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drought-prone region. The goal of this Feasibility Study is to assess the irrigation system and develop strategies and solutions to 
reduce water loss and support water conservation. 
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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.  

The 2,105-acre Juniper Flats District Improvement Company (JFDIC) is located in Tygh Valley, Wasco County. 
JFDIC serves approximately 24 farms that grow alfalfa and high value hay crops. The JFDIC irrigation system, 
constructed in the 1960s, includes sections of natural drainages and stream areas that transition to open 
ditches. See Figure 1, Location and Vicinity Maps.  The 50 miles of main channel coupled with 50 miles of 
dendritic laterals have been maintained by JFDIC. JFDIC is in desperate need of a Feasibility Study to 
determine the location, nature, and quantity of water loss at various points in the system. Approximately 55 
cubic feet per second (cfs) of water is diverted from Clear Lake Dam each year into the irrigation water 
conveyance system.  Less than half of this water reaches the fields for irrigation. Seventy-five percent of the 
water is used for sprinkler irrigation and 25 percent is used for flood irrigation. The irrigated area is covered 
by 3 feet of water; therefore, the need is 6,300 acre-feet of water. The Clear Lake Reservoir, located 
approximately 25 miles west of Tygh Valley, holds 8,000 acre-feet of water. If such a large volume of water 
were not lost through inefficient water conveyance methods, there would be sufficient flow for the seasonal 
irrigation requirements. A 2008 study by Oregon State University (OSU) students estimated that in the first half 
of the water conveyance system (from the existing diversion to Pine Grove, see Figure 1), approximately one-
half of the available water is lost during transmission to irrigators. It is anticipated that there are significant 
additional losses in the second half of the water conveyance system. The goal of this Feasibility Study is to 
complete an improved map of the water conveyance system, quantify water loss in different segments of the 
conveyance system, identify the areas of greatest water loss, develop strategies and solutions to reduce water 
loss and support water conservation, and identify cost-effective projects to improve the system and conserve 
water.  

The overall goal of projects developed as a result of a Feasibility Study is to reduce water loss. The 1960s 
infrastructure, lack of mapping, and numerous extensions of ditch laterals over the years are conditions that 
have raised questions about the exact nature of flow, water loss, water use, and system infrastructure as a 
whole. This Feasibility Study is a critical first step in gaining a more complete understanding of the existing 
ditch conditions prior to developing solutions to reduce water loss and support water conservation. When 
complete, the Feasibility Study will provide a prioritized outline of solutions that will provide the best return for 
any capital investments in the system.   

This Feasibility Study will map the irrigation system, collect flow data, and identify potential sites that will be 
suitable for improvement projects to reduce water loss. This Feasibility Study will consider the location, size, 
soil quality, water supply needs, community support, and financial feasibility of project options. After this 
Feasibility Study is complete, JFDIC will seek to obtain funds to complete the design and construction of the 
improvements identified in the Study.       

 
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.” 

JFDIC is located in the northern portion of the Deschutes Subbasin in north central Oregon, which has an arid 
to semi-arid climate. Precipitation in the lower central locations is approximately 10 inches per year. The 
community’s economic base is agriculture. The lack of precipitation, high evaporation, and large withdrawals 
of water from both groundwater and surface water sources for the irrigation of agriculture crops creates a 
significant water supply challenge.  
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JFDIC possesses a water right for the volume of water addressed in this project. This water is available to use, 
yet the goal of the project is to conserve this water. 
 
Local Water Supply Needs.  JFDIC requires approximately 6,300 acre-feet to irrigate the 24 farms located on 
the 2,105 acres that make up JFDIC. JFDIC possesses a water right for the full 8,000 acre-feet of water located 
in Clear Lake. The available water supply is more than sufficient to fulfill local water supply needs if water loss 
from the leaking conveyance system were to be addressed. This is the purpose of the Feasibility Study.  
 
A study conducted by OSU students in 2008 noted, "Many methods were used to investigate various portions of 
the ditch, and the overall result confirms some hearsay suspicions: about half of the water that is diverted into 
the ditch from Clear Creek leaves the ditch by the time the water arrives at Pine Grove." The researchers found 
that, "of the 46-48 cfs entering the ditch at the diversion, 24 cfs are left in the main ditch as it passes through 
Pine Grove, with another 3 cfs in the south ditch.  Approximately 20 cfs of water is lost in its route." This water 
is vital to local water supply needs, which are defined by the region’s strong farming economic base. 
 
Regional Water Supply Needs.  The Deschutes Subbasin Plan, prepared by the Northwest Power and 
Conservation Council in 2005, identified regional water supply needs that the project will help address. 
The Plan identifies the Clear Creek Habitat Complex as a key area. It was noted that Clear Creek has 
seasonally low stream flow below irrigation diversion structures, and water is diverted from the creek year-
round. Clear Creek downstream of Wasco Dam has low winter flow associated with reservoir storage, and there 
is also “significant water loss in the Juniper Flat Ditch.” The Plan listed several goals including increasing 
minimum stream flow by 25 percent by 2030 and reducing fine sediment by 25 percent by 2030.  
 
The project would support both of these goals because decreasing water loss in the ditch would increase flow, 
and having consistent flow in a repaired ditch would help reduce sedimentation. Additionally, through 
addressing water loss in the system, water storage will be improved. 
 
 Statewide Water Supply Needs.  Oregon's Integrated Water Resources Strategy (2012) encourages local 
development of strategies to evaluate in-stream and out-of-stream needs as they relate to water quantity and 
quality. The Strategy lists multiple ways to address water-related concerns in the state, including improving 
local water planning. This locally-initiated project is an excellent example of planning at a community level.  
The Strategy identifies Oregon as being third of all states in the number of farms that use irrigation. A part of 
the Strategy includes maintenance and improvement of water-related infrastructure. The installation of a water 
conveyance pipeline accomplishes a much-needed upgrade to irrigation infrastructure.      

 
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). 

