nd rd th st nd rd

Feasibility Study Key Tasks é N (32 N (42 . é . é N (32 | 4% n Beﬁn .
Evaluation of District Distribution System Alternatives X X X
Analyze Storage Required to provide By-pass, Optimum X X X
Peak, Flushing and Other Ecological Flows
Further Evaluation of Elk Presence and Potential Project X X X X X X
Impacts
Conduct Phase Il Cultural Resources Investigations X X X
Administrative X X X X X X X

> Please Note: Successful grantees must include all invoices and identify which key tasks are associated with each
invoice when requesting financial reimbursement.
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VII. Feasibility Study Budget

Section A

Please provide an estimated line item budget for the proposed feasibility study. Examples would include
materials, equipment, contractual services and administrative costs.

: labor,

Number of Unit Cost In-Kind Cash Match OWRD Grant Total Cost
Line Items Units* (e.g. hourly Match Funds Funds
(e.g. # of Hours) rate)
Staff Salary/Benefits 0 $0.00 $0 $0 $0 $0
Contractual/Consulting 1192 | $120.00 $71,520 $71,520 $143,040
Equipment (must be approved)
Supplies
Other:
Administrative Costs** 80 | $120.00 $4,800 $4,800 $9,600
Total for Section A | $76,320 | $76,320 ||  $152,640
Percentage for Section A | | || 100%

* Note: The “Unit” should be per ““hour” or ““day”” — not per ““project” or ““contract.” Units x Unit Costs = Total Cost
** Administrative Costs may not exceed 10 percent of the total funding requested from the Department

Section B

If grant amount requested is $50,000 or greater, you MUST complete Section B. Key Tasks in Section B should

be the same as the Key Tasks in Section VI (Feasibility Study Schedule).

In-Kind Cash Match OWRD Total Cost
Feasibility Study Key Tasks Match Funds Grant Funds

Evaluation of District Distribution System Alternatives $12,000 $12,000 $24,000
Analyze Storage Required to provide By-pass, Optimum Peak, $19,440 $19,440 $38,880
Flushing and Other Ecological Flows
Further Evaluation of Elk Presence and Potential Project Impacts $10,080 $10,080 $20,160
Conduct Phase Il Cultural Resources Investigations $30,000 $30,000 $60,000
Administrative (Project and Grant Management) $4,800 $4,800 $9,600

Total for Section B | $76,320 |  $76,320]| $152,640

Totals in Section B must match the totals in Section A

Grant Program Funding Application Form — August 2015
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APPLICATION CHECKLIST

Instructions: Use this checklist to ensure that your application is complete. An incomplete application
will jeopardize your application’s review. This form does not need to be included in your application

packet.

General
If submitting electronically, the preferred format is either a Microsoft word or Adobe pdf

[ ] Only one application is included with the packet (other applications must be sent separately).
Paper submissions only

[ ] The application and attachments are on 8 5" x 11” paper.

[ ] The application and attachments are single-sided.

[ ] The application and attachments are not stapled or bound.

Section I — Grant Information
[ ] All questions in this section have been answered.
[] The Grant Dollars Requested and the Total Project Cost mirror the totals shown in Section VII.

Section IT — Applicant Information
[ ] All contact information for the applicant(s) and fiscal officer is complete and current.
[ ] The certification is signed by an authorized signer.

Section I1I — Feasibility Study Summary
[ ] A brief summary, of no more than 150 words, is complete.

Section IV — Grant Specifics

[ ] All questions in Section A have been answered.

[ ] If the type of feasibility study is water conservation, reuse or storage other than above-ground,
you have contacted the Department and requested project be added to the Oregon Water
Resources Department’s statewide water assessment and inventory.

[ 1 All applicable questions for the type of grant requested have been answered.

Section V — Match Funding Information
[ ] Applicant has identified that at least 50 percent match has been sought, secured or expended.
[ ] Letters of support are included for “secured” match funding sources.
[ ] Documentation is included for “expended” match funds.
[ ] Documentation is included for “pending” match funds.

Section VI — Feasibility Study Schedule
[ ] Estimated project duration dates have been supplied.
[ ] All Key Tasks of the project are listed.

Section VII — Feasibility Study Budget
[ ] Section A is complete.
[ ] Administration costs do not exceed 10 percent of the requested OWRD Grant Funds.
[] If grant amount requested is $50,000 or greater, Section B has been completed.
[ ] All Key Tasks listed in Section B mirror the Key Tasks listed in Section VI.
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Attachment A: 1994 Reconnaissance Level Investigation

PUDDING RIVER BASIN WATER RESOURCES DEVELOPMENT ASSOCIATION

SUMMARY

A major portion of the agricultural production in Marion County occurs in the Pudding River Drainage Area
and both surface and groundwater sources supply the significant amounts of irrigation. Groundwater costs
range from about $20 to $70 per acre, with a representative value being $40 per acre. Seasonal shortages
occur as streamflows drop during the low-flow season, and many users are subject to administration to meet
uses with more senior priorities. There are storage facilities in the Drainage Area that serve a few individual
farms, but no large-scale or communal reservoirs exist.

The Oregon Water Resources Department has established the Mt Angel and Gladtidings Groundwater
Limited Areas (GLA) in the vicinity. The Mt Angel GLA includes about 10,640 acres in the vicinity of Mt Angel
and the Gladtidings GLA includes about 16,000 acres. Expanded groundwater use for all but domestic
purposes is prohibited by the Department. Additionally, in the Mt Angel GLA, about 2,930 acres irrigated
from groundwater sources could be affected by this ruling, of which about 640 acres have been irrigated
without water rights, but have submitted applications now pending before the Department. About 1,100
acres are irrigated under permits that, because of the limited area designation, may not be granted
certificates. Thus, nearly three square miles of high-value, intensified irrigated agriculture that supply major
food-processing operations may be forced to revert to a dry-farm operation.

These conditions motivated water users in both Clackamas and Marion counties to form the Pudding River
Basin Water Resources Development Association in early 1993. The Association, through membership fees
and donations, raised funds to implement a water resources investigation and water supply formulation
study, which this report describes.

The proposed service area includes lands in a triangular shaped area to the east of Pudding River south of
Highway 211, the road connecting Woodburnand Molalla, west of Highway 213 and north of Silverton Road.

The Association’s major objectives for the study include:

evaluation of groundwater conditions within the service area

identification of water needs to meet current and future water needs in the service area
develop alternatives to meet the needs for all uses

identify a program to enable the Association to implement the selected aiternative.

Primary findings of the study are summarized as follows:
« GROUNDWATER

Well installation and deepening inside the service area increased annually in the late 1960’s and
early 1970’s. Some concentrations of new wells and deepening were inside the Mt Angel and
Gladtidings Groundwater Limited Areas. Many wells were deepened to increase well yield in
response to increasing markets for higher vaiue food crops that were developing in the mid 1970’s,
not because of declining water levels in existing irrfigation wells. Irrigation wells in the service area
rely primarily on deeper basalt aquifers for water supply.
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Most domestic wells tap water bearing zones in sedimentary formations that overlay the deeper
basalts. Deepening of these wells does not appear to be directly related to irrigation since domestic
and irrigation water supplies are obtained from separate water bearing systems that have little, if
any, hydrauiic relationship.

Seasonal declines in water table elevations occur, but water levels seem to recover during the time
of year when lands are not being irrigated. Initial water level measurements were taken at the time
wells were drilled. Since 1989, OWRD has measured wells annually, and these recent measure-
ments show lower elevations than those made initially, up to 30 years previously. These data refiect
water level declines, however the rate and actual magnitude of decline is not clear in the absence
of seasonally consistent measurements. Although declines have occurred, there Is availabie
groundwater under an appropriate monitoring and management program.

Wells for which permits have been issued and those for which applications have been submitted
have been in use. Thus, were the Department to approve the pending applications, no expanded
use of groundwater would result.

« WATER NEEDS

Within the service area permits and certificates for primary supplies from surface water sources
allow water to be diverted to irrigate about 10,800 acres. There are applications for about 940 acres
on file with the Department of Water Resources.

Not all lands with certificates and permits are able to obtain reliable full-season irrigation supplies
from unregulated surface water sources. The basis of Oregon's water law is "first in time, first in
right'. As streamflows decrease in spring and early summer, streams may be "administered” by
Watermasters, which amounts to prohibiting users with junior, or more recent, rights from continuing
to divert water so that water may reach users with more senior, or older, rights.

instream water rights for aduatic life have been established that specify fiow rates to be maintained
in Pudding River and Silver, Abiqua and Butte Creeks in the service area. An excerpt of specified
flows during the lower-flow season is tabulated below: :

JUN 1-15 35 10 75 60 50
16-30 35 10 50 40 35
JUL i-15 35 10 25 25 23
16-31 35 10 25 20 23
AUG 1-15 35 10 12 15 23
16-31 35 10 i2 15 23
SEP 1-15 35 10 20 15 23
16-31 35 10 20 15 23
ocCT 1-15 35 10 75 40 23
16-31 35 10 75 60 €0
DAVID J. NEWTON ASSQCIATESINC. TUCSON MYERS & ASSCCIATES M. JOHN YOUNGQUIST
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With regard to irrigation rights that have priority dates senior to the instream water rights,
representative "normal” flows in Silver Creek are adequate to meet legal diversion amounts. in Butte
Creek, "normal” flows decrease to levels that subject over 3,040 acres in the service area to possible
administration during July and August. Flow conditions in Pudding River are such that about 325
acres are subject to administration from mid-July through August, to supply more senior rights.

Consideration of rights with priority dates junior to the instream rights in Silver Creek show that
about 90 acres are subject to administration to meet instream rights from late May through early
September, under “normal” fiow conditions. There are no rights junior to the instream rights on
Butte Creek. In Pudding River, about 780 acres with rights junior to the instream right are subject
to administration during the months of July through September.

In addition to rights for water to be diverted, "normai" estimated monthly streamflows in Pudding
River and tributaries also are insufficient to meet flows specified by the instream water rights. In
Silver Creek the total for all months during which shortages occur is about 6,000 acre-feet annualily,
in Butte Creek the annual shortage amounts to about 7,450 acre-feet and in Pudding River, about
2,710 acre-feet. Hydrologic studies show that watershed parameters in the Abiqua Creek drainage
are similar to those in Silver Creek, and instream right shortages are assumed to be equal to those
in Silver Creek.

Within the service area, Bureau of Reclamation land classification data show that there are about
33,360 acres of net productive land. As a measure of the irrigation demand for use in analysis of
water supply alternates, the Association decided to include the acreage within the Groundwater
Limited Areas that have permits and for which applications have been filed, amounting to about
2,100 acres. The cost of water from some wells in the area is in the $60 to $70 per acre range.
Were supplies from a proposed project to be iess expensive, these users would be prone to
purchase a supply and about 900 acres are included to represent this probability. Additionally, a
water supply for about 4,500 acres of irrigable but currently unirrigated lands are included. Thus,
water to meet the needs of 7,500 acres constitutes the need for irrigation in project formulation
studies. An amount of water for augmentation of streamflows in Pudding River and its tributaries
also is to be included.

Irrigation water requirements were estimated for the service area in a number of past project
investigations and planning studies. These reviews commonly developed per-acre estimates of
irfigation requirements in the 1.5 to 1.8 acre-feet per acre range. In discussions with irrigators in
the proposed service area, and in review of responses to well-use questionnaires, a figure of 0.75
acre-feet per acre is a representative measure of current use for full-season crops, indicating highty
efficient irrigation practices. A value of 1.0 acre-foot per acre is used to estimate water requirements
for development and evaluation of alternatives in the proposed service area.

s ALTERNATES

Alternates considered include groundwater recharge, purchase and importation of water from Detroit
Reservoir and identification of surface water storage facilities, either a series of smaller reservoirs
where development could be staged to meet needs as they arise, or a single relatively large-scale
facility with capacity to meet all future needs.

DAVID J. NEWTCN ASSOCIATES,ING. TUCSON MYERS 8 ASSOCIATES M. JOHN YOUNGQUIST
~ CAMPBELL-CRAVEN ENVIRONMENTAL CONSULTANTS DELVIN E. PLAISANCE, P.E. jii
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Groundwater Recharge
Groundwater recharge is deemed infeasibie for three reasons:

Use of the aquifers for seasonal storage would require a surface water source with accompanying
diversion structures or storage reservoir. Before injection, water treatment would be needed in
order to meet state mandated non-degradation standards. The cost of treatment facilities would be
excessively high.

In order to meet the demands for an injection well recharge system, several wells would be required.
Each injection welf must be connected to the diversion or surface storage reservoir, requiring a
network of pipes or canals.

The capacity of the basalt aquifer to receive and transport injected water to points of use is
presently unknown. Insufficient hydrogeological data exist to answer many questions that arise in
consideration of this topic.

Purchase and Importation of Water

Water purchased from storage in Detroit Reservoir may be used for irrigation and related purposes
only. No supplies for augmenting flows to meet instream needs could be purchased. Consequent-
ly, an exchange concept was developed whereby water would be purchased to obtain a supply for
the 7,500 acres noted above with additional water purchased to provide a full-season supply to all
current water right holders that divert from major tributaries and from Pudding River in and
downstream from the project area. This would amount to water for nearly 15,900 acres. Once
supplied, water right holders would be requested to refinquish their rights and leave water they
customarily divert instream. Evaluation of water rights data indicate that during July, the month of
peak irrigation use, these users from Pudding River and its tributaries can legally divert about S0
CFS which, under this concept would remain instream, more than double the average flow
measured in Pudding River at Mt Angel.

The facilities required to implement this alternate include a diversion from the North Santiam and
a pumping plant to be located just to the east of the city of Stayton, a 66" diameter pipeline routed
along public roads to the east and around the north side of Sublimity and thence following the
Cascade Highway for a total distance of about 5 miles. At this location, the channel of Pudding
River crosses Cascade Highway, and the pipeline would discharge into Pudding River, at about river
mile 59. In sizing these facilities, discussions were held with landowners in the Sublimity area and
an interest in purchasing water from the pipeline for about 850 acres was ascertained. Thus, once
the proposed pipeline passes north of a divide about three miles north of Sublimity and releases to
these acreages have been made, the pipeline diameter is reduced to 60". A small hydro-electric
plant will be located at the terminus of the pipeline at Pudding River that would operate as flows are

discharged.

Purchased water would remain in Pudding River to about river mile 48, where a pumping plant
would be constructed to divert imported water for irrigation and exchange/augmentation purposes
in the service area and tributaries to Pudding River. Water for exchange/augmentation in Pudding
River would be left instream. A pipeline would be routed along public road rights of way to the
north of Silverton, with branch lines and /or turnouts to Silver, Abiqua, Zoliner and Butte Creeks and
to tributaries of Rock Creek in the vicinity of Marquam. Water for irrigation would be released to
these streams in lieu of an area-wide pipeline distribution system. Exchange/augmentation water
also would be released to each tributary and subsequently reach Pudding River.

DAVID J. NEWTON ASSCCIATES,INC, TUCSON MYERS & ASSCCIATES M. JOHN YOUNGQUIST
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Under this concept Mt Angel could acquire an irrigation right with a senior priority and convert the
use to municipal purposes. With exchange/augmentation flows present in Pudding tributaries, the
supply should be reliable.

s Storage

Over 75 reservoir sites have been identified during studies conducted in the mid- and late-sixties on
streams in the vicinity of the proposed project area. A number of dam site inventories formed the
basis for site evaluation for this study. Criteria for screening Is tabulated below:

s Sufficient inflow must exist at the site to assure a yield adequate to meet service area needs.

e Environmental conditions at the site must allow for site development. This includes consideration
of perceived mitigation requirements In light of project related natural resource enhancement.

« The site location must be such that delivery of stored water to the service area may be made at
reasonable cost.

» Given existing opportunities for project financing available to the Association, preference will be
given to sites with minimum repayment costs.

These criteria are utilized in selection of a site for implementation by the Association. Criteria
established by other sponsors for possible implementation of projects of differing scale, to meet
different needs or those being evaluated under different priorities would likely find other sites to be
suitable.

Three sites were selected for more detailed examination, and are:

» Lower Grange at about stream mile 9 on Silver Creek
» A site at about stream mile 14 on Abiqua Creek, and
» Del Aire Ranch site at about stream mile 14 on Butte Creek.

Water from Lower Grange would be released to Silver Creek to meet project demands. The
topography of the canyon downstream of the dam is such that delivery of water to the service area
would require a pumping plant and pipeline to lift water over a ridge between Silver Creek and the
proposed service area, making water more expensive than from an aiternate site.

The cost of construction of storage at the Abiqua Creek site is found to be prohibitive, as a dam to
create the necessary storage would require the largest volume embankment of the three sites under
consideration.

The Del Aire Ranch site is the preferred site. Surface geology appears acceptabie for construction
of a Roller Compacted Concrete (RCC) structure. An abbreviated operation study shows that a dam
to create a reservoir of about 36,270 acre-feet would be necessary to reliably meet service area
demands. The storage amount includes an allowance of 500 acre-feet for inactive storage, about
21,070 acre-feet to regulate flows occurring in a "normal” year and about 14,700 acre-feet for "carry-
over" storage to meet demands in years when flows are less than “normal”,

To meet project demands, releases would be made to Butte Creek. At a point about 1/2 mile east
of Highway 213 some of the releases for irrigation and for exchange/augmentation would be
diverted into a pipeline for delivery to Zollner and Abiqua Creeks to the south of Butte Creek and

DAVID J. NEWTON ASSOCIATES,ING. TUCSON MYERS & ASSOCIATES M. JOHN YOUNGQUIST
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to Rock Creek tributaries in the vicinity of the community of Marquam, to the north. Releases to
meet demands to be diverted from Butte Creek would remain in that stream below the pipeline
diversion. The pipeline would be located in the right of way of Highway 213.

Development of storage in the basin, even though the project capability wouid be based on water
needs and purposes as currently perceived, will provide flexibility in management of water resources
in the future. About 2/3 of the project capacity will be related to providing for increased flow in
Pudding River and tributaries during times of low flow, which will contribute to alleviation of existing
concerns over water quality conditions and will improve use of streams for natural resource
purposes. Mt Angel will be able to purchase a supply from the project, although the city wouid
need to upgrade its treatment facilities. Highly reliable full-season irrigation supplies would be
available for all presently irrigated lands in the service area, with capacity for development of new
lands.

= FINANCING AND IMPLEMENTATION

Estimates for the alternates show project costs in the range of $45 to $55 miillion dollars, beyond
the ability of conceivable sponsors to fund without some borrowing. There is a Federal program
that has been used by other entities in Oregon and throughout the west, whereby a portion of the
costs attributable to natural resource functions may be offset by grants. Given the direction of
Federal and State priorities, and previous actions by Congress in setting grant portions for like
purposes in similar programs, we are of the opinion that a storage project can be affordable.

The basis for financing the project would be the existing Federal program. This program provides
for grants and a loan to be repaid from project revenues. The program requires a contribution from
the sponsor, to be made during construction. The funds necessary to make the contribution can
come from two sources. One source would be from the counties, who would provide the costs of
relocating and constructing county roads at the reservoir site and construction and operation of
recreational faclities at the reservoir. The second is from the sale of bonds by the Association to
finance rights of way acquisition, make cash contributions to construction and to retro-fit a hydro
plant when the dam is completed, to produce revenue from releases made for project purposes.

To repay the resulting Federal loan and the bonds, revenue would be obtained through water sales
to irrigators and other water users. Based on our estimates of project and the net repayment costs
for both the Federal loan and the bonds, sufficient funds to cover these amounts could be obtained
from annual water charges to irrigators under the following price schedule:

LANDS WITH RELIABLE FULL SUPPLIES - 2.00
RARE SHORTAGES

LANDS W/ PRIORITIES SENIOR TO 7.50
INSTREAM RIGHTS - PERIODIC ONE

MONTH SHORTAGES

LANDS W/ PRIORITIES JUNIOR TO 20.00

INSTREAM RIGHTS - FREQUENT TWOQO TO
THREE MONTH SHORTAGES

LANDS W/ NO SURFACE WATER RIGHTS 40.00
- FULL SUPPLY FROM PROJECT

DAVID J. NEWTON ASSOCIATESINC. TUCSON MYERS & ASSOCIATES M. JOHN YOUNGQUIST
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TUCSON MYERS & ASSOCIATES
246 PEACH STREET
SILVERTON, OR, 97381-2433
503-873-8472

February 15, 1984

Board of Directors

Pudding River Basin Water Resources Development Association
P.O. Box 851

Mt Angel, OR

97362

Gentlemen:

This is to transmit the report RECONNAISSANCE LEVEL INVESTIGATION OF A WATER RESOURCES
PROJECT AND DEVELOPMENT PROGRAM in accordance with our agreement of July 19, 1993.

The least cost alternate is development of a 36,266 acre-foot reservoir at the Def Aire site on Butte Creek.
Construction cost forthe assumed roller-compacted-concrete structure is estimated to be about $53,800,000,
and with federal grants as assumed would provide water at a cost of $40 per acre, or less. The reservoir
would provide water to 7,500 acres in the service area, and would also provide full-season supplys to nearly
15,900 acres under an exchange concept. Landowners would exchange customary diversions for use of
stored water, under this concept. Water previously diverted then would remain instream for augmentation
purposes. The report aiso describes a program for the Association during the remainder of 1994 and
provides a grant application for acquiring funding to support the program.

Each member of the team has enjoyed participation in the study. We sincerely hope this report contributes
to solution of your complex water problems.

Thank you for the opportunity.
Sincerely,

”T’W\QM"Q

Tucson Myers & Associates
Tucson H. Myers, P.E.

DAVID J. NEWTON ASSOCIATES,INC. TUCSON MYERS & ASSOCIATES M. JOHN YOUNGQUIST
CAMPBELL-CRAVEN ENVIRONMENTAL CONSULTANTS DELVIN E, PLAISANCE, P.E.



Attachment A: 1994 Reconnaissance Level Investigation

I

Wi

DAVID J, NEWTON ASSOCIATES,INC.

TABLE OF CONTENTS

AREA DESCRIPTION & STUDY OBJECTIVES

LANDS
LAND CLASSIFICATION CRITERIA
CLASSIFICATION RESULTS
CURRENTLY IRRIGATED LANDS
POTENTIAL SERVICE AREA AGREAGE
ASSOCIATION SELECTED SERVICE AREA

WATER

GROUNDWATER OCCURENCE

SURFACE WATER OCCURENCE

WATER REQUIREMENTS
Irrigation Service
Selected Irrigation Requirement
Municipal/Industrial Service
Instream Rights/Minimum Stream Flows
Exchange/Augmentation Concept

PROJECT WATER REQUIREMENT

FACILITIES AND COST ESTIMATES
GROUNDWATER RECHARGE ALTERNATE
WATER FROM STORAGE ALTERNATE

Reservoir Site Screening '
Selected Site
WATER FROM IMPORTATION ALTERNATE

FINANCING AND WATER COSTS
STORAGE ALTERNATE
IMPORTATION ALTERNATE
WATER COST SCHEDULE

PROGRAM AND ORGANIZATION _
COORDINATION WITH CLACKAMAS & MARION COUNTIES
INTERIM GROUNDWATER USE
RECOMMENDED 1994-1995 WORK PROGRAM

TUCSON MYERS & ASSOCIATES M. JOHN YOUNGQUIST

CAMPBELL-CRAVEN ENVIRONMENTAL CONSULTANTS DELVIN E. PLAISANCE, P.E,

-1
i1
i3
-4
-8
-6

-1
-1
lil-2
-5
-6
-7
-7
lil-8
It
10

V-1
V-1
V-1
V-1
V-2
V-3

V-1
V-1
V-5
V7

Vi-1
Vi1
vi-2
vi-2

viil




Attachment A: 1994 Reconnaissance Level Investigation

LIST OF TABLES
-1 DETAILED LAND CLASSIFICATION SPECIFICATIONS FOR SPRINKLER IRRIGATICN -2
-2 LAND CLASSIFICATION RESULTS -3
-3 USBR GROSS IRRIGABLE LAND IN PROBABLE SERVICE AREA -4
-4 NET PRODUCTIVE LAND IN SERVICE AREA i-4
I-5 SURFACE WATER RIGHTS H-5
-6 GROUNDWATER RIGHTS II-5
-7 POTENTIAL IRRIGATICN SERVICE -6
-1 SUMMARY OF GAGE RECORDS -3
li-2 MONTHLY DISCHARGE ifl-4
ll-3 SUMMARY OF POINT SOURCES ill-5
-4 THEORETICAL UNIT IRRIGATION DEMAND ON STORAGE -6
-5 UNIT IRRIGATION DEMAND FOR RESERVOIR SIZING -7
li-6 MT ANGEL REPRESENTATIVE WATER USE -7
-7 SPAWNING AND REARING LOCATION SUMMARY -8
-8 INSTREAM WATER RIGHTS -9
g LAND APPROPRIATE FOR EXCHANGE Hi-10
10 TOTAL ACREAGE FOR ALTERNATE SIZING Ni-10
H-11 PROJECT !RRIGATION WATER REQUIREMENT -11
V-1 DAM & RESERVOIR CONSTRUCTION COSTS V-3
V-2 IMPORTATION SYSTEM CONSTRUCTION COSTS ‘ V-4
V-1 DAM & RESERVOIR COST ALLOCATION V-1
V-2 DAM & RESERVOIR CONSTRUCTION SCHEDULE V-2
V-3 DAM & RESERVOIR CONTRIBUTION SCHEDULE V-3
V-4 AMOUNTS TO BE FINANCED V-3
V-5 DAM & RESERVOIR WATER COST SUMMARY V-4
V-6 PIPELINE COST ALLOCATION V-5
V-7 PIPELINE CONSTRUCTION SCHEDULE V-5
V-8 PIPELINE WATER COST SUMMARY V-7
Vg ACREAGE OF SHORTAGE CATEGORIES i V-8
V-10 REVENUES WITH ASSUMED RATE SCHEDLULE V-8

PAVID J. NEWTON ASSOCIATES,INC. TUCSCN MYERS & ASSOCIATES M. JOHN YOUNGQUIST
CAMPBELL-CRAVEN ENVIRONMENTAL CONSULTANTS DELVIN E. PLAISANCE, P.E. ix




Attachment A: 1994 Reconnaissance Level Investigation

LIST OF FIGURES

i1 MONTHLY DISCHARGE
-2  FLOW AND WATER TEMPERATURE -4

APPENDICES

{Bound at end of report}

SURFACE WATER RIGHTS

UNIT IRRIGATION REQUIREMENT

IRRIGATION WATER COST FROM WELLS
GROUNDWATER

RESERVOIR SITE SCREENING

19941995 WORK PROGRAM GRANT APPLICATION

T mo O w >

DAVID J. NEWTON ASSCCIATES,ING. TUCSON MYERS & ASSOCIATES M. JOHN YOUNGQUIST
CAMPBELL-CRAVEN ENVIRONMENTAL CONSULTANTS DELVIN E. PLAISANCE, P.E.




Attachment A: 1994 Reconnaissance Level Investigation

CHAPTER |

AREA DESCRIPTION &
STUDY OBJECTIVES

The Pudding River Drainage Area comprises the northern and eastern portion of Marion County and the
southern portion of Clackamas County. The western boundary of the drainage area lies approximately aiong
Interstate 5 and to the east of Salem. Butte Creek, a major Pudding River tributary, is the easterly boundary
of the area, contiguous with the county line, and Pudding River itself, from the confluence with Butte Creek
north to Aurora. The southern boundary of the drainage area lies to the north of the communities of Shaw,
Aumsville and Sublimity.

The area is drained from the south and east by tributaries to the Pudding River including Drift, Silver, Abiqua
and Butte Creeks. The Little Pudding River drains the southwestern portion of the area. The drainage areas
of Silver, Abiqua and Butte Creeks reach elevations exceeding 4,000 feet in elevation in their headwaters.
All other stream headwaters are in areas below 1,000 feet in elevation. Anadromous fish use the Pudding
River to reach tributaries where spawning, egg incubation, hatching and smolt rearing occur. Resident
species inhabit the lower reaches of Pudding River.

From Pratum (about river mile 55) to the Marion County line near Barlow (about river mile 5), the gradient
of the Pudding River is shalflow, stream velocities are low and the channel meanders through numerous
oxbows. During low-flow periods of the year, water temperatures become high and other water quality
conditions reach levels outside values tolerable to anadromous fish. The Department of Environmental
Quality has declared the Pudding River a water-quality-limited stream.

Only two communities use tributaries of the Pudding for their water supplies; Silverton, that diverts from
Abiqua Creek and from a storage reservoir on Silver Creek, and Scotts Mills that diverts supplemental
supplies from Butte Creek during high-demand periods. Mt Angel, obtaining its water supply from wells is
experiencing a decreasing yield from its primary well and has reached the limit of its supply during peak
periods of use. The city is initiating a program to identify alternatives to acquire an additional supply. A
number of communities discharge treated wastes when allowed under their existing NPDES permits, to the
Pudding River. The communities of Mt Angel, Gervais and Hubbard hold treated effluents in lagoons for
discharge during high-flow periods and Woodburn and Silverton have detailed planning studies of discharge
alternates underway.

