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Executive Summary

The Bitterroot Irrigation Management Study provides guidance for the irrigators in the Bitterroot Valley.
The Study extents include Bell Crossing to Painted Rocks Reservoir along the Bitterroot River. There are
20 intake facilities off the Bitterroot River in this project area, each typically having a diversion, headgate,
and means of flow measurement. The Study presents an evaluation of the existing irrigation system
infrastructure, hydraulic assumptions, and a capital improvements plan with concept design. The
information and costs presented in this report will assist the irrigators with infrastructure replacement
needs and help establish infrastructure improvement priorities in the Valley.

The primary objectives of the Study included:

1. Gathering and analyzing background data related to irrigation use in the Bitterroot Valley;

2. Inventorying and assessing the irrigation system diversions, headgates and flow measurement
for the purpose of identifying priority needs;

3. Providing concept design assumptions and hydraulics for the priority site recommendations; and

4. Recommend improvements as part of a Capital Improvement Plan with the goals of optimizing
surface water management, which will result in surface water conservation and preservation of
aguatic habitat.

This report focused on the highest priority sites determined from ranking criteria identified by the Bitterroot
Conservation District and irrigators. Ultimately, the highest priority sites advanced to concept design as
part of this Study.

The Bitterroot River Irrigation Management Study is organized into four chapters corresponding to the
objectives summarized above.

Chapter 1: Information Collection and Literature Review

The Bitterroot Conservation District Irrigation Management Study commenced with summarizing
background information related to irrigation in the Bitterroot Valley. Chapter 1 includes an overview of the
background of the efforts leading up to this Study, summary of irrigation in the Bitterroot Valley,
stakeholder engagement during the Study, review of applicable governing statutes, and a summary of
numerous financial grant and loan assistance programs.

Page iv m Mo'rrison
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Chapter 2: System Inventory and Assessment

The System Inventory and Assessment Chapter includes detailed assessments of each irrigation
structure. The assessment included 20 irrigation systems along the Bitterroot River and generally
includes the irrigation system diversion, headgate/intake structure, and flow measurement structure or
device. Three irrigation systems declined to participate, resulting in assessment of 51 structures at 17
irrigation system interfaces with the Bitterroot River. The diversion at the East Channel was also included,
resulting in 52 total structures assessed. Some irrigation systems lacked infrastructure such as flow
measurement or a structure associated with a diversion. In those cases, the condition assessment noted
the lack of infrastructure or the alternative means for delivering water. For most site visits, an irrigation
system representative attended the condition assessment and offered input on operational and functional
challenges associated with the irrigation structures. Each irrigation structure was evaluated using a
standardized assessment form. This chapter organized the results of the assessment by irrigation system
to include findings for each system’s headgate, diversion, and flow measurement.

Chapter 3: Hydraulic Assessment

This Chapter describes survey efforts and hydraulic assumptions for the fifteen prioritized projects, as
chosen in Chapter 4, Capital Improvements Plan. These assumptions were used to develop the
conceptual design plans and cost estimates that are included in the next chapter. This chapter was
organized by flow measurement, headgate, and diversion projects to generalize design assumptions and
to document unique characteristics of each project that were considered during design.

The intent of this chapter is to document technical assumptions and provide insight on design and cost
estimating decisions. Design of proposed improvements are at a conceptual level and will require further
investigation before implementation.

Chapter 4: Capital Improvements Plan

Chapter 4 is a Capital Improvements Plan (CIP), which is a resource that documents the irrigation needs
within the Bitterroot River system and identifies the highest priority projects with associated costs,
prioritization, and funding sources. The irrigation water users may use this plan to facilitate
implementation of projects for infrastructure improvement. The potential projects from this study include
improvements to select headgates, diversions, or flow measurement sites at 18 irrigation system intakes
along the Bitterroot River.

Each site underwent comprehensive scoring using standard criteria, which results in a ranking score. By
using weighted criteria, each project will be carefully considered during ranking so that the highest priority
sites will have the maost beneficial impact on the objectives of this Study. The fifteen highest ranking sites
have been deemed “priority projects” and will proceed into hydraulic assessment and concept design.
The concept design, cost estimating, and hydraulic information is assessable to irrigators to support
implementation of projects.

The intent of this CIP is to provide a tool for irrigators to plan financially and methodically to improve water
measurement and diversion efficiency from the Bitterroot River. This document also provides justification
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to funding agencies for the relative importance of the recommended improvements at the watershed
scale of this Study.

This Study identified and provided additional concept design for the fifteen highest-scoring projects. The
table below lists the sixteen top-priority projects. Conceptual design drawings and additional engineering
details for each of the top-priority projects are provided in Appendix C of this Study.

Rank Ditch Name Structure
1 Union Headgate
2 Etna Headgate
3 Hoyt Headgate
4 Union Diversion
5 Etna Diversion
6 Webfoot Measurement
7 East Channel Diversion
8 Spooner Measurement
9 Gerlinger Measurement
10 Tucker Diversion
11 Tucker Measurement
12 Webfoot Headgate
13 Ward Diversion
14 Corvallis Canal Measurement
15 Overturf Diversion
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CHAPTER1 BACKGROUND INFORMATION

The Bitterroot Conservation District (BCD) is committed to supporting conservation and enhancement of
soil and water resources in Ravalli County. The BCD is a collaborator with local organizations and
irrigators to sustain and improve irrigation delivery in the Bitterroot Valley. In 2021, the BCD applied for
and received a Renewable Resource Grant through the Montana Department of Natural Resources and
Conservation to prepare this Study to identify opportunities for optimizing irrigation water delivery on the
Bitterroot River. This Study involves condition assessment of irrigation structures, and for high priority
sites, conceptual designs and preliminary hydraulic assessments are also included. This guidance
document provides irrigators with a tool to plan future projects for improving irrigation structures and to
support funding applications for any such projects.

This Study focuses on the 20 irrigation turnouts on the Bitterroot River from Painted Rocks Reservoir to
Bell Crossing, and is limited to diversions, headgates, and flow measurement devices associated with
these system turnouts. Over 90% of the water diverted from the Bitterroot River for irrigation occurs in
this reach ; however, delivery to water users is compromised by antiquated infrastructure, river migration,
impediments such as sediment and weeds, and lack of accurate flow measurement. The lack of flow
measurement results in the inability to effectively manage water entitlements throughout the watershed
including irrigation water rights; in-stream water rights by Montana Fish, Wildlife and Parks from Lake
Como and Painted Rocks Reservoir; and purchased irrigation water from Painted Rocks Reservoir.
Management of the irrigation system is further challenged during late summer when demands for all
water rights are compromised by low river flows and low reservoir storage.

1.1. IRRIGATION IN THE BITTERROOT VALLEY

Irrigation water is diverted from the Bitterroot River in accordance with adjudicated water rights and
through purchase of water stored in Painted Rocks Reservoir and Lake Como. Three thousand acre-feet
of water stored in Lake Como is managed by Montana Fish, Wildlife and Parks (FWP) and is usually
released between mid-September and mid-October to supplement late season flow in the Bitterroot River
for ecological and recreational purposes. Fifteen thousand acre-feet of FWP water stored in Painted
Rocks is also released during the irrigation season, usually between mid-July and mid-September. This
water is used to supplement natural flow of the river to enhance aquatic habitat and improve river flow
for recreational users. Release of stored FWP-controlled water must be protected from diversion into
irrigation canals. This requires reliable control and accurate measurement of inflow into each canal. The
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Painted Rocks Water Users Association has purchased ten thousand acre-feet of water stored in the
Painted Rocks Reservaoir for its irrigation members. This water is used to supplement water rights and is
particularly important to junior water right holders who may not have enough water to produce an
economic crop during droughts. This purchased water must be accurately controlled and measured so
that the correct amount can be delivered to each purchaser.

Montana Code Annotated 85-5-302 requires functional flow measurement devices and headgates for
water sources that have a lawfully appointed water commissioner. However, multiple sites in the study
area either completely lack flow measurement, do not have reliable devices for flow measurement and/or
do not have fully functioning headgates. Water right holders are required to demonstrate that the amount
of water they receive is put to beneficial use as well as complying with other provisions of their water right
such as rate and volume of water being diverted and period of use. This is monitored and documented
by a water commissioner. Adequate water control and measurement and appropriate record collection
and maintenance also aids water right holders in protecting against challenges from other users.

Snowpack accumulation and spring runoff in the Bitterroot and Sapphire mountains dominates the
hydrology of the Bitterroot River. Approximately 55% of the annual flow is discharged during peak
snowmelt in May and June. During late summer and fall, groundwater inflow is an important component
of Bitterroot River flows. Management of flows throughout the irrigation season is challenging, especially
during late summer flows. Late season surface water deliveries in the subject reach of the Bitterroot River
are often insufficient, resulting in water supply issues to irrigators and critically low flows in the Bitterroot
River that affect fish habitat. Within the subject area, twenty irrigation systems with irrigation water rights
are entitled to a total of 950 cubic feet per second (cfs) during high water with actual demands up to 750
cfs. At Bell Crossing, the target baseflow rate during late irrigation season is 400 cfs. However, water
commissioners tasked with monitoring river and irrigation ditch flows may set a different goal during low
water years; due to water right needs and changing climate, a more realistic goal is 250-275 cfs. Effective
delivery of limited water from the Bitterroot River, including released reservoir water for irrigation and
aquatic benefits, is further compromised by the lack of flow measurement capabilities and inefficient
irrigation headworks infrastructure.

In addition to the challenge of insufficient water to meet irrigation demands, irrigators in the Bitterroot
Valley face impacts of river migration and sediment deposition near their intakes. Many irrigation systems
utilize temporary earthen and river rock diversion dams, which must be re-built each year as high velocity
runoff flows in the migrating river channel wash them away each spring. Irrigators can spend up to a
week excavating rock from the river to create a dam and a flow path to deliver water to their headgate.
In some cases, downstream water users may need to dam across the entire width of the channel to
capture their water right. In other locations, channels off the mainstem Bitterroot, such as the East
Channel, can be affected by river migration, and as a result may struggle to access water during late
season as water levels drop. Channel migration near the East Channel Diversion has diminished the
ability for lower late season flows to reach the entrance to the channel. Without flows to the East Channel,
several irrigation system diversions off the East Channel and Mitchell Slough are without water. The rate
of river migration in this area makes a permanent structure subject to a high risk of being rendered
ineffective. The risk of the river migrating away from irrigation headgates, such that they no longer receive
sufficient water, is not unique to the East Channel split and affects other systems under study as well.

Morrison
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Due to the differences in natural migration patterns of the river, some irrigation systems have the opposite
concern, namely that their headgate and diversion structures will be damaged or swept away due to bank
erosion. The river migration and sedimentation challenges presented by the overall river system
dynamics will likely require solutions beyond the scale of a single structure.

1.2. PREVIOUS IRRIGATION MANAGEMENT EFFORTS

Irrigators and stakeholders have been working to improve management and supply of water throughout
the valley since the first farms were established in the late 1800s. Some notable irrigation projects are
described below.

In the early 1900s, numerous small dams were constructed in the Bitterroot and Sapphire Mountains to
create reservoirs for storage and delivery of irrigation water. Several of these backcountry reservoirs are
still maintained and used primarily for irrigation. Water from Burnt Fork Lake in the Sapphires is also
used to serve the municipal needs of Stevensville.

Baseflows in the Bitterroot River are supplemented with additional flows from Painted Rocks Reservoir
and Lake Como. Painted Rocks Dam was built in 1940 to provide additional irrigation water to 30,000
acres of arable land and reduce water use conflicts, as the Bitterroot’s channel was depleted every
summer. Lake Como is owned by the Bitter Root Irrigation District and feeds the District’'s main canal.
Lake Como Dam was constructed in 1910 and rehabilitated in the 1990’s to increase storage capacity
and improve dam operations. Flows from Lake Como and Rock Creek also supplement baseflows in the
Bitterroot River.

Numerous ditch companies are upgrading their headgate structures to improve quality, structural
integrity, seepage, and ease of maintenance and operability. The Corvallis, Ward, and Supply ditch
companies each have recently improved their headgates with hydraulic gates, debris racks, and safety
features. Supply has also rebuilt its diversion structure to improve safety.

1.3. STAKEHOLDER INFORMATION

The BCD sponsored this Study for the benefit of irrigators in the Bitterroot Valley. Input from irrigators on
the functionality and deficiencies of the systems was a critical component of this Study. Bitterroot River
commissioners monitor all sites in the study area and can also provide invaluable information about the
workings and inefficiencies of the overall irrigation network. Many organizations are dedicated to
conservation on the Bitterroot and were welcomed to participate and provide feedback throughout the
study process.

1.3.1. Bitterroot Conservation District

The BCD promotes conservation of resources by engaging with the public and providing resources to
landowners in Ravalli County. The BCD often occupies the role of representing irrigators and landowners

Morrison
Page 1-3 mm Maierle



Bitterroot Conservation District Chapter 1

Bitterroot River Irrigation Management Study Background Information

in the pursuance of government funding. By initiating this Study, irrigators and ditch companies will
receive conceptual design and technical information to support potential future grant applications.

1.3.2. Bitterroot River Water Commissioners

The Bitterroot River water commissioners are responsible for monitoring flows in the Bitterroot River and
monitoring allocated flows through irrigation turnouts. The commissioner determines if irrigation intakes
align with the allocated amounts and notifies irrigators when their supply must be limited to accommodate
the falling river level in the summer.

The Bitterroot River commissioners have observed damaged and worn headgates that allow water
leakage. Water is wasted through canal seepage during non-irrigation season, which diverts unnecessary
water from critical baseflows that need to be maintained in the River. Many turnouts do not have flow
measurement as required by state law. Given the lack of measurement, irrigators and the river
commissioner cannot determine the true amount of flow that is being diverted at each intake.

The water commissioners know each system on the Bitterroot well and provide valuable information for
use in this Study.

1.3.3. Irrigators and Irrigation Districts

Participation from irrigators and representatives of each system is an important factor in the outcome of
this Study. Once the Study is released, the information can be used to support grant funding requests for
improvements to irrigation headworks. Irrigators willing to coordinate with the BCD and other
stakeholders throughout this process will benefit with assessment of their infrastructure and potentially
topographic survey and conceptual design of improvements for their structures. The 20 irrigation
structures included in the study area are managed by many water users and ditch companies.

Three irrigator meetings occurred during the planning process and included a kickoff meeting, an open
house to present system assessment findings, and an open house meeting to discuss concept designs
for the priority ranked projects. A summary of the meeting content is described below.

A kickoff meeting to introduce the study to irrigators was held on November 2, 2021 at the Corvallis Fire
Department. The meeting reviewed the study objectives, schedule, and expected outcomes with the
group, and then provided time for individual meetings with irrigators to record their concerns with their
respective intake facilities, update contact information, and discuss access to intake structures for
assessment. All irrigation representatives were able to decide if they would like to participate in this Study.
One ditch company, Daly Ditches, declined to participate and will not be assessed further in this Study.
Plans were made to organize site meetings at each intake to conduct a condition assessment. The BCD
requested that the East Channel Diversion also be assessed as a potential project.

Morrison
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Table 1-1: Participating Irrigation Systems

Ditch Name Water Right (CFS / Miner’s Inches)
Bill Strange 6.4 /256
C&C 8/ 320
Corvallis 125 /5000
East Channel Diversion 208.9 / 8356
Etna 39/ 1560
Gerlinger 12.5 /500
Hoyt 3/120
Orr 12.6 / 504
Overturf 104 /416
River 18 /720
Spooner 14 / 560
Supply 202 / 8080
Tiedt Nicholsen 7.8 /312
Tucker 176 / 7040
Union 71 /2840
Ward 132.5 / 4940 (est. capacity 30 / 12007
Webfoot 40 /1600
Woodside 50 /2000
Woods-Parkhurst 202 / 8080'

The second open house format with irrigators occurred on April 25, 2022 at the Corvallis Fire Department.
The meeting reviewed the condition assessment of irrigation structures and recommendations for
infrastructure improvements. The format of the meeting allowed the technical team to meet with irrigators
on a one-on-one basis to discuss specific findings for the site assessments and obtain any additional
input the irrigators had regarding issues and functionality of the structures. This meeting also included a
discussion with irrigators to query their level of engagement on pursuing a project such that the ranking
process for priority projects could incorporate a criterion for stakeholder engagement. Based on this input,
the technical team was able to proceed with the priority project ranking process.

1 Supply Ditch and Woods-Parkhurst ditch share a diversion and intake structure; therefore, they are considered
one linked system for the purposes of this study.
2 While the Ward water right is reported to be 132.5 cfs, the ditch’s maximum capacity is estimated at approximately
30 cfs. Accordingly, 30 cfs was used to calculate the influence score and project ranking.
Morrison
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A final irrigator open house meeting occurred on October 24, 2022, also at the Corvallis Fire Department.
This meeting focused on priority project concept designs. Irrigators provided input on the concept designs
for the technical team to incorporate into the final report.

1.3.4. Other Parties

Numerous organizations, including Bitter Root Water Forum, Trout Unlimited, Clark Fork Coalition, and
others have expressed interest is this study and the resulting data.

1.4. APPLICABLE STATUTES, RULES, REGULATIONS, AND STANDARDS

Because the Bitterroot River has an appointed water commissioner, water users are required to follow
applicable codes under Montana Code Annotated Title 85, Water Use. In particular, MCA 85-5-302,
Maintenance of Headgates and Measuring Devices, reads as follows:

All persons using water from any stream or ditch for which a water commissioner is
appointed are required to have suitable headgates at the point where a ditch taps a
stream and shall also, at some suitable place on the ditch and as near the head as
practicable, place and maintain a proper measuring box, weir, or other appliance for
the measurement of the waters flowing in the ditch. If a person fails to place or maintain
a proper measuring appliance, it is the duty of the water commissioner not to apportion
or distribute any water through the ditch. The commissioner shall notify all parties
interested by certified mail or in person 1 week before making the annual repair or
cleaning of a stream or ditch or performing necessary labor or expenses to divert water
to a ditch. The sending of a certified letter to the last-known post-office address of any
interested party is prima facie evidence of the fact that the party was duly notified. Any
work in the way of repairing a ditch made necessary by an emergency may “be done
without notice when injury would result from a delay.”

With improvements in flow measurement, headgates, and diversions, it can be ensured that the allocated
amount of surface water is being diverted from the Bitterroot River. This will benefit aquatic habitat,
downstream water users, and surface water conservation.

1.4.1. Resources

The following reference materials can be utilized by irrigators, organizations, or other stakeholders
seeking more information on irrigation in the Bitterroot Valley.

Ravalli County Water Resources Survey, 1958

This survey, completed in 1958 by the State of Montana, outlines history of land and water use, irrigated
lands, and water rights in Ravalli County. Information on water sources and irrigation companies are also
included.
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Irrigation in Montana — Program Overview and Economic Analysis, 2008

This report was prepared by a consultant for the Montana Department of Natural Resources and
Conservation (DNRC). It explores the relationship between irrigated agriculture and Montana’s economy.
A case study on the Bitterroot Valley is included.