       Water supply needs are estimated to be 6,300 acre-feet per year, and the Clear Lake Reservoir holds 8,000 
acre-feet of water.  If water loss was substantially eliminated, the proposed project could supply 100 percent of the 
irrigation needs for the 2,105 acres of cropland.  
 
Currently, Clear Lake water levels are very low by the end of the irrigation season due to water lost through 
evaporation, seepage, and inefficiencies in the water conveyance system. Clear Lake will be more protected as less 
water will be needed to accomplish the same amount of irrigation after the Feasibility Study recommendations are 
implemented. This will result in increased reliability of the system and a reduction in water loss (approximately one-
half to two-thirds) of the initial flow.       
 

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

 Large-scale improvements to water conveyance systems are expensive and can be challenging to implement.  
This Feasibility Study is the most appropriate and pragmatic approach because it will assess the entire water 
conveyance system, determine the places with the most water loss, and develop improvement projects that are 
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affordable, fundable, and implementable. Through assessing the entire system, the most technically feasible and 
cost-effective alternatives will be developed for implementation. 

Because this irrigation system was developed in the 1960s and modified as JFDIC grew and added users, there 
is no authoritative map of the system with information about the type of conveyance system, outlets, and other 
features. This Feasibility Study will seek to verify the extent of the irrigation system, identify the areas with the 
most water loss, and evaluate a range of solutions to address the water loss. Improvement projects will be 
evaluated based on a cost/benefit analysis of water conservation and efficiency alternatives, potential 
environmental impacts, and evaluation of the project’s local and regional water conservation priorities. 

Technical aspects of this Feasibility Study include: 

• Existing Data Review - Water resources engineers will evaluate all existing data associated with this project 
to create a preliminary conceptual site model.  

• Study Plan - Data gaps will be addressed with a study plan that will guide fieldwork. 

• Fieldwork (General) - The Study will likely focus on the ditched portions of the main irrigation system (the 
natural stream area and laterals will likely be mapped, but not modeled for flow). 

• Fieldwork (Mapping) - A Trimble global positioning system (GPS) unit will be used to create a 
georeferenced, accurate map of the system features. 

• Fieldwork (Flow Measurement) - Flow will be measured in the canal at critical junctures to determine 
water loss in individual sections of the system.  

• Fieldwork (Condition Evaluation) - The conveyance system will be inspected, photos will be taken, and the 
general condition of the system will be reviewed. Employing established data collection and analysis procedures 
will ensure that conclusions are meaningful and defensible.  

• Data Analysis - Flow loss will be calculated and modeled, if necessary, to quantitatively determine areas of 
highest loss potential. 

• Feasibility Study - Recommendations will be presented with the associated costs and benefits of each. A 
strategy for funding each recommended improvement will also be supplied.      

 
 
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:   
 
(i)    Streamflow measurement;  
(ii)   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.) 

        a. Once funding is secured, a contract for engineering services will be obtained. Wasco 
County Soil and Water Conservation District (SWCD) has agreed to act as the grant administrator. 
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The first step in this Study will be to gather and analyze all existing data including any basin plans, 
studies, system drawings, flow/temperature data, landowner interviews, and any other information 
that will facilitate the mapping and analysis of the irrigation system. Next, the project engineer will 
develop a study plan and fieldwork plan.  These efforts will fill data gaps with existing data. This 
will likely include geographic information system (GIS) and GPS mapping of the physical ditch 
location as well as environmental conditions influencing the ditch and collecting flow 
measurements in key locations along the main ditch to gain an accurate portrait of where water 
loss is most significant. After data collection is complete, the data will be analyzed and 
incorporated into the Feasibility Study. The engineering team will develop a range of alternatives 
to improve the system, cost estimates, recommendations for funding programs, and a prioritization 
of activities. After this Study is complete, final grant documentation and applications will be 
submitted for design and construction of the prioritized improvement alternatives. 

b. The Study is anticipated to begin in August 2016, immediately after funding has been obtained 
from the Oregon Water Resources Department (OWRD) and Oregon Watershed Enhancement 
Board (OWEB).  The majority of the fieldwork will be completed in late fall 2016 and early summer 
2017.       

i. Secure Funding and Contract for Engineering Services 

ii. August 2016 

iii. Receive notice of OWEB and OWRD grant success, sign relevant Contract documents 

iv. Wasco County SWCD, JFDIC, and engineering team staff time  

 

i. Review Existing Data 

ii. September to December 2016 

iii. Gather and analyze existing data including any basin plans, studies, system drawings, 
flow/temperature data, landowner interviews, and any other information that will facilitate the 
mapping and analysis of the irrigation system 

iv. Engineering team staff time, flow model software, landowner contact information 

 

i. Draft Study Plan 

ii. January to March 2017 

iii. Develop study plan to fill data gaps uncovered by the existing data review. This is likely to 
include mapping using a Trimble GPS to map the physical ditch location as well as environmental 
conditions influencing the ditch, and collecting flow measurements in key locations along the main 
ditch to gain an accurate portrait of where water loss is most significant 

iv. Engineering team staff time 

 

i. Conduct Fieldwork (Mapping/Flow Measurements) 

ii. March to April 2017 

iii. Site visit for mapping, flow measurements, and general data collection 

iv. Trimble, GIS, four flowmeters, engineering team staff time, JFDIC staff time to conduct site 
visit 

 

i. Analyze Data and Complete Feasibility Study 

ii. April to June 2017 
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iii. Accurate description of existing conditions including a range of alternatives to improve the 
system, cost estimates, recommendations for funding methods, and prioritization of activities 

iv. Engineering team staff time 

 

i. Close Out Grant and Final Paperwork 

ii. July to September 2017 

iii. Submit final grant documentation and applications to fund the design and construction of 
the prioritized improvement alternatives 

iv. Engineering team, Wasco County SWCD, and JFDIC staff time  

 

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 JFDIC is located in central Oregon in the northern part of the Deschutes River Basin 

(HUC 170703), Wasco County, Township 4-5 South, Range 9-15 East, Willamette Meridian.  The 

ditch begins at Clear Lake Dam, located on the western boarder of Wasco County, and ends 

between the cities of Tygh Valley and Maupin after crossing U.S. Highway 197. The study area to 

be examined within this Feasibility Study is shown on Figure 1, Location and Vicinity Maps. 