A major portion of the agricultural production in Marion County and Clackamas Counties occur in the
Pudding River Drainage Area. Both surface and groundwater sources supply the significant amounts of
irrigation. Groundwater costs range from about $20 to over $70 per acre, with a representative value being
$40 per acre. Seasonal shortages occur as streamflows drop during the low-flow season, and junior users
are subject to administration to meet uses with more senior priorities. There are storage facilities developed
in the Drainage Area to serve a few individual farms, but no large-scale or communal reservoirs exist.

The Oregon Water Resources Department has established the Mt Angel Limited Groundwater Area that
includes about 10,640 acres in the vicinity of Mt Angel. Expanded groundwater use for all but domestic
purposes is prohibited by the Department. This ruling places severe limitations on Mt Angel's ability to
acquire additional municipal supplies. Additionally, about 2,930 acres irrigated from groundwater sources
could be affected by this ruling, of which about 640 acres have been irrigated without water rights, but have
submitted applications now pending before the Department. About 1,100 acres are irrigated under permits
that, because of the limited area designation, may not be granted certificates. Thus, nearly three square

DAVID J. NEWTON ASSOCIATES,INC. TUCSON MYERS & ASSOCIATES M. JOHN YOUNGQUIST
CAMPBELL-CRAVEN ENVIRONMENTAL CONSULTANTS DELVIN E. PLAISANCE, P.E. I-1
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miies of high-value, intensified irrigated agriculture that supply major food-processing operations may be
forced to revert to a dry-farm operation.

These conditions motivated water users in both Clackamas and Marion counties to form the Pudding River
Basin Water Resources Development Association in early 1993. The Association, through membership fees
and donations, raised funds to implement a water resources investigation and preliminary water supply
formulation study.

The proposed service area includes lands in a triangularly shaped area to the east of Pudding River, south
of Highway 211, west of Highway 213 and north of Siiverton Road. The Association’s major objectives for
the study include:

° evaluation of groundwater conditions within the service area

° identification of water needs to meet current and future water needs in the service area

° | develop alternatives to meet the needs for all uses

. identify a program to enable the Association to implement the selected alternative for

meeting the needs.

DAVID J. NEWTON ASSOCIATES, INC. TUCSON MYERS & ASSOCIATES M. JOHN YOUNGQUIST
CAMPBELL-CRAVEN ENVIRONMENTAL CONSULTANTS DELVIN E. PLAISANCE, P.E. -2




Attachment A: 1994 Reconnaissance Level Investigation

TIM=LTeIO

LANDS




Attachment A: 1994 Reconnaissance Level Investigation

CHAPTER Il

LANDS

This chapter discusses the criteria used to estimate the extent and quality of irrigable lands in the potential
service area, the acreage that is deemed irrigable, lands that are irrigated and the amount of new lands that
are to form the basis for estimation of the water requirements for the project.

LAND CLASSIFICATION CRITERIA

Due to possible funding opportunities, USBR (Bureau of Reclamation) land classification data are used as
the measure of lands capable of sustaining irrigated agriculture. Maps of USBR’s 1966 Reconnaissance
Land Classification, the latest, were obtained and that data are used as the basis for the following analyses.

Classification standards used in the 1966 efforts remain valid with regard to the physical considerations of
soils, topographic and drainage characteristics. The economic limitations shown in the specifications are
outdated. Additionally, USBR has since expanded the specifications with regard to leaching requirements,
quality of dralnage effluent and other considerations that have arisen since these efforts were compieted.
As project studies are pursued, Land Classification for the service area should be updated.

Land Classification Specifications define the physical parameters relating to the sustainable productivity
potential of lands under irrigation, and are presented in Table il-1, overleaf.

USBR describes characteristics of the three arable land classes as follows:

Class 1 These lands have well-drained soils with good moisture retention capability. There is litile or no limitation to
cultural operations, with tillage possible over a wide moisture range. Inherently productive, with high cation
exchange capacity, soils are deep and permit full root development for all climatically adapted crops.

These lands are well suited for irrigated farming, capable of producing sustained and relatively high yields of
all crops at a reasonable cost. They can be irrigated readity and efficieritly with the assumed on-farm sprinkler
irrigation systems.

Class 2 Lands classified at level 2 have moderate physical limitations that cause either reduced yield or increased
production costs, in some cases these limitations affect both yields and costs. Class 2 lands with soil
deficiencies are often droughty, requiring a higher management level o achieve high yields. If of a clayey
nature they commoniy have minor internal drainage problems that affect yields, at least for the higher value
deep-rooted crops.

Class 2 lands are of good quality but are not capable of providing a net return to the irrigator as high as Class
1 lands.

Class 3 Class 3 lands are the lowest classification mapped that can be considered feasible for irrigation. These lands
have multiple deficiencies, generally of the soil and drainage or soil and topography. The effect is that yields
of higher-value crops, l.e., orchard and truck crops, would be reduced severely, perhaps to the point of being
infeasible. Therefore these lands are generally relegated to the production of tower value, more tolerant forage-
type crops such as hay, pasture or smail grains.

Class 6 These tands are unsuitable for sustained irrigation because of excessive deficlencies in soils, topography,
drainage, or combination thereof,

DAVID J. NEWTON ASSOCIATES SNC. TUCSON MYERS & ASSOCIATES M. JOHN YOUNGQUIST
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TABLE II-1

DETAILED LAND CLASSIFICATION SPECIFICATIONS FOR SPRINKLER IRRIGATION

Land Characteristics
S0OILS
Texture {Surface - 18") (v,h}

Depth to clean sand, gravel,
cobble (k}

Zone which slightly impedes
drainage {p)

Creviced rock or slowly
permeable clay substratum

)

Dense sedimentary substra-
tum (d)

Cobble or gravel in plow
layer (x}

TOPOGRAPHY
Slope (g)
Size-shape (j)!

Surface rock {rf or large
cobble $3 per cubic yard

DRAINAGE

Surface and subsurface
drainage (o) drainage outiet
requirernent:

Drainage deficiency (w)
water tabie

Class 1

Fine sandy loam to friable
clay loam

30" plus good free working
soil of fine sandy loam or
finer

24"

4g°

60“

Slight restriction (Less than
15% gravet or 5% cobble)

8 percent
8 acres

Removal cost not over
$50/acre (17 cubic yards)

No specific farm drainage
anticipated, under $50/acre,
or 165 of 4" tile 6' deep

No evidence of development
of growing season water
table within 5' of surface

Class 2

Sandy loam, firm clay loam,
or well aggregated clay,
May be loamy sand if un-
derlain by finer subsoil.

20" plus good free working
soil of fine sandy {oam or
finer; or 30" of sandy loam

15°

36"

48’

Moderate cultivation restric-
tion {Less than 40% gravel
or 25% cobble)

14 percent
5 acres

Not over $100/acre (33 cu-
bic yards}

Not over $100; or 330’ of 4"
tite 6’ depth; or 165' of open
ditch 5' deep

No evidence of development
of permanent water table
within 3' of surface

Clags 3

Loamy sand or clay. Clay
should permit root develop-
ment, water movement, and
cultivation,

15" plus good free working
soil of fine sandy loam or
finer; or 24" of coarser tex-
tured soil

12"

18"

30"

Serious cuitivation restriction
{Less than 70% gravel and
50% cobble}

20 percent
2 acres

Not over $150 (50 cubic
yards)

Not over $150/acre; or 500’
of 4" tile at &' depth; or 250°
of open ditch 5' deep

No evidence of development
of permanent water table
within 2' of surface

Class 6 - Lands unsuitable for sustained irrigation because of excessive deficiencies in one or more of the above

characteristics.

Larger where shape materially increases labor requirement in irrigation and cultivation. Size limitation does not apply in
cases where field constitutes an entire ownership.

2 Land deveiopment costs shown constitute the maximum total permissible cost. Where more than one type of land

development cost is included, the total per acre cost should not exceed $50 for Class 1, $10{ for class 2, or $150 for class 3.

M. JOHN YOUNGQUIST

DAVID J, NEWTON ASSOCIATES,INC. TUCSON MYERS & ASSOCIATES
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CLASSIFICATION RESULTS

Land classification maps were obtained from USBR for much of the Pudding Basin, with each map covering
one township per sheet. Coverage and summary land classification results are listed in Table il-2.

TABLE Ii-2

LAND CLASSIFICATION RESULTS

{ACRES)
TOWNSHIP/RANGE CLASS 1  CLASS 2 CLASS 3  TOTALS
4 South / 1 West 8,075 7,664 2,527 18,266
/ 1 East 9,156 7,589 2,979 19,274
5 South / 2 West 8,459 6,633 5,992 21,084
/ 1 West 9,331 7,045 3,208 19,584
/ 1 East 7,677 8,732 3,708 20,117
/ 2 East 455 9,047 6,697 16,199
6 South / 2 West 12,505 5,890 3,336 21,731
/ 1 West 5,419 9,419 4,068 18,506
/ 1 East 777 6,992 6,969 14,738
/ 2 East 0 2,550 3,407 5,957
7 South / 2 West 11,595 3,841 3,470 18,906
/ 1 West 2,796 8,079 6,582 17,457
/ 1 East 0 4977 5,249 10,226
/ 2 East 0 1,114 463 1,577
TOTALS 76,245 89,572 58,655 224,022

The area covered by these sheets has a high-quality irrigable land resource in that nearly three-fourths (74%)
of classified lands are in classes 1 and 2. It also may be noted that both the amount and quality of irrigable
lands decrease to the south and east of the area covered.

The area within which evaluations are to be concentrated as suggested by the Association includes the area
bounded on the north by Highway 211, extending from Molalla to Woodburn, on the east and south by
Highway 213 from Molalla to Silverton and on the west by the channel of Pudding River and includes lands
in four townships:

TOWNSHIP 5 SOUTH RANGE 1 WEST & RANGE 1 EAST
TOWNSHIP 6 SOUTH RANGE 1 WEST & RANGE 1 EAST

USBR maps were planimetered within this area to obtain acreages which are tabulated in Table 11-3. Lands
in Clackamas and Marion Counties are listed as well.

DAVIO J. NEWTON ASSOCIATES,INC. TUCSON MYERS & ASSOCIATES M. JOHN YOUNGQUIST
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TABLE 1+-3
USBR GROSS IRRIGABLE LAND IN PROBABLE SERVICE AREA
(ACRES)
LOCATION CLACKAMAS COUNTY MARION COUNTY SERVICE AREA TOTALS

CLASS 1 CLASS?2 CLASS3 TOTAL' CLASS1 CLASS2 CLASS3J TOTAL! <CLASS1 CLASSZ CLASS3 TOTAL!

158 R1W 630 1,326 376 2,392 2,874 2,677 858 6,410 3,564 4,003 1,234 8,802
RIE 4962 5775 2366 13,103 0 188 14 202 4,962 5,964 2,380 13,305

T6S R1W 0 0 0 0 2790 7,554 3,182 13,525 2,790 7,554 3,182 13,525
R1E a0s5 981 189 1,476 78 1,829 957 2,864 383 281 1,146 4,340

TOTALS? 5960 8080 2930 16970 5740 12,250 5010 23,000 11,700 20,330 7,940 39,970
% OF TOTAL 15 20 7 42 14 3 12 58 29 51 20 100

1 Entries may not add to totals due to rounding.
2 Totals rounded to nearest 10 acres.

Over the service area combined class 1 and 2 lands are 80% of the total gross acreage of nearly 40,000
acres, representing an excellent quality land base. As mentioned previously, the above values are "gross"
acreages. Lands developed for non-agricultural purposes such as areas in within the cities of Silverton and
Mt Angel are not included in productive lands. No allowance was made for public rights of way or
nonproductive farmland such as farmsteads, farm lanes, etc, however. It is normal practice to approximate
the amount of land in public rights of way using a factor of 4% of gross lands, and to allow about 10% for
farmsteads and related uses. Thus the above should be reduced about 14% to approximate "net’ productive
lands. Table 114 lists net lands, rounded to the nearest 10 acres, for all entries.

TABLE il-4
NET PRODUCTIVE LAND IN SERVICE AREA
{ACRES)
LOCA CLACKAMAS MARION TOTAL
TION Class 1 Class 2 Class 3 TOTAL Class t+ Class 2 Class 3 TOTAL _Glass 1 Class 2 Class 3 TOTAL

T5S R1wW 590 1,140 320 2,080 2470 2,300 740 5510 3,060 3,440 1,060 7,560

R1IE 4,270 4,870 2,030 11,270 0 160 10 170 4,270 5,130 2,040 11,440
T6S R1W 0 0 0 0 2,400 6,500 2,740 11,640 2,400 6,500 2,740 11,640
RIE 260 840 160 1,260 70 1,570 820 2,460 330 2,410 980 3,720

TOTALS 5,120 6,950 2,510 14,580 4940 10,530 4,310 19,780 10,060 17,480 6,820 34,360

% OF 15% 20% 7% 42% 14% 1% 13% 58% 29% 51% 20%  100%
TOTAL

CURRENTLY IRRIGATED LANDS

Some lands in the probabile service area are irrigated from surface and groundwater sources. The following
paragraphs describe the estimated amounts of this use from each source. Irrigated lands are based on
OWRD data. It should be noted that these data list acreages irrigated under permits and certificates only;
pending applications are not included in OWRD tabulations.

DAVID J. NEWTON ASSOCIATES,INC. TUCSON MYEHRS & ASSOCIATES M. JOHN YOUNGQUIST
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Irrigation in the Pudding Basin is evaluated using OWRD water rights data for major streams in the basin.
Appendix A contains detailed listings of surface water rights by stream, and a listing of rights from
groundwater. Table {I-5 lists summarized data, for lands irrigated In Clackamas and Marion Counties over
the entire Pudding Basin and over the probable service area.

TABLE II-5
SURFAGE WATER RIGHTS
(ACRES)
PUDDING RIVER BASIN PROBABLE SERVICE AREA
STREAM CLACKAMAS MARION TOTAL  CLACKAMAS MARION TOTAL

PUDDING RIVER 1,134 6,472 7,606 2,575 2,575
ROCK CREEK 555 555 an 311
BUTTE CREEK 1,771 2,584 4,355 1,412 2,183 3,595
ABIQUA CREEK 3,398 3,398 2,771 2,771
SILVER CREEK 870 870 570 570
DRIFT CREEK 238 238
TOTALS 3,460 13,562 17,022 1,723 8,099 9,822

Table [1-6 lists the acreage irrigated from groundwater sources in the probable service area by county.

Table !-6

GROUNDWATER RIGHTS

{ACRES)
CLACKAMAS MARION TOTAL
PERMITS 1,652 3,405 5057
CERTIFICATES 2973 5013 7,986
TOTALS 4625 8,418 13,043

in addition, about 640 acres are irrigated from groundwater without permits within the Mt Angel Groundwater
Limited Area. About 1,100 acres in this area are irrigated under pending permits that, because of the
designation, may not be granted certificates.

DAVID J. NEWTON ASSOCIATES,INC, TUCSON MYERS & ASSQOCIATES M. JOHN YOUNGQUIST
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POTENTIAL SERVICE AREA ACREAGE

The amount of irrigable land in the potential service area without an irrigation water supply then is the
remainder of the amount of net productive land less the lands for which surface and groundwater rights have
been obtained. Tabie -7 lists these values:

Table II-7

POTENTIAL IRRIGATION SERVICE

(ACRES)

NET PRODUCTIVE LAND 34,360
IRRIGATED FROM SURFACE WATER 9,822
IRRIGATED FROM GROUNDWATER 13,043
POTENTIAL IRRIGATION SERVICE 11,495

ASSOCIATION SELECTED SERVICE AREA

Upon review of the above information and results of preliminary formulation analyses, to be discussed later,
the Association decided that the project service area should include the following lands.

The Association decided to inciude the acreage within the Groundwater Limited Areas that have permits and
for which applications have been filed, amounting to about 2,100 acres. Some irrigation wells are deep with
high water costs. Were water supplies from a proposed project be less costly, these users would be prone
to purchase a water supply from the project, and the Association decided that about 900 acres should be
included to represent this possibility. Additionally, a water supply for 4,500 acres of irrigable but not now
irrigated lands should be included.

The selected service area then would include a total of 7,500 acres that would need full-season supplies for
irrigation.

DAVID J. NEWTON ASSOCIATES.INC. TUCSON MYERS & ASSOCIATES M. JOHN YOUNGQUIST
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CHAPTER HI

WATER
GROUNDWATER OCCURENCE

Hydrogeologic Setting

Groundwater in the Pudding River Basin study area occurs in two principal and identifiable aquifers. An
unconsolidated to semi-consolidated sedimentary aquifer overlies a deeper basait aquifer.

The sedimentary aquifer includes recent and older afluvial deposits and Troutdale formation deposits. It is
comprised of fine to coarse sand and gravel with interspersed lenses and layers of clay and silt occurring
more frequently with depth. The coarsest grained and more permeable aquifer materials thicken in wedge
shape from east to west. This aquifer ranges in thickness from zero along portions of the southeasterly
boundary of the study area to as much as 650 feet near Aurora. This aquifer is the primary source of high
capacity wells in the western portion of the area. Based on a review of selected water well driller’s reports
for wells drilled in this aquifer, it appears that the alluvial aquifer is unconfined and probably receives
recharge from local sources and infiitration of direct precipitation. As depth in the aquifer increases and
starting near the southeasterly side, the quantity of clays and silt or claystone predominate and their
combined hydraulic integrity probably forms an aquatard’ above the basalt aquifer below. The storage
capability of the sedimentary aquifer is comparatively large due to it's coarse texture, although much of it
has become dewatered.

The basalt aquifer produces groundwater from fractures and interflow zones scattered through the rock
mass. The basalt aquifer was the source for a 50-75 gpm flowing arteslan well reported in the city of Mt.
Angel in the mid-to-late 1950’s. Anecdotal evidence suggests that locally these type conditions still occur
but at much reduced flow rates. Recent data also show that in at least some areas, the piezometric head
in the basalt aquifer is lower than that in the alluvial aquifer by several tens of feet or more. Based on the
confined condition of this aquifer, it is likely that recharge to this hydrogeologic unit probably occurs
somewhere outside the drainage area to the east.

CQuantity

Well yields in the study area vary considerably from only a few gpm to in excess of 1,500 gpm for the most
productive wells. The highest producing wells are those drilied deep into the basalt aquifer, and shallower
wells constructed in the sedimentary aquifer in the western portion of the area. High yielding basalt aquifer
wells often are more than 500 feet in depth while alluvial aquifer wells in the western area supply sufficient
volumes for both municipal and irrigation wells from depths of 250 to 300 feet.

The Oregon Water Resources Department (OWRD) has designated two areas in this drainage area as
Groundwater Limited. The Mt Angel Groundwater Limited Area surrounds the community of Mt Angel and
the Stayton-Sublimity Groundwater Limited Area lies at the southern extreme of the drainage area, as shown
on Plate 1. In both cases, OWRD concluded that there was sufficient evidence of adverse groundwater level
decline to warrant the designation. One plece of evidence used has been an increase in the reported
number of wells deepened in these areas. The bulk of these have been domestic wells, 902 out of a total
of 1,026 since 1956. Figure 1 "Number of Wells Deepened in Entire Project Area by Year", shows that the
annual total number of well deepenings increased significantly in the mid 1980’s and continued through at
least 1992. OWRD has not made any distinction between water level declines in individual aquifers. Also

P a layer of low permeabillity that prevents or retards flow to a lower aquifer.
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no long term water level monitoring data have been made available to show how groundwater levels in these
areas are responding to extractions.

Well production and water level data for the City of Mt. Angel confirms that localized water level declines
have occurred during the late 1980's and have resulted in declining well production rates. On the other
hand, wells located elsewhere in the drainage area and west of the Pudding River, for instance City of
Woodburn wells, have not experienced serious water level declines. An ongoing well-planned water level
monitoring program in both the sedimentary aquifer and the basalt aquifer is important for fong term water
management planning in the area.

The longterm availability of groundwater within the drainage area is controlled by the rate of annual
recharge to the alluvial and/or basalt aquifers. The alluvial aquifers receive recharge by deep percolation
of precipitation falling mostly on the northern, low-lying portion of the area. The basalt aquifers are
recharged primarily in the Cascade Foothills. The average annual recharge to the alluvial aquifers is
estimated at more than 43,000 acre-feet(AF). Average annual recharge to the basalt aquifers is estimated
at more than 30,000 AF.

Assuming a specific yield of 15% over the approximate 51,500 acre portion study area underlain by the
sedimentary aquifer, each 50 feet of saturated thickness would provide about 386,000 acre-feet (AF) of water
during extended drought years. The storage capability of the basalt aquifer is limited. Assuming a specific
yield of 1%, a 50 foot saturated thickness of the basalt aquifer over the 251,000 acre drainage area would
store about 125,500 AF. From a practical standpoint, probably only about one-half the stored volume is
available, however.

Quality

Studies conducted in the late 1960’s found that groundwater quality in general in the study area was mostly
good with a few exceptions. Locally, some wells have experienced high concentrations of dissolved salts
and hydrogen sulfide. These problems have been identified in the easterly portion of the drainage area and
not enough data has been compited to map the extent accurately. One problem constituent has been iron
content. The cities of Gervais and Hubbard treat their supplies to remove iron and manganese, and rural
residents typically either treat their domestic well water for iron problems or use cleaning or bleaching
agents to remove stains caused by their presence. Typical total dissolved solids concentrations in
groundwater are reported to be less than 250 mg/l. To form an accurate picture of water quality variations
and possible problem areas, a program of water quality data collection and tracking should be initiated.

SURFACE WATER
Occurence and Quantity
The major stream in the Pudding Basin is the Pudding River, being a tributary of the Molalla River about 5

stream-miles north of the Marion-Clackamas county line. Major tributaries of the Pudding in Marion County
include, in upstream order:

Mill Creek Abiqua Creek
Butte Creek Silver Creek
Zoliner Creek Drift Creek

Little Pudding River Beaver Creek

Although stream gages have been operated in the basin, none have been active since 1985. Pertinent
recorded data are summarized in Table ill-1.
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Table -1

SUMMARY OF GAGE RECORDS

PUDDING RWVER  Oct. 1939 to Mar, 1966 514,700
NEAR MT ANGEL

PUDDING RIVER Ocl. 1928 to Sep. 1964 881,100
AT AUROBA

BUTTE CREEK AT Jan. to Dec. 1936; 160,100
MOCNITCOR QOct. 1940 to Sep. 1952;

SILVER CREEK AT Oct. 1963 to Sep. 1968; 150,700
SILVERTON Oct. 1970 to Sep. 1979

16,700

2.4

25400 26

7,310

5,800

Source: STATISTICAL SUMMARIES OF STREAMFLOW DATA IN OREGON, USGS, Open File Report 84-454

Figure ill-1 illus-
trates mean

monthily PUDDING RIVER DRAMAGE AREA

streamflows for MONTHLY DISCHARGE
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46

Nov 274
Dec 498
Jan 526
Feb 336
Mar 324
Apr 226
May 136
Jun 64
Jul 25
Aug 17
Sep 31
Totals 208

Source: STATISTICAL SUMMARIES OF STREAMFLOW DATA IN OREGON, USGS, Open Flie Report B4-454

Surface Water Quality

Water quality in the Pud-
ding Drainage Area is af-
fected by both point and
nonpoint source discharg-
es. Point sources include
several municipal waste-
water treatment plants, as
well as industrial sites in-
cluding food-processing
facilities. Major nonpoint
sources include runoff from
both agricultural and for-
estry activities. Pudding
River is classified as a "Wa-
ter Quality Limited Stream”
by the Department of Envi-
ronmental Quality (DEQ) as
a result of unacceptable
temperature, nutrient and
turbidity levels. This classi-
fication indicates that the
fimit of the capability of
Pudding River to assimilate
wastes and continue to be

1.9
10.9
19.9
21.0
13.4
12.9

9.0

5.4

26

1.0

0.7

1.2

100

Lma

150

Table Ii-2

MONTHLY DISCHARGE

254
620
766
805
630
472
372
263
107

42

14

31
71

FIGURE Hl-2
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a source of water for out-of-stream or instream uses has been reached or exceeded. Table HI-3 summarizes
point source data in the drainage area.

Table iIl-3

SUMMARY OF POINT SOURCES

ilverton L Domestic
STP Sewage

Hubbard Mill Creek  0.34 mgd Domestic
STP Sewage

Woodburn  Pudding 3.1 mgd Domestic
STP River Sewage

Gervals STP  Pudding No Summer Domestic
River Discharge Permitted Sewage

Mt Angel Pudding No Summer Domestic
STP . River Discharge Permitted Sewage

Agripac, Inc. Pudding 2,0 mgd Fruit/Vegetable
(Woodburn)  River Waste

Mt Angel No Discharge Processing Waste
Meat Permitted

Mallorie’s No Discharge Manure, Milk-
Dairy Permitted cessing Waste
{Silverton}

Source: WATER QUALITY REPORT, AFPENDIX D, DEQ, Revised August, 7993: via Campbell-Craven

DEQ maintains five ambient water quality monitoring sites in the basin, four on Pudding River and one on
Zollner Creek. All are monitored on a monthly schedule. Figure l1-2 illustrates mean monthly flow over the
period of record and water temperature during 1990 in the Pudding River at Aurora. The horizontal line at
68 F is the upper temperature of the "comfort range” of anadromous fish. This temperature is exceeded
from about mid-July through September.

DEQ has mandated that Siiverton and Woodburn prepare programs to allow them to forego summer
discharge of treated wastes to Pudding River or tributaries. Alternatives could range from lagoons to store
treated effluent for discharge during high flow periods to use of treated effluents for irrigation.

WATER REQUIREMENTS

Water requirements include the amount of water that wili be required for full-season Irrigation service and
an amount of water that is estimated to provide supplies to the city of Mt Angel for municipal purposes.
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Irrigation Service

There is a wide range of crops grown in the service area. Oregon State University Extension Service Crop
Report for 1992 lists crops and acreages for Marion County, and also indicates that the county has the
highest value of agricultural production in Oregon. Estimated acreages are listed by crop category for the
last three years and are tabulated below.

ESTIMATED ACREAGES

CROP 1990 1991 1992
Grains 26,800 21,500 19,500
Hay & Forage 27,200 29,600 30,500
Grass & Legume Seed 66,920 70,280 66,000
Fleld Crops 16,980 16,706 17,659
Tree Fruits & Nuts 7,720 7,835 8,025
Small Fruite & Berries 5,135 4,475 5,190
Veg. & Truck Crops 40,115 39,640 38,750
Specialty Hort, Crops 1,400 1,500 1,475
All Crops 192,270 191,546 187,099

The report lists acreages for specific crops within the above categories. The distribution of acreages for the
county is assumed to represent the distribution within the proposed project service area.

The Extension Service has prepared Irrigation Requirement data’ for a number of crops for climatic zones
in Oregon. For those crops not listed, Soil Conservation Service’ values for irrigation system design have
been used to augment the data. Values for hops were provided by members of the Board of the
Association. Based on these, a weighted average farm delivery requirement has been estimated for the
service area and amounts to 18.96 inches per year. The calculation is inciuded in Appendix B.

There will be losses from evaporation and seepage that will occur between a storage facility and farms in
the service area. An allowance of 10% has been included to cover these, so that releases from a reservoir
will amount to a total of about 21.06 inches, or 1.8 acre feet per acre. The monthly distribution of this
amount is listed in Table |H-4, below:

TABLE ili-4

THEORETICAL UNIT IRRIGATION DEMAND ON STORAGE
(ACRE-FEET/ACRE)

APR  MAY JUN JUL AUG SEP TOTAL
DEMAND ON STORAGE 02 .15 44 62 a7 16 1.80

Selected Irrigation Requirement

* OREGON CROP WATER USE AND IRRIGATION REQUIREMENTS, Extension Miscellanecus 8530, October 1992

S OREGON IRRIGATION GUIDE, Soil Conservation Service, July 1973
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Selected Irrigation Requirement

In November, 1993 a questionnaire was furnished to Association members to abtain information on well
costs and use of water for irrigation. Responses provided data pertinent to 735 acres over the service area.
Many responses noted that reported acreage is included in a rotation program, indicating what amounts to
a three year rotation program. Responses indicated estimated water use and ranged from 3 to 12 inches
per acre, with the majority reporting 8 to 9 inches annually. The three inch figure was reported as a range
of from 3 to 9 inches, while the 12 inch value was the upper limit of a reported 9 to 12 inch range. The
average of all reported values in 7.8 inches. The weighted average value is 8.1 inches.

For use in project sizing a value of 9 inches is taken as the farm delivery requirement. To allow for losses
in storage and transmission, 12 inches per acre per year is used. Thus, the project service area of 7,500
acres would require that an alternate water supply provide a reliable supply of 7,500 acre-feet annually.
Table 111-5 lists monthly values for reservoir sizing.

Table lI-5

UNIT IRRIGATION DEMAND FOR RESERVOIR SIZING

DEMAND ON STORAGE, ACFT/ACRE 01 08 25 35 21 .09 1.00
DEMAND ON STORAGE, ACFT, ROUNDED 90 645 1,875 2,648 1,676 668 7,500

Municipal /Industrial Service

The City of Mt Angel reports that it must pump 24 hours to meet the next day's demand during peak
periods. The city provided monthly water use records for the last four years, which are averaged and listed
in Table -6 in the "PRESENT WATER USE" row. Given the limitation above, the water use listed for the
month of August is taken as the capability of the existing system. Mount Angel's representative population
is estimated by Partland State Unliversity Center for Population Research and Census as 2,778 and the long-
term future population is estimated in the Marion County Water Management Plan as 6,026 persons. At an
average annual rate of 200 GPCD, the future need would be 1,350 acre-feet, or 439,898 Mgals. The future
water need of the city is then the estimated future monthly water use less the peak capacity of the existing
system. On an annual basis, the future water need is about 816 acre-feet.