Historic Legacies, Current Challenges, and an Unknown Future, 2020

This interactive story map, prepared by a University of Montana graduate student, explores irrigation in
the Bitterroot Valley and the various challenges it may face regarding future changes such as rising
temperatures, drought, and snowpack decline.

Bitterroot Watershed Restoration Plan, 2020

This Watershed Restoration Plan, prepared by the Bitter Root Water Forum, was guided by the U.S.
Environmental Protection Agency (EPA) and Montana Department of Environmental Quality (DEQ)
standards to assess water quality and nonpoint source pollution on the Bitterroot.

Montana Code Annotated, Title 85

Title 85, “Water Use”, of the Montana State Code contains the fundamentals of Montana’s water right
system.

1.5. FINANCIAL ASSISTANCE PROGRAMS

Opportunities for financial assistance for design and construction of irrigation improvement projects are
outlined in this section. These opportunities often require upfront effort to prepare an application and a
cost share from the applicant. Irrigators are encouraged to use the results of this study as supporting
information during their pursuit of funding. Each program has different deadlines, cost share
requirements, and eligibility requirements. Irrigators should be available for cooperation and anticipate a
lengthy planning period to assess eligibility, prepare an application, and allow agency review before a
grant is awarded.

Irrigation Development Grant Program (IDG)

This Montana DNRC grant program provides funding for irrigation projects that increase or sustain
irrigated agriculture in Montana and display water conservation or measurement efforts. Awards to
eligible public or private entities typically do not exceed $20,000. Application cycles are ongoing.

Renewable Resource Grant and Loan Program (RRGL)

This Montana DNRC grant program funds projects that conserve, manage, develop, or protect Montana’s
renewable resources. Applicants must be a government entity such as an incorporated city or town,
conservation district, or irrigation district. Awards are limited to $125,000 per project. Applications are
due on May 15™ of even-numbered years.
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Renewable Resource Grants to Private Entities

This Montana DNRC grant program is applicable for any individual, association, partnership, or
corporation seeking financial assistance for a project that promotes the objectives of the RRGL program.
Awards are limited to 25% of the project cost, up to $5,000, and are awarded on a first come-first served
basis as funding allows.

Renewable Resource Loans to Private Entities

This Montana DNRC grant program is applicable for any individual, association, partnership, or
corporation seeking financial assistance for a project that promotes the objectives of the RRGL program.
Funds must be used for private water development projects. Loan amounts cannot exceed the lesser of
$400,000 or 80% of the fair market value of the security given for the project. Loans application cycles
are ongoing and based on available funding.

Renewable Resource Project Planning Grant Program

This Montana DNRC grant program provides financial assistance to governmental entities preparing
RRGL applications or Capital Improvements Plans. Funds can be used to hire a technical consultant to
produce or update a Technical Narrative meeting the Step 4 Requirements of the RRGL program
application. Awards are limited to $15,000 per new RRGL Step 4 Technical Narrative; $8,000 per existing
Step 4 Technical Narrative Update; or $8,000 per Capital Improvement Plan, Growth Plan, or other
management tool that may lead to an RRGL grant application. Application cycles are updated quarterly.

Future Fisheries Improvement Program Grants (FFI)

This Montana FWP grant program provides funding to projects that restore essential habitats for the
growth of wild fish populations in lakes, rivers, and streams. Any entity with a project that benefits wild
fish is eligible to apply. Funds can be used for design, construction, and maintenance of the project.
Matching funds are not required but make an application more competitive. There is no maximum award,
but the grant amount is based on available funding. Applications are accepted in summer and winter
cycles, due May 15 or November 15 each year.

WaterSMART Water and Energy Efficiency Grants

This U.S. Bureau of Reclamation (USBR) grant program provides funding for states, tribes, irrigation
districts, and organizations with water delivery authority. Projects must seek to conserve and use water
more efficiently, mitigate conflict risk in areas at a high risk of future water conflict, and accomplish other
benefits that contribute to water supply. Awards vary based on available funding. Projects are separated
into funding categories based on size and length of project. Applicants must provide at least 50% match
from non-Federal sources. Applications are accepted annually.

WaterSMART Small-Scale Water Efficiency Grants

This USBR grant program provides funding for states, tribes, irrigation districts, and organizations with
water delivery authority. Applicable projects include canal lining or piping, metering, irrigation flow
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measurement, SCADA, and other projects similar in scope. Projects may be eligible for up to 50% Federal
funding. Applications are accepted annually.

WaterSMART Drought Resiliency Grants

Through the Drought Response Program, USBR provides funding for drought resiliency projects that
increase water supply reliability, improve water management, and provide benefits for fish, wildlife, and
the environment. Projects may be eligible for up to 50% Federal funding awards are based on available
funding and applications are reviewed annually.

WaterSMART Environmental Water Resources Projects

This USBR grant program awards funding to support projects focused on environmental benefits and that
have been developed as part of a collaborative process to help carry out an established strategy to
increase the reliability of water resources. Projects may be eligible for up to 75% Federal funding. Eligible
projects include water conservation and efficiency projects that result in quantifiable and sustained water
savings and benefit ecological values; water management or infrastructure improvements to mitigate
drought-related impacts to ecological values: and watershed management or restoration projects
benefitting ecological values that have a nexus to water resources or water resources management.
States, tribes, irrigation districts, and state, regional or local authorities with water delivery authority are
eligible to apply. Applications are reviewed annually.

HB 223 Grant Program

This Montana DNRC grant program provides funding for any project sponsored by a Montana
conservation district under the authority of House Bill 223. Awards for on the ground projects are limited
to $20,000 with a 50:50 cash match from the landowner(s) or other beneficiaries such as an irrigation
district or ditch company. Applications are accepted quarterly.

Irrigation Competitive Grant Program — American Rescue Plan Act (ARPA)

This grant program provides funding for agricultural irrigation projects that aim to improve existing
irrigation infrastructure and provide a water quality benefit. State and local governments, including
irrigation districts, conservation districts, and water users’ associations, are eligible to apply. Projects are
ranked on a point-system, with the max amount of cost-share points being a 50:50 match. Application
cycles and awards are based on available funds.

Environmental Quality Incentives Program (EQIP)

This Natural Resources Conservation Service (NRCS) grant program provides financial and technical
assistance to agricultural producers to address natural resource concerns and deliver environmental
benefits such as conservation of ground and surface water. The grant may award up to 75% cost share,
with historically underserved producers eligible for 90% cost share. Application cycles are on-going.
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Bitterroot Conservation District Cost-Share Program

The BCD sets aside $20,000 per year to fund projects in Ravalli County. Eligible projects must enhance
or benefit natural resources on private land. Awards will fund 70% of the total cost, up to $7,000.

Applications are due on September 1 of each year.
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CHAPTER 2  SYSTEM INVENTORY AND ASSESSMENT

This chapter summarizes the structure inventory and condition assessment for irrigation structures within
the Bitterroot River Irrigation Management Study extents. The assessment includes 20 irrigation systems
along the Bitterroot River and generally includes the irrigation system headgate intake structure,
diversion, and flow measurement structure. In total, approximately 60 structures at the 20 irrigation
system interfaces with the Bitterroot River were assessed — see Section 2.1. Some irrigation systems
lacked infrastructure such as flow measurement and/or a structure associated with a diversion. In those
cases, the condition assessment noted the lack of infrastructure or the alternative means for delivering
water.

A condition assessment is an inventory of irrigation structures with technical review of the condition and
functionality of the structures. This condition assessment of headgates, diversions, and flow
measurement devices was conducted in fall of 2021 by a team of technical staff. For most site visits, an
irrigation system representative attended the condition assessment and offered input on operational and
functional challenges associated with the irrigation structures. Each irrigation structure was evaluated
using a standardized assessment form. The completed assessment forms are included in Appendix C.
The assessment form includes the following information:

e Site Information: This information includes irrigation turnout site hame and water source. Water
sources include the Bitterroot River or defined locations within the Bitterroot River system such
as the West Fork of the Bitterroot River, East Channel, or Mitchell Slough. Other relevant
information including date of assessment, assessor, and participation by the irrigator(s) was also
collected.

e Structure type: The structure type such as headgate, flow measurement and diversion are noted
in this section. Additional detail was identified including specific structure type for headgates such
as slide gate, stop logs, or other; flow measurement type such as flume, weir or staff gage; and
diversion type such as in-stream dam, pipe/culvert, ditch or other.

o Material: Material type was identified to describe the components of the irrigation structures
including wood, metal, concrete, earth, or other. In many cases, the material type was a
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combination of several materials. In many instances, a written description of the materials is
provided to detail the considerations unique to each.

Condition: The condition of the structure was assessed in the field as poor, fair or good. The
condition assessment is based on apparent deficiencies, structure impairments, and input from
the irrigators. A reconciliation meeting with the project team including all site assessors and the
team lead occurred to collectively review and compare condition ratings between assessors and
sites to ensure consistency with condition ratings. In addition, rating guidance was established
and incorporated into the condition rating. This guidance, defined in Section 2.2 — Condition
Assessment Approach, provides a framework for how condition rating was established.
Ultimately, condition ratings of good, fair, or poor were assigned and the condition assessment
forms were modified to reflect the reconciled ratings.

System impairments: System impairments were noted based on evidence of a site condition that
may negatively affect performance of the irrigation structure, such as the ability to convey or
measure irrigation water. Examples of impairment include:

o Erosion: Erosion in and around structural components may affect the stability of the
structure. Evidence of disturbed ground or undermining of structures was noted.

o Sediment: Sediment can impede flow and affect water delivery, flow measurement, and
create disruptive operational issues.

o Age/wear: The age and wear of a structure affects long term stability and may be a result
of the structure being past its intended design life.
Vegetation: Vegetative growth could lead to flow impediments.
Debris: Debris also can impede flow or affect headgate operations. The presence of debris
in and around the structures was noted.
Leaking: Impairment due to leaking, generally arising from headgates with a poor seal.
Control: Impairments to the ability to control water such as leaking (typically due to
headgates with a poor seal), broken stop logs, or damaged/inadequate headgate
actuators.

o Structural: Structural impairments such as severely cracked, spalled, or eroded concrete
create the potential for failure of a structure and complete loss of the ability to manage
water.

Safety considerations: The ability for an irrigator to safely access structures and manage flow was
noted. Safety hazards include the necessity to enter a waterway for the placement of stop logs or
diversion materials, the condition of walkways used to access the structure, and the presence of
handrails, trip hazards, and other factors affecting safety and accessibility.

Observations: Any miscellaneous observations and information from irrigators were captured in

this section.
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e Site and Dimensions: For most sites, a simple sketch with key dimensions was provided.
Photographs of the structures were collected and organized into Appendix B.

2.1. BITTERROOT RIVER IRRIGATION MANAGEMENT STUDY EXTENTS

The study area covers approximately 60 miles of the main stem and West Fork of the Bitterroot River,
stretching from Painted Rocks Reservoir to Bell Crossing. In addition, the naturally occurring river
diversion into the East Channel of the Bitterroot, which serves three irrigation systems, is also identified
as a critical location impacting irrigation delivery and was included in the assessment of priority projects.
Of the 20 diversion locations identified in the scope, three were not included because the owner of these
sites, Daly Ditches Irrigation District (DDID), declined to participate in this Study. The three DDID intake
facilities of Hedge, Rennaker, and Republican were therefore not assessed in this report and were not
included in the ranking to determining priority projects. Maps of each site are available in Appendix A.
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Figure 1: Intake Locations South of Hamilton
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Figure 2: Intake Locations North of Hamilton

2.2. CONDITION ASSESSMENT APPROACH

Engineers from Morrison-Maierle met with stakeholders to assess structures at each intake. Field visits
occurred November 9-10", 2021 and included conversations on operability, water delivery and condition
which were recorded on the field forms included in Appendix C. These forms were later reconciled by the
engineering team to ensure that each rating was accurate, that guidance was consistently applied, and
to include more detailed data where available.

Each diversion, headgate, and measurement device has been inspected and given a condition rating of
“Poor,” “Fair” or “Good.” Guidance used in determining these categories is detailed below.
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2.2.1. Diversions

Diversions analyzed in this study are the physical structures that divert water from the source to the
associated headgate. It is important to note that this may differ from point of diversion for water rights,
where water is first diverted from the source. Diversions were assigned a condition rating based on the
following guidance:

Table 2-1: Diversion Condition Assignment Parameters

Good Fair Poor
Permanent structure diverting Concrete blocks or native Structure decayed, lack of
sufficient irrigation water material dams constructed structural integrity
annually
Does not require annual Structure requiring operator to Early season flows are
excavation or reconstruction enter water to install stop logs insufficient for system
Late season flows are
insufficient for system

2.2.2 Headgates

Headgates were assigned a condition rating based on the following guidance:
Table 2-2: Headgate Condition Assignment Parameters

Good Fair Poor
Constructed within past 10 years | Erosion, scour, or overtopping No ability to control flow
or no apparent deficiencies around structure
Functional gates with minimal Utilizes stop logs to control flow | Concrete structure decayed,
leakage lack of structural integrity
Deteriorating concrete structure | Severe Leakage
Moderate Leakage

2.2.2. Measurement Devices

Measurement Devices were assigned a condition rating based on the following guidance:
Table 2-3: Measurement Condition Assignment Parameters

Good Fair Poor

Accurate measurement mounted on or very close to a No measurement
hydraulic structure

Staff gage located in hardened Gage location upstream of Measurement location not

channel section headgate or too far isolated to source water
downstream

Functional Flume Damaged Flume Excessive vegetation and/or

sedimentation around gage
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Good Fair Poor

Gage in vegetated, non-uniform
channel section

2.3. CONDITION ASSESSMENT FINDINGS

The condition assessment findings are summarized in this section. The findings are alphabetically
organized by irrigation system name with subheadings for headgate, flow measurement, and diversion
dam, such that each irrigation system includes three assessment subcomponents. The condition
assessment rating is noted in the title of each subheading.

2.3.1. Bill Strange

The Bill Strange intake diverts water from the East Channel of the Bitterroot River near Victor, Montana.
This is a private headworks that serves one water user.

Headgate - Good Condition

The Bill Strange headgate is comprised of two wood paneled slide gates that are lowered on cables by
hand. The wood at the structure shows signs of weathering and could be replaced eventually but is
currently in good overall condition. There are metal beams supporting the connected wood panels. The
base of the structure has wood panels that show some erosion and allowed water to flow underneath.
There is a wood board walkway across the ditch that presents opportunity for improvements and a
handrail could be installed to improve safety.
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Flow Measurement - Fair Condition

There is a staff gage at the headgate structure. Because flow is non-uniform through the structure, the
accuracy of any associated stage-discharge calibration curve is questionable. Because channel
geometry near the staff gage may change over time, it is recommended that the calibration curve be
periodically checked for accuracy.

Figure 4: Bill Strange Measurement Gage

Diversion - Good Condition

The Bill Strange Diversion consists of a w-weir on the East Channel of the Bitterroot built of large rocks,
approximately four feet in diameter. There is only one irrigator served by the Bill Strange system and they
reported these rocks settling about 2-3 feet over the lifetime of the structure, which is estimated to be
nearing 25 years. The diversion works well and provides adequate flow to the ditch.
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2.3.2. C&C

The C&C Ditch Company diverts water at this headworks on Skalkaho Creek south of Hamilton, Montana.
The C&C users and operators that met the Morrison-Maierle team at the site noted that there are
significant structural issues with their underground pipe that passes undeveloped areas in the town of
Hamilton. Their outlook for this portion of the system was that this pipe could fail imminently, resulting in
complete loss of the ability to deliver water. While this portion of the infrastructure is outside the scope of
this study, it is important to note given the potential urgency of the problem.

Headgate - Good Condition

The C&C headgate structure utilizes a single metal slide gate with a handwheel that opens to a 48-inch
squash culvert. Operators of the site reported that the gate lifts a maximum of 3 inches which provides
sufficient flow through the ditch throughout the irrigation season. There is also a secondary gate
downstream of the ditch that they use to regulate flow. Some overflowing occurs over the headgate during
high water events.
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Figure 6: C&C Headgate

Flow Measurement - Poor Condition

There is a staff gage approximately 100 feet downstream of the headgate in the channel. There was
notable buildup of vegetation and debris along this section of ditch that would lead to variability in the
cross section from year to year and limit the accuracy of any stage-discharge calibration curve.

Figure 7: C&C Measurement Gage
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Diversion - Fair Condition

The diversion from Skalkaho Creek consists of a 3-foot-tall concrete wall spanning the full width of the
creek. The manager reports issues with high water transporting debris and clogging the creek. Areas of
the bank at the edges of the wall washed out early in the life of the diversion (several decades ago) but
have not eroded further and are currently stable.

Figure 8: C&C Diversion

2.3.3. Corvallis

The Corvallis intake serves members of the Corvallis Canal & Water Co. It diverts water from the Main
Channel of the Bitterroot River west of Hamilton, Montana.

Headgate - Good Condition

The Corvallis headgate was updated within the past 10 years and is in good condition. The structure
utilizes two metal slide gates with electrically powered hydraulic actuators. The concrete headwall and
wing wall extending to the north appear to be in good condition. The northern gate is leaking when fully
shut due to deterioration of the concrete floor slab which prevents the gate from making a tight seal. The
system irrigator that joined the site visit, Darrell Sperry, indicated that the concrete was installed in the
1960’s and the floor could be replaced to prevent water from passing through the gates when closed.
The structure has a trash rack that collects debris during high water and must be cleaned out. The site is
secured with a locked chain-linked fence and signs to prevent trespassing.
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Figure 9: Corvallis Headgate

Flow Measurement - Fair Condition

The primary flow measurement consists of a staff gage with a calibration curve located on a bridge
approximately 1,200 feet downgradient of the headgate. This staff gage is enabled with a camera that
sends pictures to managers so they can check the water level remotely. There is also a staff gage on
the backside of the headgate structure. Because both staff gages are located at locations where flow is

Figure 10: Corvallis Measurement Gage
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Diversion - Good Condition

There is an in-stream rock check on the left side of the river and a concrete slab along the right that divert
water from the main Bitterroot River through the Corvallis headgate with good ability to regulate water
level. The concrete slab includes recessed locations in which to place steel pipes. Stop logs can then be
secured against the pipes to raise the water level as needed throughout the irrigation season. While this
system provides for effective and flexible water level regulation, it requires operators work within the
channel to place the diversion throughout the season, which presents a safety hazard. Additionally, the
pipe recesses in the slab can gather sediment, requiring cleaning before the pipes and stop logs can be
placed. The operator of the site reported that the large rocks (approximately 3-4 feet in diameter) that
constitute the rock check occasionally wash downstream and equipment is required to move the rocks
back to the front of the dam every 2 to 3 years.

p— 2.