Waterbodies in the project area flow east to the Deschutes River. 

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

       The waterbody flowing from Clear Lake is Clear Creek, which is a tributary to the Deschutes River. 

The irrigation system begins at approximately river mile (RM) 2.5 of Clear Creek and ends where Clear Creek 

meets Clear Lake Reservoir at approximately RM 33.  

c. Whether the project will be off-channel or on-channel (for above-ground storage only). 

           This is not an aboveground storage project. 

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

          JFDIC’s existing water rights will be retained for this project. It is anticipated that water conservation 

from Feasibility Study proposed projects will enable all water demands to be met. 

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

           Conserved water is proposed to be used for a variety of needs including keeping additional supply in 

the Clear Lake Reservoir to provide redundancy in water supply and habitat for aquatic species, using the water for 

irrigation needs, and allowing some to remain in the watershed.  

This conserved water may enable more water to enter the Deschutes River by allowing water currently lost from the 

irrigation conveyance system to be available for in-stream use.   
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f. Environmental flow needs and water quality requirements of supply source water bodies. 

            Part of this Feasibility Study will identify the environmental flow needs and water quality requirements 
of Clear Lake and associated tributary waterbodies. This Study will use previously developed data for this Study. It 
is estimated that Clear Lake can hold up to 8,000 acre-feet of water and that farmers require approximately 6,300 
acre-feet of water each year. Clear Creek suffers from low flow issues in the late summer and fall due to the large 
amount of water loss in the current conveyance system. By addressing system needs and improving water retention, 
flow in Clear Creek may increase and cause water temperatures to decrease. Cool, flowing water is essential for 
aquatic life in Clear Creek. By improving flows to Clear Creek, this project may help increase flows to the 
Deschutes River during low flow periods of the year.       

 

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. 

     The Feasibility Study will involve physically surveying and collecting flow data in select locations in the water 

conveyance system. No state, federal, or local permits are required for this level of data collection. Landowner 

permission will be obtained from the JFDIC if needed.  

A thorough review revealed that no government approval and/or permits are necessary to conduct the Feasibility 

Study.      

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.  

     This Feasibility Study is widely supported by local community members. The Wasco County SWCD has agreed to 

be a co-applicant and administer grants associated with this project. Also, the JFDIC will support this project 

through field and office assistance during the data collection and analysis phase. This project will benefit groups 

in the region through defining the problem and clarifying strategies to meet conservation goals. The Study will 

make it easier for local entities to apply for funding to implement improvements. 

This Study is the first step to develop projects that will benefit the irrigators and regional economy by allowing more 

water for beneficial use.  Additionally, this effort is in line with the state-wide priority to increase water 

conservation.  This Feasibility Study is the first of its kind in the area, and it is a key step to obtaining the trust 

and buy-in of the irrigators.   

This project is supported by the community and local and regional officials. Please see the attached letters of 

support from the following entities: 

• Oregon Department of Fish and Wildlife (Rod French, District Fish Biologist) 

• Wy'East Resource Conservation and Development (Robert Wallace, Executive Director) 

• U.S. Forest Service - Mt. Hood National Forest (Lisa Northrop, Forest Supervisor) 

• White River Watershed Council (Pat Davis, Co-Chair) 

• Wasco County SWCD (Josh Thompson, Conservation Planner)      
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9.  Identify when matching funds will be secured, from whom, and the dates of matching funds availability. 

     Matching funds are anticipated to be secured from OWEB’s technical assistance grant program. OWEB will 

announce its list of successful applicants in July 2016, and funding is typically made available in August.  It is 

anticipated that the matching funds will be secured by fall 2016. The Study could begin this fall, with flow 

measurements and field data collected in spring 2017.  It is anticipated that the Study will be completed in early 

summer 2017 to allow adequate time for improvement funding to be sought.  Depending on funding awards, 

design for improvements could be completed in early 2018, with construction beginning after the 2018 irrigation 

season.  Depending on the type and significance of improvements, construction could be phased over several 

years.   

It is anticipated that matching in-kind support will be supplied by JFDIC to help with fieldwork and local conditions 

research. 

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. 

     Anderson Perry & Associates, Inc. (AP) is a full-service civil engineering, surveying, and natural 

resources firm that has provided services to eastern Oregon governments, municipalities, agricultural 

users, and resource agencies since 1975. AP's La Grande office has a diversified staff of 45 engineers, 

biologists, resource scientists, graphic designers, and communication professionals. 

The primary author will be an experienced water resources engineer from AP. Additional technical support 

personnel will include AP staff experienced with water resources management and flow measurement. 

AP has over 40 years of experience in central and eastern Oregon accomplishing all steps of this process, 

including conducting feasibility studies, designing improvement projects, securing funding for 

improvement projects, and overseeing project construction. AP has visited the JFDIC and met with its 

members to determine the scope of the Feasibility Study. AP has completed dozens of water-related 

planning projects and feasibility studies throughout the region, including irrigation system studies, 

water system plans, water and wastewater system improvement projects, drinking water projects, 

storage reservoirs, well drilling, and aquifer storage and recovery.  

AP regularly works with landowners to improve fish passage, conserve water, restore riparian habitat, and 

improve the efficiency and long-term viability of irrigation and livestock watering systems. AP has a 

history of finding solutions that are mutually beneficial to the environment and the landowner. 

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 Study could begin this fall with flow measurements and field data collected in spring 2017.  It is anticipated 
that the Study will be completed in early summer 2017 to allow adequate time for improvement funding to be 
sought. It is anticipated that improvement funding would be sought through OWRD implementation grants, 
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OWEB restoration grants, and U.S. Bureau of Reclamation (BOR) WaterSmart grants. Depending on funding 
awards, design for improvements could be completed in early 2018, with construction beginning after the 2018 
irrigation season.  Depending on the type and significance of improvements, construction could be phased over 
several years.   