Table -6

MT ANGEL REPRESENTATIVE WATER USE

1980 POPULATION = 2,778

PRESENT WATER USE, Magals 13,384 13,354 13,842 13,124 12,244 13,439 13,406 14,610 14,460 18,729 18,998 14,266 173,856
PER CAFITA USE, GPCD 158 155 161 152 142 156 156 170 168 27 221 166 168
FUTURE WATER USE, Mgals 33,872 33,872 35,192 233,432 230,793 33,872 233,872 36,951 36,512 47,509 47,949 36,072 439,898
FUTURE WATER NEED, Mgals 14,874 14,674 16,194 14,434 11,795 114,874 14,874 17,953 17,514 28,511 28,951 17,074 266,042
FUTURE WATER NEED, Acre-feet 46 45 50 44 36 46 46 L] 54 a7 a9 52 816
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Instream Rights/Minimum Stream Flows

Material in the Natural Resources Appendix describes conditions in the Pudding River Drainage Area. The
following discussion is a summary of that material pertaining to water use by aquatic life.

There are resident species in the Pudding Drainage Area that inhabit the mainstem of Pudding River and
lower sections of its major tributaries. These include largemouth bass, black and white crappie, bluegill,
pumpkinseed, warmouth, green sunfish, yellow perch, brown bullhead, channel catfish, sand rollers, redside
shiner, northern squawfish, sculpin, dace and suckers. Rainbow and cutthroat trout reside in Abigua, North
and South Fork Siiver, Drift, East Fork Drift, Butte, Beaver, Coal, Fall and South Fork Fall Creeks.

Anadromous species do not spawn in the mainstem of Pudding River, but utilize the watersheds of Butte,
Abiqua and Silver Creeks. Winter steelhead and Coho salmon use all three watersheds, as listed in Table
lI1-7. Spring chinook may use Abiqua Creek.

Table IlI-7
SPAWNING AND REARING LOCATION SUMMARY

. .0-19.5
ABIQUA CREEK 9.9-20.5 7-13.5 10.0-206
DAVIS CREEK 0.0-3.0
POWERS CREEK 0.0-2.0 0.0-4.0
UTTLE ABIQUA 0.0-3.0 0.0-4.0
SILVER CREEK 0.9-16.4 0.9 -16.4
DRIFT CREEK 0.0-10.7
EAST FORK 0.0-20
DRIFT CREEK
WEST FORK 0.0-35
DRIFT CREEK

Water use for natural resources is described in terms of the amounts of streamflow committed to aquatic
life purposes through instream water rights. Table ili-8, overleaf, lists pertinent data.

The total annual volume of water committed to this use is 185,125 acre-feet, considering flows at the mouth
of Pudding River (48,497 acft), Butte Creek (43,334 acft), Abiqua Creek {40,801 actt), Silver Creek (34,545
acft) and Drift Creek (17,950 acft).
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Table 1118

INSTREAM WATER RIGHTS
(CFS)

MONTH DAY
115 60 35 10 75 a0 23 3
OCT 4631 60 35 10 75 60 80 10
1-15 8D 5 10 75 75 80 20
NOV  45.30 80 35 10 75 75 0 40
1-15 80 35 10 75 75 60 40
DEC 4g-31 80 35 10 75 75 60 40
115 80 35 10 75 75 60 40
JAN 4534 80 a5 10 75 75 60 40
1-15 a0 35 10 75 75 60 40
FEB 16-28 a0 35 10 75 75 80 40
1-15 80 s 10 75 75 60 40
MAR 1g5.31 80 35 10 75 75 60 40
115 80 s 10 75 75 60 40
APR 45 39 80 a5 10 75 75 60 40
1-15 ) 35 10 75 75 80 40
MAY 4531 80 35 10 75 75 60 40
1-15 ) 35 10 75 80 50 20
JUN 45-30 60 s 10 50 40 3 5
1-15 50 35 10 25 25 23 3
JUL 4631 40 35 10 25 20 23 3
115 20 35 10 12 15 23 2
AUG 4531 a0 35 10 12 15 23 2
1-15 a0 35 10 20 15 23 2
SEP 4g-30 40 35 10 20 15 23 2

Source: OWRD, ADMINISTRATIVE RULES, CHAPTER 690, DiVISION 502, WILLAMETTE BASIN PROGRAM, August 28, 1992

Exchange/Augmentation Concept

It would be desireable that a project to provide for meeting irrigation and other consumptive uses should
also include water for flow augmentation, to the degree that would be financially feasible for the Association
and could be legally accomplished. Water may be legally stored in a basin reservoir to augment
streamflows. in consideration of importation of water from Detroit Reservoir however, supplies may be
purchased for irrigation uses only, not specifically for streamflow augmentation,

Water from Detroit could be used for “exchange" purposes, however. That is, to provide full season supplies
to lands currently irrigated from streamflows. If such were done, those currently irrigating would be provided
water from the proposed project at their existing diversion and then would agree to leave natural flows they
customarity divert instream. If this concept were applied to streams both within and without the suggested
service area, natural flows that would irrigate about 15,857 acres could remain instream in tributaries and
Pudding River to its mouth. This number differs from irrigated lands in the service area, as it includes lands
irrigated on the west side of Pudding River and lands irrigated from Butte and Rock Creeks from Highway
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211 to their confluences with Pudding River. In summary, lands with surface water rights subject to
exchange under this approach are listed in Table H1-9.

Table -9

LAND APPROPRIATE FOR EXCHANGE
{Acres)

PUDDING RIVER, 1,134
SILVER CREEK
ABIQUA CREEK
BUTTE CREEK, HWY 213 1,771
ROCK CREEK & TRIBS, 555
TOTALS 3,460

SOURCE: OWRD Water Rlghts Listing

The combined acreages to be served from an alternate project are listed in Table 11i-10.

Table HI-10

6472 7,605
570 570
2,771 2,77
2584 4,355
555

12,397 15,857

TOTAL ACREAGE FOR ALTERNATE SIZING

(Acres)

PUDDING RIVER 7,605

SILVER CREEK 570 300
ABIQUA CREEK 2,77 300 3,0M
ZOLLNER CREEK 2,600 2,600
BUTTE CREEK 4,355 1,050 5,405
ROCK CREEK TRIBUTARIES 555 555
MUDDY CREEK 1,800 1,900
GARRET CREEK 1,350 1,350
TOTALS 15,857 7,500 23,357

PROJECT WATER REQUIREMENT

The annual irrigation water requirement of 12"
annual water requirement for the project amounts to 23,357 acre

per acre is used throughout the analysis. Thus, the total
feet annually and becomes the amount of

water to be provided annually either from a storage facility of from a system to deliver water purchased from
Detroit Reservoir. A monthly distribution is listed in Table lli-11, overleaf.

DAVID J. NEWTON ASSOCIATES,INC.

TUCSON MYERS & ASSOCIATES

CAMPBELL-CRAVEN ENVIRONMENTAL CONSULTANTS

M. JOHN YOUNGQUIST
DELVIN E. PLAISANCE, P.E.

i-10




Attachment A: 1994 Reconnaissance Level Investigation

Table fl-11

PROJECT IRRIGATION WATER REQUIREMENT

EXCHANGE/ ACRE-FEET/ 180 1,364 3964 5598 3,330 1,411 15857
AUGMENTATION MONTH
AVERAGE 3.2 222 666 910 542 237
CFS
NEW LANDS ACRE-FEET/ 80 645 1875 2648 1,575 668 7,500
MONTH
AVERAGE 1.6 105 316 430 256 111
CFS
TOTAL AVERAGE 4.8 327 982 1340 798 348
CFS

During July, the peak irrigation month, water that could be diverted for existing rights from Pudding River
tributaries as discussed above amounts to about 91 CFS. With a proposed project, an equivalent flow will
remain instream from the mouth of Rock Creek to the mouth of Pudding River, more than doubling the
representative flow at the gage at Mt Angel during the same month. At this stage in project evaluation, it
appears the concept will resuit in benefits to more than aquatic life. Enhancement of water quality
conditions and a greatly improved recreation potential also may be visualized in Pudding River downstream
of the mouth of Silver Creek.
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CHAPTER IV
FACILITIES AND COST ESTIMATES

GROUNDWATER RECHARGE ALTERNATE
Groundwater recharge is deemed currently infeasible for three reasons:

o Use of the aquifers for seasonal storage would require a surface water source with accompanying
diversion structure or storage reservoir. Before injection, water treatment would be needed in order
to meet state-mandated non-degradation standards. The cost of treatment facilities would be
excessively high.

. In order to meet the demands for an injection well recharge system, several wells would be required.
Each injection well must be connected to the diversion or surface storage reservoir, requiring a
network of pipes or canals.

° The capacity of the basalt aquifer to receive and transport injected water to points of use is
presently unknown. Insufficient hydrogeological data exist to answer the many questions that arise
in consideration of this topic.

° Quantifiable benefits are uncertain for the cost of implementing a recharge program.

WATER FROM STORAGE ALTERNATE

Reservoir Site Screening

A number of potential sites in the Pudding River drainage area have been identified in previous studies by
a number of agencies including the Corps of Engineers, Bureau of Reclamation, Soil Conservation Service
and others. An initial group of sites was taken from Appendix M, PLAN FORMULATION, WILLAMETTE
BASIN COMPREHENSIVE STUDY, WATER AND RELATED LAND RESOURCES, 1969 prepared by the
Willamette Basin Task Force, Pacific Northwest River Basins Commission. Thirty-eight sites that are in close
proximity to the service area are taken from the above material and screened as to suitability for meeting
the Association’s needs. The details of the screening process are described in Appendix E, Reservoir Site
Screening, bound at the back of this report.

Criteria used in the screening process are tabulated below:

e Location relative 1o service area ¢  Environmental impact
» Storage yield + Geologica! conditions
« Storage capacity e Construction cost

» Existing land use and ownership

The screening process resulted in three sites being deemed appropiate for further consideration. These
are:

o Lower Grange, at about stream-mile 8 on Siiver Creek
o Camp Creek, at about stream-mile 14 on Ablqua Creek
Del Aire Ranch, at about stream-mile 18 on Butte Creek
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Dam height and volume was estimated and used as the baslis for an abbreviated cost estimate at each site
to provide a basis for comparison. Estimates included those for an appropriate distribution system. The
cost of the Lower Grange site Is high because of the distribution system needed to transport water from
reservolr Into the service area. A ridge along the north side of Siver Creek requires that water be pumped
from about elevation 300 to the ridge top at about elevation 500 for delivery to the Abiqua Creek and areas
to the north. Feasibility of the Abiqua Creek site is limited by topographic conditions and associated
embankment requirements to meet storage needs. Because of a the width of the canyon at the dam site,
the embankment volume is the greatest of the three sites, and construction costs would be high.

The Del Aire Ranch site best meets the screening criteria. Reconnaissance-tevel geological observations
were conducted on the site to identify the types of materials exposed in abutment and foundation area
outcrops. The observations indicate the presence of moderately to well indurated sandstone materials at
outcrop locations. Butte Creek has been incised into hard sandstone material at the dam site, reflecting
generally competent foundation conditions for a dam. Basalt boulders also were noted, suggesting the
possibility of basalt materials in the site area. Reconnaissance observations suggest that a Roller
Compacted Concrete (RCC) structure likely would be feasible at the site.

Selected Site

Consideration of storage to provide a total water requirement of 23,357 acre-feet annually will entail a
storage structure and pipeline system to distribute water to Pudding River tributaries in the service area.
The storage site considered is the Del Aire Ranch site on Butte Creek, about six miles upstream of Scotts
Mills.

An abbreviated aperation study to determine the required reservoir size was prepared, and results in a
reservoir with a total capacity of 36,266 acre-feet being necessary to provide a reliable supply. Within that
total, 21,068 acre-feet is the amount necessary to regulate monthly inflows in a “normal” year and about
14,698 acre-feet Is necessary for "carry-over’ storage to meet demands in years when flows are less than
“normal”. An allowance of 500 acre-feet for dead or Inactive storage and future sedimentation also is
included.

Examination of surface geology indicates that site conditions and configuration are acceptable for an RCC
(roller compacted concrete) structure. Site topography will resuit in a dam height of 260 ft to acheive the
desired reservoir capacity, with a 10 foot freeboard. Cost estimate amounts include an alfowance for a
multiple-level intake to aliow control over the quality and temperature of releases. A distribution pipeline Is
included that will divert water from Butte Creek about 1 1/4 miles east of Highway 213 such that water will
flow by gravity to discharge points an Zoliner and Abiqua Creeks to the south and north to the vicinity of
Marquam, where water will be discharged into Muddy and Garrett Creeks, tributaries of Rock Creek.

Required distribution pipe sizes are tabulated below:

51 11,200
54 4,000
60 4,000
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Estimated construction costs for the project are listed in Table V-1, below:

Table V-1

TRUCTION COSTS

DAM & RESERVOIR

RCC DAM LS

DIST PIPELINE LS 4,939

ROADS, ACCESS & MILES 2 2,000 4,000
RELOGATION

RECREATION FEA- LS 500 600
TURES

RIGHTS OF WAY ACRES 640 5 3,200 3,840
SUBTOTAL 39,999 47,999
ENGINEERING & ADMIN- ' 5,760
ISTRATION @ 12%

PROJECT TOTAL 53,759

As releases are being made to meet downstream needs, it would be logical to pass flows through a
powerhouse at the base of the dam to maximize beneficial use of releases. However, the project then would
be considered a "hydro-project’ under current interpretation by Oregon resource management agencies,
and necessary permits for project construction could not be obtained. It would be possible to construct
the project with no hydro-generation facilities and "retro-fit" this equipment following project completion.
If such were to be considered, generation and refated equipment would cost about $1,406,000 including
engineering and administration.

Annual operation and maintenance costs are astimated to be about $60,000 for the dam. if installation of
generation facilities occurs, operation of the plant Is estimated to result in-an annual income of $519,000.

WATER FROM IMPORTATION ALTERNATE

As discussed earlier water for irrigation and for a supply to exchange existing diversions for streamflow
augmentation may be purchased from Detroit Reservoir. Purchased water would be released on the service
area’s requested irrfigation schedule. From examination of topography in the vicinity of likely diversion points
along the North Santiam River, it is concluded that the most efficient means of transporting water into the
Pudding Basin would be by pumping at a peak rate of about 153 CFS from a location slightly east of
Stayton. From the pumping plant, 38,700 feet of 66" diameter and 8,800 feet of 54" diameter pipeline would
be routed along public roads to the north side of Sublimity and then would follow the Cascade Highway a
distance of about 5 miles to the Pudding River, the pipeline terminus.

There is interest in obtaining water from the pipeline in the vicinity of Sublimity, and water for irrigation of
850 acres is included in diversion quantities. About 5 CFS would be released for irrigation in the Sublimity
area. The terminus would inciude a small hydro plant to generate power from pipeline flows which are under
about 75 feet of head after crossing over a saddle to the south. Annual revenues from generation are
expected to amount to about $99,000. The discharge will occur at about stream mile 59 on the Pudding
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River. Flows would remain in Pudding River until stream mile 49, a short distance downstream from the
mouth of Silver Creek.

At this location, a pumping plant would be constructed to lift 90 CFS into the service area for irrigation and
exchange/augmentation water in Pudding River tributaries. About 47 CFS would be left in Pudding River
for exchange /augmentation purposes. From the pumping plant a pipeline would extend along public roads
around the north of Silverton along Hobart Road to Meridian Road. At the junction of Meridian and Abiqua
Creek Roads, a branch line would extend along Abiqua Creek Road to Hiway 213 and to its crossing of
Abiqua Creek, for discharge for irrigation and exchange/augmentation in Abiqua Creek.

The mainline would extend along Meridian Road to the Mt Angel-Scotts Mills Road, and thence east to Hiway
213. A turnout would be provided to discharge water into Zoliner Creek to serve irrigation needs. The
pipeline would follow Hiway 213 to Butte Creek, where water would be released to Butte Creek for irrigation
and exchange/augmentation. From Butte Creek the pipeline would extend to Marquam. At that point, one
branch would extend west to discharge into Muddy Creek, while another branch would extend to the east
to supply water to Garret or Marquam Creek. Both these streams are tributaries of Rock Creek. Flows
would be released for irrigation and exchange/augmentation purposes.

Pipe sizes are summarized below:

18 1,700
21 2,000
7 6,500
30 7,100
45 5,700
51 9,200
57 33,800

Construction costs are estimated for these facilities and are listed in Table V-2, below:
Table V-2

IMPORTATION SYSTEM CONSTRUCTIO

PUMPING PLANT 5374 6,449 4,272 5,066

FIPELINE 11,100 13,320 10,897 13,076

HYDRO PLANT 400 480

SUBTOTAL 20,309 18,203

ENGINEERING & 2,437 2,184

ADMINISTRATION

@ 12%

PROJECT TOTAL . 22,746 20,387
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Estimated annua! costs for this alternate inciude purchase of water from Detroit Reservoir, amounting to
about $48,410 and the cost of energy for pumping, amounting to nearly $540,000 per year. Revenue from
the generation plant at the Pudding River terminus is estimated to amount to $98,980.
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CHAPTER V

FINANCING AND WATER COSTS

Although a large contribution wouid be required during the construction period, the Bureau of Reclamation'’s
SMALL RECLAMATION PROJECT ACT program (PL 84-984) offers an attractive financing "package" for a
project such as this. The PL 984 program has been in existence since 1956 and has provided loans and
grants for construction of hundreds of small water projects throughout the west. The program is
administered through the Bureau of Reclamation and currently is under review by the Clinton administration.
Prior to this review, the program required contribution of 25% of project costs during the construction
period, and loans and grants for the remainder of project costs. Loan repayment could extend over a 40
year period, and the portion attributable to "commercial irrigation could be repaid without interest, aithough
subsidy considerations could result in a shorter term for the interest free portion of the loan.

Estimated project costs are slightly above the current ceiling (set at $50,000,000) for fiscal year 1992-93.
However, the ceiling is adjusted annually and future estimates of costs may be relatively lower as the
previous estimates include a generous contingency allowance that may be reduced as more detailed studies
are accomplished, as well as the probability that direct cost savings may be identified as well. Itis possible
then that future changes will bring the storage alternate to within program cost limitations.

STORAGE ALTERNATE

With a project of this type, a separable-cost remaining benefits allocation should be prepared. Some of the
information necessary to prepare such an allocation will only be available after more detailed studies are
prepared, however. As a close approximation, an allocation based on the measure of use of project facilities
for irrigation and for natural resources is included.

As listed previously, the annual demand for irrigation is 7,500 acre-feet. The annual use for exchange/
augmentation, Is 15,857 acre-feet, for a total annual use of 23,357 acre-feet. The proportion of use is then
32.11% for irrigation and 67.89% for natural resources purposes. Costs for facilities that are used jointly are
allocated using these percentages, while some facilities, such as those for recreation are assigned in their
entirety to Natural Resources. The allocation is listed in Table V-1.

Table V-1

DAM & RESERVOIR COST ALLOCATION

DAM & APPURTENANCES 10,542 22,290 s
DISTRIBUTION PIPELINE 1,903 4,024 5,927
ROADS 1,541 3,259 4,800
RECREATION FACILITIES 600 600
RIGHTS OF WAY 1,233 2,607 3,840
SUBTOTALS 15,220 32,779 47,989
PROPORTION 0.317 0.683 1.000
ENGINEERING & ADMINIS- 1,826 3,933 5,760
TRATION

TOTALS 17,046 36,712 53,759
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Figures in the TOTALS row show that about $17 million is allocated to irrigation and about $36.7 million is
affocated to exchange/augmentation purposes. This latter amount is the basis for estimates of grant
amounts, to be discussed subsequently.

Additional studies will be necessary to develop information and final design must be completed prior to
construction. To Mlustrate these needs, an overall schedule between the time of writing and project
completion, a construction schedule is listed in Table V-2.

Table v-2

DAM & RESERVOIR CONSTRUCTION SCHEDULE

RCC DAM 13,133 19,689 32,832
DISTRIB PIPELINE 5,927 5927
ROADS, ACCESS & 1,600 3,200 4,800
RELOCATION

REC FACILITIES 600 600
RIGHTS OF WAY 3,840 3,840
ENGNRING & ADMIN 150 250 250 3,066 2,044 5,760
TOTALS 150 250 5,680 19,399 28,270 53,759

Expenditures listed for Engineering in Years 1, 2 and 3 are for more detailed definition of the project service
area, detalled project formulation and preliminary design, environmental analyses and coordination with
permitting agencies, and preparation of funding application report(s). These activities may be compressed
into a shorter period or extended, depending on the availability of funds. Rights of way acquisition and road
construction are shown starting in year 3 to ensure that dam site access will be possible when dam
construction is started in year 4.

The schedule assumes that construction funds will become available during year 3 or very early in year 4.
Once available, final design and construction of all facllities may be completed. If bond sales are to provide
project funding, the sale should be completed by the beginning of year 3, to fund rights of way acquisition
and road construction, as necessary.

With a total project cost of $53.759 million, the required 25% contribution would be about $13.440 million.
The cost of rights of way acquisition normally is credited toward the 25%. Additionally, funds expended prior
to application approval are, in most cases, credited toward the contribution requirement. Another
opportunity would be from participation in the project by either, or both, Clackamas and /or Marion counties.
Road relocation and access road design could be provided by existing county staffs, and the counties may
be able to provide construction as well. it would also be appropriate for recreation facilities to be developed
(and operated) by the county. These expenditures then may be credited toward the contribution
requirement. For this analysis it is assumed that maximum county participation will occur. A contribution
scheduie is shown in Table V-3.
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Table V-3

CONTRIBUTED 1,600 3,200 4,800
ROADS

GONTRIBUTED REC- 600 600
REATION FACILITIES

OTHER CONTRIBU- 150 250 250  B87 2,662 4,200
TIONS

CONTRIBUTED 3,840 3,840
RIGHTS OF WAY

TOTAL CONTRIBU- 150 250 5600 4087 3262 13,440
TIONS

In the past, grants for enhancement of anadromous fish habitat and for development of recreation features
have been available in the amount of 50% of allocated costs. Legislation has been passed by Congress for
other water resource programs that equate the amount of grants to the costs, particularly in instances where
threatened and /or endangered species are involved. It is assumed that the administration's current review
of the PL 84-984 program will result in making grant percentages common to other federal programs.
Optional financial analyses are included, one assuming 100% grants and one assuming 50% grants, to
fHlustrate either eventuality, however,

The amount to be financed is the construction cost less contributions and grants. Estimated amounts to
be financed are derived in Tabile V-4.

Table V-4

AMOUNTS TO BE FINANCED

TOTAL CON-

STRUCTION EX-

PENDITURES

TOTAL CONTRI- 150 250 5,690 4,087 3,262 13,440
BUTIONS

GRANT @ 100% 14,940 21,772 36,712
AMOUNT TO BE a7t 3,235 3,607
FINANCED

GRANT @ 50% 7,470 10,886 18,356
AMOUNT TO BE 7,841 14,122 21,863
FINANCED

Under the PL 984 program, once financing is approved, final design and construction may begin. As costs
for construction are incurred, federal funds are advanced and interest on the advanced funds is
accumulated. Upon completion of the project this accrued interest then becomes part of the loan to be

repaid.
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With Federal funds being advanced from year 3 of the construction schedule, the accumulated compound
interest at 5% at the completion of the project would total $2,926,000. Using proportions derived from
amounts contributed, the amount of interest during construction (IDC) attributable to Natural Resources
amounts to $1,998,000, that attributable to contributions is $731,000 resuiting in the value of the IDC to be
incorporated with the loan of $196,000.

With the grant portion at 100%, the total amount to be repaid would then be $3,607,000 pius the IDC of
$196,000, for a total $3,803,000. Over a forty year term, and at 5% interest, the water cost would amount
to $29.55 per acre for the PL84-984 loan.

To meet the contribution requirement, it is assumed that bonds wouid be sold for the amount remaining after
the costs of roads and the recreation facilities are contributed. This wouid amount to $7,406,000. The cost
of the hydro plant aiso should be included, which would increase the proceeds needed from a bond sale
to $9,046,000. It is assumed the sale would occur in the year prior to project completion, and the bond
amount would include funds necessary to meet the first year's bond debt service, and the cost of the bond
sale. The resulting bond issue would be $9,758,000. At 6% and over a 40 year term, bond repayment net
cost, after subtracting hydro revenue, would amount to $17.33 per acre. The total per acre cost of the
project over the 7,500 acres of new lands would be $54.88, including $8.00 per acre for OM&R.

With a 50% grant, amounts to be financed would change radically. The contribution requirement would
remain constant, but the amount of construction expenditures to be repaid would increase to a total of
$21,936,000. The amount of IDC to be paid with the loan also would increase to $1,195,000. Based on
proportions of use, the total loan, including IDC, for irrigation purposes would be $11,152,000, to be repaid
at 5% over 30 years. The total loan, including IDC, for natural resources would be $12,007,000. Repayment
costs would amount to $90.51 per acre for imigation purposes and $52.29 per acre for natural resources.
The per acre cost for contribution and hydro bond repayment would remain the same at $17.33 per acre.
The total per acre cost for irrigation would amount to $107.84.

A recap of the above water cost information is summarized in Table V-5, below.
Table V-5

DAM & RESERVOIR WATER COST SUMMARY

LOAN DEBT SERVICE 136.99
CONTRIBUTION BOND 649 86.47 649 8647
REPAYMENT

ESTIMATED OMA&R 60 8.00 60 5.81
TOTAL 931 124.02 2,157 22917
HYDRO REVENUE 519 69.14 519 69.14
NET WATER COST 412 54.88 1,638 16013
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IMPORTATION ALTERNATE

The total construction cost for the combined import and distribution system is about $43,133,000, under the

PL 984 celling in effect for fiscal year 1992-93.

it is standard practice to allocate costs for projects not involving storage on the basis of use. For the
portion of the pipeline south of the Pudding River terminus the pipeline will contain irrigation water for lands
in the Pudding Basin service area, 7,500 acres, and for an estimated 850 acres in the vicinity of Sublimity
for a total of 8,350 acres. Water for exchange/augmentation purposes will amount to 15,857 acres. The

proportions for this section of the system are 65.5% for exchange/augmentation and 34.5% for irrigation.

In the distribution system in the service area water will be provided for 7,500 acres of irrigation and for
15,857 of exchange/augmentation. Proportions to be used for this portion of the system then are 32.1%

for irrigation and 67.9% for exchange/augmentation. Allocated costs are listed in Table V-6.

Table V-6

PIPELINE COST ALLOCATION

PROPORTIONS 34.5% 65.5%
RIGHTS OF WAY 21 39
PUMPING PLANT 2,224 4,224
PIPE LINE 4,595 8,725
HYDRO PLANT 480

SUBTOTAL 7,320 12,989
ENGINEERING & ara 1,559
ADMINISTRATION

TOTALS 8,198 14,548

60
6,449
13,320
480
20,309
2,437

22,746

32.1%
19
1,627
4,199

5,845
701

6,546

67.9%
41
3,440
8,878

12,358
1,483

13,841

&0
5,066
13,076

18,203
2,184

20,387

As shown previously for the storage alternative, a construction/expenditure schedule is shown in Table V-7,

Table V-7
PIPELINE CONSTRUCTION SCHEDULE

»

SANTIAM DIVERSION RIGHTS OF WAY
PUMPING PLANT & PIPELINE
ENGINEERING & ADMINISTRATION
SUBTOTAL
CONTRIBUTION @ 25%
GRANT ELIGIBLE @ 100%
AMOUNT TO BE FINANCED
DISTRIBUTION SYSTEM RIGHTS OF WAY
PUMPING PLANT & PIPELINE
ENGINEERING & ADMINISTRATION
SUBTOTAL
CONTRIBUTION @ 25%
GRANT ELIGIBLE @ 100%
AMOUNT TO BE FINANCED

DAVID J. NEWTON ASSOCIATES,INC.
. CAMPBELL-CRAVEN ENVIRONMENTAL CONSULTANTS
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150
150
150

TUCSON MYERS & ASSQCIATES

75
75
75

250

12,149
1,219
13,428
3417
8,588
1,423

10,886
1,092
12,038
3,069
8,172
796

8,100
1,094
9,193
2,145
5,960
1,088

7,257
692
7,949
1,627
5,668
654
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20,249
2,437
22,746
5,686
14,548
2,512
60
18,143
2,184
20,387
5,097
13,841
1,450
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With Federal funds being advanced over a two year period, the total IDC would amount to $1,254,000 for
the Santiam Diversion and $1,117,000 for the Distribution System. Using proportions based on amounts
expended over the construction period, IDC amounts are distributed as shown below:

IDC ASSOCIATED WITH NAT- a02 758
URAL RESOURCES

IDC ASSOCIATED WITH THE 313 279
LOCAL CONTRIBUTION

AMOUNT TO BE FINANCED 138 79
TOTAL IDC 1,254 1,117

As stated earlier, under the 984 program Federal funds are advanced during the construction period. At the
conclusion of construction an allocation of final costs is prepared that identifies the interest that has accrued
during construction and the amounts of the loan and grant. No provision exists for further grant funding.
A major portion of this alternate’s operating costs will be for pumping energy, a portion of which conceivably
could be grant eligible.