Figure 11: Corvallis Diversion

2.3.4. East Channel

Due to the continually migrating nature of the Bitterroot River, the East Channel of the Bitterroot River
typically receives insufficient water late in the irrigation season to serve its numerous irrigation water right
entittements. The Mitchell Slough receives water from the East Channel at the Tucker Diversion. The
Mitchell Slough also serves the Etna, Union, and Webfoot irrigation diversions and the East Channel
serves the Bill Strange, Spooner, and Gerlinger irrigation diversions downstream of the Tucker Headgate.
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The East Channel Diversion does not include a headgate or measurement device but is being assessed
in this Study as a potential project given its significant impact on other systems.

Diversion — Poor Condition

During low flow in the Bitterroot River, particularly late in the irrigation season, maintaining sufficient flows
in the East Channel is challenging. The current strategy, as reflected in the Etna, Union, and Webfoot
Ditch Company’s 310 permit, is to build a temporary check structure of native cobbles and gravel on the
east side of the main channel. While early season high flows are typically sufficient for irrigation needs,
these flows contribute to sedimentation in the East Channel that creates challenges for maintaining

sufficient flows in the late season.
T ’ Ry S

Figure 12: East Channel Diversion

2.3.5. Etna

Etna Ditch Company diverts water from the Mitchell Slough near Victor, Montana. Mitchell Slough is
sourced from the East Channel Bitterroot and begins at Tucker Headgate.

Headgate - Poor Condition

The Etna headgate is a concrete structure with three wood slide gates that are adjusted by hand. The
concrete is deteriorating and needs to be replaced. Debris and vegetation often build up at the headgate
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and require maintenance to prevent blockage at the inlet. The walkway is comprised of wood boards that
are weathered and could be replaced. Installing a handrail would improve safety at the headgate.

eadat

Figure 13: Etna
Flow Measurement - Fair Condition

Flow measurement consists of a staff gage approximately 50 feet downstream of the headgate structure
in a natural-bottom channel with irregular cross section. Because of the potential variability in the cross
section from year to year due to sedimentation, erosion, and vegetation, the accuracy of any calibration

curve is questionable.

Figure 14: Etha Measurement Gage in Channel
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Diversion - Poor Condition

The Etna diversion from Mitchell Slough is a concrete check-dam with wooden stop logs. The dam has
four concrete gate openings and stop logs are installed manually by hand in the spring and pulled out in
the winter. Once the logs are in place there are no further flow adjustments that can be made, as it
becomes very difficult to move them with the pressure of flow against them. Several of the concrete walls
that separate the gate openings are failing on the downstream side, with significant loss of concrete at
the bottom of the downstream end of several of the walls. The middle walls are missing up to 12 to 24
inches of concrete but have been augmented with steel plates grouted to either side of the wall, as shown
in Figure . There is also some evidence of erosion of the embankment on the downstream right side of
the structure. Given the ongoing failure of concrete at the structure and potential for further erosion, the
structure is unstable and should be replaced. Wood boards are laid across the top of the check dam to
allow crossing and there is no handrail, which creates a safety hazard.

Figure 15: Etna Diversion
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Figure 16: Concrete Loss at Etna Diversion

2.3.6. Gerlinger

The Gerlinger Ditch diverts water from the East Channel of the Bitterroot River. This intake is the most
downstream facility on the East Channel.

Headgate - Fair Condition

The Gerlinger headgate is a corrugated steel squash culvert that utilizes wood stop logs to manage flow.
The stop logs are inserted into metal channels that are welded to the face of a metal headwall. The wood
planks are manually installed and removed by hand each year. The manager at the site claims this system
works well.
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ALY
Figure 17: Gerlinger Headgate Inlet

Flow Measurement — None

There is no flow measurement device at this site.

Diversion — Good Condition

Concrete eco-blocks are installed and removed in the East Channel of the Bitterroot each year, using an
excavator, to ensure flow through the headgate. A total of 28 eco-blocks are stored at the site. The eco-
blocks extend off a rock point bar into the East Channel.
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Figure 18: Gerlinger Diversion

2.3.7. Hoyt

The Hoyt Ditch diverts water from the Orr/Hoyt canal, which is itself diverted from the West Fork Bitterroot
River near Conner, Montana. The Orr/Hoyt diversion functionality and measurement are important to the
overall system because it is the first irrigation diversion on the river after Painted Rocks Dam.

Headgate — Poor Condition

There is a wooden structure serving as the Hoyt headgate that appears to have no currently functioning
mechanism for control. The wood is rotting, warped, and will need to be replaced. There is a significant
amount of debris and vegetation built up at the headgate and will require maintenance to prevent
blockage at the inlet.
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Flow Measurement - None

There is no flow measurement device at this site.
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Diversion - Good Condition

There is a 2-foot concrete check and twelve eco-blocks, stacked two high and six across, diverting water
from the Orr/Hoyt channel into the Hoyt headgate. There is an additional check structure to divert water
into the Hoyt headgate. There is a significant amount of debris and large boulders upstream of the Hoyt
check structure. This headgate is sensitive to water releases from Painted Rocks Reservoir due to
measurable changes in water elevation against the headgate. This requires coordination of gate
adjustments with changes in releases from the reservoir since the ditch has not purchased Painted Rocks
water.

Figure 20: Hoyt Diversion

2.3.8. Orr

The Orr Ditch diverts water from the Orr/Hoyt canal, which is itself diverted from the West Fork Bitterroot
River near Conner, Montana.

Headgate - Good Condition

Orr headgate is a concrete structure with two handwheel-actuated, metal slide gates that open to two 35
X 24-inch corrugated pipe arches. The concrete structure, headgates, and actuators appear to all be
relatively new and in good condition. The pipes are somewhat rusted, but the corrosion appears to have
only affected the surface and the pipes do not display degradation of their structural integrity. The slide
gates were completely shut and, while there was ponded water on both sides of the gates, there was no
flow, indicating there is minimal to no leakage of gates. There was some sediment deposited in the
culverts. There is an angled trash rack constructed of round metal bars in front of the slide gates.
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Figure 21: Orr Headgate

Flow Measurement - Fair Condition

The measurement gage for the Orr system consists of a staff gage in a wooden flume within a few
hundred feet of the headgate.

Figure 22: Orr Measurement Gage
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Diversion — Good Condition

The first diversion in the Orr/Hoyt system consists of a channel excavated from native materials on the
east bank of the West Fork. System operators indicated there were no issues getting sufficient water into
this channel through the irrigation season. The channel runs 500-600 feet downstream to the Orr
headgate, where there is a concrete check structure that helps control how much of the diverted water
enters the Orr headgate versus how much flows past to the Hoyt headgate and back to the river. The
check structure consists of a 2-foot concrete wall and twelve eco-blocks, stacked two high and six across,
diverting water from the West Fork to the Orr headgate and Hoyt structure. There is a significant amount
of debris and large boulders past the diversion on the Hoyt side.
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Figure 24: Orr Headgate Diversion

2.3.9. Overturf

The Overturf Ditch Company diverts water from the main stem of the Bitterroot River east of Darby,
Montana.

Headgate - Good Condition

The headgate structure consists of a concrete headwall and wingwalls in good condition with metal slide
gate opening to a corrugated steel 58 x 36-inch pipe arch. There is evidence of sediment buildup at the
outlet of the culvert. While there is standing water on the ditch side of the headgate, there appeared to
be no flow, indicating minimal to no leakage.
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Figure 25: Overturf Headgate
Flow Measurement - Fair Condition

There is a staff gage located at the entrance of wood box culvert a quarter mile downstream of headgate.
The box culvert is approximately 3 feet deep, 5 feet wide, and 60 feet long. Because the staff gage is at
the entrance of a box culvert and immediately after 90-degree bend to the west, flow is not uniform at the
location and the accuracy of any calibration curve is questionable. There is also a handmade measuring
device that is PVC pipe with a black line at 14 inches and a red line at 18 inches. If the water level is at
or below the 14-inch mark, the last water user does not receive water. If the water level is above the 18-
inch mark, portions of the ditch will overtop.
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Figure 26: Overturf Measurement Gage

Diversion - Fair Condition

Four concrete dividers are placed each year, extending into the main channel of the Bitterroot River and
are reinforced with many large, 4-foot diameter boulders. Getting water to flow into the Overturf ditch is
a challenge every year and they have trouble getting water to the irrigator at the end of the ditch.
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Figure 27: Overturf Diversion

2.3.10. River

River Ditch diverts water from the West Channel of the Bitterroot River, just upstream of Bell Crossing.
This diversion is located on the downstream end of the study extents.

Headgate - Good Condition

The River Ditch headgate is a wood structure that was rebuilt within the past 10 years and remains in
good condition. The structure is comprised of three wood slide gates actuated by handwheels. There is
a wood walkway across the channel that is in good condition. A handrail could be installed at the headgate
to improve safety.
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Figure 28: River Ditch Headgate and Staff Gage

Flow Measurement - Fair Condition

Flow measurement on the River Ditch consists of a staff gage on the downstream side of the headgate
structure with a calibrated stage-flow curve for the structure cross section. There is often severe
vegetation growth that can inhibit accurate measurement. The River Ditch operator indicated that the
calibration curve was last updated in 2018. Because the staff gage and calibration location occur at the
downstream side of the headgates, flow is not uniform. Flow measurements at this location are therefore
likely to be inaccurate.

Diversion - Fair Condition

The main issue at this location is getting enough water routed via the first diversion into the West Channel
from the main Bitterroot River. The manager of the site said that he walks a rubber tire backhoe about a
mile up the West Channel each year to rebuild the river rock bar diversion at the Main Channel to ensure
adequate flow to the West Channel. A second diversion near the headgate consists of temporary dam
that is built across the West Channel of the Bitterroot River with a fish passage cut out. Both diversions
are considered to be in fair condition and will be ranked together as one linked system.
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Figure 29: West Channel River Ditch Diversion

Figure 30: Main Bitterroot River Ditch Diversion

2.3.11. Spooner

The Spooner Ditch diverts water from the East Channel of the Bitterroot River just upstream of Victor
Crossing.

Headgate - Fair Condition

The Spooner headgate is a wood structure with a concrete slab under the gates. Wood stop logs are
installed by hand each year to manage flow through the ditch. The walkway consists of weathered wood
planks that are secured to the rest of the structure. A handrail across the crossing would improve safety.
Tires are stacked at each corner of the headgate to help prevent erosion of the embankment. Sediment
and debris buildup are also concerns at this site. Water users on the Spooner Ditch indicate that the east
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bank that separates the East Channel from the Spooner Ditch has eroded significantly over recent years.
If the erosion continues, the head gate structure could be at risk from undermining and failure.

) Ve

Figure 31: Spooner Headgate

Flow Measurement — None

There is no flow measurement device at the site.

Diversion - Fair Condition

Two concrete eco-blocks, approximately two feet tall and wide by six feet long, are left extending into the
East Channel of the Bitterroot River from the east bank throughout the year. Metal stands are placed
across East Channel each year with a tractor and then stabilized by burying the downstream base with
gravel. Stop logs are then placed in the metal stands to form a temporary check structure to increase the
water level as needed throughout the irrigation season.
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Figure 32: Spooner Diversion
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2.3.12. Supply/Woods Parkhurst

The Supply/Woods Parkhurst Intake diverts water from the main stem of the Bitterroot River just upstream
of the East Channel Diversion. The Supply Ditch is the water source for the Woods-Parkhurst intake.

Headgate — Good Condition

The Woods Parkhurst/Supply headgate is a concrete structure with hydraulically operated metal slide
gates. The structure and gates were constructed in 2017. There are no reported issues with the operation
of these gates. Operators have stated that they have issues with large sticks and debris getting trapped
in and against the trash grate requiring someone to remove debris 5-6 times per year.
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Figure 33: Supply/Woods Parkhurst Headgate

Measurement - Fair Condition

A staff gage is located approximately 100 feet downstream of the headgate in a fairly uniform channel
section. The gage is mounted on a steel pipe. There was a small amount of vegetation caught against

the gage when viewed during the site visit.

A
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Figure 34: Supply/Woods Parkhurst Measurement Gage
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Diversion — Good Condition

The Woods Parkhurst/Supply Diversion Dam is located on the eastern-most braid of a highly braided
section of the Bitterroot River and delivers water to both Supply and Wood-Parkhurst ditches. The dam
is in overall good condition and significant structural improvements were made in 2017.

Figure 35: Supply/Woods Parkhurst Diversion

2.3.13. Tiedt-Nicholsen

The Tiedt-Nicholsen Ditch diverts water on the main stem of the Bitterroot River east of Darby, Montana.

Headgate - Good Condition

The Tiedt-Nicholsen headgate is a concrete structure with a single metal slide gate that is adjusted with
a handwheel. The slide gate opens to a 44 x 26-inch corrugated arch pipe. The stem on the handwheel
to the slide gate is bent but still works. The manager at the site reported that they get excess water from
Bunkhouse and Overturf and don’t need to open this headgate until about mid-July.
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Figure 36: Tiedt-Nicholsen Headgate
Flow Measurement - Fair Condition
There is an old steel measurement flume downstream of the headgate.
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Figure 37: Tiedt-Nicholsen Metal Flume

Diversion - Good Condition

Three to four-foot diameter boulders have been placed to form a small jetty that diverts water from the
main Bitterroot River channel to the Tiedt-Nicholsen ditch. Operators stated that diverting water from the
river is not usually an issue but there are concerns about the main channel of the river migrating to the
east.
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Figure 38: Tiedt-Nicholsen Diversion

2.3.14. Tucker

The Tucker intake diverts water from the East Channel of the Bitterroot into the Mitchell Slough. It is the
first diversion on the East Channel.

Headgate - Good Condition

The Tucker headgate is a concrete structure with steel wrapping the concrete walls and five wood slide
gates with steel guides and metal rings used to manually hook and lift the gates. The structure has a
concrete slab base.
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Figure 39: Tucker Headgate

Flow Measurement - Fair Condition

There is a staff gage on the downstream side of the headgate at the structure and another gage
downstream of the structure in a natural-bottom, irregular cross section. Because flow is not uniform at
the gates and because the downstream cross section is subject to change, the accuracy of any calibration

curve at either location is questionable.
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Diversion - Fair Condition

Concrete eco-blocks are installed each spring to divert water from the East Channel towards Tucker
headgate. Gravel is then used to fill in the gaps between eco-blocks. This installation and removal
process costs approximately $3,000 each year but is still limited in its effectiveness depending on the
water level of the East Channel. Sediment buildup at the inlet of the gates is an issue and often requires
dredging with heavy equipment to keep water flowing through the ditch. Lining the eco-blocks with a tarp
and then placing the gravel could enhance the functionality.
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Figure 41: Tucker Diversion

2.3.15. Union

The Union Ditch Company diverts water from the Mitchell Slough near Victor, Montana. The Mitchell
Slough is sourced from the East Channel of the Bitterroot and begins at Tucker Headgate.

Headgate — Poor Condition

The Union headgate is a concrete and wood structure that is outdated. The concrete has cracks, signs
of weathering and the concrete floor and footers are deteriorating. There are two wood slide gates,
approximately 5 feet wide, and the gates must be adjusted by hand. The wood walkway planks and slide
gates are rotting and splintered, and there is no handrail, presenting a safety risk to operators. The
operator did not report any issues with headgates limiting flow.
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Figure 42: Union Headgate

Flow Measurement - Fair Condition

There is a staff gage approximately 100 feet downstream of the headgate structure in a natural-bottom
channel with an irregular cross section. Because of the potential variability in the cross section from year
to year due to sedimentation, erosion, and vegetation, the accuracy of any calibration curve is

guestionable.

Figure 43: Union Measurement Gage in Channel
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Diversion - Poor Condition

The Union diversion supplies the ditch with water from Michell Slough and is comprised of three concrete
gate structures, 4 feet deep by 7 feet wide each, with stop logs placed in steel guides to regulate the
water level. There is evidence of erosion and eddies behind the diversion walls. The bottoms of the
diversion walls have lost some concrete. There are multiple, unsecured boards stacked across the
diversion as a walkway and no handrail, posing a safety hazard.

Figure 44: Union Diversion

2.3.16. Ward

The Ward Irrigation District diverts water from the main stem of the Bitterroot River near Charlos Heights,
Montana. This diversion is the first downstream of Lake Como, which provides supplemental flows into
the Bitterroot River via Rock Creek for aquatic habitat.

Headgate - Good Condition

The Ward headgate was replaced in 2018 and is in good condition. The structure is comprised of new
concrete and two metal headgates that can be adjusted with a handwheel. There is a metal grate walkway
set into the headgate structure with a handrail. Debris building up at the headgate is a recurring issue.
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Figure 45: Ward Headgate

Flow Measurement - Fair Condition

There is a flow measurement gage approximately 100 feet downstream of the headgate in a natural-
bottom, irregular cross section of the channel. Because of the potential variability in the cross section
from year to year due to sedimentation, erosion, and vegetation, the accuracy of any calibration curve is
guestionable. There is also a wood flume in the ditch. However, because it is located downstream of
the Lost Horse Siphon, the Ward Irrigation District's headgates off Lost Horse Creek, and at least one
turnout off the ditch, this flume cannot be used to accurately assess flows being diverted from the

Bitterroot River.
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Figure 47: Ward Wood Flume
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Diversion - Fair Condition

A rock bar comprised of river rock, logs, and imported 2-foot boulders is annually rebuilt with equipment
in the main channel of the Bitterroot River to divert water flow into Ward ditch. The rock bar extends into
the channel only a fraction of the overall width. River migration and down cutting is a concern that
presents the potential for loss of flow delivery to the system. Debris accumulation is an issue and flows
fluctuate each year at the diversion.

Figure 48: Ward Diversion

2.3.17. Webfoot

Webfoot Ditch Company is the last diversion off the Mitchell Slough near Victor Crossing. The Mitchell
Slough is sourced from the East Channel Bitterroot and begins at Tucker Headgate.

Headgate - Fair Condition

The Webfoot headgate consists of a concrete check with three openings that are regulated with stop
logs. The stop logs must be placed in the Webfoot ditch by hand upstream of the concrete walls. The
openings have concrete slab floors. The right-most opening has filled with sediment and is no longer

active, as shown in Figure . Once the logs are in place, irrigators cannot regulate flow further. The
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concrete pillars and floor slabs show signs erosion and spalling and could be replaced. The banks are
relatively low and are susceptible to water flowing around the headgate structure during high flows.

Flow Measurement — None

There is no water measurement device at the site.

Diversion - Fair Condition

An in-stream check-dam is used to divert water from Mitchell Slough into the ditch. The check-dam is
constructed of a concrete structure with stop logs that are hand placed in the spring and removed in the
winter. There is some loss of the concrete at the upstream corners of the structure. There are no metal
guides for stop logs and they are held into a notch in the concrete by the pressure of flowing water. There
is no further control of the flow of water once the logs are in place. Water is known to overtop the diversion
structure during high water.
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Figure 50: Webfoot Check Dam Diversion

2.3.18. Woodside

The Woodside Ditch Company diverts water from the main stem of the Bitterroot River north of Hamilton,
Montana.