In the past, JFDIC has successfully formed teams to identify conveyance system weaknesses and implement 
recommendations. The 2008 OSU study recommended cleaning and patching the ditch in some areas. These 
small projects were implemented successfully; however, for more substantial improvement projects, JFDIC will 
require technical and funding assistance. 

The project proponent has retained AP to conduct this Study, if funding is successful. AP has a track record of 
implementing similar irrigation and water resources projects.  The following are examples of Feasibility Studies 
completed by AP that have led to successful projects. Copies of these studies are available upon request. 

 

Cold Springs Drop Structure Improvements - Hermiston Irrigation District 

The Hermiston Irrigation District (HID) operates and maintains an inlet facility to the Cold Springs Reservoir that 
includes a drop structure that conveys water into the reservoir.  The reservoir serves as the primary source of 
irrigation water for local agriculture and is important to the livelihood of local farmers and communities.  In 
addition, the reservoir is part of the 3,117-acre Cold Springs National Wildlife Refuge.   

The BOR, the regulatory agency, deemed the structure in need of replacement due to the significant amount of wear 
and degradation it had experienced since its construction in 1907.  The structure was falling apart and it was 
possible to see through the walls.  If the structure had not been replaced soon, it would have collapsed and led to 
the erosion of the entire bank, which would have undermined the Feed Canal and gauging station.  

In the interest of determining the level of improvements required at the drop structure, HID contracted with AP to 
prepare a Feasibility Study for the drop structure in 2004.  The Feasibility Study outlined improvement 
alternatives to partially and fully replace the structure and recommended cost-effective and efficient alternatives.  
Upon completion of the Study in 2006, AP worked with the BOR and HID to receive their endorsement of the 
selected solution.  

After the solution was approved, AP continued to work with HID to design the improvements and oversee 
construction.  AP provided funding and permitting assistance, surveying, natural resources work, design and 
construction engineering, construction administration, and project inspection for this project. The work for this 
project involved removing, replacing, and rehabilitating portions of the existing drop structure.  

The design of the structure included innovative stepped foundations in order to cost-effectively construct the stepped 
structure without a lot of temporary shoring.  The stepped foundation (geotextile fabric rock walls) also provided 
subsurface drainage, which helped reduce piping of materials below the structure.  The advanced concrete 
technology allowed for high-strength and durable concrete to be placed, which should mitigate the surface 
erosion by the fast-moving water and allow for a longer structure life.   

 

Irrigation Pressurization Preliminary Plan - Dee Irrigation District 

In 2009, AP partnered with the Dee Irrigation District (DID) and Farmers Conservation Alliance (FCA) to develop 
the preliminary design for DID’s pressurized irrigation system and a new diversion.  In the early stages of the 
project, consideration was given to moving the diversion closer to the District.  AP explored this and other 
options with DID and ultimately developed a solution that will save DID money in the short and long terms.  
During this effort, AP also demonstrated the ability to perform work in a timely and cost-effective manner.  
Working through the preliminary design process, AP was able to save enough project funds from the preliminary 
design to also complete a topographic survey of the main canal to be used in the final design.    

During the preliminary design, AP determined with the District manager the location of turnouts for the proposed 
system, subsequent location of irrigation main lines, and the location of the centralized 16 cfs booster pump 
station.  Main line pipe sizes ranged from 2-inch to 30-inch, including 23,000 lineal feet of 30-inch gravity lines 
for replacing the main canal and 34,000 lineal feet of 2- to 24-inch distribution system piping.  AP developed 



Grant Program Funding Application Form – August 2015 Page 11 

cost estimates for the main canal replacement, the booster pump station, and distribution system improvements. 
The main canal replacement project was completed and has resulted in significant water conservation. 

 
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. 

       Jon Unger, the Department’s grant specialist, was contacted; the project inventory form is attached to 
this application.  
 
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. 
This Feasibility Study will examine ways to reduce the need to develop new water supplies and use 
water more efficiently.   
By identifying and implementing improvements to prevent seepage and evaporation that contribute to a 
significant amount of water lost from the ditch, the irrigators will not need to look into developing a 
new water source. 
Additionally, by repairing the ditch, water will be used more efficiently for irrigation. 
There are numerous examples of effective water conservation projects that have been completed by AP. 
See Question 11 for additional examples of projects that have been planned from the Feasibility Study 
phase to final design. Copies of these studies are available upon request.   
 
Farmers Ditch Elimination - Wallowa County SWCD 
Located six miles northeast of Enterprise, this project replaced the open earthen ditch providing 
irrigation water to 688 acres of cropland on five ownerships.  By installing a pipe in lieu of a ditch, 
consistent water volume is supplied to the pumps, eliminating evaporative and seepage loss and 
improving water quality.  Previously, a spur ditch diverted excess water from the Farmers Ditch, which 
diverted water from Wallowa Lake. Water flowing through the spur ditch needed to maintain a constant 
supply to the five pumps and then the excess tailwater flowed into Prairie Creek. Tailwater flowing into 
Prairie Creek was sediment and nutrient-laden and adversely impacted water quality for Endangered 
Species Act listed fish habitat in Prairie Creek and downstream in the Wallowa River. Piping the ditch 
reduced the amount of water diverted from Farmers Ditch and allowed for significant water 
conservation. 
 