To estimate the grant potential, the energy cost Is capitalized. Annual pumping costs are estimated to be
$314,600 at the Santiam Diversion and $225,200 at Pudding River for the distribution system. Capitalized
values over the repayment period and at the repayment rate, amount to $6,244,000 for the Santiam Diversion
and $4,470,000 for the Distribution System. The capitalized values are allocated between irrigation and
natural resources, and at the Santiam Diversion, with a 100 % grant, $4,090,000 would be grant eligible, and
for the Distribution System, $3,035,000 would be grant eligible. It is assumed these funds would be placed
in an interest earning account and the income used to offset actual annual energy costs during project
operation.,

An additional operating cost of this alternative will be for purchasing the water supply from Detroit Reservoir
storage. This analysis uses $2.00 per acre-foot as the purchase price. The unit price would be added to
the cost of water for service to lands in the Sublimity area. The amount of water to be purchased for use
in the service area would amount to 7,500 acre-feet for direct irrigation use and 15,857 acre-feet for
exchange purposes. The annual cost would be $48,414. It is assumed that none of this cost is grant
eligible, as all water will be used for irrigation, ostensibly. The cost per acre would be $6.46.

Annual hydro revenue from the plant to be instalied at the terminus of the Santiam Diversion pipefine in
Pudding River is estimated to amount to $98,975.

Assuming a 100% grant for natural resource function costs, the total amounts to be repaid would then be
as listed in Table V-8.
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Table V-8

PIPELINE WATER COST SUMMARY

CONSTRUCTION COST TO BE FINANCED, $1,000's 2,512 1,450
IDC TO BE FINANCED, $1,000's 138 79
TOTAL LOAN, $1,000's 2,650 1,526
REPAYMENT COST, $/ACRE, 5%, 40 YR TERM 18.50 11.88
NET PUMPING CQST, $/ACRE 2298 17.89
WATER PURCHASE, $/ACRE 2.00 6.46
HYDRQ REVENUE, $/ACRE 13.18
TOTAL LOAN REPAYMENT & OPERATING COST, $/ACRE 43.48 23.04

Water costs for these items would total $64.52 per acre within the Pudding River Service Area and $43.48
per acre in the Sublimity area.

To meet the contribution requirement, it is assumed that bonds would be sold for the amount needed. The
total necessary is 25% of construction costs, or $5,562,000 for the Santiam Diversion portion of the project
and $4,696,000 for the Distribution System portion, for a total of $10,258,000. It is assumed the sale would
occur at the beginning of year 3 in the construction schedule, and the bond amount would therefore include
two years of debt service payments and the cost of the bond sale. The total amount of the issue would then
amount to $11,726,000. At a repayment rate of 6% and over a 40 year term, debt service for the bonds
would amount to $93.33 /acre over the 8,350 acres included in the Pudding River Service Area and lands
served in the Sublimity area.

Were the contribution bond debt service cost to be spread over lands receiving exchange supplies as well
as all other lands, amounting to 24,207 acres, the cost would amount to $32.18/acre.

WATER COST SCHEDULE

Material in Chapter Il shows that, under consistent administration of surface water rights in the project area,
there would normally be irrigation shortages that vary in severity with priority date. The more junior the
right, then the more interest, and value derived, from purchasing water from a project. This situation
suggests a graduated water cost schedule would be appropriate.

Table V-9 lists acreages and representative shortage categories.

DAVID J. NEWTON ASSOCIATES,INC. TUCSON MYERS & ASSOCIATES M. JOHN YOUNGQUIST
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Table V-9

ACREAGE OF SHORTAGE CATEGORIES

PUDDING PRE 1955 2,600
PRE 1964 1,728
POST 1964 3,277
BUTTE CREEK PRE 1945 722
POST 1945 3,633
SILVER CREEK PRE 1983 480
POST 1983 _ 90
ABIQUA PRE 1983 2,647
POST 1983 124
ROCK CREEK PRE 1945 297
POST 1945 258
NEW OR CONVERTED LANDS 7,500
TOTALS 6746 5709 3,401 7,500

An example rate schedule for these lands might be as follows:

Lands with rare shortages $2.00 per acre per year
Lands with one month shortages $7.50 per acre per year
Lands with two/three month shortages $20.00 per acre per year
Lands with not surface water rights $40.00 per acre per year

With these rates, and acreages estimated in Table V-9, annual revenues would be as listed in Table V-10.

Table V-10

REVENUES WITH ASSUMED RATE SCHEDULE

LANDS W/ RARE SHORTAGES 6,746 2.00 13.5
LANDS W/ ONE MONTH SHORTAGES 5,709 7.50 42.8
LANDS W/ TWO-THREE MONTH SHORTAGES 3,401 20,00 68.0
LANDS W/ NO SURFACE WATER RIGHTS 7,500 40.00 300.0
TOTAL 23,357 424.3

With repayment conditions reflecting 100% grant for natural resources enhancement purposes and County
participation for roads and recreation facilities, annual costs, including an allowance for operation and
maintenance costs total about $930,000 annually. After installation of a hydro plant, annual revenues from
generation are expected to total about $519,000. If this revenue were applied to annual costs, the amount
to be made up from water service charges would be about $412,000 annually. Revenues at the rate
schedule shown above would satisfy this requirement.
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CHAPTER V!
PROGRAM AND ORGANIZATION

This Chapter contains material describing activities necessary to implement the Association’s project. There
is a need to coordinate Association activities with both Clackamas and Marion Counties, a need to maintain
use of groundwater for some users in the interim untii the project is completed and a work program to
further define the project is inciuded to illustrate specific follow-on activities.

COORDINATION WITH CLACKAMAS AND MARION COUNTIES

Since the project will include lands in both counties, successful implementation will require close
coordination of activities of the Association with each county. Coordination will be required in five areas as
the project develops.

DAM AND RESERVOIR SITE PROTECTION

The reservoir site will need to be protected in each County Gomprehensive Land Use Plan. This
may be accomplished by requesting the Planning Commission in each county to designate a "water
impoundment” overlay on the prospective site. The overlay would include sufficient area to
accommodate the dam, reservoir, recreation areas and all wildlife mitigation/enhancement areas.

During final design and prior to construction, the Association will be required to request a zone
change from the current zoning of the lands to be purchased to the “water impoundment" zone.
This will be an administrative action and will require considerable information on the project before
such a zone change request may be processed. This step is not uniike processing an Environmen-
tal Impact Statement.

DISTRICT FORMATION

Prior to construction of facilities, the Association will need to form a Water Control District to
administer construction and operation of the project. Approval of both Clackamas and Marion
County Commissioners will be required to form the district.

ROAD CONSTRUCTION

Modification of the existing road system in the vicinity of the dam and reservoir will be necessary
to accommodate construction and to serve the selected recreation areas. It will be necessary to
obtain road construction approvals from both counties. Given sufficient notice, the counties may
be able to accomplish the required road construction within existing budgets. This would
significantly lower the amount of “up front" funds the Association/District would need to acquire.

RECREATION AREA DEVELOPMENT

There will be significant recreation potential for both counties. The Association will need to
coordinate potential recreation developments with each county to identify those potential sites which
will suit their respective county recreation goals. It may be advantageous to have a recreation
facility managed jointly by each county’s recreation department.

DAVID J. NEWTON ASSOCIATES,INC, TUCSON MYERS & ASSOCIATES M. JOHN YOUNGQUIST
CAMPBELL-CRAVEN ENVIRONMENTAL CONSULTANTS DELVIN E. PLAISANCE, P.E. VI-1




Attachment A: 1994 Reconnaissance Level Investigation

° SERVICE AREA

It may be necessary to obtain several permits to deliver water to all the service area. For example,
when the Application to Appropriate Water from the project is submitted to the Oregon Water
Resources Department, it will be necessary to obtain approval of the service area from each
county's planning department.

INTERIM GROUNDWATER USE

Development and implementation of a long-term water supply project will require time, perhaps 5 to 10
years. During this period there remains a need for water and interim measures may be required in order
to continue to use existing sources. interim measures, in this context, may apply primarily to groundwater
users in the groundwater limited areas.

Groundwater evaluations in connection with this report indicate that while water leve! declines are evident
in some wells, there remains a groundwater resource that, in our opinion, can continue to be used. In order
to acquire a permit, OWRD will probably require groundwater monitoring and management program as a
permit condition.

OWRD may need a basis to grant permits for groundwater uses in the groundwater limited areas. In this
regard, it may be necessary for applicants to have technical support while meeting with OWRD staff to
present them with the results of groundwater evaluations.

Groundwater monitoring for this project would consist primarily of periodic water level measurements and
provision of the data to OWRD on an annual basis. The data would provide information on water level
trends which would be useful for refining estimates of aquifer capability for water supply.

Monitoring work has been accomplished recently for selected wells. This work represents a cost to the

Association, or to individual members, that should be accounted for in budget planning. Budget allowance
should also be made in the event a proposal to OWRD Is necessary to allow continued groundwater uses.

RECOMMENDED 1994-1995 WORK PROGRAM

To prepare for final design and to better define project feasibility, additional information is necessary. This .

section discusses activities that are recommended to be accomplished as soon as funding can be obtained.
More detailed description of work program items is listed in Appendix F, Grant Application for 1994-1995
Work Program.

General work areas include work at the dam and reservoir, in the service area and efforts to coordinate
participants and agencies. Work at the dam will include preliminary geologic and topographic mapping of
the damsite and review of seismic considerations necessary to select the appropriate types of dam. A more
detailed estimate of construction cost will be prepared, if the Bureau of Reclamation is able to provide the
service.

Hydrologic analyses will be performed to better define streamflows at the reservoir and to prepare reservoir
operation studies using fiows over the period of record.

DAVID J. NEWTON ASSOCIATES,INC. TUGSON MYERS & ASSOCIATES M. JOHN YOUNGQUEST
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Work in the service area will include detailed analysis of water rights in cooperation with water right holders
to ensure that water use described herein is correct. In addition, SCS will be requested to provide creek
channel evaluations to identify problems that could be created by use of the smaller creeks to distribute
project releases.

Total cost of the proposed program is estimated to total $110,550. Of this amount, $7,350 Is to come from
the Association, $20,000 is estimated to be the value of work requested from USBR, $17,500 is estimated
to be the value of work requested from SCS and $65,700 is planned to come from Economic Development
grant funds.

DAVID J, NEWTON ASSOCIATES,INC, TUCSON MYERS & ASSCCIATES M. JOHN YOUNGQUIST
CAMPBELL-CRAVEN ENVIRONMENTAL CONSULTANTS DELVIN E. PLAISANCE, P.E. Vi3




Attachment A: 1994 Reconnaissance Level Investigation

e ODEZ2MOVOP

SURFACE WATER RIGHTS




Attachment A: 1994 Reconnaissance Level Investigation

Al

ABIQUA CREEK
SURFACE WATER RIGHTS LISTING
PRIORITY USE DIVERSION ACRES RATE ACFT | PERMIT CERTIF | WEST OF 213 CUMULATIVE
MO DAY YEAR SEC TWNS RNG ACRES CFS ACFT CFS
5 24 1916 MU 34 65 1E 10.000 3226
7 1 1924 I\ 22 65 W 30.00 0.380 75.00 6384 coea 3000 0.38 30.00 0.38
2 19 1937 IR] 29 65 1E 3390 0430 8476 12647 46237 30.00 0.38
2 19 1837 IRl 28 65 1E 1.00 0.010 250] 12647 57204 30.00 0.38
a 22 1938 R} 21 65 W 550 0.070 13.75| 13235 14441 550 0.07 35.50 0.45
1 4 1939 IRf 21 65 W 2500 0310 62501 13395 14454 2500 0.31 60.50 0.76
4 25 1939 IRE 23 6S  1Wi 184.00 2300 460.00f 13619  48479) 184.00 23 244.50 3.06
8 31 1939 IR 23 65 1w 1860 (0.240 46,50 14020 14666 18.60 0.24 263.10 330
11 28 1939 IR 22 65 1w 2280 0285 57.00] 14084 20574 22.80 0.285 285.80 3.59
1 29 1940 Rl 23 65 1W 27.80 0350 €9.50| 14180 15419 2780 035 a13.70 3.94
1 30 1840 IR| 24 65 1W 15.00 0.180 3750 | 14182 15096 15.00 0.19 328.70 413
6 11 1540 iR 23 65 1w 56,60 0.710 141.50| 14421 15429 5660 071 385.30 4.84
& 24 1940 Rl 29 65 1E 28.87 0.363 72181 14449 36490 385.30 4.84
6 24 1940 IR{ 29 65 1E 213 0.030 5337 14449 42170 385.30 4.84
12 21 1940 IRj 23 65 1W 53.80 0.680 13450 14718 14512 5380 068 439.10 5.52
4 1941 IR} 22 65 1w 420 0.080 1050 14829 15594 420 0.08 443.30 5.58
7 1942 Rl 21 65 W 1670 0.210 41751 15329 32383 16.70  0.21 460.00 579
7 16 1942 Rl 24 65 1W 30.00 0.380 75,001 15334 16873 30.00 0.38 490.00 6.17
2 25 1943 IR 24 65 1W 15000 1.640 375007 15435 S57719] 150.00 1.64 640.00 7.81
5 10 1943 R| 24 65 1W 11.30 0.14% 2825 15485 16694 11.30 0.141 651.30 7.95
7 20 1944 IR 23 65 1W 4780 0600 11950 15866 16890 47.80 0.6 699.10 8.55
g 5 1944 IR| 24 65 1w 24.50 0.310 61.26| 15913 16724 2450 03 723.60 8.86
g 8 1944 IR 19 65 1E 2000 0.250 50.00| 15894 15776 723.60 8.86
10 23 1944 Rl . 19 65 1E 2000 0250 50.00] 16033 15784 723.60 8.86
1 19 1945 iRl 24 65 1w 3.00 0.038 7.501 16316 17086 3.00 0.038 726.60 8.89
6 1945 IRl 24 65 1W 48.20 0.800 120.50| 16354 16767 48.20 0.6 774.80 9.49
1 1946 IRl 24 65 1W 17.00 0.212 42,501 16786 16934 17.00 0.212 791.80 9.71
6 5 1946 IRl 24 65 1W 7.00 0.088 17.50| 17094 16816 7.00 0.088 798.80 979
6 27 1946 IR 2 65 1W 25.20 0.253 63.00] 17119 16820 25.20 0.253 824.00 10.05
7 25 1946 IR] 24 65 1W 13.80 0.170 34.75) 17337 22456 13.90 0.7 837.90 10.22
2 17 1947 IR 24 65 1W 17.80 0.220 4450 17554 16834 17.80 022 855.70 10.44
3 27 1947 IRl 24 65 1W 1200 0.150 3000 17640 20172 1200 0.15 867.70 10.59
8 29 1947 iR 19 65 W 3100 0.380 77,50} 18005 20072 31.00 0.39 898.70 10.98
5 19 1947 iR 21 65 W 1400 0175 3500} 18816 20502 14.00 0.175 912,70 11.15
12 12 1948 IRl 22 65 W 40,00 0500 100.00} 19133 22478 40.00 05 952.70 11.65
4 21 1950 R 21 65 W 18.80 0.140 47.00] 19652 20544 1880 0.14 971.50 11.79
7 7 1950 IR| 24 65 W 70.20 0.187 175.50{ 19695 26290 70.20 0187 1,041.70 11.98
7 20 1950 R 21 65 W 18.80 0085 47.00{ 19652 20544 18.80 0.095} 1,060.50 12.07
g 2 1950 IRl 29 65 1E 2400 0.150 60001 20495 28117 1,060.50 12.07
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A2

PRIORITY USE DIVERSION ACRES RATE ACFT | PERMIT CERTIF | WEST OF 213 CUMULATIVE

MO DAY YEAR SEC TWNS RNG ACRES CF3 ACFT CFS
8 4 1950 IRf 24 65 W 70.20 0.188 17550 19695 26290 70.20 0.188| 1,130.70 12.26
& 29 1850 IR] 30 65 1E 3500 0.440 B7.50| 19957 44991 1,130.70 12.26
8 29 1950 IRl 30 65 1E 6.80 0.080 17.00| 19957 55535 1,130.70 12.26
10 1951 IR 2 75 1E 1260 0.160 31.50] 20513 23151 1,130.70 12.26
10 16 1951 IR 34 65 1E 320 0.040 B.00} 20816 24225 1,130.70 12.26
11 1952 iRl 28 65 1W 26,00 0320 €500} 21039 29046 26,00 032} 1,156.70 12,58
18 1952 IRl 22 65 W 520 0.070 13.00[ 21193 22568 520 0.07} 1,161.90 12.65
5 6 1952 IRj 23 6S W 19.20 0.240 48.001 21354 24231 19.20 0247 1,181.10 12.89
12 11 1952 IRE 30 65 1E 6950 0870 173.75{ 21980 26434 1,181,10 12.89
4 8 19853 IRf 24 65 1W 2480 0310 €200 22241 22396 24.80 0.31 1,205.90 13.20
4 16 1953 IR 2 78 1E 1090 0.140 27.25) 22265 27045 1,205.90 13.20
3 12 1854 IR 24 65 1W 51.50 0.640 128.75| 22857 24145 51.50 064 1,257.40 13.84
8 13 1954 IR] 26 65 W 9940 1,040 24850 23217 28247 89.40 1.04| 1,356.80 14.88
4 1 1955 R 21 65 1w 6.10 0.080 15.25] 23526 22556 610 0.08| 136290 14.56
3 26 1956 IR 21 65 1W 51.80 0330 129.76]| 24119 29413 5190 033} 141480 15.29
10 2 1956 R 21 65 1W 23.70 0.300 59.25| 24486 28037 23.70 0.3{ 1,438.50 15.59
12 14 1958 IRl 25 65 W 2060 0.260 6150} 24627 27710 2060 026] 1,459.10 15.85
25 1857 IR 19 65 1E 56.20 0700 14050{ 24772 27879 1,459.10 15.85
2 20 1958 iR 15 7S 1E 1100 0.130 27501 25367 29757 1,459.10 15.85
8 1959 IRl 23 65 1w 1810 0.230 4525| 25912 28255 18.10 023} 1,477.20 16.08
3 30 1958 IRl 24 65 1W 48.40 0.600 121.00| 26093 30412 48.40 06| 152560 16.68
12 14 1959 IRT 24 65 1W 5400 0.500 13500 26476 29425 54.00 05| 1,579.60 17.18
2 9 1960 IR 22 65 W 1030 0.130 2575 | 26580 30630 1030 013} 1,589.90 17.31
4 12 1860 Rf 24 65 1W 5450 0.500 13625 26694 29428 54.50 051 1,644.40 17.81
2 18 1961 IR 28 65 iE 19.20 0.105 48.001 27207 33093 1,644.40 17.81
5 26 1961 IR 19 65 1E 560 0.070 14.00| 27418 55718 1,644.40 17.81
7 17 1981 R 24 65 1W 8.00 0.100 2000 27494 30736 8.00 0.1 1,662.40 i7.91
6 20 1862 IR 12 75 1E 28,60 0.360 71.50] 28132 31806 1,652.40 17.91
7 13 1882 IR 22 65 1w 7290 0810 18225| 28157 34694 7290 0.91 1,725.30 18.82
8 10 1982 IRf 34 65 1E 42,00 0290  105.00| 28299 35984 1,725.30 18.82
2 4 1963 IR 26 65 1W 1500 0.180 37.50| 28611 33861 1500 0.19| 1,740.30 19.01
2 14 1963 IR 24 65 W 2740 0.260 6850 28621 36097 2740 026} 1,767.70 19.27
5 27 1963 IR{ 28 65 1E 500 0.070 1250 28850 1,767.70 19.27
5 27 1963 R 28 65 1E 68.80 0.860 17200| 28850 50344 1,767.70 19.27
6 6 1963 Rl 21 65 1W 600 0.080 15.00| 28861 37459 600 0087 177370 19.35
6 18 1964 IR 34 65 1E 18.80 0.240 47.00 29744 38580 1,773.70 19.35
11 9 1966 iR 6 78 1E 36.60 9150} 30731 48548 1,773.70 19.35
1 13 1966 IRl 23 65 1W 28.00 0.350 70.00{ 31185 37971 2800 035 180170 19.70
1 25 1966 IR 24 65 1w 34.40 0.430 86,001 31300 36116 3440 043 1,836.10 20.13
7 21 1966 IRp 24 65 1W 11200 1400 280001 31793 40135 112.00 1.4 1,948.10 21.53
8 9 1867 IRf 28 65 1E 3.00 0.040 7.50§ 32822 40313 1,848.10 21.53
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A3

PRIORITY USE DIVERSION ACRES RATE ACFT | PERMIT CERTIF | WEST OF 213 CUMULATIVE
MO DAY YEAR SEC TWNS RNG ACRES CFS ACFT CFS
1 i1 1968 iRl 23 65 1W 9800 1.230 24500 33157 40032 98.00 1.23] 2,046.10 22,76
5 15 1969 IRt 24 65 W 7.40 0.080 1850 34385 40147 740 009} 205350 22.85
2 18 1970 IRl 28 63 1E 0.20 0.010 050§ 34914 45557 2,053.50 2285
5 26 1971 IR 30 65 1E 28.80 0.360 72.00| 27418 48683 2,053.50 22.85
7 21 19N IRy 28 65 1E 240 0.030 600} 36376 46787 2,053.50 2285
2 12 1973 IRl 21 65 1W 51.60 0.650 12900 37618 46909 5160 065} 210510 23,50
8 13 1974 IR 23 65 W 4860 0610 12150 37531 46715 4860 061] 2,153.70 24.11
5 13 1975 Rl 24 65 1W 17.60 0220 4400 38605 47001 17.60 0.22] 2,171.30 24,33
&€ 18 1875 IR 30 65 1E 1370 0.170 3425 38639 55536 2,171.30 24.33
8 19 1675 IR 2 7S 1E 1.00 0013 250§ 40322 47426 2,171.30 24.33
2 19 1976 iR 24 6S 1W 161.20 2020 403.00| 40232 50849 | 16120 202 233250 26.35
8 11 1976 IRl 22 65 1W 2050 0.260 51.25| 41005 49205 2050 0.26] 2,353.00 26.61
4 11 1977 iR 24 65 W 55.00 0.690 137.50| 41696 60993 5500 0.69] 240800 27.30
9 16 1977 IR] 24 65 1W 55.00 0.690 137.50| 41874 5500 0.69] 2463.00 27.99
6 28 1978 IR 24 65 1W 6260 0780 166,50 | 43312 53246 6260 078} 2,525.60 28.77
8 12 1980 IRj 34 68 1E 030 0.005 075} 45186 61943 2,525.60 20.77
3 23 1981 IRl 22 65 1W 37.30 0.470 93.25| 46219 67686 37.30 047| 256290 29.24
3 3 1982 IR 24 65 1w 6160 0.760 15400 46747 62172 61.60 0.76] 262450 30.00
4 12 1982 IRJ 22 65 1W 2220 0.280 55,50 46542 61873 2220 028} 264670 30.28
10 30 1985 IR 23 65 W i8.70 0.230 4675 49561 55119 1870 0.23| 266540 30.51
5 22 1987 IRf 29 65 1E 17.00 0.210 4250 ] 50011 2,665.40 30.51
1 12 1987 IR 22 65 1W 10600 1.320 26500| 50440 64713 10600 1.32] 2,771.40 31.83
0.00
TOTALS 3,397.50 48.708 849375 2,771.40
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ROCK CREEK
SURFACE WATER RIGHTS LISTING
WITHIN
PRIORITY USE DIVERSION ACRES RATE ACFT | PERMIT CERTIF{ SRVCE
MO DAY YEAR SEC TWNS RNG AREA
6 2 1924 IRf 24 55 1E| 30,00 0.380 75.00 7321 9703 30.00
7 2 1928 IRl 30 4S8 1E] 15.00 0.200 37.50 7791 10140
3 5 1934 Rl 31 45 1E| 2000 0.250 5000 11196 15049
7 6 1938 IR 8 58 1E] 3250 0.270 gi25| 13105 19489 32.50
12 29 1938 IR[ 31 45 1E| 1860 0240 4650 13391 15064
2 14 1939 R 7 5§ 1Ef 74.20 0590 18550 13485 14460 74.20
17 1939 Rf 21 58 1E| 11.80 0.150 2950{ 13592 15401 11.80
16 1940 IR 58 1E| 30.00 0.380 75.00| 14618 15119 30.00
5 16 1941 IR 3 45 1E[ 1040 0030 26.00 § 14927 15458
12 7 1942 R 31 48 1E| 28.50 0.380 71.25| 15406 37357
7 29 1944 IR 29 58 2E| 1200 0.150 30,00 15880 19436
8 26 1944 iR| 29 58 2E] 1420 0.178 3550 | 15948 19443
3 8 1945 IR} 17 55 1E} 18.80 0.235 47.00 | 16203 20387 18.80
1 15 1946 Rl 21 58 1E| 49.60 0310 12400| 17074 20720 49.60
1 24 1946 Ry 14 58 1E| 10.00 0.130 25,00 | 16799 23143 10.00
2 1946 IRl 6 58 1E| 7100 0890 177.50] 16776 20396
10 3 1948 IRf 27 58 2E 520 0.060 13.00 f 20184 23847
3 21 18501 IRl 7 58 1E|] 1200 0.150 30.00| 19460 22672 12,00
24 1950 IRy 28 58 2E| 2000 0.250 50.00 | 19645 24064
24 1950 IRl a2 58 2E 8.00 0.100 20.00{ 19720 23213
29 1950 iR 8 6S 2E 7.60 0.085 19.00 | 19810 20353
10 20 1950 IR 58 1E| 4200 0500 10500 21234 23354 42.00
i 12 1953 IRy 10 65 tEl 1380 0170 - 3450| 22750 24712
TOTALS 555.20 6.068 1388.00 310,90
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SURFACE WATER RIGHTS LISTING