Headgate - Good Condition

The Woodside Headgate consists of two 24-inch diameter corrugated metal pipes under a concrete slab,
on top which sits the concrete walls that formed the previous gate structure. The old concrete gate
opening is permanently blocked by wooden stop logs that are bolted to a 12-inch diameter steel pipe that
is set into the concrete slab. The 24-inch pipes were installed in 2002 and lowered the inlet elevation of
the headgate by approximately 30 inches. The amount of water through the double pipes is sufficient
throughout the irrigation season and usually must be regulated. Regulation is accomplished by placing a
steel plate with handle across all or part of one or both pipes. There is a wooden board and irregularly
shaped steel beam placed across the top of the structure to allow for crossing, but safety of the walkway
could be improved by a wider, more consistent walkway with handrail.
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Figure 51: Woodside Headgate

Flow Measurement — Poor Condition

The flow measurement for the Woodside ditch is located approximately three-quarters of a mile down the
ditch from the headgate and after the ditch water intermingles with Blodgett Creek. The placement at this
site alone would merit a condition rating of Poor because the contributions of Bitterroot River/Painted
Rocks water cannot be independently measured. The flow measurement consists of a staff gage placed
in front of the right-hand culvert in a set of two smooth metal culverts that are both approximately 48
inches in diameter. The placement so close to a hydraulic structure means that flow will be varied, rather
than uniform, resulting in an inability to generate an accurate calibration curve at this location.

am Morrison
Page 2-46 = Maierle



Bitterroot River Irrigation Management Study Chapter 2
Bitterroot Conservation District System Inventory and Assessment

\
RISTRON

Figure 2: Woodside Flow Measurement Gage
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Diversion — Good Condition

There is no dedicated diversion structure at the Woodside Ditch. Water is diverted in a relatively stable
reach of the main Bitterroot River channel and there have been no issues getting sufficient flow into the

ditch.
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Figure 53: Woodside Diversion
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CHAPTER 3 SURVEY AND HYDRAULIC ASSESSMENT

This Chapter describes survey efforts and hydraulic assumptions for the fifteen prioritized projects, as
chosen in Chapter 4, Capital Improvements Plan. These assumptions were used to develop the
conceptual design plans and cost estimates that are included in the next chapter. This chapter is
organized by flow measurement, headgate, and diversion projects to generalize design assumptions and
to document unique characteristics of each project that were considered during design.

The intent of this chapter is to document technical assumptions and provide insight on design and cost
estimating decisions. Design of proposed improvements are at a conceptual level and will require further
investigation before implementation.

3.1. DATA COLLECTION

The conservation and efficient use of water from the Bitterroot River is the ultimate goal of this Study. It
is recognized that many of the structures diverting and regulating water use on the Bitterroot are aging,
eroding, or not performing as intended. Many lack imperative safety features that would be considered
standard on new structures. Conceptual design of the fifteen recommended projects begins with
analyzing elevation and flow data, gathered through survey. With the completion of the existing site
conditions assessment, design attention transfers to hydraulics and structural stability to complete the
design of the recommended projects.

3.1.1. Survey and Flow Data Collection

A survey crew visited each prioritized site to collect topographic data and structure data such as normal
water elevation, pipe diameter, structure dimensions, and elevations for the canal bottom and top of bank.

Flow measurements were collected at each site as close to the intake structure is possible using a
SonTek FlowTracker. Measurements were taken between July 7 and August 1, 2022, with the intention
to capture relatively high flows in the ditch. However, due to the complexity in timing of irrigation
management, lower flows were captured at some sites; these cases are noted in Table 3-1. Flow
Measurement Results.
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These results can be used to verify the accuracy of stage-discharge rating curves where available, and,
where unavailable, provide a single-point reference to assist irrigators in interpreting their staff gages.
These results were also considered in combination with water right data during hydraulic calculations for
developing headgate, diversion, and measurement designs. Water rights for each ditch are available in
Chapter 1.

Table 3-1. Flow Measurement Results

Discharge
Site Date (cfs) Gage Notes
Bill Strange 11-Jul-22 N/A N/A No flowing water
C and C Ditch 7-Jul-22 8.0 1.20°
Improved accuracy could be attained with
2-point measurements in areas over 2’
deep.
Flow table provided by irrigator associates
1.72 on gage with 108.6 cfs (122% of the
Corvallis Canal 11-Jul-22 89.3 1.72 measured value)
East Channel N/A N/A N/A Previously investigated
Etna N/A N/A N/A Service declined
Improved accuracy could be attained with
2-point measurements in areas over 2’
Gerlinger 11-Jul-22 20.0 N/A deep.
Hoyt 11-Jul-22 0.8 N/A
Orr 11-Jul-22 7.3 0.35
Overturf - higher water 7-Jul-22 12.2 18.25" | Irrigator reports flows are sufficient
Overturf - lower water 20-Jul-22 4.3 12.50" Irrigator reports flows are insufficient
Flow table provided by irrigator associates
1.55’ on gage with ~9.15 cfs (120% of the
River Ditch 11-Jul-22 7.6 1.55’ measured value)
Spooner N/A N/A N/A Service declined
Supply/Woods Parkhurst N/A N/A N/A Service declined
Tiedt Nicholson 20-Jul-22 4.8 0.51
1.91 Measurement taken prior to annual
(headgate) | maintenance on the East Channel
1.81 diversion.
(lower
Tucker 7-Jul-22 62.8 gage)
Union 7-Jul-22 31.1 1.37
Ward 1-Aug-22 14.4 2.20°
Cows in the vicinity and thick vegetation on
the canal bottom may have affected
Webfoot 20-Jul-22 111 N/A accuracy of the measurement
Woodside -
downgradient of
Blodgett Creek 20-Jul-22 15.4 0.65’
Woodside -
downgradient of
Blodgett Creek 20-Jul-22 9.5 N/A
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3.2 FLOW MEASUREMENT PROJECTS

3.2.2. General Approach

Design objectives for flow measurement projects included minimizing cost, optimizing accuracy of
measurement per the standards published by the United States Bureau of Reclamation (USBR), limiting
maintenance, ease of operation, and accommodating existing constraints in channel geometry. Hydraulic
assessment focused on ensuring the proposed flow measurement approach is accurate at the range of
expected flows in the ditch and will not adversely impact water delivery.

Weirs and flumes are the primary types of measurement structures used in irrigation applications. While
weirs are often less expensive than flumes, they typically require a head loss of approximately 4 times
that of a flume, and the ditches assessed do not appear to have sufficient slope for the proper functioning
of a weir. Accordingly, weirs were not further considered as part of this assessment. Flumes are low
maintenance, provide accurate flow readings for a long lifespan, and are considered highly accurate
means of flow measurement. Both prefabricated flumes (typically made of steel or fiberglass) and custom
designed flumes (typically constructed from concrete) are appropriate for use in irrigation ditches.

Prefabricated flumes can be purchased and installed into an irrigation ditch, or a custom designed flume
can be cast in place into the ditch with concrete. Prefabricated flumes are typically less expensive for
smaller ditches with lower flow rates, whereas cast-in-place flumes (e.g., Replogle flumes) are more
economical for larger sizes. Both approaches were considered and compared for cost and site suitability.

Custom-designed concrete Replogle flumes are often employed for large ditches with high flow rates.
Replogle flumes were designed using USDA Agricultural Research Service’s WinFlume v2.0 for the
four priority projects with design flows over 20 cfs. Design considerations during this exercise included
minimizing head loss, minimizing sill height (and therefore backwater), minimizing concrete volume,
simplicity of construction, and maximizing accuracy at the range of expected flows. Replogle flumes that
accommodate channels with low gradients and minimize head loss are generally longer and therefore
require high volumes of structural concrete. Cost estimates were compared between the Replogle flume
designs and prefabricated flumes, and due to the volume of structural concrete required, Replogle flumes
were consistently significantly more expensive. Therefore, while Replogle flumes would be suitable for
any of the priority sites, they were not considered further for this project due to their high cost; instead,
prefabricated flumes were pursued.

While there are several styles of pre-fabricated flumes suited for open channel flow, Parshall flumes are
considered the standard flume style for irrigation applications. Other options include Montana flumes and
Cutthroat flumes. Montana flumes require a free drop at the outlet, which would be difficult to achieve
given the channel gradients of the priority locations. Cutthroat flumes are not as commonly used in
irrigation ditches because they lack the self-cleaning characteristic of Parshall and Montana flumes and
would likely require more maintenance.
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Design flow for each site was equal to the ditch’s water right or to the flow measurement collected in
2022, whichever was larger. Parshall flumes were sized to accommodate 110% of the design flow for
each site. A simplified Manning’s formula analysis was conducted using Bentley Flowmaster v10.03 to
supplement limited on-site data collection and to confirm appropriate device sizing for each site. The
smallest appropriate size of Parshall flume was selected for each site. Quotes were obtained for
appropriately sized Parshall flumes from TrueNorth Steel in Missoula as well as by several out-of-state
suppliers, including Intermountain, Tracom, and Open Channel Flow. TrueNorth products were
determined to be the most economical both in terms of shipping and fabrication costs.

Wingwalls at a 45-degree angle are required leading to the inlet of the flume and recommended at the
outlet of the flume to ensure smooth flow transitions. Because water velocities in these canals are
relatively low, the wingwalls may be constructed of packed earth meeting the plasticity requirements for
canal embankments set forth by the USBR. Compacted bedding, backfill on either side of the flume, and
the approach to the flume should also be constructed with material meeting this specification. Concrete
and prefabricated metal are also suitable wingwall materials but are less economical. Riprap should also
be placed at the outlet of the flume to prevent scour.

The inlet of the flume should be placed at or above the existing channel grade, and the outlet of the flume
should be placed at existing grade to minimize the risk of submergence. Accordingly, the flume should
be placed sufficiently downgradient of the headgate that the inlet of the flume is below the elevation of
the intake structure invert; this will prevent any interference with the hydraulic functioning of the intake
structure. For flumes in which the intake is installed above existing grade, an earthen ramp should be
constructed leading into the flume. The slope of this ramp can be a maximum of 4.1 H:V.

Flumes should also be installed in an area that is easy to access, as close to the intake structure as
possible while complying with the grade requirements discussed above, and in a straight section of
channel with steady, unobstructed flow, and minimal scour, aggradation, and interference from vegetation
or structures. The channel should be straight and unobstructed for 20 throat widths upstream and
downstream. Additionally, a stilling well and electronic reader are an option for all sites to optimize
measurement accuracy and operation efficiency but were not recommended as part of these plans
because of the additional cost.

Flow measurement structures such as flumes yield more accurate measurements and increased
longevity compared to staff gages placed in the ditch. However, a staff gage located in a reinforced
channel cross section with an associated stage-discharge rating curve may be the most feasible
approach for certain sites. This is the case at Tucker headgate due to its high flow rates, flat and wide
channel geometry, and channel instability.
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3.2.3. Individual Site Design Considerations

Webfoot

In general, the Webfoot ditch in the downgradient vicinity of the intake structure exhibits low water velocity
with thick aquatic vegetation on the channel bottom. There is no mechanism for flow measurement.
Alternatives considered for this site included the installation of a prefabricated Parshall flume, cast-in-
place Replogle flume, or staff gage with stage-discharge rating curve. Due to the high cost of a Replogle
flume and the relative inaccuracy of a staff gage, a prefabricated Parshall flume is the recommended
solution for this site.

The 48-inch throat width by 24-inch deep prefabricated Parshall flume with packed earth wingwalls is the
smallest size of flume that accommodates the Webfoot Ditch water right of 40 cubic feet per second.
However, if flows in the ditch are consistently lower than this value, a smaller flume may be chosen to
reduce material costs. There is a 3-inch drop in bottom elevation over the length of this flume. Installing
the flume approximately 250 feet or more from the headgate would allow for installation with the flume
outlet at existing grade and the inlet at or below the elevation of the intake invert and therefore should
not interfere with the hydraulic functioning of the headgate. There is thick aquatic vegetation present on
the channel bottom through this area. This can cause maintenance or accuracy issues for a Parshall
flume; it is therefore recommended that the channel upgradient of the structure be routinely maintain to
prevent accumulation of vegetation.

Spooner

Spooner Ditch currently has no mechanism for flow measurement. Alternatives considered for this site
included the installation of a prefabricated Parshall flume, cast-in-place Replogle flume, or staff gage with
stage-discharge rating curve. Due to the high cost of a Replogle flume and the relative inaccuracy of a
staff gage, a prefabricated Parshall flume is the recommended solution for this site.

The 12-inch throat width by 30-inch deep prefabricated Parshall flume with packed earth wingwalls is the
smallest size of flume that accommodates the Spooner Ditch water right of 14 cfs. There is a three-inch
drop in bottom elevation over the length of this flume. Thus, the flume should be located downstream in
the ditch such that the existing bed elevation is three inches or more beneath the elevation of the existing
intake invert. This criterion was not met within the area surveyed for this project. Therefore, a conceptual
location for the flume was identified that likely has the required elevation. However, prior to installation,
this section of channel should be investigated for grade, uniformity, and stability.

Gerlinger

Gerlinger Ditch currently has no mechanism for flow measurement. Alternatives considered for this site
included the installation of a prefabricated Parshall flume, cast-in-place Replogle flume, or staff gage with
stage-discharge rating curve. Due to the high cost of a Replogle flume and the relative inaccuracy of a
staff gage, a prefabricated Parshall flume is the recommended solution for this site.
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To accommodate the flow of 20.0 cfs measured in July 2022, a 36-inch throat width by 18-inch deep
prefabricated Parshall flume with packed earth wingwalls is recommended. However, if this value does
not represent the typical flow range in the ditch, a different size may be required.

There is a three-inch drop in bottom elevation over the length of this flume. Thus, the flume should be
located downstream in the ditch such that the existing bed elevation is three inches or more beneath the
elevation of the existing intake culvert invert. This criterion was not met within the area surveyed for this
project. Therefore, a conceptual location for the flume was identified that likely has the required elevation.
However, prior to installation, this section of channel should be investigated for grade, uniformity, and
stability.

Tucker

For optimal accuracy of flow measurement, a flume (either a cast-in-place concrete Replogle flume or a
96” throat width prefabricated Parshall flume) could be installed. However, these alternatives were not
recommended at this time due to the large quantity of concrete and/or earthmoving required for
appropriate flume installation at this site.

The lower-cost, non-structural, and less invasive alternative recommended for this site is optimizing the
placement and use of a staff gage for interpreting flows through the Tucker headgate. For this site,
development of a stage-discharge rating curve for use with a staff gage would be significantly less
expensive than installation of a flume, however, the rating curve will only be valuable for interpreting flows
if the staff gage is located in a stable cross section. There are currently two staff gages near the Tucker
headgate, one on the intake structure and one near the left bank of the channel immediately downstream.
However, neither can be used to measure flows reliably and accurately. Because flows are non-uniform
through the headgate, the staff gage on the intake structure cannot provide accurate readings. The
second staff gage is in an unstable section of channel that fills with sediment each season and is then
periodically dredged. Because of this, water levels at the gage do not consistently correspond with a flow
rate. Further, the staff gage is in a thicket of reed canary grass which may further interfere with the
accuracy of the reading and be difficult for irrigators to use. Therefore, it would be advisable to invest in
the development of a rating curve for a staff gage in a location that requires less maintenance and
experiences more uniform flow.

A reinforced cross section could be established to facilitate the utilization of a staff gage to interpret flows
entering the Mitchell Slough. This cross section should be in a straight, unobstructed section downstream
of the area that is periodically dredged. Channel banks should be excavated and reinforced with rip rap
to improve stability of the cross section and limit vegetation growth. A staff gage should be installed in a
location that can be easily accessed and viewed by irrigators. A stage-discharge relationship would then
be developed relating readings on this staff gage to flow rates in the Mitchell Slough.

Corvallis

Staff gages currently exist on the Corvallis intake structure and on the footbridge several hundred yards
downstream. The footbridge staff gage is the primary means for monitoring flows in the ditch; it has an
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associated stage-discharge rating curve and is fitted with a camera so that irrigators can check the water
levels remotely. However, flow at both structures is non-uniform, limiting the accuracy of these staff
gages.

The measured flow of 89.3 cfs on July 11, 2022 corresponded to a staff gage reading of 1.72" at the
bridge. However, the calibration curve provided by the irrigators indicates that this water level should be
associated with a flow of 108.6 cfs, approximately 122% of the observed flow. Due to this discrepancy, it
is recommended that additional flow measurements be taken at a variety of water levels to further assess
the accuracy of the existing stage-discharge flow table and facilitate its ongoing use.

For optimal accuracy of flow measurement, a flume (either a cast-in-place concrete Replogle flume or a
96" throat width prefabricated Parshall flume) should be installed in the Corvallis canal. The 48-inch throat
width by 48-inch deep prefabricated Parshall flume with packed earth wingwalls is the most cost-effective
of these options that accommodates the water right of 125 cfs. There is a three-inch drop in bottom
elevation over the length of this flume. Thus, the flume should be located downstream in the ditch such
that the existing bed elevation is three inches or more beneath the elevation of the existing intake invert.
This can be achieved by installing the flume immediately upgradient of the bridge with the existing staff
gage/camera setup. Because the canal is relatively narrow through the bridge, less earthmoving would
be required to backfill on either side of the flume, reducing costs. In addition, the existing camera setup
may be utilized to observe flows through the flume.

3.3. HEADGATE PROJECTS

3.3.1. General Approach

Hydraulic assessment of the priority headgate structures focused on ensuring the proposed gate
structures maintained adequate capacity for water users to take their full water right. Because none of
the irrigators interviewed reported capacity deficiencies at their headgates, conceptual headgate designs
largely matched the existing configuration, height, and width, with a few exceptions noted below. Bentley
CulvertMaster v3.3 was used to complete hydraulic calculations. This approach was used because the
headgates are located on feed canals with relatively flat slopes and are therefore affected by canal
backwater (also described as the tailwater). The calculations built into CulvertMaster automatically
include consideration of the headwater and tailwater elevations to determine whether the structure is
under outlet control or, in other words, governed by tailwater elevation.

The hydraulic calculation assumptions also pulled from a mix for published design guidance and
engineering judgement developed from work on several other projects in the region. The tailwater and
headwater elevations were assumed from the surveyed bank elevations with 12 inches of freeboard.
These freeboard assumptions are less conservative than explicitly recommended for canal banks in the
USBR Design of Small Canal Structures Manual (Bureau of Reclamation, 1978), but in-line with the
recommendations of USBR Design Standard No. 3, which states that “freeboard varies from 6 inches for
small laterals to 2 feet or more for large canals” (Bureau of Reclamation, 1967). The 1 foot of freeboard
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is considered to be sufficiently conservative for the canals and ditches served by the priority headgates
in this project.

Conceptual designs were developed to bring the structures up to modern design standards, as discussed
further in Chapter 4. These standards include a cutoff wall at the upstream side of the foundation slab
keyed into scour depth to prevent undermining of the structure. The scour depths are not calculated from
hydraulic results at this stage in design but are instead assumed from other past projects in the area.
Additionally, structures are assumed to be constructed from wood-formed concrete, which sets the
hydraulic roughness of the structures at 0.015.