Low Line Canal Improvements - Farmers Irrigation District (FID) 
FID selected AP to prepare Plans and Technical Specifications for the conversion of the Low Line 
Canal to an underground pipeline. The majority of the canal is located on a hillside with a winding 
alignment and minimal access. The design included determining the alignment, pipe size (42-inch and 
30-inch diameter), exact location of deflection points, vertical profile, and backfill requirements.  This 
project consisted of approximately 14,000 feet of pipeline improvements within a flat slope canal and 
converting the canal to an access road.  The project was completed in fall 2012, with all 14,000 feet of 
pipe installed in a 15-day window. Through reducing water loss in this canal, water conservation was 
achieved.   
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There are numerous examples of irrigation districts in Oregon that have conserved water through 
repairing leaky, open irrigation canals. Examples from Oregon's Integrated Water Resources Strategy 
(2012) include: 
• “North Unit Irrigation District piped and lined more than 22 miles of canals, returning conserved 
water to the Crooked River and helping prevent fine sediments from discharging to sensitive habitats. 
• Three Sisters Irrigation District piped a large portion of its district, conserving water and 
enhancing anadromous fish flows in Whychus Creek, a tributary of the Deschutes River.  
• Central Oregon Irrigation District has installed a 2.5-mile pipeline that serves multiple benefits, 
including the conservation of 20 cfs, and the placement of water into the Deschutes River. 
• Tumalo Irrigation District enclosed four miles of its Bend Feed Canal, conserving approximately 
20 cfs of water, with more than 17 cfs of the conserved water protected instream in Tumalo Creek. 
• Swalley Irrigation District piped 5 miles of canal, conserving 30 cfs of water to benefit the 
Deschutes River.”     

 
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. 

Because the project takes place on land managed by the federal government, compliance with the National 
Environmental Policy Act will be required. This may include: 
1. A biological assessment or determination that the project can be covered by a programmatic agreement. 
2. Wetland determination/delineation and associated permitting, as needed (removal/fill permit, mitigation plan, 
etc.). 
3. Section 106 consultation with the Oregon State Historic Preservation Office and relevant tribes will be 
required before construction on federal lands. 
4. Endangered Species Act review and clearance. 
 
Property ownership status in the implementation area has been reviewed. JFDIC has an easement for the ditch 
and can conduct improvements and modification to it. All of the property on the eastern half of the ditch is 
private, and the laterals going from the main ditch to individual properties will be discussed as part of the 
reconnaissance activities in the Study.  
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 Above-Ground Storage 
Please answer the following three questions BEFORE proceeding: 
 Will the project divert more than 500 acre-feet of surface water annually?  Yes  No 
 Will the project impound surface water on a perennial stream?  Yes  No 
 Will the project divert water from a stream that supports sensitive, threatened 

or endangered species?  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) 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.  
      

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

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. 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. 
      

 
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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 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?  Yes  No 
 Will the project impound surface water on a perennial stream?  Yes  No 
 Will the project divert water from a stream that supports sensitive, threatened 

or endangered species?  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) 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.  
      

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

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.  
 
 

In the “type” column below matching funds may 
include: 

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

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

• Secured - Secured funding commitments 
from other sources. 

• In-Kind - The value of in-kind labor, equipment rental 
and materials essential to the feasibility study provided 
by the applicant or partner. 

• 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  

(if in-kind, briefly describe the nature of the contribution) 
Type 

(  One) 
Status 

(  One) 
Amount/ Dollar 

Value 
Date Match Funds Available 

(Month/Year) 
OWEB Technical Assistance Grant  cash 

 in-kind 
 secured 
 pending 

$36,000 August 16 

JFDIC Field Assistance Time  cash 
 in-kind 

 secured 
 pending 

$4,000 January 16 

       cash 
 in-kind 

 secured 
 pending 

            

       cash 
 in-kind 

 secured 
 pending 

            

       cash 
 in-kind 

 secured 
 pending 

            

       cash 
 in-kind 

 secured 
 pending 

            

       cash 
 in-kind 

 secured 
 pending 

            

       cash 
 in-kind 

 secured 
 pending 

            

       cash 
 in-kind 

 secured 
 pending 

            

       cash 
 in-kind 

 secured 
 pending 
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VI. Feasibility Study Schedule 
 

Estimated Study Duration: August 1, 2016 to September 1, 2017 
 
Place an “X” in the appropriate column to indicate when each Key Task of the project will take place. 

 
 2016 2017 2018 

& 
Beyond Feasibility Study Key Tasks 2nd 

Qtr 
3rd 
Qtr 

4th 
Qtr 

1st 
Qtr 

2nd 
Qtr 

3rd 
Qtr 4th Qtr 

Secure Funding and Contract for Engineering Services   X             
Review Existing Data     X           
Draft Study Plan       X         
Conduct Field Work (mapping/flow measurements)       X X       
Analyze Data and Complete Feasibility Study         X       
Closeout Grant and Final Paperwork           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: labor, 
materials, equipment, contractual services and administrative costs. 
 
 
Line Items 
  

Number of 
Units* 

(e.g. # of Hours) 

Unit Cost 
(e.g. hourly 

rate) 

In-Kind 
Match 

Cash Match 
Funds 

OWRD Grant 
Funds 

Total Cost  

Staff Salary/Benefits 40 $100.00 $4,000             $4,000 
Contractual/Consulting 618 $110.00       $32,000 $36,000 $68,000 
Equipment (must be approved)                                     
Supplies                                     
Other:                                           
                                          
                                          
                                          
Administrative Costs** 80 100       $4,000 $4,000 $8,000 

Total for Section A $4,000 $36,000 $40,000 $80,000 
Percentage for Section A 5% 45% 50% 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). 
 
 

 
Feasibility Study Key Tasks 

In-Kind 
Match 

Cash Match 
Funds 

OWRD 
Grant Funds 

Total Cost  
 

                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              

Total for Section B                         
Totals in Section B must match the totals in Section A 
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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 ½” 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 II – 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 III – 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. 

 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. 



Request to be added to the Oregon Water Resources Department’s 

Inventory of Potential Conservation Opportunities 
 
 
The purpose of this inventory is to catalogue potential conservation projects that water users themselves 
have identified but not yet pursued because of financial, institutional, or other barriers.  For the purpose 
of this application, water storage other than above-ground are included as conservation opportunities and 
are most likely capital conservation projects. 
 