SILVER CREEK

BELOW CuUMU PRE  WEST
PRIORITY USE DIVERSION ACRES RATE ACFT | PERMIT CERTIF | GAGE LATIVE}1 1/3/83 OF 213
MO DAY YEAR SEC TWNS RNG CFs CFS  ACRES
3 16 1911] MU} 18 75 1E 5.000 622 2400
1 3 1930 IR| 34 65 1W 050 0010 1.25 8927 9088 0.010 0010} 0.010 0.50
6 24 1940 iRl 22 65 1w| 50.00 0.252 125.00) 14448 14204 0.252 0.262] 0252 50.00
7 11 1940 IR| 32 65 1W| 2320 0.220 §8.00| 14483 18849 0.220 0482] 0.220 23.20
7 11 1940 iRl 32 65 1w| 1180 0.148 2050 14483 18849 0.148 0630] 0.148 11.80
7 19 1940 IRy 33 65 1wj 2900 0.363 7250 | 14492 18859 0.363 0993 0.363 29.00
8 21 1840 iR] 33 68 1w| 58.20 0730 14550 14560 16857 0730 1723} 0730 58.20
5 1 194 IR] 34 65 1w| 1040 0330 26,00 | 14897 20466 0.130 1853 0.30 10,40
13 3t 1942 IR 75 W 150 0.020 375| 15411 15150 1.853
12 28 1943 IR 75 1W 3.00 0028 7501 15685 15622 1.853
12 1 1944 IR} 34 65 W 500 0.083 1250 | 16086 16742 0063 1916 0063 5.00
12 27 1944 iRl 33 65 1w| 2450 0310 61.25| 16130 16901 0310 2226| 0310 24.50
2 23 1945 IRy 24 65 1W 350 004 B75| 16210 16805 0.044 2270{ 0044 3.50
8 17 19845 IR 2 75 1W 100 0013 250] 16525 15672 2.270
11 27 1945 iR} 33 65 1w| 29.00 0370 72501 16703 16793 0.370 2640] 0370 29.00
2 14 1946 IRl 34 65 1w} 2000 0.250 50,00| 16780 20473 0250 2890}| 0.250 20.00
3 8 1946 IR] 75 1W 050 0.007 125} 16922 16810 2.800
a M 1947 IR 75 W 1.10 0.014 275| 17648 19860 2.890
5 6 1947 IR{ 34 65 1E| 1280 0.160 3200} 17877 20434 2.890
5 21 1947 IR] 32 65 W] 4100 0520 10250| 17759 16974 0.520 3.410] 0520 41.00
6 3 1947 IR 1 7S 1W 1.20 0.015 3.00{ 17971 19466 3.410
6 1947 iR 75 1W 080 0020 2.00] 17972 20071 3.410
3 10 1948 IR 2 75 W 6.40 0.080 16,00 18416° 19603 3.410
4 13 1948 IRy 34 65 1W 030 0.004 075| 18224 17374 0004 34147 0.004 0.30
] 1 1948 IR 33 65 1w] 16.00 0.200 40.00{ 18341 33393 0.200 3614 0200 16.00
5 10 1949 19 2 75 W 050 0010 1.25] 18880 21397 3.614
8 1 1949 iRl a2 65 1W 360 00580 00| 18915 23201 0.050 3664 0050 3.60
8 25 1948 Irj 33 65 1wl 2080 0.260 52.00] 19102 22475 0280 3.824( 0.260 20.80
5 3 1950 Rl -2 75 1W 850 0.110 2125 19481 22182 3.924
g 20 1951 IRy 21 78 1E| 1210 0.150 30.25] 21004 23163 3.924
7 7 1952{ DO] 19 75 1E 0.010 3.924
7 7 1952 IRj 19 75 1E 250 0.030 625{ 21590 28246 3.924
2 6 1953 IR 2 Bs 1E| 1420 0.180 35,50 | 22559 26639 3.924
6 4 1953| DO 7 78 1E 0.010 3.924
6 4 1953 IR 7 75 1E 7.30  0.060 i8.25| 22499 27870 3.924
6 19 1953 iR 2 75 W 1.00 0013 250] 22327 22238 3.924
9 30 1954 IR 2 7S W, 1.30 0010 325 23244 23708 3.924
7 12 1955 IR 2 75 W 065 0.007 1.63| 23780 44538 3.924
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BELOW CUMU PRE WEST
PRIORITY USE DIVERSION ACRES RATE ACFT | PERMIT CERTIF | GAGE LATIVE| 11/3/83 OF 213
MO DAY YEAR SEC TWNS RNG CFS CFS ACRES
7 12 1955 IR 2 7S 1W 025 0003 0.63| 23780 45194 3.924
5 24 1957 IR| 34 65 W 540 0.070 13.50 | 24968 26357 0.070 3994 0.070 5.40
1 29 1958 IRl 12 7S 1wW| 2340 0.290 58.50 | 25329 34067 3.994
10 7 1958 IR 4 7S W 760 0.100 19.00 | 25806 30817 3.994
6 30 1959 IR| 32 65 1W| 2060 0.200 51.50 | 26248 29421 0200 41943 0,200 20.60
12 27 1959 IR| 12 7S W 210 0.030 525| 19641 26108 4,194
12 27 1959] AH 0.040 4.194 0.00
3 14 1960 IR 2 75 1w 200 0,030 5.00| 26650 28427 4.194
12 1960 IR 32 65 1w| 1250 0.150 31.25| 26767 33982 0.150 4.344{ 0.180 12.50
6 20 1960 IR 1 7S 1W 110 0.010 275] 26838 30730 4.344
12 30 1960 IR 33 65 1w] 2680 0340 67.00] 27124 33751 0340 4.684{ 0.340 26.80
5 1961 IR} 33 65 1W] 4000 0500 100.00] 27374 45685 0500 5.184] 0,500 40.00
7 7 1961 IR 2 78 1W 050 0.010 1.256| 27484 32006 5.184
11 28 1961 DO[ 34 75 1E 0.005 27924 34192 5.184
5 15 1963 IR 34 65 1W 200 0.030 5001 28842 33761 0030 52147 0,030 2.00
5 16 1963| DO 1 75 1w 0.010 28843 35996 5.214
7 30 1963 IR 2 78 1W 6.00 0.080 15.00| 28914 34588 5.214
7 30 1963 DO 2 78 1W 0.005 5.214
1 11 1965 IR 2 85 1E} 11110 1130 27775 30372 36008 5.214
12 30 1965 IR 1 85 1E} 3490 0.290 87.25| 31165 36104 5.214
12 30 1965 IRf 12 85 1E} 2680 0.280 67.251 31166 36106 5.214
7 8 1966 IR 1 75 1W 0.40 0.010 1.00] 31676 38920 5214
4] 6 1968 IR 1 75 1w 030 0.010 0.75| 33660 40034 5.214
2 29 1973 IR} 34 68 1w 050 0.010 1.25 1 37632 44877 0010 5224} 0.010 0.50
4 1 1974 IRf 34 68 1Ww| 1660 0.210 41507 39015 ~ 46799 0210 5434} 0.210 16.60
4 18 1974 IR} 33 65 1w 260 0040 7.251 39039 50847 0.040 5474} 0.040 2.90
7 13 1977 IR 2 75 1w 0.40 0010 1.00{ 42109 51035 5474
2 29 1980 IR 33 65 1w 540 0.070 13.50 | 44896 61625 0070 §5544| 0.070 5.40
5 17 1982 IR 1 75 1w 170 0.020 425 46993 63760 5.544
7 9 1980 IRl 29 78 1W 500 0.073 12507 51376 5544
8 20 1990 iR| 34 65 1W| 9000 1120 225.00) 51400 1.120 6.664 80.00
TOTALS B69.50 15.067 2,173.75 6.664 5.544 569.50
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Attachment A: 1994 Reconnaissance Level Investigation
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Attachment A: 1994 Reconnaissance Level Investigat
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Attachment A: 1994 Reconnaissance Level Investigation

UNIT IRRIGATION REQUIREMENT DATA

REPORTED | IRRIGATED ANNUAL IRRIGATION REQUIREMENT
CATEGORY ACREAGE | ACREAGE § PERCENT| USE APR MAY JUN JuL AUG SEP SUM
CEREAL GRAINS 19,500 0
Distrib 3.2% 11.7% 20.3% 285% 23.1% @ 13.2% 1.00
HAY & FORAGE ! 30,500 9,500 15.8%] 18.00 ]Inches 0.58 241 3.65 5.13 4,16 2,38 18.00
wid 0.09 0.33 0.58 0.81 0.66 0.38
GRASS & LEGUME SEED 66,000
Distriby 6.5% 13.8% 21.5% 3I1.7% 222% 6.3% 1.00
Red clover * 1,300 2.2% 17,00 {Inches 0.94 2.35 366 5.39 377 0.90 17.00
wid 0.02 0.08 0.08 012 0.08 0.02
SPECIALTY FIELD CROPS 17,659
Distrib 0.9% 23.1% 38.5% 3I7.5% 1.00
Mint ! 6,150 10.2% 12.00 {Inches 041 277 4.62 4.50 12.00
wid 0.0% 0.28 0.47 0.46
Distrib
Hops * 6,890 11.5% 12.00 {Inches 0.00 0.00 3.00 3.00 3.00 3.00 12.00
Witd 0.00 0.00 0.34 0.34 0.34 0.34
Distrib 3.4% 16.5% 347% 28.0% 15.9% 1.00
Sgr bts * 2,419 4.0% 20.50 3 Inches 0.00 0.70 3.38 7.11 555 3.26 20.40
Wid 0.00 0.03 0.14 0.29 0.24 0.13
VEGETABLE & TRUCK CRCPS 38,750
Distrip B.9% 43.5% 47.6% 1.00
Snap beans * 12,375 20.3% 9.77 flInches 0.87 4.25 4.65 Q.77
Witd 0.18 0.86 0,54
Distrib 33% 158% 239.5% 31.9% 6,5% 1.00
Sweet corn * '15.640 26.1% 17.64 |inches 0.59 A 6.97 5.63 1.4 17.64
Wid 0.15 0.86 1.82 1.47 0.30
Distrlb 19.1% 50.3% 30.5% 1.00
Peas * 2,745 4.6% 6.18 {lnches 1.18 311 1.89 6.18
Wid 0.0 0.14 0.09
TREE FRUITS & NUTS 8,025 0.0%
SMALL FRUITS 5,190
Distrib 7.4% 18.9% 326% 266% 14.5% 1,00
Strawberrles * 2,050 4% 13.30 |inches 0.98 2.52 4,23 3.54 1.93 13,30
Wtd 0.03 0.09 0.15 0.12 0.07
Distsrlb 7.4% 18.9% 32.6% 26.6% 14.5% 1.00
Blackberries * 1,150 1.9% 13.30 |inches 0.98 2.52 4.33 3.54 1.93 13.30
Wid 0.02 0.05 0.08 .07 0.04
SPECIALTY HORTICULTURE
& FORESTRY NA
Nursery crops G.0%
TOTALS 185,624 60,018

! oregon Crop Water Use and Isrigation Requirements, OSU Extenslon Service, Extension Miscellaneous 8530, October, 1992

2 pudding River Basin Water Resources Development Association, Board of Directors
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PROJECT IRRIGATION REQUIREMENT

APR MAY JUN JUL AUG SEP SUM
Total Welghted Irrigation Requirment, inches 0.16 1.22 3.56 5,01 2.96 1.27 14,22
Maonthly Distribution, percent 1.2%  B8.6% 25.0% 352% 21.0% B.9%  300.0%
Farm Delivery, 75% Efficlency 0.24 1.63 a.74 6.68 3.97 1.70 18.96
Demand on Storage, 90% Efficiency, Inches 0.26 1.81 5.27 7.42 4.41 1.86 21.06
0.02 0.15 0.44 0.62 0.37 0.18 1.80

Demand on Storage, 90% Efficlency, Feet

B2
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April B, 1994

PUDDING RIVER BASIN WATER RESOURCES DEVELOPMENT ASSOCIATION
ESTIMATE OF CURRENT IRRIGATION WATER COST

In November, 1993 a questionnaire was developed and furnished to the members of the Association board.
A blank questionnaire is included as the last page. Responses from five board members were received,
providing useable data for 14 wells. Water cost calculations for these fourteen wells result in a weighted
average cost of $47.36 per irrigated acre, including interest on well investment, pump replacement and the
cost of electricity. The range is from almost $31 to nearly $97 per acre. The weighted average value is
equivalent to a cost of about $ 70.15 per acre-foot.

WELLS, PUMPS AND MOTORS

Well depths reported ranged from a maximum of over 820 feet to a minimum of 166 feet. Estimated
reported ylelds ranged from a minimum of 250 GPM (gallons per minute) to 2,000 GPM. Most respondents
reported well-head pressures of 80 PSI (pounds per square inch), the maximum being 120 PSI with the
minimum being 60 PSI. The great majority of motors installed are 40 or 50 HP (horsepower) units; the
maximum being 80 HP and the minimum being 25 HP.

ANNUAL COSTS

Investment costs for wells and pumps were made at various times. The earliest well and pump cost
provided was for 1968, with the iatest being in 1992. Costs are adjusted to October, 1993 levels using USBR
composite cost indeces, as appropriate. Interest on adjusted well investment is calculated at 3%. Estimated
service life of pumps, motors and electrical gear was noted on the questionnaire, and an annuat sinking fund
amount Is calculated, again at 3%, to estimate the annual cost for these items. Service life entries ranged
from 20 years to 8 years. Annual energy costs were reported for all but two pumps, for which energy costs
are estimated. Estimated total annual costs range from a maximum of nearly $4,200 to a minimum of
$1,300. :

IRRIGATED ACREAGE AND WATER USE

A total of about 735 acres is irrigated annually. Many responses noted that all reported acreage is that
included in a rotation program, indicating what amounts to a three year rotation. The acreage included in
water rate estimates is that to which water is applied, not the total acreage reported.

Per-acre water use reported ranged from 3 to 12 inches per acre, with most reporting either 8 or 9 inches.
The three inch figure was reported as a range of from 3 to 8 inches, while the 12 inch value also was
reported as a range of 9 to 12 inches. The average of all ranges and values reported is 7.8 inches. The
weighted average value is 8.1 inches.
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YEAR OF CONST = 1968 |INDEX 43 FACTOR YEA
COST OF WELL = 3,000 CURRENT COST = 11,878 COST OF WELL = 15,000 CURRENT COST = 24,050
COST OF PUMP = 6,600 CURRENT COST = 26,131 COST OF PUMP = 8,000 CURRENT COST = 12,826
SERVICE LiFE, YRS = 20 RATE= 3% SERVICE LIFE, YRS = 15 RATE= 3%
INTEREST COST OF WELL = 356 INTEREST COST OF WELL = 721
FACTOR = 0.037216 ANN COST OF PUMP = 972 | FACTOR = 0.033767 ANN COST OF PUMP & MOTOR 690
ANN ENERGY COST = 530 ANN ENERGY 950 EST
TOTAL 1,859 TOTAL 2,361
ACREAGE IRRIGATED = 40 ACREAGE IRRIGATED = 56
ACRE INCHES/ACRE B ACRE FEET/ACRE = 0.67 ACHE INCHES/ACRE 8 ACRE FEET/ACRE = 0.67
COST PER ACHE = $46.47 COST PER ACRE = $42.16
YEAR QF CONST = 1978 INDEX 108 FACTOR 1,76 § YEAR OF CONST = 1980  iNDEX 135 FACTOR = 1.44
COST OF WELL = 5,000 CURRENT COST = 8,809 COST OF WELL = 10,000 CURRENT COST = 14,370
COST OF PUMP = 8,000 CURRAENT COST = 14,239 CDST OF PUMP = 6,000 CURRENT COST = 8,622
SERVICE LIFE, YRS = 8 RATE= 3% SERVICE LIFE, YRS = 18 RATE= %
INTEREST COST OF WELL = 267 INTEREST COST OF WELL = 431
FACTOR = 0.112456 ANN COST OF PUMP & 1,601 | FACTOR = 0.042709 ANN COST OF PUMP & MOTOR 368
ANN ENERGY 670 ANN ENERGY 700 EST
TOTAL 2,538 TOTAL 1,499
ACREAGE IRRIGATED = 50 ACREAGE IRRIGATED = 40
ACRE INCHES/ACRE 8 ACHE FEET/ACHE = 0.67 ACRE INCHES/ACRE B ACRE FEET/ACRE = 0.67
COST PER ACRE = $50,76 COST PER ACRE = $37.48
YEAR OF CONST = 1985  INDEX 158 FACTCR 1.23 | YEAR OF CONST = 1980 INDEX 180 FACTCR = 1.08
COST OF WELL = 8,000 CURRENT COST » 9,823 COST OF WELL = 16,211 CURRENT COST = 17,472
COST OF PUMP = 6,000 CURRENT COST = 7,367 COST OF PUMP = 12,672 CURRENT COST = 13,658
SERVICE LIFE, YRS = 10 RATE= 3% SERVICE UFE, YRS = 10 RATE= 3%
INTEREST COST OF WELL = 295 INTEREST COST OF WELL = 524
FACTOR = 0.087231 ANN COST OF PUMP & 642 | FACTOR = 0.087231 ANN COST OF PUMP & MOTOR 1,191
ANN ENERGY 530 ANN ENERGY 2,468
TOTAL 1,467 TOTAL 4,184
ACREAGE |RRIGATED = 3o ACREAGE IRRIGATED = 04
ACRE JNCHES/ACRE 8 ACHE FEET/ACHE = 0.67 ACRE INCHES/ACRE 9 ACRE FEET/ACRE = 0.75
COST PER ACHE = $48.91 COST PER ACRE = $40.23
YEAR OF CONST = 1987  INDEX - 162 FACTOR 1.20 | YEAR OF CONST = 1984  INDEX 185 FACTOR = 1.25
COST OF WELL = 12,000 CURAENT COST = 14,370 COST OF WELL = 14,043 CURRENT COST = 17.576
COST OF PUMP = 4,000 CURRENT COST = 4,790 COST OF PUMP = 11,492 CURRENT COST = 14,384
SERVICE LIFE, YRS = 8 PHRATE= 3% SERVICE LIFE, YRS = 10 RATE= 3%
INTEREST COST OF WELL = 431 INTEREST COST OF WELL = 527
FACTCH = 0,112456 ANN COST OF PUMF & 539 { FACTCOR = 0.087231 ANN COST OF PUMP & MOTOR 1,255
ANN ENERGY 330 ANN ENERGY 1,478
TOTAL 1,300 TOTAL 3,280
ACREAQE iRRIGATED = a0 ACREAGE IRRIGATED = 64
ACRE INCHES/ACRE 8 ACRHE FEET/ACHE = 0.67 ACRE INCHES/ACRE 9 ACRE FEET/ACRE = Q.75
COST PER ACHE = $43.33 COST PER ACRE = $50.94
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YEAR OF CONST = 1982  INDEX 152 FACTOR
COST OF WELL = 10,920 CURRENTCOST= 13,837 COST OF WELL = 11,595 CURRENT COST = 18,590
COST OF PUMF = 9,722 CURRENTCOST= 12,408 COST OF PUMP = 7,273 CURRENT COST = 11,661
SERVICE LIFE, YRS = 10 RATE= 3% SERVICE UFE, YRS = 20 RATE= %
INTEREST COST OF WELL = 418 INTEREST COST OF WELL = 558
FACTOR = 0.087231 ANN COST OF PUMP & 1,082 | FACTOR = 0,037216 ANN COST OF PUMP & MOTOR 434
ANN ENERGY 1,283 ANN ENERGY 1,550
TOTAL 2,764 TQTAL 2,542
ACREAGE {RRIGATED = 62 ACREAGE IRRIGATED = 83
ACRE INCHES/ACRE 9 ACRE FEET/ACRE = 0.75 ACRE INCHES/ACRE 9 ACRE FEET/ACRE = 0.75
COSTFERACRE=  $44.57 COST PER ACRE = $30.62
YEAR OF CONST = 1971 INDEX 59 FACTOR 3,29 | YEAR OF CONST = 1987  INDEX 161 FACTOR = 1.20
COST OF WELL = 7,273 CURRENTCOST= 23,515 COST OF WELL = 13,346 CURRENT COST = 16,082
COST OF PUMP = 4777 CURRENT COST= 15,707 COST OF PUMP = 8,959 CURRENT COST = 10,795
SERVICE LIFE, YRS = 20 RATE= 3% SERVICE LIFE, YRS = 20 RATE= 3%
INTEREST CDST OF WELL = 717 INTEREST COST OF WELL = 482
FACTOR = 0.037216 ANN COST OF PUMP & 585 | FACTOR = 0.0372%6 ANN COST OF PUMP & MOTOR 402
ANN ENERGY 1,030 ANN ENERGY 1,230
TOTAL 2,332 TOTAL 2,114
ACREAGE IRRIGATED = 50 ACREAGE IRRIGATED = 50
ACRE INCHES/ACRE 9 ACRE FEET/ACRE= Q.75 ACRE INCHES/ACRE 9 ACRE FEET/ACRE = 0.75
COSTPERACRE=  $46.64 COST PER ACRE = $42.28
YEAR OF CONST = 1981  INDEX 157 FACTOR 1.24 | YEAR OF CONST = 1989  INDEX 173 FACTOR = 1,12
COST OF WELL = 18,000 CURRENTCOST = 22,242 COST OF WELL = 38,087 CURRENT COST & 42,710
COST OF PUMP = 12,740 CURRENTCDST = 15,742 COST OF PUMP = 15,598 CURRENT COST = 17,491
SERVICE LIFE, YRS = 10 RATE= 3% SERVICE LIFE, YRS = 10. RATE= 3%
INTEREST COST OF WELL = 667 INTEREST COST OF WELL = 1,261
FACTOR = 0.087231 ANN COST OF PUMP & 1,373 | FACTOR = 0.087231 ANN COST OF PUMP & MOTOR 1,526
ANN ENERGY 870 ANN ENERGY 870
TOTAL 2,910 TOTAL 3,677
ACREAGE IRRIGATED = a8 ACHEAGE IRRIGATED = 38
ACRE INCHES/ACRE 9 ACRE FEET/ACRE = 0.75 ACRE INCHES/ACRE 9 ACRE FEET/ACRE = 0.75
COSTPERACRE=  $76.59 COST FER ACRE = $96.77
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INTRODUCTION

The Pudding River Basin Water Resources Development Association project area is located
in the central portion of the middle Willamette River drainage basin. The area occupies
the central portion of the transitional slope and valley plain physiographic provinces as
described in Hampton, (1972). The general area location is shown on Plate D-1, "Study
Area Map". East of the area, the foothills of the Cascade Range form another
physiographic province that is important from the standpoint of being a groundwater
recharge area for the deeper rocks and source for rainfall runoff to the lower valley area.

Portions of two Oregon Water Resources Department (OWRD, 1993), defined groundwater
limited areas are included in the 72 square mile area of investigation. In the northeast
corner, the Glad Tidings Groundwater Limited Area occupies roughly 12 square miles. In
the south-central area the Mt. Angel Groundwater Limited Area occupies about 16 square
miles. These groundwater limited designations can potentially severely restrict agricultural
groundwater use in the study area, especially for those with pending water rights
applications.

Farmers in the study area have concerns about the long term impacts on their businesses
resulting from the groundwater limited designations. They are interested in finding ways to
obtain assurances that their businesses can continue to thrive by implementing some form
of cooperative water resources planning; possibly including recharge projects, surface water
development and groundwater management.

PURPOSE AND SCOPE OF WORK

The purpose of this investigation has been to describe existing groundwater conditions,
determine existing and future groundwater needs, evaluate the feasibility of artificial
groundwater recharge to augment current water demands and evaluate a plan for
groundwater management. In order to accomplish this scope of work, the following tasks
have been completed.

® Review existing hydrogeologic reports.

e Compile and review selected water well logs.

e Obtain and query State water well and groundwater rights databases.

® Obtain, plot and analyze water level monitoring and well production data.
® Interview agencies with groundwater or related information.
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CONCLUSIONS

® There are two principal aquifers in the study area. An upper aquifer, the Troutdale
aquifer and a deeper aquifer the basalt aquifer. The basalt aquifer is confined throughout
the project area by silts and clays at the base of the Troutdale aquifer, while water in the
Troutdale aquifer is unconfined.

® Well yields in the Troutdale aquifer are generally in the range of 50-300 gpm, while the
basalt aquifer can often yield volumes greater than 500 gpm.

® Groundwater in storage in the Troutdale aquifer is significantly greater than the basalt
aquifer.

® Groundwater use in 1966 is estimated at about 3400 acre-feet (A)F. Current demand on
groundwater supplies is estimated at 15,790 AF. The largest present groundwater user is
irrigated agriculture, with an estimated annual demand of 13,000 AF currently.

® Groundwater recharge to the Troutdale aquifer is estimated to be between 19,000 AF and
70,000 AF while recharge to the basalt aquifer is at least 13,000 AF. There appears to be
sufficient recharge to aquifers within the project area to satisfy the water demands for at
least all current uses without "mining" the resource.

® Groundwater levels in the basalt aquifer of the Mt. Angel Groundwater Limited Area have
declined in response to groundwater pumping. Available historic data indicate that water
level decline has been 30-50 feet in irrigation wells. In most cases there has been a reduced
rate of fall season water level decline and no spring water level decline since 1990.

® The 100 feet of decline, and reduced production from Mt. Angél Well #5, appears to be
an anomaly and might not be related to declining water levels in the region.

® Water level declines in the basalt aquifer of the Glad Tidings Groundwater Limited Area
have been documented with available data. Between five feet and 60 feet of decline has
been recorded by wells penetrating this aquifer.

® Wells in the extreme western and northwestern portion of the Pudding River study area
which are typically producing from the Troutdale aquifer alone or from both the Troutdale
and basalt aquifers have not shown water level declines.

® The bulk of the wells deepened in the study area are domestic wells. They probably were
originally drilled to shallower depths and over the years their supply has dwindled due to
declining water levels. Irrigation wells have generally been deepened in order to increase
yield to expand irrigation.

Page D 4




Attachment A: 1994 Reconnaissance Level Investigation

e Continued pumping from the basalt aquifer should not impact water levels in wells tapping
the Troutdale aquifer. Any impacts resulting from irrigation pumping would probably atfect
irrigators not residential supplies. However, not enough information is available to defend
this argument and further monitoring and testing is necessary to determine actual hydraulic
relationships between the Troutdale and underlying basalt aquifers.

oIt is estimated that artificial groundwater recharge using injection wells in the Troutdale
aquifer could provide at least 150-300 AF of recharge per well annually (November to May).

® Artificial groundwater recharge in the basalt aquifer should not be considered at this time
due to the present lack of knowledge of the structure and orientation of permeable zones
and other aquifer characteristics for this aquifer,

® An ongoing well planned water level monitoring program in both the Troutdale aquifer
and underlying basalt aquifer throughout the study area is important for long term water
management planning in the area. Data collection and evaluation over the next five to
seven years will permit the preparation and implementation of a detailed groundwater
management strategy.

® Enough is known now to design and implement a groundwater monitoring program with
the objective of developing a groundwater management strategy that will enable managed
use of the available groundwater resource. The Oregon Water Resources Commission
would be requested to allow continued pumping from wells with permits or water rights
applications pending on an interim 5-7 year basis.

® Managed, continued use of groundwater in the project area would be intended to be an
interim solution while a long term water supply solution is developed.

RECOMMENDED MONITORING PROGRAM

The objectives of a groundwater monitoring program would be to permit continued pumping
while developing a management program that would ensure the resource is not
overexploited. Ultimately the program would identify mechanisms that when triggered
would require specific actions on the part of groundwater pumpers. These triggering
mechanisms might include, for instance, an increasing rate of water level decline or water
level declines exceeding specified elevations. Actions by groundwater users might include
curtailment of pumping based on water rights priority dates.

The scope of such a monitoring program might include the following.
e Immediately begin water level monitoring of all the Buell wells and wells in the

Gladtidings Groundwater Limited area that have been measured in the past by the State
on a semi-monthly basis.
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e Hold discussions with OWRD staff regarding the findings of this study and outlining an
approach for an ongoing monitoring program and management plan.

e Make formal presentations to the Water Resources Commission, if necessary, to describe
findings and to outline scope and objectives of a monitoring plan that would permit
continued pumping on an interim basis for 5-7 years.

e Identify additional wells to monitor beyond the limits of the Groundwater Limited areas
that meet specified criteria so that the entire study area is represented by the collected data.
New well selection criteria might include strategic locations geographically, completion
depth intervals in basalt or Troutdale aquifers, and at depths which would aid in

identification of vertical stratification of individual aquifer zones if appropriate.

e Conduct controlled pumping tests in the basalt aquifer to define hydraulic relationships
between the basalt and Troutdale aquifers and to calculate aquifer characteristics.

e At the end of the second year of monitoring, specific pumping reduction triggering
mechanisms would be identified. Results of subsequent years monitoring would be
continuously compared to the accepted triggering mechanisms and provide for longer range
planning should it become apparent that groundwater supplies cannot meet the irrigation
demands for the area.
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GEOLOGY AND WATER BEARING CHARACTERISTICS

There are four general water bearing earth units within the area of investigation. From
oldest to youngest they include the marine sedimentary rocks, Columbia River Group of
basalts, Troutdale Formation and the Willamette Silt. The general geologic and
hydrogeologic characteristics of each of these are described below.

Marine Rocks

According to mapping by Hampton (1972), the marine rocks do not outcrop within the study
area. They are exposed to the east in the Cascade Range foothills, however, and underlie
the entire area at depth. These rocks are composed of materials deposited in a marine
embayment adjacent to an area of active volcanism. They are composed of tuff (shale),
tuffaceous sandstone and sandstone. Un-weathered portions of this unit are typically buff
to light brown or cream colored and where layers with abundant shell fragments are present
the material and enclosing layers are chocolate brown and likely to be logged as "brown
shale" by well drillers.

The sandstone in this unit is generally composed of volcanic rock fragments that are
cemented by clays derived from volcanic glass and are consequently poorly permeable.
Locally, however, a few sandstone beds are moderately permeable where the sand is
composed largely of quartz and feldspar cemented by either silica or calcite. This unit is
more important in the foothill areas where modest quantities of water can be supplied for
stock watering and individual domestic needs. Within the study area this unit typically yields
water that is salty because percolation and dilution with recharge from precipitation has not
had opportunity to remove salt water entrapped in the formation. This unit is not
considered to be a potential useful aquifer for agricultural purposes.

Columbia River Group

The Columbia River Group of basalt lava flows was deposited on top of the marine rocks.
Because the marine rock surface had been eroded prior to the Columbia River flows, the
thickness of this unit can vary considerably, up to 600 feet, where topographic depressions
such as relict stream valleys occur. Typically, individual flows within the Columbia River
group exhibit a basal part that is rubbly, a central part that is massive and an upper portion
that is usually vesicular, rubbly and brecciated. The zones that include the basal rubbly
portion of an overlying flow and the upper vesicular portion of the bottom flow is called an
interflow zone and form the main aquifers in this unit. The thicker and more rubbly an
interflow zone, the more water it will transmit and yield. A single well can tap several flows
and therefore several interflow zones. These wells are the highest producing wells in the
area.
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Surficial exposures of the unit occur immediately east of Highway 213 at Rock Creek, Butte
Creek, Abiqua Creek, and the hillsides surrounding Silverton. Other notable exposures of
the Columbia River group rocks occur northwest of Mt. Angel in the easterly half of section

four, and on Mt. Angel itself.

In the northeast corner of the study area, Columbia River Group rocks are at depths of
more that 500 feet in sections 13, 14, and 15. Depth to the top of this unit generally is
greater in the western and northern portion of the study area. In the northeast quarter of
section three (T6S/R1W), Columbia River group rocks occur at depths on the order of 300
feet while in sections 13 and 18 southeast of Mt. Angel, depth to these basalt rocks is only
100-200 feet. Moving southwest of Mt. Angel, faulting which trends northwest-southeast has
down dropped the basalt contact at the northeast corner of section 15 to a depth of about

450 feet.

The basalt aquifer is presently the principal source of irrigation water in the study area.
Well yields from this aquifer are often greater than 500 gpm. Yields in excess of 1000 gpm

are not uncommon.