3.3.2. Individual Site Design Considerations

Union

The current Union system headgate is reported to have sufficient capacity and features two openings
that are 5 feet wide by 5 feet high. The surveyed opening heights reflect the height from invert to top of
abutment wall. The full height of these openings is not all conveying area because the tops of the
openings remain blocked by the wooden gates. The minimum bank elevation is 3,386.78 feet NAVD88
at the cross section upstream of the gates and 3,386.49 feet NAVD88 at the cross section downstream
of the gates. These elevations drive the headwater and tailwater elevation shown in Table 3-2. The inverts
are determined from the average of the toe and centerline elevations at the upstream and downstream
ends of the gate structure.

The new concrete gate openings will maintain the same configuration and width, but the height will be
only three feet. The opening height allows for a 3-foot-tall gate, which will overlap the new walkway by 1
foot and allow space for the gate frame and handwheel. The headwall configuration is assumed to be
perpendicular to channel with a square-edged inlet, resulting in an entrance loss coefficient of 0.5. The
water right is used as the design flow. The capacity of gates with these parameters is confirmed using
the CulvertMaster headwater elevation calculation. The calculated headwater elevation for the design
flow is 3,385.69 feet NAVDS88, which is below the maximum allowable headwater elevation, confirming
that the conceptual gate design can meet the required hydraulic capacity. The CulvertMaster report for
these calculations is shown in Appendix D.

Table 3-2. Union Headgate Input Parameters and Result

Parameter Value

Design Flow (cfs) 71

Number of Opening(s) 2

Size of Openings 5 feet wide by 3
feet tall

Upstream Invert Elevation (feet NAVD88) 3,383.32

Downstream Invert Elevation (feet NAVD88) 3,382.74
Maximum Allowable Headwater Elevation (feet
NAVDS88)

3,385.80
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Parameter Value
Tailwater Elevation (feet NAVD88) 3,385.49
Headwater for Design Flow (feet NAVD88) 3,385.69

Etna

The current Etna system headgate is reported to have sufficient capacity and features two openings that
are 4 feet wide by 5 feet high. The surveyed opening heights reflect the height from invert to top of
abutment wall. The full height of these openings is not all conveying area because the tops of the
openings remain blocked by the wooden gates. The maximum bank elevation is 3,386.30 feet NAVD88
at the cross section upstream of the gates and the minimum bank elevation is 3,385.11 feet NAVD at the
cross section downstream of the gates. The maximum elevation is used upstream because the opposite
bank appears to be depression between the headgate and diversion that should be re-graded and
brought up to the right bank elevation during construction. The bank elevations drive the headwater and
tailwater elevation shown in Table 3-3. The inverts are determined from the centerline elevation at the
upstream and downstream ends of the gate structure.

The new concrete gate openings will maintain the same configuration and width, but the height will be
only three feet. The opening height allows for a 3-foot-tall gate, which will overlap the new walkway by 1
foot and allow space for the gate frame and handwheel. The headwall configuration is assumed to be
perpendicular to channel with a square-edged inlet, resulting in an entrance loss coefficient of 0.5. The
water right is used as the design flow. The capacity of gates with these parameters is confirmed using
the CulvertMaster headwater elevation calculation. The calculated headwater elevation for the design
flow is 3,384.14 feet NAVDS88, which is below the maximum allowable headwater elevation, confirming
that the conceptual gate design can meet the required hydraulic capacity. The CulvertMaster report for
these calculations is shown in Appendix D.

Table 3-3. Etna Headgate Input Parameters and Result

Parameter Value
Design Flow (cfs) 39
Number of Opening(s) 3
: : 4 feet wide by 3
Size of Openings y
feet tall
Upstream Invert Elevation (feet NAVD88) 3,380.20

Downstream Invert Elevation (feet NAVD88) | 3,380.26
Maximum Allowable Headwater Elevation
(feet NAVD88)

Tailwater Elevation (feet NAVD88) 3,384.11
Headwater for Design Flow (feet NAVD88) 3,384.14

3,385.30
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Hoyt

The current Hoyt system headgate is a structurally deficient wood structure with approximately 2 foot
wide opening and no ability to regulate flows. There was no information available from users to
understand if the system capacity is sufficient. The maximum bank elevation is 4,093.10 feet NAVD88 at
the cross section upstream of the gates and the minimum bank elevation is 4,092.59 feet NAVD88 at the
cross section downstream of the gates. The bank elevations drive the headwater elevation shown in
Table 3-4. The inverts are determined from the centerline elevation at the upstream and downstream
ends of the gate structure.

The new concrete gate opening will maintain the same configuration and width with a 2-foot-tall gate
opening. The headwall configuration is assumed to be perpendicular to channel with a square-edged
inlet, resulting in an entrance loss coefficient of 0.5. The water right is used as the design flow. The
capacity of gates with these parameters is confirmed using the CulvertMaster headwater elevation
calculation. The calculated headwater elevation for the design flow is 4,091.59 feet NAVD88, which is
below the maximum allowable headwater elevation, confirming that the conceptual gate design can
meet the required hydraulic capacity. The CulvertMaster report for these calculations is shown in
Appendix D.

Table 3-4. Hoyt Headgate Input Parameters and Result

Parameter Value
Design Flow (cfs) 3
Number of Opening(s) 1
, _ X . 5
Size of Openings eet wide by
feet tall
Upstream Invert Elevation (feet NAVD88) 4,090.93

Downstream Invert Elevation (feet NAVD88) | 4,091.59
Maximum Allowable Headwater Elevation
(feet NAVD88)

Tailwater Elevation (feet NAVD88) 4,091.59
Headwater for Design Flow (feet NAVD88) 4,091.59

4,092.10

Webfoot

The current Webfoot system headgate is reported to have sufficient capacity and features three openings
that are approximately 8 feet wide by 3 feet high. The surveyed opening heights reflect the height from
invert to top of abutment wall. The invert elevation is 3,356.16 feet NAVD88 at the centerline of the middle
gate opening. The banks rise outside the vicinity of the gates, which is why re-grading and raising the
banks in the region of the headgate is a significant part of the conceptual design. Assessing the channel
downstream also shows an inconsistent and, at times, adverse channel slope. It is assumed that the
channel will be re-graded to have a more consistent slope and that the areas around the headgate will
be raised. The furthest downstream portions of the channel (350-450 feet from the headgate) show a
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channel depth of 5 feet. If the banks are raised to match this, the bank elevation will be 3,362.16 based
on the current invert elevation. The downstream bank elevation on the right bank (which would likely not
need to be modified) is 3,361.73. These bank elevations drive the headwater elevation shown in Table
3-5. The inverts are determined from the centerline elevation at the upstream and downstream ends of
the gate structure.

A new configuration and size are proposed for the Webfoot gates. The left-most opening is almost
completely blocked by sediment and vegetation. Abandoning this opening would not affect capacity, as
it is not currently providing meaningful conveyance, and is recommended. For the two remaining
openings, 8-foot gates are relatively large, increasing the structural requirements on the gates and
reducing the amount of control operators have over the headgate flows. Instead, splitting the two currently
functional openings into three 4-foot-wide openings with the same abutment height is recommended.
The opening height allows for a 2-foot-tall gate, which will overlap the new walkway by 1 foot and allow
space for the gate frame and handwheel. The headwall configuration is assumed to be perpendicular to
channel with a square-edged inlet, resulting in an entrance loss coefficient of 0.5. The water right is used
as the design flow. The capacity of gates with these parameters is confirmed using the CulvertMaster
headwater elevation calculation. The calculated headwater elevation for the design flow is 3,360.80 feet
NAVD88, which is below the maximum allowable headwater elevation, confirming that the conceptual
gate design can meet the required hydraulic capacity. The CulvertMaster report for these calculations is
shown in Appendix D.

Table 3-5. Webfoot Headgate Input Parameters and Result

Parameter Value

Design Flow (cfs) 40

Number of Opening(s) 3

Size of Openings 4 feet wide by 2
feet tall

Upstream Invert Elevation (feet NAVD88) 3,357.18

Downstream Invert Elevation (feet NAVD88) | 3,357.51
Maximum Allowable Headwater Elevation
(feet NAVDS8S)

Tailwater Elevation (feet NAVD88) 3,360.73
Headwater for Design Flow (feet NAVD88) 3,360.80

3,361.16

3.4. DIVERSION PROJECTS

3.4.1. General Approach

The morphology of the Bitterroot River lends to design challenges associated with in-channel diversion
dams. These challenges include sediment bed loads, lateral migration, low gradient channels, and
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sensitive aquatic species. It should be acknowledged that while hydraulic solutions are presented here,
other elements worth consideration are permitting requirements, as well as on-going operation and
maintenance of the proposed solutions. Final design will require extensive modeling to refine
performance of the diversions and to achieve permitting compliance.

Modeling requirements for new diversions includes several types that serve different aspects of the
design. Two-dimensional (2D) hydraulic modeling will be required for to complete detailed structure
design, to determine velocity and shear stress for scour depth calculation and rock sizing, and to evaluate
if structures allow for fish passage. One-dimensional hydraulic models will be needed for floodplain
permitting of any new structure. Additionally, sediment transport models and geomorphology
assessments would also be appropriate for new diversions off the Bitterroot River main channel, including
the East Channel, Ward, and Overturf Diversions.

New river diversions or in-river structures will require several permits to proceed. Many of the permits
required, including the floodplain permit mentioned above, are obtained through the Joint Application
Form along with appropriate technical documentation. Some of the major permits required are briefly
described below:

Table 3-6. Abridged Stream Permitting Requirements

Permit Name Permit Objective Permitting Agency

310 Permit Minimize erosion and sediment; | Bitterroot Conservation District
Protect streams and rivers

124 Permit Protect and preserve fish and MT Fish, Wildlife, and Parks
wildlife resources

318 Permit Protect water quality and MT Department of
minimize sedimentation from Environmental Quality
construction activities

Floodplain Permit Promote public safety from Ravalli County Floodplain
flood conditions in Regulated Administrator
Flood Hazard Areas

404 Permit Restore and maintain the | US Army Corps of Engineers
chemical, physical, and
biological integrity of nation’s
water

This information was adapted from the following website, where additional information is available:
http://dnrc.mt.gov/divisions/cardd/conservation-districts/the-310-law
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Two important simplifying assumptions were made to support development of conceptual diversion
designs. The first is that the conceptual designs’ primary objective was to resolve existing issues with
insufficient stage to provide necessary flows. Put another way, the conceptual designs mainly sought to
meet the hydraulic grade line (HGL) needed to drive necessary flows into each diversion. At the
conceptual design stage, no detailed consideration of more in-depth hydraulics is done, although some
general consideration is given to issues of scour and long-term river morphology. The second is that
adjustable diversions are strongly preferred over permanent diversions. Adjustable diversions allow for
operators to adopt different configurations at high water, when high sediment loads can damage
structural components or drive sedimentation that impairs structure function, and at low water, when the
diversion may need to be raised to have a high enough stage to drive irrigation flows.

3.4.2. Individual Site Design Considerations

Etna

There are no reported problems with sufficient capacity at the Etna diversion structure. The major
concerns at this site are related to structural stability, with some added O&M benefits possible. Given
that there are no reported issues with hydraulic capacity at this site, the conceptual design is essentially
a replacement of the existing structure with a modification to the existing configuration. The current
structure has four openings, but the left-most opening provides little to no conveyance because it is
approximately 85% blocked by sediment and vegetation. The conceptual design recommendation is a
three-opening configuration with the left abutment wall starting at the right edge of the fourth, partially
blocked opening. The three-opening configuration is expected to meet the existing hydraulic capacity
because the fourth opening currently does not provide significant conveyance.

The use of stop logs for level control at this site does limit the ability of operators to regulate flow to a few
discrete settings. The number and spacing of these settings are determined by the width of the board
used. Typically, 2x6 dimensional lumber is used for stop logs. Using the sharp-crested weir equation
shown below and the existing opening width of 6-feet, the removal of one 6-inch board in one opening at
a constant headwater elevation will result in a flow change of about 7 cfs.

Q = CBH/z

where:

C = weir coef ficient = 3.33

B = width of opening = 6 feet

H = water depth above weir crest = 0.5 feet

Q =3.33 X 6 feet x 0.5 feet”/2 = 7.1 cfs

The calculation above simplifies the flow change when a board is removed. In reality, the level will drop
and the change in flow is less than 7 cfs. It does illustrate that the changes in flow are restricted to set
levels that can be relatively large.
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More sophisticated level control could be provided by an overshot weir. An overshot gate includes a metal
plate that is positioned by a cable hoist and actuator (typically powered), allowing for setting a weir height
at a level between the open and closed positions. The overshot gate provides control and safety benefits,
as operators do not have to manually place or remove any equipment into the flowing stream or canal.
These benefits come at a cost increase over a stop-log based system.
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Figure 3-1. Example Overshot Gate Drawing

Union

There are no reported problems with sufficient capacity at the Union diversion structure. The major
concerns are this site are related to structural stability, with some added O&M benefits possible. Given
that there are no reported issues with hydraulic capacity at this site, the conceptual design is a
replacement of the existing structure. With the same opening sizes, same elevations, and a reduction in
the surface roughness of the diversion openings from new concrete, it is expected that a new structure
will meet the existing hydraulic capacity of the Union diversion. Union uses a similar stop log system as
Etna, which carries the same limitations. Overshot gates would offer similar benefits for the Union system
in terms of greater fidelity of level control and improved safety.

Tucker

The Tucker Diversion provides sufficient stage to drive flows in its current configuration when there is
enough flow in the East Channel. The East Channel Diversion is also a priority project and is addressed
elsewhere. Many of the concerns about the current Tucker Diversion surround operability and safety.
The major hydraulic concerns on this project are the diversion crest elevation and preventing
sedimentation at the Tucker headgate entrance. The height of the breakaway jacks that will support new
stop logs will be set such that the top elevation of the stop logs, once placed, equals or exceeds the
elevation of the current eco-block diversion. The breakaway jacks will allow for sediment to be flushed
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during high flows. Detailed hydraulic modeling may reveal that lower slab elevation with higher breakaway
jacks will provide even better sediment transport away from the gate.

East Channel

The recommendation for the East Channel Diversion consists of a modified O&M strategy will use
temporary barriers to help address the grade control and sedimentation problems. Bed load transport
often can peak during spring and early summer high runoff, during which sedimentation in the East
Channel can be substantial but irrigation water is readily available. The modified O&M alternative will use
temporary barriers, potentially super sacks filled with native channel materials and covered or concrete
blocks, to build a temporary weir across the East Channel during high flows. This may help reduce bed
load deposition in the East Channel, while irrigation flows will be sufficient due to high water in the
Bitterroot River. Then, as the river stage drops, the temporary barriers will be relocated across the Main
Channel to provide grade control, raising the main river water level and increasing ability to divert flow
into the East Channel and increasing irrigation flows.

Ward

The Ward diversion performance has suffered in recent years due to channel migration to the opposite
bank. Mitigating this primarily requires stabilizing the opposite bank and providing vertical grade control
at key points along the channel in the vicinity of the Ward diversion. These grade control elements will
be keyed into scour depth and have a top elevation that is flush with the existing riverbed. Installing these
grade control elements will allow the Ward diversion to maintain historic performance.

Overturf

The Overturf system receives enough water during high water and the diversion provides sufficient stage
once it is placed, but there is an intermediate period during which it cannot be placed, and flows are
insufficient. As such, the conceptual design mainly offers operational and safety benefits. The new
adjustable diversion will have a very similar, if not identical, height as the existing concrete block structure.
While the hydraulics of the current temporary diversion seem to be effective, there was concern that the
inlet culvert has an adverse slope that further limits flows into the ditch. Survey data did reveal this to be
the case, with the inlet invert elevation at 3,874.93 feet NAVD88 and the outlet invert elevation at 3,875.05
feet NAVDS8S.

A CulvertMaster analysis was done on the headgate to confirm that the culvert performance is not
sensitive to the slope. The culvert is corrugated metal arch pipe measuring 58 inches wide by 36 inches
tall. The corrugated metal has a hydraulic roughness of 0.028. The perpendicular headwall configuration
has an entrance loss coefficient of 0.5. The existing culvert parameters were entered and the headwater
elevation required for the design flow was calculated to be 3,880.84 feet NAVD 88, as shown in Table
3-7. The culvert inverts were modified by dropping the outlet to the current inlet elevation and raising the
inlet to give an overall slope of 0.5%. The required headwater elevation for the design flow was
unchanged at 3,380.84, as shown in Table 3-8. The CulvertMaster reports for these calculations are
shown in Appendix D.
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Table 3-7. Existing Overturf Headgate Input Parameters and Result

Chapter 3

Survey and Hydraulic Assessment

Parameter

Value

Design Flow (cfs)

10.5

Number and Type of Opening(s)

1 arch culvert

Size of Opening

58 inches wide by

36 inches tall
Upstream Invert Elevation (feet NAVD88) 3,874.93
Downstream Invert Elevation (feet NAVD88) | 3,875.05
Maximum Allowable Headwater Elevation 3.883.93
(feet NAVD88)
Tailwater Elevation (feet NAVD88) 3,880.81
Headwater for Design Flow (feet NAVD88) 3,880.84

Table 3-8. Conceptual Overturf Headgate Input Parameters and Result

Parameter

Value

Design Flow (cfs)

10.5

Number and Type of Opening(s)

1 arch culvert

Size of Opening

58 inches wide by

36 inches tall
Upstream Invert Elevation (feet NAVD88) 3,875.03
Downstream Invert Elevation (feet NAVD88) | 3,874.93
Maximum Allowable Headwater Elevation 3.883.93
(feet NAVDS8S)
Tailwater Elevation (feet NAVD88) 3,880.81
Headwater for Design Flow (feet NAVD88) 3,880.84
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CHAPTER 4 CAPITAL IMPROVEMENTS PLAN

This Capital Improvements Plan (CIP) is a resource and tool that documents the irrigation needs within
the Bitterroot River system and identifies the highest priority projects with associated costs, prioritization,
and funding sources. The irrigation water users may use this plan to facilitate implementation of projects
for infrastructure improvement. The potential projects from this study include improvements to select
headgates, diversions, or flow measurement sites at 18 irrigation system intakes along the Bitterroot
River.

Each site underwent comprehensive scoring using standard criteria, which results in a ranking score. By
using weighted criteria, each project will be carefully considered during ranking so that the highest priority
sites will have the most beneficial impact on the objectives of this Study. The ten highest ranking sites
have been deemed “priority projects” and will proceed into hydraulic assessment and concept design.
The concept design, cost estimating, and hydraulic information is assessable to irrigators to support
implementation of projects.

The intent of this CIP is to provide a tool for irrigators to plan financially and methodically to improve water
measurement and efficient diversion from the Bitterroot River. This document also provides justification
to funding agencies for the relative importance of the recommended improvements at the watershed
scale of this Study.