As a water provider or user, you know your water demands and water conservation opportunities better 
than anyone.  We would appreciate your assistance with this important data collection effort by 
completing this survey.  Your participation will help provide the building blocks we need to begin to 
identify and achieve potential future water supplies.   Please answer the questions as completely as 
possible, to the best of your ability.  We appreciate your help with this important effort. 
 
This inventory of already-identified, potential conservation projects includes both capital and 
programmatic projects. Capital projects are defined as one-time, large investments resulting in water 
savings. Examples include reclaimed water plants, reservoir covering, transmission line upgrades 
reducing leaks, or industrial engineering modifications to re-use process water. Programmatic projects 
are defined as ongoing investments resulting in water savings. Examples include facilitating upgrades to 
more efficient water using devices (e.g., distributing free showerheads, toilet rebates) and distribution 
system leak detection programs. The conservation inventory is primarily intended to include “planned” 
projects rather than projects that are currently being implemented. However, currently active 
programmatic projects may be listed if they will continue or expand in future years. The inventory of 
projects submitted will be compiled by county or basin. 
 
Examples are provided below.  
 
 Example 

Capital Conservation Project 
Example 

Programmatic Conservation Project 
Project Description 
Provide brief sentence 

Line 3 miles of unlined ditch. Toilet rebate program for residential 
customers 

Estimated Future Savings 
Provide brief sentence, including 
information regarding savings 
seasonality. 

20 acre feet of water per year If we spend our full budget each year, 
we estimate 50,000 gallons of water 
save per year 

Seasonality 
Indicate what part of the year savings are 
generated (e.g. year-round; summer 
only; etc.). 

Peak (irrigation) season savings. Savings should occur throughout the 
year. 

Estimated Future Costs 
Provide brief sentence. 

$500,000 total project costs. $40,000 a year. 

Implementation Schedule 
Provide brief sentence. 

Not set.  Have conducted cost and 
savings estimate, but still seeking 
funding. 

We started the program in 2005 and 
plan to implement until 2015. 

Project Funded? 
Designate either “yes”, “no”, or provide 
brief sentence if necessary 

No. Pursuing grant funding. Yes. IN our CIP through the next 5 
years. 

 
 
 
 
 



 
To add a project to the inventory of potential conservation opportunities, please provide the following 
information for each conservation project. 
 
This is a    Capital Conservation Project    Programmatic Conservation Project 
 Project #/Name Juniper Flats District Irrigation Company Water Conservation Feasibility Study 

 Project Description Feasibility study to evaluate ways to reduce water loss through improvements to the 
Juniper Flats Canal 

 Estimated Future Savings To be determined by the feasibility study, approximately 50-66% of water to be 
conserved. 

 Seasonality Yes 

 Estimated Future Costs To be determined by the feasibility study. 

 Implementation Schedule Collect field measurements spring of 2017, complete the study summer 2017, apply 
for implementation funding and begin construction after the 2018 irrigation season. 

 What are the barriers to 
implementation, e.g. funding? 

Funding 

This is a    Capital Conservation Project    Programmatic Conservation Project 
 Project #/Name       

 Project Description       

 Estimated Future Savings       

 Seasonality       

 Estimated Future Costs       

 Implementation Schedule       

 What are the barriers to 
implementation, e.g. funding? 

      

 
 

-  Include this form with your application  - 
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Juniper Flats District Improvement Company  
Water Conservation Feasibility Study Photographs 
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Existing Diversion (see Figure 1) 

 

Ditch downstream and east of the existing diversion 



Juniper Flats District Improvement Company  
Water Conservation Feasibility Study Photographs 
 
 
 

1/28/2016 2 
G:\Clients\Juniper Flats District Improvement Co\Funding\OWRD\Attachments\Photographs.docx 

 

Ditched portion of system north of Warm Springs Junction (see Figure 1) 

 

Debris causing flow reduction in the ditch 
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Bank erosion and sedimentation in the ditch 

 

Culverts in the ditch 
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Natural stream portion of the system 

 

 



 

 Department of Fish and Wildlife 
The Dalles District Office  

3701 West 13th Street 
The Dalles OR 97058 

541-296-4628 
(fax) 541-298-4993 

   
 
 

 

Oregon 
Kate Brown, Governor 

January 18, 2016  
 

Jon Unger, Water Resources Grant Administrator 
Oregon Water Resources Department 
725 Summer Street N.E., Suite A 
Salem, Oregon 97301 
 
RE: Juniper Flats District Improvement Company - Water Conservation, Reuse, and Storage Feasibility Study 

Grant Program - Water Conservation Feasibility Study  
 
Dear Oregon Water Resources Department Review Team: 
 
The Oregon Department of Fish and Wildlife (ODFW) supports the Juniper Flats District Improvement Company’s 
(JFDIC) application for grant funding to conduct a Water Conservation Feasibility Study. The goal of this Study is to 
complete an assessment of the JFDIC’s irrigation system and find options to reduce water loss and support water 
conservation in the JFDIC. 
 
The JFDIC is located in Tygh Valley, Wasco County, Oregon. The JFDIC consists of 2,105 acres and serves 24 
landowners, who irrigate their farms with a water conveyance system composed of approximately 50 miles of 
main channels and 50 miles of laterals. Approximately 55 cubic feet per second of water is diverted from the Clear 
Lake Reservoir each year. This irrigation system was constructed in the 1960s and includes open ditches, natural 
drainages, and numerous areas where significant water loss occurs. Water loss in the system has gradually 
worsened over time; irrigators estimate that approximately one-half to two-thirds of available water may be lost 
because of water conveyance inefficiencies.  
 
Due to the immense size of the irrigation system, a comprehensive evaluation, complete with mapping and 
feasibility analysis, is needed to develop high-impact, cost-effective projects to improve the system and conserve 
water in this drought-prone region. 
 
This Study is the first step in developing a plan and a series of projects to upgrade the irrigation system and 
decrease water lost through seepage, evaporation, and irrigation inefficiencies.  
 
The ODFW supports this Study and will continue to participate in the planning process as this project moves 
forward. 
 