Troutdale Formation and Willamette Silt

Overlying the basalt is the Troutdale Formation which is composed of nonmarine sediments
ranging from sand and gravel to clays and silts. Generally, the coarser grained most
permeable materials are distributed more abundantly in the upper portions of the formation
while the finer grained silts and clays are deeper in the section,

Well drillers logs reviewed during this study were not sufficiently detailed to permit
definition of the contact between the Troutdale and the Willamette Silt. However, work
conducted previously by Hampton (1972), indicates that the silt varies in thickness from
about 40 to 80 feet northeast of Mt. Angel and from 20 to 100 feet to the southwest. The
Willamette Silt is composed of alternating eight to ten inch thick layers of sand and silt, with
occasional thin layers of clay. It’s importance to the hydrogeology of the region is it’s ability
to transmit infiltrating rainwater to water bearing units below. Many of the earliest wells
in the area were completed in the Willamette Silt.

Surficial exposures of the Troutdale Formation occur in the northeast portion of the study
area, west of Molalla. Throughout the balance of the region it lies below the Willamette
Silt and recent alluvium which occupies creek and stream channels. It reaches a maximum
thickness in the western and northern portion of the study area and southwest of Mt. Angel.
During review of wells drillers logs, it became apparent that the area northeast of Mt. Angel
in the vicinity of sections 28 and 29, the Troutdale had a considerable amount of clay or
claystone logged throughout the interval. The fine grained portion at the base of the unit
forms an aquitard above the Columbia River Group basalt aquifer. '
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At the time Hampton, was doing his work the Troutdale Formation was the principal
aquifer with hundreds of wells tapping it. Typical yields from the Troutdale aquifer are
considerably less than the basalt, around 50 to 300 gpm.

A history of groundwater development in the study area is graphically portrayed in Figure
D-1, "Number of New Wells Drilled By Year". A steady and rapid increase in the annual
number of wells drilled occurred between about 1954 through 1971. Then it peaks in 1973
and begins a tapering off until a somewhat more uniform number of new wells are drilled
beginning in 1985 to the present. Records indicate that about 1830 wells have been drilled
in the project area; approximately one-quarter of which have been irrigation wells.
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GROUNDWATER OCCURRENCE AND MOVEMENT

Groundwater in the study area occurs in both confined and unconfined conditions.
Generally, water in the Troutdale and Willamette Silt aquifers is unconfined and receives
recharge locally in the form of infiltrating rainwater. Where groundwater levels are deep
enough, seepage through the bottoms of streams and creeks also recharge the unit.
Groundwater in the basalt aquifer, however, appears to be confined by the poorly permeable
to impermeable layers of clay and silt in the lower parts of the Troutdale formation. These
layers prevent downward percolation of water in the study area. Recharge to the basalt
aquifers, therefore, must occur outside the region where the rocks are exposed at the
surface. The recharge area for the basalt aquifer is to the east of the transitional slope in
the foothills of the Cascade Range.

The effectiveness of the Troutdale aquifer confining layers is evidenced by the presence of
flowing wells which had been drilled into the basalt aquifer prior to the 1960’s. In the mid
to late 1950’s a 492 foot deep basalt aquifer well in the City of Mt. Angel was flowing at 75
gpm, The hydraulic head on this flow was measured at more than an equivalent of 10 feet
above ground level. Anecdotal evidence suggests that locally these type conditions still
occur but at much reduced flow rates.

Groundwater flow is directed from areas of recharge to areas of discharge such as wells,
springs and gaining streams or swamps for the upper aquifers, and heavily pumped wells in
the deeper aquifer. In the area of investigation, this means that flow is generally directed
to the northwest in the Troutdale aquifer. Movement in the deeper basalt aquifer is
dependent on pumping patterns in the region that are controlled by irrigation and municipal
well production. On a regional basis groundwater flow in the basalt is directed from the
Cascade foothills to areas most heavily pumped.

Storage of groundwater in aquifers beneath the study area is controlled by total volume of
drainable void space in the aquifer material, termed specific yield, and the thickness of the
saturated section. On a volume for volume basis, the Troutdale aquifer can store much
larger volumes than the basalt aquifer. Assuming a specific yield of 15% in the Troutdale
aquifer and a 50 foot thick saturated section throughout the 46,500 acre study area, the
volume of stored groundwater would be about 384,000 acre-feet (AF). On the other hand,
the storage capability of the basalt is more limited with a specific yield on the order of 1%.
A similar 50 foot depth of saturated thickness would provide only 23,000 AF of groundwater
storage. Groundwater in storage is available for use from time to time during drought years
when recharge is insufficient. Long Term recharge must be sufficient to replace short term
draws on storage in order to prevent overdraft or mining of the system.,

Groundwater Water Level Fluctuations-General Study Area

Historic water level fluctuations in the area are generally poorly documented. The work
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performed by Hampton (1972), included a detailed water level canvas on wells completed
in the Troutdale aquifer but no basalt aquifer water levels were recorded on a broad scale.
No perennial water level declines in the Troutdale aquifer were noted in the Hampton
study. No follow-up work has been done to document what changes there might have been
in this aquifer since that time. Neither Hampton or the Willamette Basin Task Force
(1969), identified any perennial water declines in the study area basalt aquifer.

Two wells within the area have been monitored by the state since the mid to late 1960’s.
One, state well number 614 (T6S/R1W-6N), was completed only in the Troutdale aquifer
and is located just west of the Pudding River. A hydrograph for this well is shown on Figure
D-2, "Jebousek and Butsch Well Hydrographs". The hydrograph indicates that no significant
water level declines have occurred in the vicinity of this well since measurements began in
1968. Water levels have remained at about elevation 130 feet or roughly 15 to 20 feet
below ground surface.

A second well, the Butsch well, state well number 613 (T6S/R1W-1G), is 700 feet deep and
extends through the basalt aquifer into what appears to be marine rocks. Water levels
recorded for this well also do not show any significant decline over the long term as shown
on Figure D-2. However, this well is completed in multiple aquifers and provides a
composite water level representative of the combined aquifers penetrated.  Typically over
the past several years, water levels have been at about elevation 190 feet or 30 feet below
ground surface. Outside of the study area, in the City of Woodburn, water level data for
wells penetrating only the Troutdale aquifer or alluvium do not indicate any water level
declines in this portion of the basin.

Other information that might indicate water level fluctuations is data contained in the
OWRD "Water Rights Information System" (WRIS), a computer database containing well
construction and water rights information. It includes tabulations of wells which have been
deepened. Figure D-3, "Number of Wells Deepened By Year", shows that beginning in the
late 1960’s there was an ongoing effort taking place to deepen wells. A more dramatic
impact can be seen in the mid 1980’s through 1992. Of the total 226 wells represented in
this figure, 164 are domestic wells, 59 are irrigation wells and the balance were municipal
or unknown use wells. The percentage of irrigation wells deepened and domestic wells
deepened is nearly equal at about 13 percent of each type of well drilled.

According to interviews with farmers, irrigation well deepenings were primarily conducted
in order to produce higher yields in response to increasing water demands not necessarily
due to declining groundwater levels. That is probably not the case with the domestic wells,
however. Intuitively it appears probable that domestic wells were deepened because of
declining water levels and loss of supply. Although no actual data was generated during this
investigation, it is presumed that most of the domestic wells were originally completed at
shallower depth in the Troutdale aquifer or Willamette Silt, suggesting that water levels in
this aquifer have declined as well.
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Groundwater Limited Areas

Two areas within this project area have been designated by Oregon Water Resources
Department as Groundwater Limited (Oregon Water Resources Department, Administrative
Rules, Chapter 690, Division 502, Willamette Basin Program, adopted August 28, 1992).
These Groundwater Limited Areas (GLA’s) are Mt. Angel and Gladtidings and are shown
on Plate D-1. These areas have experienced groundwater level declines in the Columbia
River basalt group aquifer.

The Mt. Angel groundwater limited area, located near the center of the county, occupies
an area of 16 square miles. There are approximately 12 square miles of the Gladtidings
GLA within the project area. The designation of an area as groundwater limited allows the
OWRD to restrict additional pumping to a few designated uses. For both the Mt. Angel
and Gladtidings GLA’s this means that the basalt aquifer is classified for exempt uses only
(those which do not require water rights). These uses include stock watering, irrigation of
less than 1/2 acre, domestic use of less than 15,000 gpd, single industrial or commercial
purposes not exceeding 5,000 gpd and down-hole heat exchange uses.

Groundwater rights applications pending on October 4, 1991 will be processed according to
the classifications in effect on the date the application was filed. Permits may be issued for
not more than five year periods and will contain special provisions, and can be extended for
additional five year periods if the OWRD Director finds that the groundwater resource can
probably support the extended use. Applications may be rejected or permit or certificate
extensions may be denied if the aquifer displays adverse impacts as defined in OAR 690-08.
Applications submitted after October 4, 1991 would be processed according to the
requirements of rules and classifications described, and within two years of permit issuance
the applicant must prepare a plan for the Water Resources Commission indicating the steps
the permittee will take to obtain an alternate long-term water supply.

The largest water users affected by these designations are the agricultural interests. An
informal survey conducted by the OWRD in December 1990 indicated that in an agricultural
area of the Willamette Valley, about 20% of the wells larger than 8-inches in diameter were
irrigating lands without water rights. The state believes that these illegal users might be
contributing significantly to water level decline problems in the Willamette Valley (DRAFT-
Willamette Basin Report, dated May 21, 1991).

Groundwater Level Fluctuations-Mt. Angel GW Limited Area

Historic groundwater level data in the Mt. Angel Groundwater Limited Area is generally
limited to a few years record. Water level measurements for eight irrigation wells tapping
the basalt aquifer plus the City of Mt. Angel well #5 were used to prepare hydrographs.
Each of the hydrographs is shown on Plate D-2, "Well Hydrographs for Mt. Angel
Groundwater Limited Area". Table D-1, "Water Level Data Summary” shows details of
hydrograph interpretations.
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With the exception of the City of Mt. Angel well, available data includes a single
measurement when a well was drilled and then spring and fall measurements for the years
1990, 1991, 1992 and the spring of 1993. Overall the data indicates a water level decline
throughout the area of about 30 to 50 feet since about 1971. Wells drilled more recently,
including Kraemer #2, Kraemer Nursery and Bucholz well, show no spring declines since
1990. In most cases there has been a reduced rate of declining levels or no decline during
the most recent period of record. The table also shows that the rate of decline varies on
any given well from none to possibly as high as 8.9 ft/yr. This rate varies depending on
which measurements are used, either spring before pumping season starts, or fall after the
pumping season is over. This emphasizes the need for additional and longer term water
level data collection.

Interpretation of the hydrographs is complicated by large fluctuations recorded annually on
a seasonal basis. For the eight wells studied these fluctuations range from a low of 5 to 30
feet in Kraemer #2 to a high of 35 to 45 feet in Dickman #3 and #5. Because so few data
points have been collected, they might not have recorded the extreme high and low levels.
This lack of detailed record limits the ability to interpret and define longer term water level
changes in the regional aquifer system caused by the drought and more recently the
exceptionally wet 1992-93 winter.

TABLE D-1, WATER LEVEL DATA SUMMARY

WELL DECLINE AVG. 1990°S | SEASONAL | DECLINE
(FT/YR) W.L. (ft) CHANGE | (ft) OVER
(ft) RECORD
Kraemer #1 0-29 85 20-30 30 since
- 1971
Lone Pine 4571 83 30 48 since
1980
Dickman #3 0-3.1 74 35-45 35 since
and #5 1974
Esch 0-3.1 106 20-30 30 since
1982
Kraemer #2 0-4.7 95 5-30 0 since
1990
I Kraemer 0-7.6 99 25-45 0 since
Nursery 1990
Norb 0-3.5 111 20-30 50 since
1971

Page D 13




Attachment A: 1994 Reconnaissance Level Investigation

Bucholz 0-8.9 127 30-40 0 since

1990
City of Mt. 8.3 450 - 100 since
Angel 1981

What appears to be the best record is data from City of Mt. Angel well number five. The
hydrograph and pumping rate for Mt. Angel Well No. 5, shows that as the static water level
declined from roughly 340 feet in 1981 to 454 feet in 1993, well production dropped from
about 600 gpm to 250 gpm. Production by this well is from the basalt aquifer, indicating
that water levels have declined significantly over the past 13 years at this location. This is
not indicative of the nature of water level decline throughout this area however. The
Kraemer Nursery well located 3500 feet to the northeast records a water level of about 100
feet in the spring of 1993. Comparison of water levels for the Mt. Angel well and irrigation
wells in the area suggests that there might be other unknown complicating factors associated
with the water level and production rate decline in this well. More detailed analysis of the
available record and well logs appears to be warranted.

Groundwater Level Fluctuations-Glad Tidings GW Limited Area

Several wells have been monitored by OWRD in the Glad Tidings Groundwater Limited
Area from about 1987 to 1989 and the present. Additional data occasionally dates back to
the 1960’s and 1970’s. These wells, completed in the basalt aquifer, have typically shown
water level declines of five feet to 60 feet. Hydrographs for six of these wells are shown on
Plate D-3, "Well Hydrographs for Gladtidings Groundwater Limited Area".
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GROUNDWATER USE

The principal groundwater user in the study area today, as in the past, is irrigated
agriculture. Studies conducted in 1966 (Hampton, 1972), estimated groundwater irrigation
use at 8600 AF annually, 2300 AF of which was probably occurring in the project area.
Municipal use in the City of Mt. Angel was 380 AF, and rural domestic use in the Hampton
report, for the project area, was estimated at 700 AF (75 gpd/person). Project area
groundwater demand in 1966, therefore, is estimated to be about 3400 AF annually.

Water use in the area has grown substantially since 1966, Based on the OWRD WRIS data
base, groundwater rights are attached to about 13,000 acres. Although we recognize that
there could be as much as 2.5 AF per acre permitted under legal constraints, current
cropping patterns and interviews with farmers (Tuscon Myers & Associates, personal
communication, January 1994) only justify a 1.0 AF/acre use. This translates into a
groundwater irrigation demand of 13,000 AF. Data from the City of Mt. Angel indicates
that current water use is approximately 530 AF annually. The 1990 census data for the
Pudding River Basin, prorated for the area of investigation, indicates a population density
of about 140 persons per square mile, or 10,080 people requiring service by domestic wells
(Tuscon Myers & Associates, personal communication 1993). Ata demand rate of 200 gpd,
a groundwater use of 2260 AF is calculated. Current total groundwater demand in the study
area, therefore, is estimated at about 15,790 AF, a five fold increase over 1966 levels. Most
of this demand is occurring in the basalt aquifers.
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NATURAL GROUNDWATER RECHARGE

Estimates of recharge for aquifers in the study area can be made using conclusions
presented by Hampton (1972), and the Willamette Basin Task Force (1969). They both
quote from Price (1967), and approximate recharge of about 1.5 AF /Acre for areas
underlain by Troutdale formation aquifers. If this estimate is reliable, the Troutdale aquifer
in the study area receives nearly 70,000 AF annually. Gonthier (1983), in studying the
Dallas-Monmouth Area estimated recharge of alluvial sediments at about 8 to 15 inches
annually. At this rate the Troutdale aquifer within the study area would receive recharge
between 19,000 AF and 58,000 AF.

Groundwater recharge to the basalt aquifer occurs in the foothills of the Cascades east of
the area and must flow underground laterally to reach the project area. Estimates of
recharge directly to this particular rock type have been estimated by the Oregon State
Engineer (1974), at 1.5 inches and were inferred to be two to five inches by Gonthier
(1983). Tributary areas of Columbia River Group volcanics east of the project area
potentially contributing to underflow total about 103,700 acres (Willamette Basin Task force,
1969, area D-1 on Map IV-11). At recharge rates of between 1.5 inches and five inches,
potential underflow into the project area is between 13,000 AF and 43,000 AF,

These estimates indicate that at least 32,000 AF of groundwater recharge is available to the
project area,
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GROUNDWATER QUALITY

A broad based water quality survey was included in the Willamette Basin Study (Willamette
Basin Task Force, 1969), which provided a generalized indication of groundwater quality.
No large databases are available to expand that work to include current conditions.
However, the U.S. Geological Survey is currently conducting a water quality study, including
groundwater, of the Willamette Basin. Their report might be available by the end of 1994.
While some water quality changes probably have occurred since the 1969 study was
conducted, they are not anticipated to be significant to this investigation. A general
indicator of water quality is total dissolved solids of TDS. Throughout the area, TDS was
found at concentrations less than 250 milligrams per liter (mg/1) in wells drilled in the
Troutdale and basalt aquifers. Locally, TDS levels exceeding drinking water standards
occurs in wells tapping the marine rocks aquifer or those which are hydraulically connected
to this aquifer. The City of Mt. Angel has also experienced problems with hydrogen sulfide
in one of their basalt wells. These problems have occurred in the easterly portion of the
area studied and not enough data has been compiled to map the extent of the problem
accurately. '

One water quality issue common throughout the area has been excessive iron content. This
causes staining of porcelain fixtures and clothes. The cities of Gervais and Hubbard to the
west of the study area treat their supplies to remove iron and manganese, and rural
residents typically either treat their domestic well water for iron problems or use cleaning
or bleaching agents to remove stains caused by their presence. It is not uncommon for the
iron content of groundwater in the project area to exceed 0.35 mg/1 (Willamette Basin Task
force, 1969).

Of 19 samples analyzed for irrigation water quality suitability within the entire Molalla-
Salem slope study area of Hampton (1972), 16 were found to be generally suitable for
irrigation of most crops on most soil. These analytical data indicate that by and large,
groundwater in this study area is suitable for agricultural purposes.
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ARTIFICIAL GROUNDWATER RECHARGE POTENTIAL

The feasibility of artificial recharge depends on the availability of suitable quality water, and
aquifer characteristics conducive from a permeability and storage capability standpoint to
receive, store and transmit the recharge water to points of future extraction. Specific issues
associated with water quality considerations include source and aquifer water temperature
and chemistry; source water dissolved air content and clarity, that is, a sediment free source
of water. All of these quality issues relate to the potential clogging the receiving aquifer.

The ideal aquifer for artificial recharge is one that is deep and is composed of materials that
are uniformly highly permeable. The aquifer should be relatively free of interbedded silt
and clay layers so that recharged water can move freely from the point of application or
injection to the point of extraction or use. There should be a sufficient volume of
unsaturated material available prior to recharge such that significant volumes of water can
be applied and stored for use in later months or years when the need arises.

One potential aquifer which might satisfy these conditions is the Troutdale. Typical yields
from this aquifer and the extensive clay zones identified in wells located in the area between
the Gladtidings and Mt. Angel groundwater limited areas suggest, however, that the success
of an artificial recharge program in this aquifer is highly dependant on local variations of
aquifer hydraulic characteristics. Siting potential injection wells would be subject to
identifying the most permeable areas that are situated close to potential points of use.
Assuming an injection rate of 200-400 gpm, a Troutdale aquifer well could conceivably
recharge about 25-50 AF per month, With a six month recharge "season”, a single well
would be capable, therefore, of about 150-300 AF. Some increase in volume of recharge
during a season might be realized if higher injection pressures were used or more highly
permeable aquifer zones were identified.

As discussed previously, the basalt aquifer has a limited storage capability compared to the
Troutdale aquifer. While some areas of this aquifer yield considerable volumes of
groundwater, it must rely on a constant source of recharge from the east for replenishment.
The structure and orientation of permeable zones in this aquifer are also irregular and
presently unknown, therefore making it difficult to predict where recharged water could be
extracted. For these reasons, it is not considered a likely candidate for artificial recharge
activity. '
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GROUNDWATER MANAGEMENT WORK PROGRAM

This program is intended to develop a basis for continued use of groundwater while
development of long-term water supply is underway. Long-term water supply development
will require at least 5 to 7 years for implementation. However, some means of water supply
must be available on an interim basis while long-term solutions are being developed.

This program concept is tracking of water level changes on a monthly basis for a 2-year
period and identification of specific thresholds that when exceeded, will trigger specific
management actions that affect groundwater use. For instance, if water levels in monitoring
wells drop below a specified elevation, pumping rates could be reduced or stopped in a
given well in order to prevent groundwater depletions.

Detailed work items and budget estimates for the next three years (January 1994 to January
1997) are presented below. Monitoring and reporting would likely extend beyond the
periods identified below. Work activities and budgets for monitoring after January 1997
would be developed during the period ending in January 1997.

A. Work Items for Completion for the Period January 1994 to January 1995

1. Prepare groundwater management program and present it to Oregon Water
Resources Department (OWRD) staff and identify needs to obtain permits for
groundwater use in Groundwater Limited Areas.

Budget Estimate $ 4,000

2. Based on results of item 1, present groundwater management program to Oregon
Water Resources Commission (OWRC).

Budget Estimate $ 4,700
3. Develop groundwater monitoring program and initiate well measurements, including:
1) identification of new wells to monitor, 2) preparation of data base for storing and
evaluating monitoring results, and 3) coordination of monitoring with personnel that
will perform water level measurements.

Budget Estimate $ 5,100

4. Perform monthly water level measurements in monitoring well network and perform
monthly evaluations of measurements.

Budget Estimate $ 18,100

5. Prepare and submit annual report of monitoring results, conclusions and
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recommendations to Pudding River Basin Water Resources Development Association
(PRBWRDA) and OWRD. Present report at annual PRBWRDA meeting.

Budget Estimate $ 5,500
TOTAL BUDGET ESTIMATE 1994-1995 $ 37,400

B. Work Items to be completed for the Period January 1995 to January 1996

1. Perform monthly water level measurements in monitoring well network and perform
monthly evaluations of measurements.

Budget Estimate $ 20,000
2. During November-December, 1995, identify water use thresholds and triggering
mechanisms that would activate adjustments in groundwater use, if necessary, based
on monitoring results and trends over the 2-year period January 1994 through
January 1996. Prepare report of findings, conclusions and recommendations for
PRBWRDA and OWRD. Present report at annual PRBWRDA meeting.
Budget Estimate $ 8,500
TOTAL BUDGET ESTIMATE 1995-1996 $ 28,500
C. Work Items to be completed for the Period January 1996 to January 1997

1. Perform monthly water level measurements in monitoring well network and perform
monthly evaluations of measurements.

Budget Estimate $ 21,000
2. During November-December, 1996, evaluate monitoring results with respect to
thresholds and triggering mechanisms, identify adjustments in groundwater use or
monitoring that may be necessary, prepare and present report to PRBWRDA and
OWRD.
Budget Estimate $ 6,000

TOTAL BUDGET ESTIMATE 1996-1997 $ 27,000
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FIGURE D-3 NUMBER OF WELLS DEEPENED BY YEAR
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PUDDING RIVER BASIN WATER RESOURCES DEVELOPMENT ASSOCIATION

APPENDIX E
RESERVOIR SITE SCREENING

The need for a reliable source of additional water was established in Chapter 3. Of the possible aiternative
sources of water, the construction of one or more reservoirs deserves a thorough analysis. Not only would
a reservoir provide the water needed for irrigation and M&I, but other benefits would be realized as well.
Water quality would be improved, with streamflows being enhanced in the streams. Water quality in the
Pudding River basin is a concern with both the Depariment of Environmental Quality and the Department
of Fish and Wildlife. Recreational benefits would also be created with a reservoir. These could include such
activities as boating, fishing, water skiing, and camping.

PROCESS OF EVALUATION

The process by which possible sites were marked for evaluation included the identification of previously
identified dam sites, and then looking further for possible new sites. Several criteria were used in the
evaluation of sites. All of the criteria must have besn met for any further analysis. The criteria used are by
no means extensive, but are adequate at this level for narrowing the possibilities to a few which couid be
evaluated further. The criteria are listed below, in the order in which all sites were evaiuated.

location relative to service area
storage yield

storage capacity

existing land use and ownership
environmental impact
construction cost estimate

Location Relative to Service Area

Before any further evaluation, the {ocation of the site had to lend itself well to the existing and future service
area. The cost of constructing and maintaining an extensive distribution system can easily overcome the
benefits of a lower cost dam. When the reservoir is outside of the service area basin, there Is an additional
cost of pumping the water into the basin, where additional pumping may still be needed. Therefore, by
locating dam sites relative to the service area, several previously identified sites surrounding the service area
were eliminated.

Storage Yield

The size of a watershed, the amount of precipitation it receives, and the characteristics of the watershed will
determine the amount of runoff it will generate (or yield). Annual yields have been estimated previously for
most of the sites considered. Dam sites with watershed areas not large enough to yield the amount of
storage desired were considered unsuitable for further analysis in this study. Aithough a combination of
smaller reservoirs would, in concept, be feasible, the capital costs would likely be considerably more than
for one larger reservoir, even with the accompanying distribution system. Therefore, the minimum storage
considered for a single site would be the total volume required for irrigation and M & i for the entire service
area.
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Storage Capacity

Some sites may have a large enough watershed to yieid the needed volume of water, but not have the
capacity to hold that volume. These sites might be suitable for a multiple site analysis. Storage capacities
of the sites were determined, either through existing information or by looking at USGS topographic maps.

Existing Land Use and Ownership

The existing land use and ownership of the property on which a site might be considered is crucial to the
feasibllity of the site. The displacement of a population, for instance, must be weighed against the feasibility
of another site. Also, different governmental regulations could apply, depending on ownership of the
property. State and federal land ownership was determined from an Oregon Department of Forestry map.

Environmental Impacts

Some environmental impacts are to be expected with the construction of a dam. The degree of these
impacts, the potential for mitigation, and the possibilities for environmental enhancement, all need to be
considered in evaluating a site. Environmental impacts could inciude impacts to any sensitive, threatened,
or endangered species, impacts to wetlands, or impacts to designated natural resource land uses.

Construction Cost Estimate

Once a site has been evaluated for all of the above factors, and it deserves further consideration, the cost
to construct a dam at the site should be roughly estimated. The initial cost estimate is based on an
estimated volume of material needed to obtain the storage desired. This is in recognition that the total cost
will be influenced primarily by the amount of material needed.

DAM SITES

Reports from which previously identified dam sites were taken include the "Willamette Basin Comprehensive
Study" (produced in 1969 by a task force comprised of various state and federal agencies), and a 1962
report produced by the Soil Conservation Service. Sites are identified below by names and numbers given
in the 1969 report, uniess they are only identified in the 1962 report. No sites were found that merited
further evaluation outside of those identified in these reports. Table E1 summarizes pertinent information
from each dam site evaluated.

SITE 337 on BEAVER CREEK (tributary of Buite Creek) @ R.M. 2
This site has insufficient storage capacity and the watershed is too small.

SITE 340 (Camp Creek} on ABIQUA CREEK @ R.M. 13.8

This site was considered feasible enough for a cost estimate. The cost per dam height and storage is
" summarized in Table E2. This site would displace at least 12 structures, based on the 1985 U.S.G.S.

topographic quadrangle.

SITE 346 (Crooked Finger) on BUTTE CREEK @ R.M. 20.3
This is an adequate site; however, It is included in the area for Site 347 which is also an adequate site with
a narrower embankment.

SITE 347 (Del Aire Ranch) on BUTTE CREEK @ R.M. 17.6

From the information gathered, this site is most viable of all the sites considered thus far. The cost per dam
height and storage is summarized in Table E2. The land use is not known, but from the 1985 U.S.G.S.
topographic quadrangle, the site would displace 4 structures.
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SITE 352 {Grange) on SILVER CREEK @ R.M. 9.3
This site was considered feasible enough for consideration. Initial cost estimates were not prepared, as the
site was considered very similar to Site 363 (Lower Grange), where cost estimates were prepared.

SITE 355 (Headwaters) on ABIQUA CREEK @ R.M. 20.8

This site was considered feasible enough for a cost estimate. The cost per dam height and storage is
summarized in Table E2. To obtain the desired volume behind the dam, the height of the dam would have
to be quite high, as there is a steep gradient in the creek at this point. This site is upstream of developed
areas. Part of the reservoir would be within the Santiam State Forest.

SITE 360 (Lower Abiqua) on ABIQUA CREEK @ R.M. 6.5
This site is not suitable as the embankment would be excessively large and it would displace too many
structures and people.

SITE 363 (Lower Grange)} on SILVER CREEK @ R.M. 8.0
This site was considered feasible enough for a cost estimate. The costs per dam height and storage are
summarized in Table E2. This site is very similar to Sites 352 and 389.

SITE 366 (Middle Abiqua) on ABIQUA CREEK @ R.M. 7.3
This site is not suitable as the embankment would be excessively large and it would displace too many
structures and people.

SITE 384 (Scotts Mills 2) on BUTTE CREEK @ R.M. 14.5
This site is not sultable, based on a site visit which revealed that there are a series of large slides at the site.

SITE 385 (Scotts Mills 1) on BUTTE CREEK @ RM. 21.2
This site is adequate, but the embankment would be excessively fong, requiring much material.

SITE 389 (Silver Crest) on SILVER CREEK @ R.M. 11.4
This site was considered feasible enough for consideration. fnitial cost estimates were not prepared, as the
site was considered very similar to Site 363 (Lower Grange), for which cost estimates were prepared.

SITE 398 on ABIQUA CREEK @ R.M. 122
This site is not suitable as it would require extensive embankment and also displace too many persons.

SITE 402 on ABIQUA CREEK @ R.M. 15.2
This site has a poor storage area and would require extensive embankment.

SITE 409 (Upper Abiqua) on ABIQUA CREEK @ R.M. 14.0
This site has similar and next to Site 340, which has a cost estimate summarized in Table E2.