4.1. OBJECTIVES

In accordance with the requirements set forth by the Montana DNRC as the funding agency for this
planning effort and in alignment with conservation goals set forth by the BCD, the following objectives
are identified to develop recommendations within this Study:

o Conserve surface water through the implementation of accurate flow measurement and functional
intake structures that reduce water losses and water waste.

o Manage surface water through improvements to headgates and diversions that offer irrigators the
ability to better manage water deliveries and improvements to flow measurement for ease and
accuracy of flow uses.

o Preserve delivery of surface water for the purpose of irrigation by repairing or replacing irrigation
infrastructure that is currently in disrepair.

e Preserve aquatic and wildlife habitat. Effective water management and conservation achieved
through efficient headgates and accurate flow measurement will minimize wasted flows in the
irrigation system, allow for these surface water flows to remain in the Bitterroot River, will prevent
excess water from being diverted, and will thereby benefit fish and riparian habitats.
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Additionally, the designs sought to ensure that water control structures and water measurement devices
meet legal requirements as presented in Montana Code Annotated (MCA) 85-5-302.

4.2. RANKING CRITERIA

The systematic ranking process used to prioritize the identified projects assigns a numeric score to each
of the eight criteria which are weighted based on significance and impact aligned with the study
objectives. The ranking criteria were selected in collaboration with the BCD. The score received for each
criterion will be multiplied by the weighting factor and summed to reach a final priority score. The sixteen
highest-scoring projects will proceed to hydraulic analysis and concept design.

Table 4-1: Ranking Criteria

Criteria Weighting Factor
Renewable Resource Conservation 0-4
Renewable Resource Management 4
Renewable Resource Preservation 4
Regulatory Compliance 3
Stakeholder Engagement 3
Influence 3
Operator Safety 2

Cost 2

Each project is evaluated per each criterion and given a score of 1-5 based on how well the project
outcomes will meet the criterion. Scoring guidelines are outlined for each of the criteria below.

It should be noted that the project ranking and scoring within this CIP are inherently open to differences
of opinion. Input from the consultant and BCD have been considered in the scoring of projects. Some
projects may become more feasible or practical in the future due to currently unforeseen or changing
circumstances. This CIP is intended to help guide near-term decision-making regarding construction
projects, beneficial impacts, and funding. Future refinements may be needed based on updated
regulations, failure of infrastructure (resulting in increased priority), or availability of funding opportunities
that advance a project.
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4.3. CRITERIA AND SCORING

4.3.1. Renewable Resource Conservation

Weight = 0-4
Renewable resources of surface water and arable land may be conserved with implementation of this
project. Conservation methods may include diverting only the needed water from the river, preventing
seepage, or eliminating in-canal flows during off-season.

Conservation of renewable resources on the Bitterroot River is a priority of the BCD. Projects that provide
water conservation will rank highest in this category. Weighting for both headgate and diversion
structures was held constant at the maximum weighting of 4. The conservation score for these types of
structures is based on the current condition or the amount of water that is currently lost to valuable riverine
or agriculture uses, which is not bounded by the size of structure. Put another way, if a small diversion
were to fail, the amount of water lost to conservation would not be controlled by the size the of structure.
Conversely, the amount of water conserved by proper measurement is bounded by the amount of water
diverted, which is quantified in this study by the water right flow. Assuming the diversion and headgate
structure are properly functioning, the amount of water that can be conserved by eliminating
measurement errors is limited by the total amount of water diverted. Therefore, the weighting for
measurement scores is equal to the influence score (described in Section 0) scaled by 80% such that
the maximum weighting is 4.

Table 4-2 Conservation Weighting Parameters

Measurement Headgate Diversion
Weight | 0.8 x influence score 4 4

Table 4-3: Conservation Scoring Parameters

Description
Score - -

Measurement Headgate Diversion

5 No measurement Overflows, significant High risk of failure

leakage through headgate

4 Highly inaccurate N/A N/A
measurement, e.g. due to
multiple sources of water
at measurement location

3 Isolated source water with | Slide Gate with leakage or | All other diversions are
least accurate stop logs given a 3 unless special
measurement equipment conditions exist.

2 Isolated source water N/A N/A
moderately accurate
measurement equipment
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1 Isolated source water with | Functioning headgate, no
most accurate conservation issues

measurement equipment

4.3.2. Renewable Resource Management

Weight = 4
Renewable Resources such as surface water and arable land will benefit from improved management.
Management methods may include improved measurement, increased operability, and ease of
maintenance.

Effective management of renewable resources on the Bitterroot River is an additional priority of the BCD.
Accurate methods of water management can ensure that surface water resources are being used as
efficiently as possible. All projects in this study are intended to improve management of water for irrigation
and surface water benefits.

Table 4-2: Management Scoring Parameters

Description
Score - -
Diversion Measurement Headgate
5 Significant effort required No Measurement Inoperable Headgate

routinely. Complete loss of
ability to divert water

4 River Migration occurring. | Measurement in Place, On | Leaking, old stop logs
Loss of water anticipated Structure
due to channel migration

3 Diversion functional. Gage in non-uniform Good Condition, able to
Minimal maintenance channel, vegetation access Stop logs

2 In-River maintenance Gage in uniform channel Functioning Headgate —
required section Minimal improvements

recommended. Generally
works, potential for
enhanced operation and
maintenance (O&M)

1 Permanent Structure, No Accurate Measurement Functioning Headgate —
annual maintenance No improvements needed.
Gate Seals, actuator is
functional

4.3.3. Renewable Resource Preservation

Weight = 4
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Surface water, arable land, and aquatic and riparian habitat are some renewable resources that may
be preserved with the implementation of this project. Preservation methods may include repair or
replacement of structures that are close to failure or non-existent to allow continued supply of surface
water to arable land.

Preservation of renewable resources on the Bitterroot River is a priority of the BCD. Projects that have
the largest potential to benefit resource preservation will be scored highest in this category. Scores were
determined based on the condition assessment completed and summarized in Chapter 2. Guidance used
in assigning scores is below.

Table 4-3: Preservation Scoring Parameters

Score Description
Preservation Structure Condition
5 Opportunity to Preserve Poor
3 Minimal Preservation Fair
1 No Opportunity to Increase Good
Preservation

4.3.4. Regulatory Compliance

Weight = 3
This project will aid the intake and user in compliance with MCA 85-5-302, requiring suitable
headgates and flow measurement.

The State of Montana requires maintenance of headgates and measuring devices under Title 85, Water
Use. The code MCA 85-5-302 is as follows:

“All persons using water from any stream or ditch for which a water commissioner is appointed
are required to have suitable headgates at the point where a ditch taps a stream and shall also,
at some suitable place on the ditch and as near the head as practicable, place and maintain a
proper measuring box, weir, or other appliance for the measurement of the waters flowing in the
ditch. If a person fails to place or maintain a proper measuring appliance, it is the duty of the
water commissioner not to apportion or distribute any water through the ditch. The commissioner
shall notify all parties interested by certified mail or in person 1 week before making the annual
repair or cleaning of a stream or ditch or performing necessary labor or expenses to divert water
to a ditch. The sending of a certified letter to the last-known post-office address of any interested
party is prima facie evidence of the fact that the party was duly notified. Any work in the way of
repairing a ditch made necessary by an emergency may be done without notice when injury
would result from a delay.”
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Many of the intake facilities in this Study do not have accurate measurement, and a few have no means
of measurement. Headgates throughout the study vary in effectiveness and age. Projects that will bring
irrigators into compliance with State law will rank highest in this category. Because diversions do not
have impact on compliance, they will be assigned a score of 1 for this criterion.

Table 4-4: Compliance Scoring Parameters

Description
Score - -

Measurement Headgate Diversion

5 No Measurement Inoperable headgate N/A

4 Highly inaccurate N/A N/A
measurement, e.g. due to
multiple sources of water
at measurement location

3 Inaccurate Measurement Headgate needs N/A

improvement
1 Good Measurement Functioning headgate Diversions have no impact
on compliance.

4.3.5. Stakeholder Engagement

Weight = 3
All stakeholders, including landowners, ditch riders, irrigators, and the District are in support of this
project and willing to participate in funding procurement, design and construction of future
implementation.

This Study identifies projects that will take priority as BCD continues to sponsor irrigators in obtaining
grant funding. Grant funding is more likely to be awarded to projects that have a conceptual design
completed and have been explored and documented in reports, such as this Study. Because only 15
projects proceed into concept design, stakeholder engagement is a key factor in deciding which irrigators
are interested in collaboration with BCD to secure funding for their project. Stakeholders provided input
on their assigned stakeholder score at an irrigator meeting in April 2022. Assignment of an engagement
score does not commit or prohibit an irrigator to a project but does allow for a higher or lower ranking
based on irrigator-provided input on level of interest for proceeding with a collaboration.

Table 4-5: Engagement Scoring Parameters

Score Description
5 Very interested in collaborating to implement recommended
improvements.
3 May be willing to participate in implementation of project
1 Does not want to participate with implementation of project.
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4.3.6. Influence

Weight = 3
‘ This project will benefit multiple water users, many wetted acres, and supports a significant water right.

It is important that the projects prioritized for design and funding have the largest impact on benefitting
the Bitterroot River and water users. Projects that have a higher diverted flow and serve many water
users will rank higher than projects that will impact only a few. Scores were based on the flow rate of the
water right as a proportion of the largest diversion studied on a scale from 0-5. The largest water right in
the study was Supply/Woods/Parkhurst at 202 cubic feet per second (cfs) (8080 miner’s inches).

Equation 4-1: Influence Score Calculation

Influence Score =5 * (water right in CFS / 202)

4.3.7. Operator Safety

Weight = 2
This project will improve conditions and increase safety during operations and maintenance for
operators.

Operation and maintenance of irrigation structures often requires an operator working above moving
water. To support operator safety, structures should have safety features like signage, guardrails,
fencing, ladders, or safety cables incorporated and regularly maintained. Projects that will improve
operator safety will score the highest in this category. Temporary diversions that require in-river
construction each year will receive a higher score than diversions which require less effort and risk to
prepare for summer. Measurement projects will receive a 1, as they have no safety impacts.

Table 4-6: Safety Scoring Parameters

Description
Score . -

Headgates Diversions

5 No safety features in Temporary, requires
place, not structurally annual in-river construction
sound

3 Some safety features, Requires operator-placed
improvements stop logs
recommended

1 No additional safety Permanent, little
features needed maintenance needed

4.3.8. Funding Potential

Weight = 2
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The cost for this project is reasonable and foreseen benefits outweigh costs over the useful life. The
project meets requirements for at least one funding source.

The project cost will consider size and complexity, available funds from water users, and compatibility
with funding source requirements.

Table 4-7: Funding Scoring Parameters

Score Description
5 Compatible with multiple funding source requirements
3 Compatible with one funding source
1 Excessive cost, not compatible with funding source requirements

4.4. PROPOSED PRIORITY PROJECTS

Site visits, preliminary assessments, and standardized ranking according to the criteria described in
section 4.3 were conducted at a total of 52 potential projects on 18 irrigation system intakes off the
Bitterroot River. The maximum possible score was 125 and the minimum possible score was 25 (21 for
flow measurements). This Study identifies and provides additional concept design for the fifteen highest-
scoring projects. Table 4-8 lists the fifteen top-priority projects, their rankings, and the corresponding
sections within this Chapter. Conceptual design drawings and additional engineering details for each of
the top-priority projects are provided in Appendix C.

Table 4-8. Priority Projects

Rank Ditch Name Structure Overall Score Section
1 Union Headgate 97.1 4.4.1
2 Etna Headgate 92.8 4.4.2
3 Hoyt Headgate 88.2 4.4.3
4 Union Diversion 85.1 4.4.4
5 Etna Diversion 82.8 4.4.5
6 Webfoot Measurement 82.7 4.4.6
7 East Channel Diversion 79.0 4.4.7
8 Spooner Measurement 78.3 4.4.8
9 Gerlinger Measurement 78.1 4.4.9
10 Tucker Diversion 76.6 4.4.10
11 Tucker Measurement 74.7 4411
12 Webfoot Headgate 72.9 4.4.12
13 Ward Diversion 72.2 4.4.13
14 Corvallis Canal Measurement 71.8 4.4.14
15 Overturf Diversion 70.7 4.4.15
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In developing the conceptual designs for each priority structure, the following design objectives were
pursued:

o Meet or exceed the ability to convey flow compared to the existing configuration.

o Comply with Federal, State, and local laws and regulations. State regulations include
Montana Code Annotated (MCA) 85-5-302 which requires that irrigators have a “suitable
headgate” and “suitable...appliance for measurement”.

o Recommend structures that withstand large peak flow events. Structures would likely be
designed to withstand a 100-year peak flow event.

e Provide operator safety features.
¢ Minimize required maintenance activities.

e Allow for operability of the structure throughout the seasons when irrigation and/or
stockwater are needed.

o Develop designs that will be permittable, constructable, and cost effective.

The designs discussed in this report and the accompanying drawings are conceptual in nature and are
therefore not developed enough to be considered construction ready. At all sites, detailed hydraulic
modeling, scour analysis, and structural engineering are needed to finalize the designs. Several of the
sites will also need sediment transport and geomorphic analyses as part of a successful design. Given
that level of additional design development, the engineer’s opinions of probable cost included in Appendix
C are subject to change during final design and a relatively large contingency factor of 30% is appropriate.
Rather than providing a fixed cost in the following narratives, a range of potential costs are provided.
More detailed estimates of probable cost of each project can only be developed through a detailed design
process when the project extents and specific components are better defined.

Permit requirements for the proposed projects at the priority structures remains another uncertainty.
Several larger structures will require significant permitting effort and extensive consultation with resource
agencies. Even smaller projects will face some permit requirements. The Bitterroot River system supports
a vibrant fishery and, therefore, many new structures or modifications to existing structures may face
requirements to provide fish passage and/or entrainment mitigation measures. These potential mitigation
improvements are not included in the conceptual opinions of project cost.
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4.4.1. Union Headgate

Rank Score Estimated Project Cost
1 97.1 $126,000-$154,000

Background

The Union headgate diverts water from Mitchell Slough near Victor, Montana. The headgate is an
outdated wood and concrete structure in poor condition, as discussed in Chapter 2. The concrete
wingwalls, floor, and footers show signs of deterioration, including cracks and weathering. Record
drawings and notes from structure installation were not available, however, the erosion of concrete at the
base of the structure indicates that the concrete structure does not extend down to the scour depth, as
modern design requirements would recommend. As such, the headgate is not stable and will continue to
deteriorate. The headgate requires improvement and modernization in order to comply with MCA 85-5-
302 standards. The structure’s life has been prolonged by retrofitting steel plates on areas of significant
wear and targeted repairs. While such repairs are likely to continue as a stop-gap measure, they will not
solve the underlying problems of the overall structure age and deficient design. Fixing the design
deficiency would require excavating the structure foundations to allow for installation of a cutoff wall at
the upstream end of the structure that extends to the expected scour depth. This level of effort would be
similar for installation of a new structure and would be a large portion of the cost for any such project.
Therefore, rehabilitating the structure would likely be as expensive, if not more, than installing a new
structure. For this reason, the proposed project recommendation includes a full structure replacement.

Proposed Project Recommendation

A complete structure replacement is recommended because the existing structure does not meet modern
design standards, is well past its reasonable service life, and would require such extensive rehabilitation
that it likely would offer little to no cost savings. The new structure will consist of a concrete headwall and
wingwalls keyed into the banks on both sides, a new foundation slab with a cutoff wall at the upstream
end, and new internal wall that allow for mounting of new slide gates. The headwall and cutoff wall must
be keyed into the ground to scour depth or frost depth, whichever is greater, to prevent future instabilities
of the structure. These features are critical to prevent the erosive forces of water of cutting around or
under the structure.

Because the Union system operator did not report issues with the headgates limiting flow, the existing
configuration of two gate openings will be kept and sized to match the existing openings. Two new
rectangular slide gates will be installed to regulate the headgates. Slide gates will be actuated by manual
handwheels that will be accessible from a new metal walkway over the structure. The new metal walkway
will greatly improve operator safety. Additional safety features that should be incorporated should also
include toe kicks, handrails, and safety clips for harnessing during O&M activities.
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4.4.2. Etna Headgate

Rank Score Estimated Project Cost
2 92.8 $170,000-$208,000

Description

The Etna ditch diverts water from Mitchell Slough near Victor, Montana. The Etna headgate is a concrete
structure with three wooden slide gates. The structure is in poor condition with the concrete showing
signs of significant deterioration, as discussed in Chapter 2. Record drawings and notes from structure
installation were not available. However, the erosion of concrete at the base of the structure indicates
that the concrete structure does not extend down to the scour depth, as modern design requirements
would recommend. As such, the headgate is not stable and will continue to deteriorate. The structure has
been maintained by retrofitting steel plates on areas of significant wear and targeted repairs. While such
repairs are likely to continue as a stop-gap measure, they will not solve the underlying problems of the
overall structure age and deficient design. Rehabilitating the structure to resolve the design deficiency
would likely be as expensive, if not more, than installing a new structure. For this reason, the proposed
project recommendation includes a full structure replacement. Any new design must allow operators to
access the gate regularly, as the slide gates are adjusted by hand and debris and vegetation blockages
often need to be cleared from the inlet. The wooden walkway boards are weathered and there is no
handrail.

Proposed Project Recommendation

A complete structure replacement is recommended because the existing Etna headgate structure does
not meet modern design standards, is well past its reasonable service life, and would require such
extensive rehabilitation that it likely would offer little to no cost savings. The new structure will consist of
a concrete headwall and wingwalls keyed into the banks on both sides, a new foundation slab with a
cutoff wall at the upstream end, and a new internal wall that allows for mounting of new slide gates. The
headwall and cutoff wall must be keyed into the ground to scour depth or frost depth, whichever is greater,
to prevent future instabilities of the structure. These features are critical to prevent the erosive forces of
water of cutting around or under the structure. It may be necessary to clear some vegetation that grows
between the Etna headgate and diversion to complete construction, which could improve the problem of
vegetation getting swept into the ditch. If this will not be sufficient, screening of the ditch inlet can be
added to the design.

Because the Etna system operator did not report issues with the headgates limiting flow, the existing
configuration of three gate openings will be kept and sized to match the existing openings. Three new
rectangular slide gates will be installed to regulate flow through the headgate. Slide gates will be actuated
by manual handwheels that will be accessible from a new metal walkway over the structure. The new
metal walkway will greatly improve operator safety. Additional safety features that should be incorporated
include toe kicks, handrails, and safety clips for harnessing during operations and maintenance (O&M)
activities.
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4.4.3. Hoyt Headgate

Rank Score Estimated Project Cost
3 88.2 $59,000-$72,000

Description

The Hoyt ditch diverts water from the Orr/Hoyt canal, which is diverted from the West Fork Bitterroot
River near Conner, Montana. The Hoyt headgate is a non-functional wooden structure that has no
mechanism for controlling flows. The wood is rotting, warped, and there is a significant amount of debris
and vegetation built up at the inlet, indicating a high risk of blockage and maintenance burden.