Sincerely, 
 

 
 
Rod A. French 
Mid-Columbia District Fish Biologist  







January 18, 2016  
 

Jon Unger, Water Resources Grant Administrator 
Oregon Water Resources Department 
725 Summer Street N.E., Suite A 
Salem, Oregon 97301 
 
RE: Juniper Flats District Improvement Company - Water Conservation, Reuse, and Storage 

Feasibility Study Grant Program - Water Conservation Feasibility Study  
 
Dear Oregon Water Resources Department Review Team: 
 
The White River Watershed Council supports the Juniper Flats District Improvement Company’s (JFDIC) 
application for grant funding to conduct a Water Conservation Feasibility Study. The goal of this Study is 
to complete an assessment of the JFDIC’s irrigation system and find options to reduce water loss and 
support water conservation in the JFDIC. 
 
The JFDIC is located in Tygh Valley, Wasco County, Oregon. The JFDIC consists of 2,105 acres and serves 
24 landowners, who irrigate their farms with a water conveyance system composed of approximately 50 
miles of main channels and 50 miles of laterals. Approximately 55 cubic feet per second of water is 
diverted from the Clear Lake Reservoir each year. This irrigation system was constructed in the 1960s 
and includes open ditches, natural drainages, and numerous areas where significant water loss occurs. 
Water loss in the system has gradually worsened over time; irrigators estimate that approximately one-
half to two-thirds of available water may be lost because of water conveyance inefficiencies.  
 
Due to the immense size of the irrigation system, a comprehensive evaluation, complete with mapping 
and feasibility analysis, is needed to develop high-impact, cost-effective projects to improve the system 
and conserve water in this drought-prone region. 
 
This Study is the first step in developing a plan and a series of projects to upgrade the irrigation system 
and decrease water lost through seepage, evaporation, and irrigation inefficiencies.  
 
The White River Watershed Council supports this Study and will continue to participate in the planning 
process as this project moves forward. 
 
Sincerely, 

 
 
Pat Davis 
White River Watershed Council Co-Chair  
 
cc: OWRD, Jon.J.Unger@wrd.state.or.us 
 
G:\Clients\Juniper Flats District Improvement Co\Correspondence\Letter of Support-Agency.doc 
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Serving the people of Wasco County since 1942. Visit us on the web: www.wasco.oacd.org 
 

 

 

Monday, January 25, 2016 

Jon Unger, Water Resources Grant Administrator 

Oregon Water Resources Department 

725 Summer Street N.E., Suite A 

Salem, Oregon 97301 

 

RE: Juniper Flats District Improvement Company - Water Conservation, Reuse, and Storage Feasibility 

Study Grant Program - Water Conservation Feasibility Study 

Dear Oregon Water Resources Department Review Team, 

The Wasco County Soil and Water Conservation District supports the Juniper Flats District Improvement 

Company’s (JFDIC) application for grant funding to conduct a Water Conservation Feasibility Study. The 

goal of this Study is to complete an assessment of the JFDIC’s irrigation system and find options to 

reduce water loss and support water conservation in the JFDIC. 

The JFDIC is located in Southern Wasco County, Oregon, bordering the northern end of the Warm 

Springs Indian Reservation. The JFDIC consists of 2,105 acres and serves 24 landowners, who irrigate 

their farms with a water conveyance system composed of over 100 miles of open ditches.  

Approximately 55 cubic feet per second of water is diverted from the Clear Lake Reservoir and Frog 

Creek each year. In the past losses in excess of 15 CFS have been measured.  

The best time to address water conservation is always in the past, the next best time is now. America’s 

future will bring increased demand on agriculture, and a decrease in agricultural lands.  We are going to 

have to do more, with less.  With this future ahead of us, we cannot afford to have grossly inefficient 

systems like the JFDIC.  

This Irrigation District is one of the largest conservation opportunities in Wasco County.  I urge you to 

support this study with full funding. 

Sincerely,  

 

 

Josh Thompson 

Conservation Planner 

Wasco County Soil & Water Conservation District 
2325 River Road, Suite 3 

The Dalles, OR 97058-3551 
Tel: (541)296-6178 ext. 3, Fax: (541) 296-7868, E-mail: wasco.swcd@oacd.org 



Executive Summary

Ditch Flow Assessment June 2008
Contents

The annotated map located in the document folder details many points of interest along the
Clear Creek Ditch.  The labels a-q correspond to flow data that is recorded in the file ‘JFDIC
Measurement Data 062708.xls’.  The labels 1-12 correspond to losses that Jorma and Evan discovered in
their research, and are detailed within the file ‘JFDIC Log of Losses.xls’.  These two charts note the
important numerical information for each point of interest, and contain additional information in a
comments column.  Also, photos relevant to each of these sites are contained within the ‘Photos’ file
and are organized by the same labels that are on the map.

Several additional files are included as supplemental data. The raw data from each use of the
Aquacalc unit is stored in a separate folder for future reference.  A log of Gage Height readings at the
US26 Flume is also included to ensure relatively consistent flow.  The Daily Activity Log provides a
summary of the activities and schedule we followed.  Finally, detailed Travel Logs are included for each
of the two vehicles which were used for travel.

Results

Many methods were used to investigate various portions of the ditch, and the overall result
confirms some hearsay suspicions: about half of the water that is diverted into the ditch from clear
creek leaves the ditch by the time the water arrives at Pine Grove.  To best illustrate these water losses,
this summary will track the water along its course and point out the key losses and potential problems.

At the time of our data collection, a flow of approximately 46.0 ft3/s (cfs) was being diverted
from Clear Creek. This was measured just downstream of the diversion.  Inspection of the diversion did
reveal a hole in the concrete structure at the diversion, through which a significant amount of water was
leaking (captured in photo folder ‘a’). Therefore there is potential to divert more than the 46.0cfs that
was measured.  About a mile downstream, the ditch passes below US26. The analysis indicated that
there was no water lost on this length of ditch, so no additional effort was expended to find problems in
this area.