SITE 569 (Coal Creek) on BUTTE CREEK @ R.M. 15.8
This site was considered adequate, but not as suitable as Site 347, which is a mile upstream from this site.
The reservoir would also inundate at least 24 structures.

SITE 583 on BEAVER CREEK (tributary of Butte Creek) @ R.M. 2.4
This site has insufficient storage capacity and the watershed is too small.

SITE 586 on COAL CREEK (tributary of Butte Creek) @ R.M. 2
This site is not suitable as it would require extensive embankment and the watershed is too small.
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SITE 588 on unnamed trib. of BUTTE CREEK (confiuence @ R.M. 13.4) This site has insufficient storage
capacity and the watershed is too small.

SITE 590 on FALL CREEK (tributary of Butte Creek} @ RM. 1.5
This site has insufficient storage capacity and the watershed is too small.

SITE 4 (Bear Creek) on BEAR CREEK
This site has poor storage capacity and is north of the service area, which would require a more extensive
pumping and distribution system than sites within or upstream of the service area.

SITE 5 (Needy) on unnamed trib. of BEAR CREEK
This site has poor storage capacity, low annual vield, and is north of the service area, which would require
a more extensive pumping and distribution system than sites within or upstream of the service area.

SITE 6 (Rock Creek) on ROCK CREEK @ 0.5 to 1.5 miles upstream of Highway 211
This site is at the north end of the service area and does not have the storage capacity required to serve
the entire service area. This site appears suitable as part of a multiple site analysis.

SITE 7 (Teasel Creek) on TEASEL CREEK
A reservoir appears to be already built at this site. Expansion would not be feasible.

SITE 8 (Wilhoit, Lower) on ROCK CREEK
A reservoir at this site would displace almost the entire community of Wilhoit, and was not considered
further.

SITE 15 (Meridian, Lower) on SILVER CREEK @ R.M. 6.5
This reservoir has been built for the City of Silverton. Expansion does not appear feasible.

SITE 33 (Zoliner Creek) on ZOLLNER CREEK @ R.M. 1.7
This site does not have the capacity required to serve the entire service area, and the watershed is too small.

Dam Sites South of Service Area

Eleven sites on the Littie Pudding River, Drift Creek, Beaver Creek (a tributary of Pudding River), and
Pudding River were evaluated with a requirement that a site would have to rate very well using all the criteria
described above, except location. The location of these sites, draining to the Pudding River south of the
setvice area, places their feasibility at a low level. Pumping and distribution costs would most likely eliminate
these sites as potential sites for further evaluation. None of the eleven sites met the above requirement that
would justify further consideration. These sites include:

SITE 14 (Hazel Green) on LITTLE PUDDING RIVER @ RM. 7.5
SITE 18 (Lower Drift Creek) on DRIFT CREEK

SITE 21 (Hanson) on DRIFT CREEK

SITE 22 (Lower Beaver Creek) on BEAVER CREEK
SITE 23 (Riches) on BEAVER CREEK

SITE 24 (Pratum) on PUDDING RIVER @ R.M. 54
SITE 344 (Coleman} on PUDDING RIVER @ R.M. 59
SITE 350 (Ebner) on PUDDING RIVER

SITE 351 (Fisher) on DRIFT CREEK

SITE 386 (Selah) on PUDDING RIVER @ R.M. 50.5
SITE 410 (Victor Point) on DRIFT CREEK
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CONSTRUCTION COST ESTIMATES

Four of the more feasible sites were evaluated for construction costs, using a rather rough estimate of
$100/cubic yard (c.y.) of embankment material for rofler compacted concrete (RCC). The basis for this
estimate is a recent engineers estimate for a similar RCC dam, which will require approximately 190,000 c.y.
of concrete. The estimate includes outlet works, etc., and a lower cost per c.y. should be anticipated for
larger embankments. For the purpose of a feasibility level estimate, however, the rough estimates given in
Table E2 are adequate, given the uncertainties which exist at this level (geologic conditions, environmental
mitigation, etc.).

Table E2
ESTIMATED DAM CONSTRUCTION COSTS

a40 CAMP CREEK 80 6600 423 $22,000,00
160 25600 $55,000,000

200 44800 $88,000,000

347 DEL AIRE RANCH 140 12400 27.0 $13,000,000
150 15000 $15,000,000

220 36000 $34,000,000

355 HEADWATERS 240 13000 18.2 $55,000,000
: 360 39000 $144,000,000

363 LOWER GRANGE 120 10800 420 $23,000,000
160 22000 $36,000,000

200 33000 $56,000,000

ABBREVIATED OPERATION STUDIES

Monthly yilelds at the two most feasible dam sites (Del Aire Ranch and Grange) were estimated and
compared with monthly project needs. Mean {(average) monthly flow rates and mean daily flow rates which
are exceeded 50%, 80%, and 20% of the time, were obtained from USGS Open-File Report 90-118 for Butte
Creek at Monitor and Silver Creek at Sliverton. These flow rates were used to estimate monthly and annual
yields (volumes of discharge) for the indicated percent of time at the stream gages. Monthiy yields at the
two dam sites were then estimated by muitiplying monthly yields at the gage sites by factors estimated from
an isogram of runoff patterns (Map V-2 from Willamette Basin Study).

Del Aire Ranch
Preliminary resuits of the abbreviated operation study for the Del Aire Ranch site on Butte Creek indicate

that some carryover volume may be needed to consistently meet the projected demand. During some
months, the instream water right will not be met. In that case, it is assumed that only what enters the
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reservoir will be released from the reservoir. The projected total irrigation demand, which would include
existing water rights as a result of committing these rights to flow augmentation, would be about 23,357 ac-
ft. This would require some carryover volume, if irrigation demands are to be met 80% of the time. Table
E3 summarizes these findings.

Table E3
DEL AIRE RANCH ON BUTTE CREEK
RUNOQFF VOLUME (acre-feet)

OCT 3689 1,358 0 588 0 430 0
NOV 3570 7,970 4,400 3,153 0 2,058 0
" DEC 3689 16,427 12,737 8,19 4,501 5,113 1,424
JAN 3689 13,078 9,389 7,059 3,370 4,932 1,243
FEB 3332 12,139 8,807 5,967 2,635 4,046 714
MAR 3689 11,675 7,986 6,652 2,963 5,295 1,605
APR 3851 10,072 6,222 6,350 2,499 5,036 1,186
MAY 5698 6,607 909 3,982 0 3,258 0
JUN 8791 2,934 o 1,752 0 1,314 0
JUL 9475 950 o 453 0 262 0
AUG 5495 407 0 181 0 131 0
" SEP 3031 569 0 302 0 206 0
|| TOTAL 58,000 | 84,187 50,449 44,630 15,969 | 32,083 6,172
Grange Site

Carryover volume may also be needed at the Grange site on Silver Creek to meet the projected demand.
The preliminary operation study for this site indicates that instream water rights would not be met in some
months. As with the Del Aire site, when inflow to the reservolr is less than the instream right, only the inflow
will be released. The projected total irrigation demand, which would include existing water rights as a result
of committing these rights to flow augmentation, would again be about 23,357 ac-ft. This would require
some carryover volume, If irrigation demands are to be met 90% of the time. Table E4 summarizes these
findings.
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Table E4
GRANGE SITE ON SILVER CREEK
RUNOFF VOLUME (acre-feet)

l oCcT 3579 1,371 0 715 0 513 0
NOV 3463 9,577 6,114 3,000 0 1,862 0
DEC 3579 22,634 18,956 9,658 - 6,079 4,411 833
JAN 3579 22,475 18,896 12,400 8,821 7.452 3,873
FEB 3232 14,000 10,767 8,838 5,706 5,923 2,691
MAR 3579 21,700 18,121 9,479 5,900 6,617 3.039 "
APR 3743 | 11,365 7,622 7,384 3.641 6,058 2,314
MAY 5587 6,856 1,268 4,471 0 3,517 0
JUN 8321 3,000 0 1,788 0 1,500 0
JUL 9617 1,252 0 775 0 531 0
AUG 6277 584 0 322 0 244 0
SEP 3406 808 0 340 o 300 0
II TOTAL 57,962 | 115,521 81,744 59,271 30,147 39,027 12,749
CONCLUSION

|

Based upon the above site screening process, the Del Aire Ranch site is recommended as being |
the most feasible of the sites, warranting more detailed evaluation and examination of funding alternatives. |
It is the most cost effective and located centrally with regard to the service area.
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PUDDING RIVER BASIN WATER RESOURCES DEVELOPMENT ASSOCIATION
P.O. BOX 851
MT ANGEL, OR, 97362

GRANT APPLICATION AND
WORK PROGRAM DESCRIPTION FOR 1994

PROJECT DESCRIPTION

This is a grant application for $65,700 to assist in implementation studies for a water storage project for
multiple purpose uses to be implemented by the Pudding River Basin Water Resources Development
Association, or its successor organization. During 1993 the Association, entirely with its own funding,
retained a consuitant team to prepare a formulation study to identify the most efficient alternative to develop
a water supply for the Association service area, bounded on the west by Pudding River from Silverton on
the south to Hiway 211 on the north and bounded on the east by Hiway 213, The Association adopted the
following work program at its meeting of February 28, 1994.

The project will provide an irrigation water supply to 4,500 acres of land not now irrigated, to about 2,000
acres of land with unreliable ground and surface water supplies and to about 1,000 acres of land now
irrigated with groundwater from deep wells that may find project water to be of less cost than existing
sources. The project also will include storage for municipal supplies for future needs for the City of Mt
Angel. Additionally, the project will include about 16,000 acre feet that will be used to augment streamflows
in Pudding River tributaries and in Pudding River from the mouth of Abiqua Creek downstream to the mouth
of Pudding River.

The funds requested herein will be used to develop more specific technical information about the damsite
and service area than was developed during the above preliminary study. The products will be useable
during final design of the project.

JUSTIFICATION

To approximate an economic gain attributable to the project, assuming the 4,500 of lands not now irrigated
are "dry-farmed" and produce wheat or tall fescue, annual gross return would be low, using “"Estimates of
1993 Gross Farm Income For Marion County”, January 31,1994, Oregon State University Extension Service.
With construction of the project, the 4,500 acres could produce a number of higher value crops. For
discussion purposes, these may include sweet comn, snap beans, cauliflower and strawberries. Average
gross returns are estimated below:

WHEAT 20,000 %3.20/BUSHEL 70 BUSHELS 4,500,000] SWEET CORN 15,730 $66.00 B.5TONS 11,797,500
TALL FESCUE 10,500  $35.00/ CWT 15 CWT 5,512,500 SNAP BEANS 11,180 $195.00 5 TONS 10,900,500
CAULIFLOWER 1.960 $388.50 STONS 3,822,000
STRAWBERRIES 2,100 $860.00 4 TONS 7,350,000
WEIGHTED AVERAGE, $/ACRE 330 1,100

Thus, gross income from 4,500 acres of "dry-farmed” lands in the service area at the weighted average
would be about $1,485,000. Gross income with the project, using the weighted average for irrigated crops
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would amount to $4,950,000 annually, for a gain of $3,465,000. Additionally, assuming one-half the increase
in gross return from the 3,000 acres now irrigated but with unreliable or undesirable supplies, a further gain
of $1,732,500 would result from project water service, for a total gain of $5,197,500.

Assuming 60% of the gain would be spent for annual operating costs, such as farm machinery, fuel, seed,
fertilizer and hired labor, over $3,118,500 would be added to the annual economic circulation in Marion and
Clackamas Counties, and using a factor of 5, would increase circulation In the two counties by nearly
$15,600,000 annually.

Products from dry-farmed operations are exported from the area with minimal processing. Production from
irrigated lands are processed locally, however, and increased production of irrigated crops for processing
would entail increased hiring by the food processing industry. Additionally, a representative value for hired
farm labor is one full-time position per 500 acres for a dry farm operation. With irrigated farms one full-time
employee is required for 150 to 200 acres, about a three-fold increase. Thus project water would generate
12 to 20 full time jobs in the service area. Seasonal employment would require about 5 peopie/acre for
harvest, etc., or about 800 persons.

SPECIFIC WORK PROGRAM DESCRIPTION

The following material describes work items proposed to be undertaken during the year to further
implementation of the Assoclation’s storage project at the Del Aire site on Butte Creek. It follows the outline
presented to the Association at its February 18, 1994 meeting.

DAM AND RESERVOIR
a. Preliminary Geologic Mapping

Geologic literature review and reconnaissance-level site observations have been done to
characterize regional geology and provide information on the types of geologic formations present
at the site. This information was used as indicators of the general suitability of the site for a dam.
Geologic mapping work for this year's budget is intended to document significant geologic features
at the damsite on a map and to provide more detailed information regarding types of geologic
formations present at the site, soundness of rock materials, resistance to weathering and erosion,
fracture and bedding characteristics, foundation support capability and conditions that will arise
relative to excavation at the site. This work also will include location and brief exploration of
potential sources of construction materials with focus on existing sources. This information will be
generated by observing existing exposures at the site. A preliminary definition of seismic conditions
will be accomplished. The information will be plotted on the topographic map to be developed for
the site under item b.

Budget: $3,600
b. Topographic Mapping

This work consists of preparing a topographic map of the damsite and abutments utiiizing aerial
photogrammetric methods. The map will center on the axis of the dam, and extend 800 feet
upstream and 700 feet downstream. The area of coverage will include the east and west abutment
areas to an elevation of 1000 feet above sea level (USGS datum). The approximate area of
coverage Is 40 acres. The contour interval will be 5 feet. The mapping will reflect more detalled
ilustration of abutment and valley fioor shape and steepness, more accurate elevation information
for the valley fioor and the top of the east abutment ridge at the damsite. There is a saddle atop
the ridge forming the east abutment that could fimit the height of the dam that could be constructed
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without causing overflow through the saddle. Mapping work will give special attention to this area.
The mapping data will provide for improvement in the accuracy of an area-capacity curve to be
developed as part of the Association's program.

Budget: $25,000
C. Seismic Considerations
Review of geologic and seismic information from the Department of Geology and Mineral Industries
(DOGAMI), and seismic design criteria used for dam design and analysis in Oregon over the last
10 years. The results of this review will assist in selection of appropriate types of dam structures
at the site. A report will be prepared to accompany the geologic map from item a.

Budget: $6,000
d. Cost Estimates for Dam
An improved estimate of costs should be prepared for both a rockfill dam and an RCC dam at the

Del Alre site. The estimate would best be prepared by USBR, if the work can be accomplished
within USBR’s budget limitations. This is being pursued, and an estimate of costs is listed here.

Budget: $20,000
Total for work at Damsite: $54,600
HYDROLOGIC ANALYSIS
a. Damsite Streamflow Estimate

PRBWRA.94

Flows at the Del Aire Ranch site were estimated for the completed reconnaissance study on the
basis of estimated drainage areas and unit area-runoff coefficients. A more accurate relationship
between the flow in Butte Creek at the site and flow measured at the gage at Monitor is necessary.
A "rated" channel section will be established at the site and one at the Monitor gage. Ten staff gage
readings, at various flow conditions, will be taken simultaneously at the two sites and will be used
to develop rating curves at the two locations. From these data a relationship between flow at the
site versus flow at the gage may be developed and used to adjust gage records to reflect flow
conditions at the site over the period of record.

b. Refined Area-Capacity Curve

Prepare refined area-capacity curve using dam axis topographic map .

C. Monthly operation and sizing study for reservoir.

Using estimated monthly streamflows and refined area-capacity curve, prepare and run reservoir
operation study to determine conservation and carry-over storage to meet service area demands.
Estimate reservoir evaporation and seepage losses. The resuits of the operation study also may

be used to develop a better estimate of hydro production.

Total for Hydrologic Analysis: $15,000
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SERVICE AREA INVESTIGATIONS

PREWRA.94

a. Creek Channel Investigations

East of the Hiway 213/Butte Creek crossing, some project releases would be diverted from Butte
Creek into a gravity pipeline. The pipeline will parallel Hiway 213 and extend both to the south and
north of Butte Creek. A lateral will extend about 1/2 mile to the west to deliver water to Zollner
Creek. To the south, the pipeline will extend to Abiqua Creek where water will be released for flow
augmentation and /or subsequent diversion. The northern branch of the pipeline wouid fork at the
town of Marquam, with one branch following a road going east to a terminus at Marguam Creek and
one branch following a road going northwest to terminate at an unnamed tributary of Rock Creek.

The reconnaissance study did not evaluate the capability of Zollner and Marquam Creeks and the
unnamed tributary to contain proposed flows without erosion, nor was effort expended to identify
the most "efficient” Rock Creek tributary. The capabilities of road culverts and other tributary cross-
draihage structures to pass planned fiows also needs to be identified.

Maximum planned releases to the subject streams are tabulated below:

ZOLLNER CREEK 15 23
MARQUAM CREEK 8 12
UNNAMED RQCK CRK TRIB 11 16

The above described work is needed to identify conditions unforeseen in the reconnaissance
investigation and to estimate the costs of preventing undesirable conditions from arising due to
project operation. The work would best be performed by SCS.

Creek channe! capacities and distribution water quality control costs: $17,500

As this work is underway, there will be a need to coordinate the efforts with other ongoing work in
the service area. We have estimated the costs for coordinate and management at $2,500.

b. Verification of Exdsting Water Use with OWRD water rights plot.

Plots of points of diversion, place and extent of use and water source in the proposed project
service area are being obtained from OWRD. The plots will be reviewed to identify existing Irrigation
in the service area for all uses. In addition, recent satellite imagery will be obtained to provide an
additional "check” on the OWRD plots. Errors and anomalies on the OWRD plots will be identified
and provided to OWRD for their use.

Plot acquisition: $ 250
Verification: $2,500
Satellite imagery acquisition: $1,500
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Working with farmers In the service area and the corrected water rights plots, lands for which
applications have been filed for irrigation will be identified. This work also will identify fands for
which water service from the storage project is desired.

Identify application/new lands: $2,500

Once the above is identified, a service area map will be prepared showing current irrigation, pending
irrigation and lands to be served from the project.

Service area map preparation: $3,600

COORDINATION/PROJECT MANAGEMENT

As this work progresses there will be a need for coordination among the parties and with the
Association to ensure that ali work is compatible and wili be useable in subsequent activities. With
introduction of grant funds inte the process, a report covering activity results will need to be
prepared, both to the Association and to the granting agency. Additionally, exploration of funding
mechanisms for project construction should be initiated with Congressional and agency offices.
Funds are provided to support team members and for Assoclation travel costs, as well.

Allowances for each team member are listed below:

Tucson Myers & Associates $10,000
Richard Craven 5,000
M. John Youngquist 5,000

Travel costs (2 people to Washington DC) are listed at  $5,600

SUMMARY OF PROPOSED EXPENDITURES

PRBWRA.94

DAM & RESERVOIR 34,600

COST ESTIMATES 20,000
HYDROLOGY 15,000

SERVICE AREA 12,850 17,500
COORDINATION/PROJECT 25,600
MANAGEMENT

TOTALS 73,050 37,500
GRAND TOTAL 110,550
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EXPENDITURE PLAN FOR 1994

The proposed work for 1994 will be supported by Association funds, “in-kind" services provided by other
agencies and grant funds from Economic Development Department grant funds. To justify the grant funds,
prior Association expenditures are used to show the leve! of contribution aiready made to the project.

Association expenditure data show that $27,666.75 was expended for project formulation purposes during
1993. This amount is composed of the following:

MARION COUNTY $61.75
OTHER CONSULTANTS 3,605.00
PROJECT FORMULATION TEAM 24,000.00
TOTAL $ 27,666.75

The Association has spent an additional $16,000 during calendar year 1994 for completion of the project
formulation study, for a total expenditure to date of $43,666.75.

GRANT AMOUNT TARGET

The total funding requirement for the described work is $110,550 for 1994. Of this amount, $37,500 is from
"in-kind" services, planned to be provided by SCS and USBR, leaving $73,050 to come from Association and
grant funds.

items that the Association are to fund include estimated travel costs, at $5,600, and the costs for acquisition
of OWRD printouts ($250) and satellite imagery ($1,500), for a total of $7,350. This leaves $65,700 to be
funded by Economic Development grant.

A summary table is shown below:

1993 $27,666.75 $27,666.75
1994 YTD 16,000.00 $16,000.00
1994 7,350.00 20,000.00 17,500.00 65,700.00 $110,550.00
TOTALS $51,016.75 $20,000.00 $17,500.00 $65,700.00 $154,216.75

PRBWRA.94 6
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East Valley Water District

Drift Creek Dam: Agriculture Economic Value Analysis

Introduction

The East Valley Water District (EVWD) is an irrigation district formed in 2002 for the purpose of
supplying irrigation water to its members’ lands and associated agricultural operations in Marion and
Clackamas Counties in the state of Oregon (Figure 1). The District service area is approximately 15,000
acres extending northerly from Silverton to just south of Woodburn and Molalla, between the Pudding
River on the west and the Cascade Mountain foothills on the east (Figure 2). The District’s approximately
75 members are currently served by a combination of individual farm wells and direct withdrawals from
local surface waters. Limited surface water supplies and lowering groundwater levels make the
development of a new surface water source an imperative.

WASHINGTON

OREGON
IDAHO

CALIFORNIA NEVADA

- East Valley Water District

Figure 1: East Valley Water District Regional Map.

The District is considering the development of a new water reservoir impoundment on Drift Creek, a
tributary to the Pudding River. The intended reservoir site is located approximately six miles southeast of
Silverton in Marion County, and the facility would be the cornerstone of a new surface water supply
system for the District. Stored winter water would be released during the summertime months and
conveyed downstream to the District’s service area via either a new raw water pipeline or by natural
channel flow along Drift Creek and possibly the Pudding River. Supplied water would be used for
irrigation purposes and would require the development of a new water distribution piping system for
delivery of irrigation water to served members.

EVWD Payment Capacity Report
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The goal of the associated project is to provide the needed long-term stable water supply for the District
farms through the development of an on-channel reservoir in the upper Pudding watershed on Drift Creek.
The proposed reservoir, an impervious earth-fill embankment, would impound at least 12,000 acre-feet of
water and will relieve pressure in the three limited groundwater areas in the District’s service area.

Background Information

The East Valley Water District has completed a significant number of studies toward development of the
Drift Creek Reservoir site and this report was the result of a request made for services from Oregon State
University’s Agricultural and Resource Economics Department.

The following report presents a payment capacity analysis that was conducted in order to ascertain the
financial ability of the District and its members to support the project costs. In order to secure project
funding, the Secretary of the Interior will have to determine that the suitability of the land can bear the
burden of cost according to its productive value.

Guidelines from the Bureau of Reclamation’s (BOR) economic analysis program informed this review. In
particular, the 2004 BOR report Technical Guidance for Irrigation Ability to Pay and Irrigation Payment
Capacity provided an outline to assess the District’s financial capability to pay for the infrastructure
development. The analysis determines the farm-level payment capacity aggregated to the entire District
level, less existing obligations, operation and maintenance costs and reserve fund requirements. The
components of the payment capacity are examined in this report.

Analytical Methodologies and Tools (A)

The BOR report lists a variety of methodological tools that can be selected to provide the financial
analysis, including “crop enterprise or whole farm budgeting, linear programming, quadratic
programming, and econometric modeling.” (BOR 2004) Of these methods, the crop enterprise or whole
farm budgeting approach was selected. This method is able to employ existing enterprise budgetary data
developed by university research and extension faculty and do so in a timelier manner when compared to
the other methods.

The crop enterprise approach will utilize two programs from AgTools™, a set of financial tools
developed by Oregon State University, Washington State University and the Universities of Arizona,
Idaho and California-Davis. In particular, AgProfit™ and AgFinance™ will be used to conduct the
payment capacity analysis and are referred to throughout the report. A description of each, which can be
found directly from the website www.agtools.org, is provided.

AgProfit™ is a computer program designed to assist agricultural producers make long-run decisions
when implementing technologies to a specific crop or analyzing cropping systems. AgProfit™ estimates
machinery, labor, and production input costs as well as fruit size, grade, and total yield for calculating
returns for crops with multiple establishment and production years. The program allows you to inflate
specific return and input cost items over time to analyze the net present value, internal rate of return, and
financial feasibility when implementing a particular technology, making minor changes to returns or input
costs, or comparing cropping systems.

AgFinance™ is a computer program designed to assist agricultural producers make long-run decisions on
a whole farm and ranch basis. You can load scenario files from AgProfit™ and Aglease™ into

EVWD Payment Capacity Report
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AgFinance™ to analyze your farm’s financial ratios and performance measures, which include working
liquidity, solvency, profitability, debt repayment capacity, and efficiency. You can change the number of
units in each scenario and observe the financial effects of implementing technologies, adding value to
your products, conservation practices, changing cropping systems or livestock enterprises, or leasing
additional land.

Datasets and Limitations

Data for the analysis will come predominantly from the Farm Service Agency (FSA) and the Oregon
Agricultural Information Network (OAIN). The FSA data provides crop representation for the EVWD but
only documents crop information for those farm operations that receive FSA financial support. These
geographically referenced FSA data were matched against the District boundary and account for roughly
47% of acreage within the boundary (Figure 2), or just under half. Therefore, the eventual District
payment capacity for this report will reflect that for approximately half of the acres within the boundary.

In this report, payment capacity is calculated for both the EVWD and for Marion County. Motivating the
analysis for payment capacity beyond the District to the Marion County level is partly due to the
aforementioned 47% representation. Additionally, the BOR report specifies that “all enterprises of the
typical operator should be represented, whether within irrigation district boundaries or not.” (BOR 2004)
Therefore, the analysis is extended to represent Marion County at large.

OAIN data is used for the Marion County level analysis. Information on prices and yields from OAIN are
also used with FSA District acreage data to determine payment capacity for the EVWD. The major
limitation of the OAIN is that some data remain unpublished for anonymity reasons. Therefore, some
crops including fresh vegetables are left out of the County analysis, despite their inclusion at the EVWD
level. This will underestimate the County’s overall payment capacity.

Characteristics of Representative Farms (B)

According to the BOR report, the “analysis should model operatorships, not ownerships.” Operatorships
are preferred because they provide more details in terms of cropping patterns and farm types and sizes. In
approaching this task, enterprise budgets are used to reflect future income in the project area.

Cropping Pattern (B.3)

In the analysis of cropping patterns, two separate sources are drawn upon to provide a representative
outlook on crops grown in the District. Both the Oregon Agricultural Information Network (OAIN) and
Farm Service Agency (FSA) data are referenced to detail cropping pattern.

EVWD. The FSA crop data are applied to the district boundary line in Figure 2 and the summary results
are presented in Table 1. These data are the most geographically refined data that exist for this region.
However, these surveys are administered solely to those receiving financial support from the FSA and
thus do not pertain to the entire District. The entire boundary consists of approximately 77,306 cropland
acres, for which 36,160 acres had a 2012 FSA acreage report on file. As previously mentioned, this
represents 47% coverage of the entire boundary.

EVWD Payment Capacity Report
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Table 1: EVWD Crop Acreage Reported to FSA (continued to next page).

Alfalfa 257.4 0.71%

Barley 21.3 0.06%
Beans 1,598.2 4.42%
Beets 108.1 0.30%
Blueberries 283.9 0.79%
Broccoli 243 .4 0.67%
Buckwheat 55.7 0.15%
Cabbage 30.8 0.09%
Canary Seed 8.4 0.02%
Caneberries 1,195.4 3.31%
Cauliflower 390.2 1.08%
Cherries 2.8 0.01%
Chicory 104.9 0.29%
Christmas Trees 699.1 1.93%
Clover 721.0 1.99%
Corn 2,201.3 6.09%
CRP 38.7 0.11%
Cucumbers 30.2 0.08%
Fallow 568.4 1.57%
Flowers 852.7 2.36%
Garlic 91.4 0.25%
Grapes 671.1 1.86%
Grass 14,111.2 39.02%
Greens 36.9 0.10%
Hazelnuts 921.9 2.55%
Herbs 25.8 0.07%
Home Garden 1.7 0.00%
Hops 1,129.0 3.12%
Kiwi Fruit 6.6 0.02%
Kohlrabi 13.7 0.04%
Meadow Foam 37.7 0.10%
Mixed Hay / Forage 1,339.9 3.71%
Mustard 22.3 0.06%
Nursery 1,256.1 3.47%
Oats 297.9 0.82%
Olives 4.8 0.01%
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Onions 509.4 1.41%
Parsnip 6.0 0.02%
Peas 695.3 1.92%
Peppers 713 0.21%
Potatoes 42.6 0.12%
Pumpkins 58.5 0.16%
Radishes 259.6 0.72%
Rhubarb 134.6 0.37%
Squash 174.4 0.48%
Strawberries 230.8 0.64%
Sugar Beets 2253 0.62%
Trees 28.8 0.08%
Watercress 7.0 0.02%
Wheat 4,299.5 11.89%
Wildlife Food Plot 31.0 0.09%
TOTAL 36,160.0 100.00%

As it is not practical to incorporate all the crops grown within an irrigation district as diverse as the
EVWD, some crops grown on a small percentage of total District acres are ignored. For example,
watercress and olives are two crops that are excluded from the analysis for this reason. Other small
percentage crops will be combined to represent more extensively grown crop acreage, such as grouping
alfalfa, mixed hay and forage together. These three enterprises are represented by the alfalfa enterprise
budget. Additionally, blueberries/caneberries are represented by blueberries, grass/clover by grass and
wheat/oats by wheat. These enterprise combinations are shown in the Table 2. All District and County
combinations are disclosed as enterprise budgets and are presented in Table 6.