Proposed Project Recommendation

The wooden Hoyt headgate structure should be completely replaced with a new concrete headwall and
wingwalls keyed into the banks on both sides, a new foundation slab with a cutoff wall at the upstream
end, and a new handwheel operated slide gate. The headwall and cutoff wall must be keyed into the
ground to scour depth or frost depth, whichever is greater, to prevent future instabilities of the structure.
The structure should include a new metal walkway spanning the ditch with toe kicks, handrails, and safety
clips for harnessing during operations and maintenance (O&M) activities. Although vegetation and debris
has built up at the entrance the Hoyt ditch, coordination with the operators should be further pursued to
understand the level of maintenance required to clear these potential blockages before pursuing a
structural solution.
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4.4.4. Union Diversion

Rank Score Estimated Project Cost
4 85.1 $83,000-$101,000

Description

The Union ditch diverts water from Mitchell Slough near Victor, Montana. The diversion consists of three
concrete gate structures with stop logs placed in steel guides to regulate the water level. The structure
poses a failure risk, as the bottoms of the concrete walls are deteriorating, and there is evidence of
erosion due to flow eddies behind the abutment walls. The walkway consists of multiple, unsecured
boards stacked across the diversion and no handrail. In particular, the erosion of concrete at the base of
the structure indicates that the concrete structure does not extend down to the scour depth, as modern
design requirements would recommend. As such, the headgate is not stable and will continue to
deteriorate. Record drawings and notes from structure installation were not available; however, it
appears that the concrete may be greater than 75 years old, which would be past its intended design life.
Fixing the existing diversion would require excavating the structure foundations to allow for installation of
a cutoff wall at the upstream end of the structure that extends to the expected scour depth. This level of
effort would be similar for installation of a new structure and would be a large portion of the cost for any
such project. Therefore, rehabilitating the structure would likely be as expensive, if not more, than
installing a new structure.

Proposed Project Recommendation

A new concrete structure is proposed to replace the original, dated Union diversion. The proposed
structure may be configured with similar dimensions as the original, including the same number of bays,
span of bay openings, and elevation. The proposed bay openings are four-feet high and eight-feet wide
for each of the three bays. However, it is critical that the new structure walls be keyed into the ground to
scour depth or frost depth, whichever is greater, to prevent future instabilities of the structure. Other key
features include wing walls and subsurface cutoff walls, both of which will prevent the erosive forces of
water from cutting around or under the structure. The proposed abutments walls should include channel
stabilization to prevent erosion and to stabilize the bank and structure. The concrete mix design, wall
thickness, and structural reinforcement should consider water forces presented on the structure. Safety
features that should be incorporated include a stable walkway with toe kicks, handrails, and safety clips
for harnessing during installation and removal of stop logs. For elevation control, stoplogs with slide rails
can be used or, alternatively, slide gates with operators may be considered as an alternate to stop logs.
If fish passage is sought in the future or is required for permitting, the design could consider provisions
to accommodate a Denil fish ladder.
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4.4.5. Etna Diversion

Rank Score Estimated Project Cost
) 82.8 $127,000-$156,000

Description

The Etna ditch diverts water from Mitchell Slough near Victor, MT. The diversion is comprised of a
concrete check-dam with wooden stop logs. The stop logs are installed manually each irrigation season
into four concrete openings in the check-dam. Early session elevation adjustments using stoplogs is
difficult due to the pressure of flowing water against them. The walkway that accesses the stoplogs
consists of wooden planks and lacks a handrail. The concrete structure itself is unstable; several of the
walls that separate the gate openings are deteriorating on the downstream side, with the lower portions
of the walls missing 1-2’ of concrete and augmented with steel plates. Further erosion and concrete failure
are likely. The walkway is made of wooden boards laid across the check-dam and has no handrail. In
particular, the erosion of concrete at the base of the structure indicates that it was incorrectly installed
above scour depth; as such, the headgate is not hydraulically stable and will continue to deteriorate.
Record drawings and notes from structure installation were not available; however, it is anticipated that
the structure is greater than 75 years old and exceeds the expected design life for concrete. Regardless,
rehabilitating the structure and installing it at sufficient depth would likely be more expensive than
installing a new structure.

Proposed Project Recommendation

A new concrete structure is proposed to replace the original, dated Etna diversion. The proposed
structure may be configured with similar dimensions as the original, including the same number of bays,
span of bay openings, and elevation. However, it is critical that the new structure walls be keyed into the
ground to scour depth or frost depth, whichever is greater, to prevent future instabilities of the structure.
Other key features include wing walls and subsurface cutoff walls, both of which will prevent the erosive
forces of water cutting around or under the structure. The concrete mix design, wall thickness, and
structural reinforcement should consider water forces presented on the structure. Safety features that
should be incorporated include a stable walkway with toe kicks, handrails, and safety clips for harnessing
during installation and removal of stop logs. For elevation control, stoplogs with slide rails can be used
or, alternatively, slide gates actuated by manual handwheels may be considered as an alternative to stop
logs. If fish passage is sought in the future or required for permitting, the design could consider provisions
to accommodate a Denil fish ladder.

Page 4-15



Bitterroot Conservation District Chapter 4

Bitterroot River Irrigation Management Study Capital Improvements Plan

4.4.6. Webfoot Flow Measurement

Rank Score Estimated Project Cost
6 82.7 $20,000 - $25,000

Description

Webfoot Ditch Company is the last irrigation diversion off Mitchell Slough near Victor Crossing; it currently
has no flow measurement device. The ditch is relatively wide with minimal grade drop and exhibits
excessive vegetation in the ditch during late summer flows. The ditch has a water right of 40 cfs, and
discharge was measured at 11.1 cfs in July 2022.

Proposed Project Recommendation

The recommended approach for providing long-term, accurate, and compliant flow measurement at
Webfoot ditch is installing a prefabricated Parshall flume. A 48-inch throat width by 24-inch depth Parshall
flume is available from TrueNorth Steel for a significantly lower cost than out-of-state suppliers. This size
flume accommodates the provided water right of 40 cfs; however, if flows in Webfoot ditch are consistently
lower, a smaller flume may be chosen to reduce material costs. The flume comes with a staff gage and
a stage-discharge rating curve; this is necessary to facilitate interpretation of water levels in the flume as
flow rates in cfs or miner’s inches. The flume should be installed in an accessible, stable, straight and
uniform section as close to the headgate as achievable in the Webfoot ditch. For this site, it is
recommended that the flume be located approximately 300 feet downgradient of the headgate. The flume
must also be carefully installed to ensure proper functioning, which includes grade control and sufficient
subgrade compaction.

In lieu of a flume, irrigators may install a staff gage in a stable, uniform section of channel and develop
the associated stage-discharge relationship necessary for interpreting the staff gage. However, this
method is less accurate than a flume, and if technical services are required to develop the stage-
discharge relationship, this alternative may still require significant effort. Because the channel cross
section at the staff gage may change over time, it would be recommended that the stage-discharge curve
be occasionally checked for accuracy using a handheld flow meter.
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4.4.7. East Channel Diversion

Rank Score Estimated project cost
7 79.0 $3,800/year

Description

There are numerous water rights entitlements served by the East Channel diversion, both on the East
Channel of the Bitterroot River (Bill Strange, Spooner, and Gerlinger Ditches) and on Mitchell Slough
(Etna, Union, and Webfoot Ditches) near Victor, MT. However, due to the dynamic nature of the Bitterroot
River, the East Channel and Mitchell Slough typically receive insufficient water to satisfy water right
claims late in the irrigation season. The purpose of the East Channel diversion is to augment flows in the
East Channel with water from the western (main) channel of the Bitterroot; in turn, the East Channel
delivers water to Mitchell Slough at the Tucker headgate. Though this diversion does not include a
headgate or measurement device, it has been considered as a potential project given its significant
impact on other systems.

Currently, the diversion is in poor condition, making it an ongoing challenging to maintain sufficient flows
in the East Channel and Mitchell Slough. The current strategy, as reflected in the Etha, Union, and
Webfoot Ditch Company’s 310 maintenance permit, is to build a temporary check structure of native
cobbles and gravel on the right (east) side of the main channel. While early season high flows are typically
sufficient for irrigation needs, these flows contribute to sedimentation in the East Channel near the
diversion, which creates challenges for maintaining sufficient flows. Irrigators report that while their
maintenance permit allows for 1,500 cubic yards of excavation per year, more is needed.

As can be seen in the Figure 2, the main channel in the vicinity of the East Channel diversion is also
highly dynamic, as evidenced by the high depositional rates, depositional features, side channels,
braiding, and high bank erosion rates, and prompt failure of a diversion structure installed in 1998.
Because the main channel is prone to migration, any diversion structures should span the active channel
zone as well as the channel migration zone to reduce the risk of failure.

Proposed Project Recommendation

The East Channel Diversion was analyzed and design alternatives were proposed by Morrison-Maierle
in early 2022, as well as by Wildland Hydrology in 2008. Wildland Hydrology recommended the
construction of a new diversion in the upgradient vicinity of the existing diversion location. This approach
was later determined to be infeasible due to land ownership in the vicinity. The following feasible
alternatives identified in the 2022 study were:

¢ Enhanced O&M: This approach involves placement of a temporary weir constructed of native
channel materials at the mouth of the East Channel directing water (and therefore sediment)
away from the East Channel during high water. Later in the season, the weir material should be
moved and used to build a diversion to direct water towards the East Channel as additional flows
become necessary. This option has the lowest risk of failure and has a much lower up-front cost
than any structural solution. The current permits should be modified to allow for moving up 3,100
CY of material each season. This volume corresponds to several feet of sedimentation in the first
thousand feet of the East Channel.
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e W-rock weir: A new W-rock weir could be constructed to direct flows in conjunction with a new
downstream weir for grade control. This structure should be sized to cross the entire channel
migration zone and should use larger rocks; this should make it more successful than the
previously constructed rock weir. However, the system is sufficiently dynamic that this solution is
unlikely to be dependable in the long term; this approach is also high cost (~$3.5 million).

¢ Adjustable weir: An adjustable permanent weir could be installed at the location of the existing
diversion for approximately $2.7 million. A solid foundation, such as a concrete slab, would be
installed at grade. Adjustable stop logs or an inflatable air bladder dam would allow for sediment
to pass at high flows and for the diversion of water during low flows. However, this structure
would need to span beyond the channel migration zone, leading to high costs and potential
permitting challenges.

Regardless, additional study would be required for any structural solution proposed at this site.
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Figure 2: Channel Migration at East Channel Diversion.

Yellow lines show the location of the East Channel and the red lines show the location of the main channel in 2019.
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4.4.8. Spooner Flow Measurement

Rank Score Estimated Project Cost
8 78.3 $15,000 - $19,000

Description

Spooner ditch diverts water from the East Channel of the Bitterroot River just upstream of Victor Crossing;
it currently has no flow measurement device. The ditch has a water right of 14 cfs.

Proposed Project Recommendation

The recommended approach for providing long-term, accurate, and compliant flow measurement at
Spooner ditch is installing a prefabricated Parshall flume. A 12-inch throat width by 30-inch depth Parshall
flume will accommodate flows in Spooner ditch and is available from TrueNorth Steel for a significantly
lower cost than out-of-state suppliers. The flume comes with a staff gage and a stage-discharge rating
curve; this is necessary to facilitate interpretation of water levels in the flume as flow rates in cfs or miner’s
inches. The flume should be installed in an accessible, stable, straight, and uniform section as close to
the headgate as achievable. To avoid interfering with the hydraulic functioning of the headgate, it is
recommended that the flume be installed where the existing bed elevation is at least three inches lower
than the elevation of the intake structure invert. This criterion was not met within the area surveyed for
this project. Therefore, a conceptual location for the flume was identified that likely has an acceptable
elevation. However, prior to installation, this section of channel should be surveyed for grade, uniformity,
and stability. The flume must also be carefully installed to ensure proper functioning, which includes grade
control and sufficient subgrade compaction.

In lieu of a flume, irrigators may install a staff gage in a stable, uniform section of channel and develop
the associated stage-discharge relationship necessary for interpreting the staff gage. However, this
method is less accurate than a flume, and if technical services are required to develop the stage-
discharge relationship, this alternative may still require significant effort. Because the channel cross
section at the staff gage may change over time, it is also recommended that the stage-discharge curve
be occasionally checked for accuracy using a handheld flow meter.
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4.4.9. Gerlinger Flow Measurement

Rank Score Estimated Project Cost
9 78.1 $14,000 - $17,000

Description

The Gerlinger ditch is the furthest downstream diversion on the East Channel. The ditch has a water right
of 12.5 cfs, and flow was measured at 20.0 cfs in July 2022. There is currently no flow measurement
device.

Proposed Project Recommendation

The recommended approach for providing long-term, accurate, and compliant flow measurement at
Gerlinger ditch is installing a prefabricated Parshall flume. A 36-inch throat width by 18-inch depth
Parshall flume available from TrueNorth Steel will accommodate the observed flow of 20.0 cfs; however,
if typical flows are less than this value, a smaller flume may be used to save on costs. The flume comes
with a staff gage and a stage-discharge rating curve; this is necessary to facilitate interpretation of water
levels in the flume as flow rates in cfs or miner’s inches. The flume should be installed in an accessible,
stable, straight, and uniform section as close to the headgate as achievable. To avoid interfering with the
hydraulic functioning of the headgate, it is recommended that the flume be installed where the existing
bed elevation is at least three inches lower than the elevation of the intake structure invert. This criterion
was not met within the area surveyed for this project. Therefore, a conceptual location for the flume was
identified that likely an acceptable elevation. However, prior to installation, this section of channel should
be investigated for grade, uniformity, and stability. The flume must also be carefully installed to ensure
proper functioning, which includes grade control and sufficient subgrade compaction. Detailed installation
notes, as well as a proposed location for the flume, are provided in the drawing. Cost estimate details are
available in Appendix B.

In lieu of a flume, irrigators may install a staff gage in a stable, uniform section of channel and develop
the associated stage-discharge relationship necessary for interpreting the staff gage. However, this
method is less accurate than a flume, and if technical services are required to develop the stage-
discharge relationship, this alternative may still require significant effort. It should be noted that 2-point
velocity measurements may be required to calibrate the stage-discharge curve, as water levels in the
ditch are over 2 feet at some flows. Because the channel cross section at the staff gage may change
over time, it is also recommended that the stage-discharge curve be occasionally checked for accuracy
using a handheld flow meter.
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4.4.10. Tucker Diversion

Rank Score Estimated Project Cost
10 76.6 $374,000 - $457,000

Description

The Tucker intake is the first diversion from the East Channel and delivers water into Mitchell Slough,
which serves numerous irrigation systems including Union, Etna, Webfoot, and other large ranches. The
diversion structure is in fair condition; concrete eco-blocks are installed each spring to direct water
towards the Tucker headgate, and gravel is used to fill the gaps between the eco-blocks. The annual
installation and removal costs approximately $3,000 associated with primarily labor and equipment to
remove and install the concrete blocks, but low water levels in the East Channel can still limit the
effectiveness of the diversion. The existing diversion presents challenges due to aggradation (sediment
deposition) upgradient of the concrete eco-block diversion, which can impede flow through the Tucker
headgate. It is necessary to remove the structure post season to prevent continued aggradation. The
eco-blocks are installed after spring runoff as sufficient water surface elevations are present without the
use of the concrete blocks during high water. In addition, the stability of the eco-blocks is at risk during
the higher flows of spring runoff. This diversion has one of the largest cumulative water rights of those
surveyed, and therefore improvements to this structure will be relatively impactful for users and in terms
of water management.

Proposed Project Recommendation

The proposed recommendation for the Tucker diversion is an adjustable diversion. An adjustable
diversion is necessary to allow passage of high water associated with sediment transport by removing
the diversion structure and allows for grade control during mid- and late-irrigation season flows through
installation of the diversion structure. The existing eco-block concrete diversion is classified as an
adjustable diversion; however, the challenges associated with the functionality of the structure include
lack of incremental grade control through the ability to set only one elevation that is associated with the
top of block, seepage between the concrete eco-blocks and stability of the eco-blocks during higher flow
conditions. While aggradation and sediment issues will exist regardless of a permanent or adjustable
diversion, the ability to adjust (lower) the diversion during portions of the year will allow for some natural
flushing processes to mobilize some sediment and reduce the potential for additional sediment
accumulations. Options for adjustable diversions include a stop log system as a lower cost solution or an
inflatable rubber bladder diversion as a higher cost solution. These options present unique
considerations, and for the purposes of this report, the lower cost stop log diversion is discussed.

An adjustable diversion using stop logs requires a concrete slab to control grade, create a level plane for
the stop logs, and prevent scour from spill-over from the diversion. The concrete slab should include
structural reinforcement and be keyed to scour depth with a cut off wall to prevent undercutting of the
structure. The slab should be bound by concrete abutment walls to contain flow. Stop logs are installed
using break-over jacks to support the stop logs when erect and fold down to reduce obstacles in the
waterway when not in use. The stop log length should be set at increments to be maneuverable, and the
height of the stop logs will allow for variability in water surface level control compared to the single height
concrete blocks. An operation plan should be developed to outline safety procedures during installation
and removal.
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An inflatable bladder diversion dam, similar to the Obermeyer hydro dam, is also a desirable option, as it
would allow for deployment during the relatively high water at midseason and eliminate the need to enter
the channel to operate the diversion, which is a safety enhancement. The inflatable diversion dam would
require a power source to operate the pneumatic system. Design of the bladder would consider
protection against scour and damage from bedload. Selection between stop log and inflatable diversion
should be based on detailed hydraulic and sediment transport analysis, cost optimization, and
consultation with permit agencies.

Due to the width and relatively low gradient of the channel, a permanent diversion structure with sluice
gate options for sediment removal is not recommended.

4.4.11. Tucker Flow Measurement

Rank Score Estimated Project Cost
11 74.7 $12,000-$15,000

Description

The Tucker headgate is the first diversion from the East Channel and delivers water into Mitchell Slough.
The other systems included in this study that take water from Mitchell Slough have combined water rights
of 156 cfs, and flow was measured at 62.8 cfs in July 2022. One staff gage is presently installed on the
downstream side of the headgate, and another is located approximately 30 feet further down the ditch in
a natural-bottom, irregular cross section. The accuracy of both gages is compromised: flows are not
uniform at the first gage on the headgate, and the cross-section at the lower gage is subject to change
due to annual sediment buildup, periodic dredging, and vegetation growth. Because the Tucker water
right is among the largest in this Study, accurate flow measurement has important implications for water
conservation, management, and effective irrigation delivery.