At the US26 bridge there is an old flume which needs calibration. The gages present are difficult
to read, and significant sediment buildup has occurred in the pool just before the flume. Several simple
improvements could be made here to accurately monitor future water flow.

A small distance below the highway we discovered a small seepage leak that we estimated at
0.5cfs of visible lost water.  Although no water was visibly leaving the ditch, 30-40 ft down-slope wetted
areas with trickles of water emerging from the ground can be seen.  Many of the small leaks reenter the
ground thereafter, indicating more significant submerged flow as well.  By the time you are ¾ of a mile
downstream from US26, we measured a net loss of 2.1cfs.

At ¾ mile away from US26 a more significant area of seepage was discovered.  Several streams
emerge just below the ditch and the water is clearly not from any defined springs.  Some streams
converge and flow on the surface downhill to Clear Creek (500 ft down-slope) while others submerge



again.  We measured above and below this section and determined that at least 3.7cfs are lost along this
¼ mile stretch.  The ditch bottom is sandy and gravelly here, which is a likely reason for so much water
seeping away. Just below our last measurement (e) on this stretch, the two unnamed seasonal springs
enter the ditch with their flow.

Several small seepage losses occur over the next mile or so, totaling perhaps 3cfs lost over the
entire stretch. About a mile before the Barkley Bridge, however, we discovered another concentrated
zone of seepage.  Just 40ft downhill from the ditch, in a natural draw, we found 2 areas of seepage
whose water converges to form a strong stream.  That stream flows downhill to cross forest road 2130
through a culvert and continues downhill. We measured a net loss of 2.7cfs through this area, although
there is a small spring feeding into the ditch here as well, indicating that more water is lost than was
measured. No other losses were discovered before Barkley Bridge, where the flow was measured to be
36.3cfs.

A short distance downstream from Barkley Bridge we discovered a small seepage leak of not
more than 1cfs. About halfway between Barkley Bridge and McCubbins Bridge, we discovered a slightly
wetted area with significant vegetation where we expect that some water is leaking. However, no water
was visible.  At McCubbins Bridge we measured 34.8cfs.

Hiking from McCubbins Bridge to The Cut we thought it unlikely that any water be lost, since
forest road 2120 follows the ditch closely.  However, we did notice a small seepage leak about ¼ mile
away from the bridge, and ½ mile thereafter we discovered a very large hole in the ditch bank on the
downward side. Water was visibly gushing out through a root cluster, forming a good-sized stream.
However, the visible water sinks back into the ground before it reaches the road.  The water is audible
from both the road and the ditch. Measurements indicated a loss of 3.6cfs directly through the hole.

About ¼ mile before the cut, another small loss of not more than 1cfs was noted, leaving the
ditch with about 30cfs as it enters the protected environment of McCubbins Gulch. Although we did not
take any flow measurements or hike through the gulch, we were able to hike to a few spots and observe
the flow’s conditions.  In general the flow is shallower, and many logs have fallen into the stream
everywhere. Several photos of the Gulch are included. Surprisingly, only about 1cfs of water is lost
according to our measurement at the Dodges’ Campground, leaving 28.6cfs in the ditch before the game
ditch and south ditch diversions.

Although the game ditch was closed, the south ditch had been open for some time, and we
were able to take a measurement just below its diversion.  Although we were not able to get a good
reading at this site, the instruments indicated about 5cfs entering the south ditch. As it meanders
towards Hwy 216, the south ditch takes one sharp turn on the Dodges’ property, and at this hairpin
corner we noted a large hole leaking about 2cfs into a draw.  That leaves about 3cfs in the south ditch
when it crosses Hwy 216.  Meanwhile, since the game ditch was not open, the remaining water in the
main ditch (about 24 cfs) flows into Pine Grove, which we measured at the flume.

Results

Our data indicate that of the 46-48cfs entering the ditch at the diversion, 24cfs are left in the
main ditch as it passes through Pine Grove, with another 3cfs in the south ditch.  Approximately 20cfs of
water is lost in its route.  There are 4 major leak areas that could be addressed: the slope upstream of
the two unnamed springs (3.7cfs seeping), the large hole along forest road 2120 (3.6cfs), the seepage
area whose stream crosses 2130 (2.6cfs), and the large hole at the south ditch’s hairpin corner (2.5 cfs).



In addition, we noted many logjams that led to silt buildup along the ditch’s banks, as well as
some significant erosion processes (in The Cut, especially), that have led to the flow speeding up in some
areas and slowing down in others. The previous leak patches that we found (angle-iron siding and black
plastic tarp) seem to have held up as we found no evidence of continued leaking problems in those
areas.  However, it should be noted that without removing the brush that is built up in many areas of
the ditch, plugging up the 4 major leaks at once may simply cause a new leak in a new area.

Please feel free to contact us with questions regarding our findings.

Jorma Henson and Evan Miles





 

 

2/5/2016  

 

RE:          Water Conservation, Reuse and Storage Feasibility Study Grant Program: 
Juniper Flats District Improvement Company Water Conservation Feasibility Study  

  

Dear Oregon Water Resources Department Review Team: 

  

I, Tim Morelli, the President of the Juniper Flats District Improvement Company, am 
pleased to offer a secured in-kind match of $4,000 of staff time to be used to assist with 
the water conservation feasibility study. The $4,000 amount specified will be used solely 
for the feasibility study. 

  

This feasibility study is the first step to developing a plan and a series of projects to 
upgrade the irrigation system, and decrease water lost through seepage, evaporation, and 
irrigation inefficiency. The Juniper Flats District Improvement Company supports this 
feasibility study and will continue to participate in the planning process as this project 
moves forward. 

  

  

Sincerely, 

  

Tim Morelli 

President, Juniper Flats District Improvement Company  

 

 

 

  Juniper Flat District Improvement Co. Inc. 
82529 Hwy 216 

Maupin, Or. 97037 

541-395-9705 

Timothy J. Morelli (Feb 5, 2016)
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