Table 2: Selected Acreage of Major Combined EVWD Crops Reported to Farm Service Agency (as
shown in Table 1) (FSA).

Crop Acres Percentage of EVWD

(36160 acres)
Alfalfa/Mixed Hay/Forage 1,597.3 4.42%
Beans/Broccoli/Cauliflower/Corn/Peas 5,128.4 14.18%
Blueberries/Caneberries 1,479.3 4.09%
Grass/Clover 14,832.2 41.02%
Greens/Radishes/Onions/Misc. 1,422.8 3.93%
Hazelnuts 921.9 2.55%
Hops 1,129.0 3.12%
Nursery 1,256.1 3.47%
Wheat/Oats 4,597.4 12.71%
TOTAL 32,346.4 89.50%

EVWD Payment Capacity Report

270



Attachment B: Oregon State University Drift Creek Dam Agriculture Economic Value Analysis

Marion County. The OAIN dataset, although pertaining solely to Marion County and thus
geographically less refined than the FSA data, contains annually published crop acreages for several
county crops. As a result, five-year cropping patterns are averaged from 2007 to 2011 (Note: 2011 is the
most up-to-date year on record).

Table 3: Total Harvested Crop Acres in Marion County Including Non-Disclosed Acreage (OAIN).

2007 2008 2009 2010 2011
| 178,182 178,211 178,953 178,385 183,229 |

To calculate crop-specific percentages, harvested acreages for each crop was first divided by the
corresponding total harvested acreage for that year. Then, these five-year crop percentages were averaged.
For example, harvested acres for hazelnuts were 5,800 tons in 2007, 6,000 tons in 2008, 2009, 2010 and
6,200 tons in 2011. These numbers were divided into the corresponding year’s acreage listed in Table 3
and then averaged to provide a summary percentage. All enterprise percentages are shown in Table 4.

In the case of processed vegetables, FSA reports for the District contained acreage for processed
cauliflower, broccoli and peas. At the County level, these three processed vegetables are omitted as they
were not available through OAIN. Grass represents acreage for both perennial ryegrass and tall fescue but
the averages for price and yield are used from perennial ryegrass, as it is the dominant grass crop. Alfalfa
hay represents acreage for “other hay” as well but yields and prices from alfalfa hay are used.

The hops data from OAIN is for the Willamette Valley. This is a reasonable assumption, given that
Marion County hops accounts for 94% of the production in the Willamette Valley. Additionally,
processed sweet corn acreage represents Willamette Valley sweet corn. However, there is no way to
differentiate Marion County from the Willamette Valley because there are no published OAIN data.
Therefore, Willamette Valley sweet corn is treated as Marion County corn.

Table 4: Selected Crop Acreage of Combined Major Marion County Crops (OAIN).

Crop Harvest (acres) Percentage of Marion County
Alfalfa Hay 10,360 5.77%
Blueberries 1,466 0.82%

Grass 51,280 28.61%
Hazelnuts 6,000 3.34%
Hops 5,232 2.92%
Snap Beans 12,349 6.62%
Sweet Corn 13,880 7.74%
Wheat 16,800 9.33%
Total 117,367 65.15%

Irrigated Crop Acreage

An important aspect for payment capacity is irrigation. Irrigation data is available at the County level
through the USDA Census of Agriculture. According to the 2007 Census, Marion County had 96,382
acres in irrigated land. Within this irrigated land, there were 949 farms that irrigated 92,817 acres of
harvested cropland. Given that there were 199,832 total acres of harvested cropland according to the 2007
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Census (in slight contrast to OAIN), this yields a 46.4% irrigation rate for harvested cropland within
Marion County. This information is summarized in Table 5.

Table 5: Marion County Cropland, Irrigation (USDA 2007).

Marion County Cropland and Irrigation Acres

Total Harvested Cropland 199,832
Irrigated Land 96,382
Harvested Cropland within Irrigated Land 92,817
Pastureland and other land under Irrigation 3,565

Farm Type (B.1)

Major enterprises within the District and County were included and crops representing only a small
portion of the total district acres were excluded (or modeled on the basis of more extensive crops).
However, in the case of nurseries and greenhouses, which represent only a fraction of the District area,
their value is sufficiently high to warrant inclusion.

For this project analysis, only croplands were considered and livestock were omitted. In general, cropland
is the dominant farm land type in both Marion County (Figure 3) and more precisely the East Valley
Water District.

Land in Farms
by Type of Land

Cropland
73.17%

Other uses
8.67%

Pasture
8.83%
Woodland
9.33%

Figure 3: Marion County Farmland Percentages (USDA 2007).

It is important to note that the report specifies that “all enterprises of the typical operator should be
represented, whether within [the] irrigation district boundaries or not.” Therefore, there is some flexibility
in considering the characteristics of the representative farms. Payment capacity, as previously mentioned,
will thus reflect acreage data from within the boundary (FSA) and across Marion County as a whole
(OAIN) and will built upon the use of the enterprise budgets. It is important that these budgets are well-
defined, as they are fundamental in this analysis, and so a description is provided below:
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Enterprise Budgets

A whole farm analysis was used to determine the repayment capacity. Enterprise budgets are used in this
analysis to provide return and cost information for a particular crop.

Enterprise budgets are detailed lists of revenues and expenses for a specific enterprise(s) or common
rotation over a one-year period, typically designated on a per-acre basis. For crops like wheat, which are
typically grown in rotations, it is assumed that one-half acre is devoted to wheat production and the other
half to fallow. Revenues are calculated by multiplying crop prices by their respective market quantities.
Expenses for an entire enterprise include packaging, processing, value-added, non-harvest (i.e. fertilizers,
chemical pesticides), harvest (i.e. specific machinery, labor) and capital investment costs (i.e. equipment
and facilities replacement costs/depreciation). Each budget is regionally specific and represents an
estimate of typical costs and returns to the producer in that area. University research faculty, agricultural
specialists, local extension agents and economists collaborate with growers and farm suppliers on these
budgets, working together to establish a set of guidelines. In general, budgets are designed to reflect
common agricultural practices. For practical reasons, they are intended to be a helpful guide in estimating
a grower’s actual costs and as a result, the budgets do not represent any particular farm or operation. The
budgets used in this report are included in Section B of the Appendix.

For this agricultural value analysis, enterprise budgets were used and referenced from several different
university-related Extension offices, including the universities of Oregon State, Washington, Idaho and
California. These publications are all available online and referenced with links in the Appendix of this
report.

By default, nurseries and greenhouses are inherently diverse operations. For example, not only do
nurseries differ in their production practices (pot-in-pot, container, bare root, balled and burlapped,
protected or any combination), they differ significantly in what they grow as a result. Greenhouses are
similar in this sense, each growing unique crops with different requirements. Few enterprise budgets have
been developed for these operations. Consequently, production cost and expense information could only
be gleaned from publications based in other regions or from Oregon industry experts.

Farm Size (B.2)

As noted by the BOR report, it is important that “farm size should reflect the actual typical farm
operations” and furthermore, “should be at least large enough to provide reasonably full employment for
the farm operator based on the amount of investment and management expected for the type of farm
represented.” Figure 4 contains the Census figures for average farm size in Marion County.

Table 6: Marion County Highlights (USDA 2007).

2007 2002 % change

Number of Farms 2,670 3,203 -17
Land in Farms 307,647 acres 341,051 acres - 10
Average Size of Farm 115 acres 106 acres +8
Market Value of Products Sold $586,743,000 $430,666,000 + 36

Crop Sales $484,818,000 (83 percent)

Livestock Sales $101,926,000 (17 percent)

Average Per Farm $219,754 $134,457 +63
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In our decision regarding representative farm choice and farm size, the USDA averages were not used.
The enterprise budgets were determined to more accurately reflect actual farm size in that they reflect the
typical operation in that region large enough to provide full employment. The Census report data only
allow mean size calculations for crop-specific farm size, which are not necessarily indicative of the
typical operation due to influence from very small and large sized farms. Due to the fact that we will be
basing farm sizes off of the cropping pattern percentages already discussed, farm size is effectively
accounted for without the Census. The typical farm sizes extracted from the enterprise budgets, as well as
a general description are provided in Table 6.
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Table 7: Representative Farm Sizes, Descriptions, Assumptions and Abbreviations.

Representative
Farm
Abbreviation

Representative Description

Farm (Enterprise Budgets and FSA)

Alfalfa Hay

The alfalfa hay farm is based off of 320 acres in the Klamath
Basin and is adapted for the Willamette Valley. From the FSA
District data, alfalfa will also represent mixed hay and forage
acreage. From the OAIN County data, alfalfa hay will also
represent other hay acreage.

Blueberries

The typical blueberry farm will be 20-acres in the Willamette
Valley, OR. From the FSA data, blueberries will also represent
caneberry acreage. However, they will solely represent blueberry
acreage for the OAIN County data.

Fresh Vegetables

The typical fresh vegetable farm will be 100-acres of rotational
lettuce and radishes in the Willamette Valley, OR. From the
FSA District data, fresh vegetables will represent acreage from
greens, radishes, cabbage, cucumbers, onions, parsnips, peppers,
squash, pumpkin and garlic. Unfortunately, due to a lack of data
available, fresh vegetables will be excluded from the County
payment capacity.

FV

Greenhouse

N/A

GH

Grass

Due to complementary machinery and implements, the grass
budget was developed using machinery from wheat. Therefore,
the two were constructed together but are divided out by their
respective percentages in the District. The grass budget is
modeled after perennial ryegrass. From the FSA District data,
this farm will also represent clover. From the OAIN County
data, grass will represent perennial ryegrass and tall fescue
acreage. Prices and yields for perennial ryegrass are used.

Hops

The typical hop farm is developed from 660-acres in Yakima
Valley, WA.

Hazelnuts

The typical hazelnut farm is 100-acres in the Willamette Valley,
OR. Low yields from OAIN data indicated acres coming into
establishment. As a result, yields increase 10% annually.

HZ

Nursery

N/A

Processed
Vegetables

The entire processed vegetable farm is 600-acres in the
Willamette Valley. Of that total, 280-acres are sweet corn, 160-
acres snap beans, 80-acres broccoli and 80-acres cauliflower.
From the FSA data, processed vegetable farm will represent
acreage from peas as well. For the OAIN County data, processed
vegetables will solely represent Marion County snap beans and
Willamette Valley sweet corn.

PV

Wheat

The wheat budget was adapted from 2,000 acres in the North
Central Region to fit the typical winter wheat farm of 1200 acres
in the Willamette Valley Region. From the FSA data, this farm
will also represent oat acreage, but wheat prices are used. For the
OAIN County data, it will solely represent wheat.
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Nursery and Greenhouse

Nurseries and greenhouses represent the two most diverse enterprises grown within the irrigation district.
These industries typically occupy a small acreage amount but generate significant total sales, and thus are
included in the payment capacity.

In general, there is a lack of clear data available on nursery and greenhouse characteristics. The only data
that exist for these farm types at the County level is aggregate sales value. As a result, a more broad
approach will have to be used to include payment capacity by the greenhouse and nursery. This approach
will make use of information available from Northwest Farm Credit Services (NFCS). In particular,
operating expense ratio and profit margin data will be used in place of the methods followed by other crop
enterprises. This margin will be applied to the sales value data to calculate overall payment capacity.

This broad approach is necessary, particularly in the nursery industry, which has faced substantial
negative setbacks due to the financial crisis and ensuing drop in new housing units (Northwest Farm
Credit Services 2012). Industry averages for Bare Root and Container/Balled & Burlapped nurseries are
provided in Tables 7 and 8 as evidence of these impacts.

Nurseries. For Bare Root nurseries, pre-tax profit margins are negative from 2009 — 2011 and for
Container/Balled and Burlapped nurseries, the margin is negative from 2008 — 2011. However, the
nursery industry currently appears to be on a recovery path and will have the future ability to contribute
toward the project costs (Northwest Farm Credit Services 2012). If it’s assumed that this recovery will
return the industry to its 2006-2007 average operating expense ratio, a pre-tax profit margin can be
applied to County specific sales values data from the OAIN to determine its potential contribution.

Table 8: Bare Root Nursery Industry Overview (NFCS).

Bare Root Nurser

Year 2006 2007 2008 2009 2010 2011
Average Sales $5,260,996 $4,975,109 $4,667,314  $3,473,495  $2,871,893  §$2,851,855
Operating 88.78 % 91.73 % 98.55 % 105.74 % 118.96 % 111.77 %
Expense Ratio

Pre-Tax Profit 11.22% 8.27 % 1.45 % 5.74) % (18.96) % (11.77) %
Margin

Table 9: Container/Balled & Burlapped Nursery Industry Overview (NFCS).

Container/Balled & Burlapped Nursery

Year 2006 2007 2008 2009 2010 2011
Average Sales $9,195,057  $10,307,949  $9,572,833  $8,411,389  $7,772,421  $7,861,136
Operating 86.53 % 95.21 % 101.09 % 104.97 % 116.45 % 101.87 %
Expense Ratio

Pre-Tax Profit 13.47 % 4.79 % (1.09) % (4.97) % (16.45) % (1.87) %
Margin
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Table 10: 2010 Oregon Nursery and Greenhouse Survey (OASS).

Gross Wholesale Sales by Plant Material |

Plant Materials Sales Dollars
Container/Balled & Burlapped $ 376,300,000
Bare Root 115,000,000
Greenhouse 129,300,000
Other 55,400,000
TOTAL $ 676,000,000

With different operating expense ratios faced by Bare Root and Container/B&B nurseries, percentage
contributions of state sales will be calculated and then applied at the Marion County Level. From Table
10, Container/B&B wholesale sales represent approximately 75% of total wholesale sales when combined
with Bare Root nursery sales. Consequently, Bare Root sales contribute the remaining 25% to this
category. These percentages will prove useful in application to the OAIN data, which aggregates total
nursery sales. OAIN data for nursery sales is provided in Table 11.

Table 11: Marion County Aggregate Nursery Sales (OAIN).

Nursery Crops in Marion County (2007 - 2011)

Year Value of Sales
2007 $ 143,944,000
2008 115,155,000
2009 111,240,000
2010 133,861,000
2011 134,700,000
Average $ 127,780,000

Using the sales contribution averages, the value of sales can be broken apart into two separate categories,
which will enable different pre-tax profit margins to be applied in assessing payment capacity. The data
are separated in Table 12.

Table 12: Segregated Marion County Nursery Sales Data for Bare Root and Container/B&B based
on Assumptions from Table 10.

Nursery Crops in Marion County (2007-2011)

Year Bare Root Container/B&B Total
2007 $ 35,986,000 $ 107,958,000 $ 143,944,000
2008 28,788,750 86,366,250 115,155,000
2009 27,810,000 83,430,000 111,240,000
2010 33,465,250 100,395,750 133,861,000
2011 33,675,000 101,025,000 134,700,000
Average $ 31,945,000 $ 95,835,000 $ 127,780,000
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Greenhouses. Table 14 summarizes the most recent sales data for the Marion County greenhouse
industry. For these five most recent years of data, $37.1 million was the sales value average.

While the nursery industry was heavily impacted by the financial and housing crisis, the greenhouse
industry proved more salient. Using greenhouse industry averages provided by Northwest Farm Credit
Services, a payment capacity proxy can be calculated using an average pre-tax profit margin on the OAIN
Marion County sales data. Due to the industry buoyancy (compared to the nursery industry), the five
years from 2007 to 2011 will be used for this average and are show in Table 13.

Table 13: Greenhouse Industry Overview (NFCS).

Greenhouse Industr

Year 2006 2007 2008 2009 2010 2011
Average Sales $5,562,451  $6,251,346 $5,812,142  $5,811,144  $6,012,115  $6,124,468
Operating 91.85% 91.02% 90.96% 89.26% 90.69% 92.64%
Expense Ratio

Pre-Tax Profit 8.15% 8.98% 9.04% 10.74% 9.31% 7.36%
Margin

The 2007-2011 average pre-tax profit margin was approximately 9.086%.

Table 14: Marion County Aggregate Greenhouse Sales (OAIN).

Greenhouse Crops in Marion County (2007 - 2011) l

Year Value of Sales
2007 $ 39,478,000
2008 31,582,000
2009 33,824,000
2010 40,139,000
2011 40,790,000
Average $ 37,162,600

Crop Yields and Prices Received (B.4 and C)

To develop crop yields and prices received, the most recent five years of crop yield and price data from
OAIN were averaged. This five-year arithmetic mean (2007-2011) for both yields and farm-gate prices
received was then used to project for the five-year period this analysis examines, 2013-2017. It is
important to note that prices and yields are thus held constant over the five-year project period.
Later, this consideration will become important because in contrast to yields and prices received,
project costs will be inflated over time and consequently, will not remain constant. Overall, with
total revenues fixed over time and costs inflating, payment capacity will decrease over time.

In cases where data from this network were not available or incomplete, data location and assumptions
used are noted.
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Crop information on broccoli, cauliflower, radishes and spinach are unavailable through OAIN.
Consequently, these numbers were pulled directly from recent enterprise budget publications. These are
referenced at the end of this report and included in Section B of the Appendix.

Due to incomplete or non-published data through OAIN, hops and sweet corn production are assumed to
be equivalent to the Willamette Valley. Hops in Marion County represent approximately 94% of
production within the Willamette Valley and this assumption is very reasonable. There is no such
approximation for sweet corn production.

Additionally, average hazelnut per-acre yields from the OAIN database were significantly lower than the
yields from the hazelnut enterprise budget. This reflects how yields of new orchards, which increased by
400 acres over the past five years (2007-2011), are not fully productive yet. It takes a newly established
hazelnut orchard roughly seven years before it reaches full production. To try and account for this acreage
reaching heightened productivity, hazelnut yields are increased 10% annually over this five-year analysis.

Table 15: Price, Yield, Production and Sales Data for Selected Crops Analyzed (OAIN).

Yield

Crop Unit L) Price ($/unit)  Value Sales ($)
Alfalfa Hay tons 5.3 186.00 $ 1,734,200
Blueberries Ibs 8420.0 1.15 14,113,400
Broccoli tons 5.0 500.00 -
Cauliflower tons 6.0 350.00 -
Greenhouse - - - 37,163,000
Hazelnuts Ibs 1090.0 0.92 592,640
Hops Ibs 1748.0 3.28 29,782,600
Leaf Lettuce cartons 900.0 8.00 -
Nursery - - - 127,780,000
Perennial Ryegrass  lbs 1640.0 0.61 36,674,800
Radishes cartons 700.0 9.00 -
Snap Beans tons 6.7 206.97 16,502,000
Sweet Corn tons 10.1 107.49 15,064,400
Wheat BU 104.0 5.99 $ 10,816,600
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Investment Values (D)

Land Value (D.1)

For this agricultural value analysis, it is assumed that all representative farmland is owned rather than
leased. The average market value for land growing grass seed, wheat, alfalfa and mixed hay is $5,000 per
acre and all other land $10,000 per acre. Irrigation water cost is excluded from these land investment
values.

Buildings, Other Improvements, Orchards, Vineyards, Permanent Crops and Machinery and Equipment
(D.2,D.3 and D.4)

Enterprise budgets were used in order to obtain market values for intermediate (10 years or less) and
long-term assets (greater than 10 years). Percentages were then developed to represent the composition of
intermediate-term assets to the entire asset base (intermediate plus long-term), as well as for the long-term
assets to the entire asset base. These percentages were then applied to calculate annual depreciation costs,
described more in Section E.4.

Livestock (D.5)

Livestock are not included in this agricultural value analysis.

Farm Expenses (E)

Input Levels (E.1)

Extension Service studies were used in determining the amount of input levels. The Extension published
enterprise budgets reflect common practices, not necessarily optimum practices. Input levels are
consistent with yield levels and other representative farm practices. Fertilizers, pesticides and other
chemicals are aggregated in the enterprise budgets included in the Appendix of this report. To view them
individually, please reference the corresponding website link(s) included under each budget.

Input levels are held constant in this analysis due to the fact that yields are held constant. Hazelnuts are
the one exception, where per-acre yields increase 10% annually. In this instance, input levels are adjusted
accordingly to reflect the higher yields.

Prices Paid (E.2)

The prices for input items were taken during the development of the enterprise budget. As the majority
was published between two and four years ago, these budgets reflect up-to-date accounts of revenues and
market expenses faced by producers. In instances where an enterprise budget was older, as the case with
the Alfalfa budget, production practices were assumed to be the same but equipment prices were taken
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from recent budget publications for other enterprises. In the rare instance that this was not possible and a
viable substitute could not be located, the price of the item was inflated over time to reflect the current
cost.

All input prices are inflated 3% annually across this five-year analysis. In other words, each budget
line item’s price increases 3% from the previous year for all five-years. As noted previously, prices
are held constant initially and will be increased in a sensitivity analysis.

Diesel and gasoline are two important inputs in this analysis. Fuel usage was calculated using the
machinery application within AgProfit'", and starting prices for these fuel types were $3.60/gallon and
$4.00/gallon, respectively. Fuel prices are inflated 3% annually across the duration of this analysis.

Interest Costs (E.3)

In this report, interest expenses reflect annual operating capital. Interest on annual operating capital is
applied to each enterprise budget using the following assumptions:

e Interest Rate: 8%
e Percent of Costs Borrowed: 80%
e  Number of Months to Borrow: 6

Depreciation (E.4)

Using the suite of AgTools™ software programs, depreciation costs are calculated annually for each
representative farm from crop budgets. These costs represent the reduction in asset value over time,
especially due to wear and tear. Depreciation costs for machinery (i.e. tractors and coinciding
implements), buildings and other capital investment are divided into two categories: intermediate and
long-term assets. Intermediate assets have a useful life of 10 or less years while long-term assets greater
than10 years. Asset values for both reflect current market values described in (D.2, D.3 and D.4).

Replacement Costs

There are times however when the value of intermediate and long-term capital assets decline over time on
the balance sheet. This may imply that there are insufficient principal payments from loans and capital
purchases from cash to replace those assets in a timely manner. In these instances, replacement costs are
included to make certain sufficient cash dollars are available to replace longer-term assets that depreciate.
These replacement costs are taken from annual cash flows. Intermediate and long-term assets are inflated
2% annually and 1.5%, respectively, across the duration of this analysis.

This step reduces the loan arrangement complications and ensures that aging capital investments will be
replaced responsibly, so that the payment capacity will not comprise income that should’ve been diverted
toward reinvestment. However, it does not enable meaningful divisions between debt and equity to be
made.
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Taxes (E.5)

Property taxes are included as a line item expense in each budget. Per-acre property tax charges for each
representative farm are $20 per acre. Other taxes, including workers’ compensation and payroll taxes, are
covered under hired labor expenses and are not incorporated as an individual budget expense.
Approximately 30 percent of per hour wages was added to the wage to cover these taxes.

Insurance (E.6)

Property insurance costs are included as an aggregate budget cost in the payment capacity analysis. On
average, these costs are approximately $35 per acre and represent a blanket policy that lumps vehicle,
fire, theft, machinery and equipment insurance costs together.

Per-acre property insurance charges for each representative farm are $30 for Alfalfa Hay, Blueberries,
Hazelnuts, Hops, Processed Vegetables and $35 per-acre for Fresh Vegetables and Wheat and Perennial
Ryegrass.

Repair Costs (E.7)

The repair costs for each piece of machinery and equipment were estimated with coefficients derived by
the American Society of Agricultural Engineers. Machinery costs input into this program application were
obtained from relevant machinery publications and enterprise budgets cited in both the reference section
and within the Appendix. Repair costs appear under the more general per acre machinery cost for each
piece of equipment. Repair and maintenance costs are inflated 3% annually across the duration of this
analysis.

Hired Labor Expenses (E.8)

Labor expenses were developed during the enterprise budget construction phase. As a result, they reflect
the labor associated with the typical farm growing a particular enterprise. Regional wage rates were used
in determining labor expenses. No secondary data was specifically referenced in this payment capacity
report due to the fact that this information had previously been referenced in the enterprise budget
development phase. All labor costs, including harvest and non-harvest, are inflated 3% annually across
the duration of this analysis. Additionally, associated labor housing costs are increased 3% annually
where applicable.

Custom Expenses (E.9)

There were no custom expenses for farm enterprises included in the analysis.

Nonproject water expenses (E.10)

Nonproject water expenses are not considered in this payment capacity report. All potential project water
is treated as replacement water for individually owned wells and groundwater. Irrigation infrastructure for
irrigated crops is assumed to be already established and only the associated maintenance and repairs for
irrigation systems are considered as farm level expense items. Consequently, the payment capacity will
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represent the residual income available for project water charges, including electricity pumping costs and
the water itself.

Returns to Operator’s Factors of Production (F)

Return to Labor (F.1)

Farm operator’s labor is valued at the current wage rate for supervisory and hired labor in the
representative farm region. Labor performed by the operator’s family is valued at the same wage rate as
hired farm labor. These returns to labor are included as budget expense items. The representative farm
types developed from the enterprise budgets include farmer operator labor in addition to other labor
necessary for the operation.

Return to management (F.2)

An allowance of 10% of net farm income is made for the farm operator’s management ability over and
above the supervisory labor rate (BOR 2004). This return to management represents an opportunity cost
to the farm operator.

The payment capacity analysis utilizes both AgProfit™ and AgFinance™ programs. Individual per-acre
budgets are developed for each enterprise using AgProfit' . The output serves as an input to
AgFinance™, where each representative farm is built. The net income calculated from the program
subtracts annual farm costs, which includes the returns to labor mentioned above, from gross income. The
10% allowance is calculated from this net income. In developing the payment capacity, it is later
subtracted alongside the return to equity to find the residual income available for project funding.

Return to equity (F.3)

The return to equity is an allowance for the farm operator’s equity subtracted from net farm income. A
rate of 3% is applied to the equity (non-debt) share of farm investment and annual operating capital in
computing this allowance (BOR 2004). Within the AgFinance™ program, equity appears as net worth.
Three percent of this total net worth, which varies from year to year, is subtracted from net farm income.

Payment Capacity for Representative Farms

Gross farm income is derived from crop sales data and from the AgFinance balance sheets. Farm/ranch
income is calculated according to the following formula:

Farm/Ranch Gross Income = Total returns from each budget file loaded in this analysis
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Farm expenses are subtracted out to determine net farm income. With net farm income, which already
accounts for the family’s labor contribution, the returns to equity and farm management are subtracted out
to yield overall payment capacity, or the measure of the District’s repayment capabilities for the project
costs. This payment capacity calculation is visually detailed in Attachment 3 of the BOR report and all
spreadsheets are provided in Section C of the Appendix.

Payment capacity will drop with each subsequent future year. As previously mentioned, this is in
part due to the fact that total revenues remain constant over time since yields and prices received
do not change over the project period. With costs inflating, this will cause the future payment
capacity to trend downward. Additionally, depreciation and replacement costs will exaggerate this trend
with some representative farms, depending on the quantity of depreciable assets and composition of
intermediate and long-term assets. For example, per-acre blueberry payment capacity contribution
decreases over time largely due to inflating costs. The typical blueberry farm has a relatively low asset
base, so its replacement costs are minimal in comparison to other representative farms. For example, the
typical hops farm has a large asset base and replacement costs for intermediate and long-term assets are
considerable. Consequently, with these costs simultaneously inflating over time, replacement costs are
significant in some instances. The Beginning Balance Sheet in the Appendix shows the aggregate asset
numbers for intermediate and long-term assets used for each representative farm.

In defending the assumption of constant total revenues (gross income), its effect on payment capacity
over time and why this declining trend in ability to pay may not occur exactly as demonstrated here, some
visual examples are helpful. The motivation for holding total revenues constant is evidenced in Figures 5
and 7. There have been noticeable and unpredictable fluctuations in farm gate prices received over time,
in contrast to the general trend of increasing costs. Conceding this, a historical five-year average arguably
provides more reliability in projecting out future prices than other methods. It is worth noting that in some
instances, extrapolating future prices using linear regression methods would actually produce future farm
gate price estimates that are lower than the five-year OAIN averages used here.

The difference between gross income and annual costs, or the payment capacity, also differs between
representative farm types, as shown in Figures 6 and 8. The payment capacity for blueberries, a less
capital intensive operation, declines marginally relative to the representative farm growing grass and
wheat, an operation with significantly more capital use. This analysis cannot account for the fact these
more capital intensive operations may experience technological innovations that will not only reduce
production costs but possibly even extend the capital life of the equipment, thus reducing the equipment
replacement rate over time. These efficiency changes are especially difficult to model in this short term
five-year analysis but would alter the slopes of the red cost lines in a downward direction.

Furthermore, variation in both farm gate prices and input prices in the short term adds insight as to why
the decline in payment capacity may not definitively occur as depicted in this analysis. In the short run,
fluctuating prices received could increase more than costs due to integration or introduction into new
markets or value-added processes. Again, these changes are hard to account for in the five-year analysis.
However, these changes along with general increases in demand would tend to alter the blue gross income
lines in the upward direction away from the red cost lines, increasing the overall net ability to pay for
future project debt. The assumptions used here therefore are more conservative, producing a lower bound

EVWD Payment Capacity Report

284



Attachment B: Oregon State University Drift Creek Dam Agriculture Economic Value Analysis

23

for the District’s payment capacity. These w