Proposed Project Recommendation

The most cost-effective option for improving flow measurement at the Tucker headgate, given the large
size of the channel and relatively flat slope of the channel, is to create a standard, semi-hardened section
as the location for flow measurements that will be used to develop a rating curve the staff gage on
downstream side of the headgate. The semi-hardened section will include rip-rap or other revetment on
the banks but keep a natural channel invert. A hard bottom in this section is not recommended, as it is
likely to fill with sediment and create an unnecessary maintenance need. The hardened banks will prevent
the section from changing due to vegetation or bank erosion across the years. This section should be
located near the fence line that crosses the channel several hundred yards downstream of the headgate,
out of the way of the periodic dredging needed near the headgate. The section will be marked by fence
posts on both banks and a staff gage. The section will be surveyed, flow will be measured at this standard
location at a range of flows, and these flows will be correlated back to the stage measurement on the
downstream side of the gate to develop a rating curve. The accuracy of this method depends on the
accuracy of the rating curve. Therefore, the rating curve should be checked on a regular interval of 2-3
years and updated as needed. While this method is less accurate and requires more upkeep,
development of a rating curve will certainly be significantly less expensive than installation of a flume at
this site.
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4.4.12. Webfoot Headgate

Rank Score Estimated Project Cost
12 72.9 $169,000-$207,000

Description

The Webfoot Headgate is located at the last diversion off Mitchell Slough, near Victor Crossing. It consists
of a concrete check with three openings with stop logs. While the headgate is in fair condition, the stop
logs must be placed manually, and the right-most opening is filled with sediment and is no longer active.
Once the logs have been placed, there is no way to adjust flows. The concrete floor slabs and pillars
show signs of spalling and erosion. The banks surrounding the headgate are relatively low, and high
waters may overtop the banks and compromise the structure.

Proposed Project Recommendation

The existing Webfoot headgate should be replaced with a new concrete structure, coupled with re-
grading of the banks to constrain flows to the headgate openings and fencing off the structure to prevent
erosion due to livestock. The new structure would consist of a concrete headwall and wingwalls keyed
into the banks on both sides, a new foundation slab with a cutoff wall at the upstream end, and three new
handwheel-operated slide gates. The operators report that the existing headgate does not prevent them
from getting the needed flows, even though the left opening is almost entirely filled in with sediment and
has been that way for long enough that vegetation is actively growing. Therefore, the new openings
should be constrained to the right and middle bays. The left bank, where overtopping is reported, should
be built up, starting from the current divider wall between the middle and left openings, to prevent
overtopping and subsequent erosion of the bank. The right-hand portion of the headgate should be re-
configured into three openings, as slide gates that span the existing eight-foot-wide openings would be
difficult to actuate. They should be equipped with metal slide gates with handwheels that can be operated
from a new metal walkway. The walkway should include toe kicks, a railing, and attachment points to
harness into for O&M activities.
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4.4.13. Ward Diversion

Rank Score Estimated Project Cost
13 72.2 $420,000 - $513,000

Description

The Ward diversion is located on the main stem of the of the Bitterroot River near Charlos Heights,
Montana. The diversion is a very short and partially spanning structure comprised of river rock, log, and
debris. While the diversion is currently in fair condition, it must be rebuilt annually and only spans a small
portion of the channel. Accordingly, river migration, downcutting, debris, and fluctuating flows may all
pose long-term risks to the ability of the Ward Irrigation District to deliver sufficient and regular flows.
High potential for obtaining funding and high stakeholder engagement were also noted with regards to
this site. Topographic survey data from the Ward diversion location was collected in 2018 and August
2022. No identifiable change in streambed elevation was observed between these two dates.

Water delivery into the Ward ditch has been increasingly difficult to achieve because of river migration
patterns, which seem to have accelerated since 2005. Figure 3 shows local migration patterns in proximity
to the headgate. Over time, the channel width has increased due to migration of the south bank. In
addition, a sandbar has emerged resulting in braided flow conditions. It is suspected that fire events in
the tributary drainages upgradient to this site have resulted in increased bed load, which may have
aggraded near the Ward intake structure.

Proposed Project Recommendation

A full spanning grade control structure is necessary to grade and control the extents of this segment of
the river. A grade control structure would be comprised of large diameter rock keyed into the bed of the
channel. The rock would not need to protrude into the channel but keyed in at grade to maintain consistent
elevations. The rock would need to be sized to withstand tractive forces from large runoff events such as
the 100-year flood. Abutment walls would be necessary to key the grade control to the adjacent banks.
Permitting challenges with this type of diversion would be very significant and might require mitigation
requirements set forth by the United States Army Corps of Engineers and the United States Fish and
Wildlife Service.

Designing a structure to establish grade control or otherwise address the challenges created by river
migration will require significant additional study. Hydraulic modeling would be needed to determine
required elevations, erosive potential of the river at peak flows, rock sizing, and scour depth in this reach.
Additional study of sediment transport in the reach could inform alternative designs that encourage
aggradation on the south bank and help to reverse the recent migration trends. The possibility of using
a partially spanning grade control structure should also be given serious consideration.

Morrison
Page 4-25 mm Maierle



Bitterroot Conservation District

Bitterroot River Irrigation Management Study

Chapter 4
Capital Improvements Plan

JULY 2016

AUGUST 11, 2011

JUNE 20, 2006

= Morrison

Mgi,erlgm

daness

AUGUST 2020 2021
oRANNEY __KIE WARD IRRIGATION INTAKE IMPROVEMENTS PRONECT RO,
o, -
b o —Hli | RavaLLI COUNTY MONTANA -
T e
— BITTERROOY RIVER MIGRATION THROUGH ACCRETION FIG. 6

et

Figure 3: Channel Migration at Ward Diversion. Yellow lines show the main channel and diversion boundaries in July 1995.

Page 4-26

am Morrison
m Maierle



(1) EXISTING WARD DIVERSION

RIPRAP GRADE CONTROL
i

RIVER BED RIPRAP AT CHANNEL GRADE

KEY TO SCOUR DEPTH
ESTIMATED AT 6'

[ \___ PROPOSED WARD DIVERSION

GENERAL NOTES
1. GENERAL NOTE 1.

2. GENERAL NOTE 2.

3. GENERAL NOTE 3.

SCALE IN FEET

VERIEY SCALEL T [ | M O rr| S O n BITTERROOT CONSERVATION DISTRICT PROJECT NUMBER

IRRIGATION MANAGEMENT STUDY 1891.004
ON ORIGINAL DRAWING.

— ] - — mmm Maierle m—r—
MODIFY SCALE ACCORDINGLY! - - : engineers = surveyors = planners = scientists WARD DIVERSION CONCEPT PLAN 1 3

COPYRIGHT © MORRISON-MAIERLE, INC., 2022

LINE BELOW MEASURES ONE INCH

[ No. |
THESE PRINTS MAY BE REDUCED.

EN

[ 2 |




Bitterroot Conservation District Chapter 4

Bitterroot River Irrigation Management Study Capital Improvements Plan

4.4.14. Corvallis Canal Measurement

Rank Score Estimated Project Cost
14 71.8 $26,000-$32,000

Description

The Corvallis Canal & Water Company diverts water from the Mainstem Bitterroot River near Hamilton,
MT. The Corvallis canal has a water right of 125 cfs, and a flow of 89.3 cfs was measured in July 2022.
Because the Corvallis canal is among the largest ditches studied, accurate flow measurement is relatively
impactful

The primary means of measuring flows is currently a staff gage located on the bridge near the Hamilton
wastewater treatment plant, with a camera that sends pictures to managers so irrigators can check the
water level remotely. This staff gage also has a stage-discharge calibration curve. There is an additional
staff gage located on the downstream side of the headgate structure.

Proposed Project Recommendation

Because Corvallis canal has already invested in and has established management routines surrounding
the staff gage on the footbridge, updating and/or developing a stage-discharge relationship for an existing
or relocated staff gage may be a more attractive option than investing in a new flow measurement device.
However, since both existing staff gages are attached to structures where flows are non-uniform, the
accuracy of these staff gages for interpreting flows is likely compromised. For example, the measured
flow of 89.3 cfs on July 11, 2022 corresponded to a staff gage reading of 1.72 feet. However, the
calibration curve provided by the irrigators indicates that a stage of 1.72 feet should be associated with
a flow of 108.6 cfs, approximately 122% of the observed flow. Due to this discrepancy, it is recommended
that additional flow measurements be taken at a variety of water levels to further assess the accuracy of
the existing stage-discharge flow table and facilitate its ongoing use.

Regardless, the staff gage and flow table method will always be less accurate than a flow measurement
device, such as a flume. Further, if technical services are required to develop or revise the stage-
discharge relationship, it may still require significant effort. This effort would also need to be repeated
periodically because the channel cross section surrounding the staff gage may change over time.

The optimal approach for providing long-term, accurate, and compliant flow measurement in Corvallis
canal is installing a prefabricated Parshall flume. A 48-inch throat width by 48-inch depth Parshall flume
is available from TrueNorth Steel for significantly less than out-of-state suppliers. The flume comes with
a staff gage and a stage-discharge rating curve; this is necessary to facilitate interpretation of water levels
in the flume as flow rates in cfs or miner’s inches. The flume should be installed in an accessible, stable,
straight, and uniform section as close to the headgate as achievable. Locating the flume just upstream
of the bridge with the staff gage and camera may reduce installation costs and allow the Corvallis canal
to continue using their existing camera setup to monitor flows. The flume must also be carefully installed

to ensure proper functioning, which includes grade control and sufficient subgrade compaction. .
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4.4.15. Overturf Diversion
Rank Score Estimated project cost
15 70.7 $602,000 - $736,000

Description

The Overturf Ditch Company diverts water from the main stem of the Bitterroot River east of Darby,
Montana. Four concrete dividers are placed each year, extending into the main channel of the Bitterroot
River and are reinforced with large, 4-foot diameter boulders. Getting water to flow into the ditch is a
recurring problem, particularly delivering flows to users at the far end of the ditch. River migration appears
to be less dramatic in this stretch than in other priority diversion locations. However, there is no prior nor
current bathymetric data to reveal how the channel bed has changed across its width at this location.
Therefore, for example, it is possible that the channel may have deepened on the bank opposite the
Overturf diversion and headgate. Flows are sufficient at the beginning of the season when the river stage
is high enough. Once in place in late season, the temporary diversion also typically raises river stage
enough to supply sufficient flow. However, Operators report that during mid-season the river levels are
not high enough to provide sufficient flows but are too high to safely place the temporary diversion.
Operators also expressed concern that headgate culvert inlet could be too high. Survey results indicated
that the culvert currently does have an adverse grade (that is, the inlet is at a higher elevation than the
outlet), but hydraulic results show that the headwater elevation is the flow-controlling parameter.
Stakeholders expressed a high level of engagement in this project, and potential for securing funding is
high.

Proposed Project Recommendation

Given the reported success of the Overturf diversion once in place, the recommended structure at this
site is an adjustable diversion that spans the left side of the channel. Given the width of the channel at
this site and the difficulties in permitting, a channel-spanning structure is not recommended at this site.
The adjustable diversion will feature a concrete pad that is keyed into scour depth at the upstream face
and mid-channel end, as well as protected with sufficiently sized riprap at the mid-channel end. Additional
j-hook vanes are recommended on the right bank to promote aggradation on the right bank, prevent
additional migration in that direction, maintain the historic channel, and create aquatic habitat.

An adjustable diversion is necessary to allow passage of high water associated with sediment transport
by removing the diversion structure and allows for grade control during mid and late irrigation season
flows through installation of the diversion structure. The existing concrete block and rock diversion is
classified as an adjustable diversion; however, the challenges associated with this approach include the
difficulty of placing the diversion as early as is needed, lack of incremental grade control through the
ability to set only one elevation that is associated with the top of block, and stability of the structure during
higher flow conditions. While aggradation and sediment issues will exist regardless of whether a
permanent or adjustable diversion is used, the ability to lower the diversion during portions of the year
will allow for natural flushing processes to mobilize some sediment and reduce the potential for additional
sediment accumulations. Because of the desirability of being able to adjust the diversion height without
entering the channel, an inflatable rubber bladder diversion is recommended.
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An inflatable rubber bladder diversion includes a concrete foundation slab to control grade, create an
anchorage point for the bladder, and to prevent scour at the diversion point. The concrete slab should
include structural reinforcement and be keyed into the channel bed with a cut off wall to prevent
undercutting of the structure. The slab should also be keyed into the scour depth on the mid-channel right
end. On the left bank, the slab should have an abutment wall that ties into the headgate structure. On the
upstream side, there should be metal plate to protect the rubber bladder from damaging bedload. On the
downstream side, there should be rip-rap to prevent scour from the flow over the diversion. On the bank
side, there will have to be a powered air compressor and power source to inflate the diversion. Design of
the bladder would have to include detailed hydraulic and sediment transport analysis, cost optimization,
and consultation with permit agencies.
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Bitterroot River Irrigation Management Study
Appendix B: System Assessment Forms



BITTERROOT CONSERVATION DISTRICT

Date: II/Q/ZI

{ BITTERROOT RIVER IRRIGATION MANAGEMENT STUDY
m. Morrlson - - Assessor: ( N\
Malerle TURNOUT SITE: WATER SOURCE:
— Grliinam” East Clmonel | Irigatoron Site? Jolae  Lewnd Ye.
STRUCTURE-TYPE: J
\HEADGATE/ {1 Slide gate O Stop logs ® ek
FLOWMEASUREMENT; | O Flume 0 Weir 0 Gauge 0
DIERSION—" 0 In-stream dam 0 Pipe/Culvert 0 Ditch d
MATERIAL:
O Wood PAMetal 0 Concrete O Earth QO
CLL\\I N L
VSe \NooA booum)\ﬁ - Wores wel
CONDITION:
U Not Used O Broken (1 Poor MGood 00 New
IMPAIRMENTS: _
0 Erosion 0 Sediment 0 Age/Wear 0 Vegetation O Debris
[0 Leaking 0 Structural O
SAFETY CONCERNS:

Many ol \WQwk of woed  boord s




OBSERVATIONS:

Corrugated steel pipe. No holes apparent

SKETCH AND DIMENSIONS:

No of Photos Taken:
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(ews. 46

3l 1T70S

Morrison

BITTERROOT CONSERVATION DISTRICT

BITTERROOT RIVER IRRIGATION MANAGEMENT STUDY

W\ /a
Date:  ‘‘/ 1

7
Assessor: C /A¢

oE . TURNOUT SITE: WATER SOURCE:
- Ma!erle O\@—L\N (/\Z@-—‘ fA%’r C ('\ . Irrigator on Site? ,W (/é U
STRUCTURE TYPE: '
= [ Slide gate 0 Stop logs O '
FLOW MEASUREMM O Flume [ Weir 0 Gauge X None
|

DIVERSION: p{{n-stream dam 0 Pipe/Culvert 0 Ditch
MATERIAL: TEWME
0 Wood 0 Metal X Concrete 0 Earth 0
Concrete ecoblocks and gravel berm
CONDITION:
O Not Used 0 Broken O Poor Q;/Good 0 New
Colie~e  Blces OUCED D mewe ~ 2% 0N St
X AT
IMPAIRMENTS:
¥Erosion [ Sediment (1 Age/Wear 0 Vegetation 0 Debris
[J Leaking O Structural O

BorM

S et | et CoC Exoprumrz—

SAFETY CONCERNS:




OBSERVATIONS:

et
Pruted Y hecusst—

O CoSUr  ONECSIs

WESHES  BREL, \n
(toallty, N Bl (s

WO \SE 1, (e Wer
C, WLl (pere ¥ Rewee)

SKETCH AND DIMENSIONS:

ﬂ&S

AT AN
v\ ec

I

No of Photos Taken:




BITTERROOT CONSERVATION DISTRICT

Date: '\\‘ q i 70%\

Morrison BITTERROOT RIVER IRRIGATION MANAGEMENT STUDY A N
r:
B Maierle TURNOUT SITE: WATER SOURCE: 556880
L %ﬂ\)\\ 5\{‘(0\\(\% Lash O/\ﬂj ol Irrigator on Site? Ted )o\’(\i;f
STRUCTURE TYPE: 0
HEADGATE: > ?;(S!ide gate 0 Stop logs 0
FTOWAWMEASUREMENT— | O Flume 0 Weir XGauge
~BRERSTON: 0 In-stream dam 0 Pipe/Culvert 0 Ditch
MATERIAL: '
‘§(Wood KMetal [J Concrete O Earth 0
The Walkway consists of a single wooden board plank.
CONDITION:
[J Not Used O Broken O Poor 0 Good O New
There is opportunity for walkway improvements - such as a handrail
IMPAIRMENTS:
[J Erosion [0 Sediment 0 Age/Wear . /5~Vegetation {1 Debris
[ Leaking ) Structural O

Bogedd Need veptlaced (5"\'“';7

SAFETY CONCERNS:

No v\ Ny




OBSERVATIONS: v SKETCH AND DIMENSIONS:

A
1 b
Y
74
—m——— . = A 1
, > =i —i~‘= e
| "
\ 1
2 /3/4
| P =
- = ——
i oo &
g ) /
|
\
b4 Al
. (|

No of Photos Taken:




U/

] BITTERROOT CONSERVATION DISTRICT Date: __ £ ™
MOTTI son BITTERROOT RIVER IRRIGATION MANAGEMENT STUDY A A
| | Maierle TURNOUT SITE: WATER SOURCE: SSESSOr:
B ' Q)\\,\,?(’Q—M 6 QW Irrigator on Site? e ..bu'\/

STRUCTURE TYPE:

HEADGATE: {7 Slide gate 0 Stop logs O

T

@WREMENT: O Flume @(Weir XKGauge 0 (N- Nav_
{IVERSI@ y  X(In-stream dam /M‘a 0 Pipe/Culvert 0 Ditch O
MATERIAL: . !

0 Wood O Metal 0 Concrete }ZQEarth ) , O

(Alhe WL A 4! Npmeree Bwipecs Ane W-REE

CONDITION: .

O Not Used O Broken 7 Poor XGood O New

GaVGE 1 OATE CHAnNEL

Staff gauge = FAIR - location could be improved
IMPAIRMENTS:

[t Erosion O Sediment 0 Age/Wear U Vegetation U Debris

(1 Leaking O Structural 0

ks Sl IAAHTYS
A 1L-D Sek NO  Cwaceenls 0N funemed

SAFETY CONCERNS:




OBSERVATIONS:

,I\S

SKETCH AND DIMENSIONS:

DoMle fole YESISSTEO

N CopsTR g

DRSNS A

WATY 19,090 Sond \ ket

WP el e U~
W SR '

W G W

L> AKS — W TRES

| Faym Scwveq

No of Photos Taken:




BITTERROOT CONSERVATION DISTRICT

Date: {1 9q ‘\%‘L

n [ BITTERROOT RIVER IRRIGATION MANAGEMENT STUDY
orrison Assessor: m
e Maierle | TURNOUTSITE WATER SOURCE: -
Pwer Dl Wesk  (aonpeh | Imigater on Site? oy B S
STRUCTURE TYPE: .
HEADGATE: “N\glide gate 0 Stop logs O
FLOW MEASUREMENT: | JFlume 0 Weir o Gauge
DIVERSION: U In-stream dam O Pipe/Culvert 0 Ditch
MATERIAL.: ;
ood *?(Metal ﬁsmcrete 0 Earth 0
CONDITION: "
O Not Used 0 Broken [0 Poor (1 Good }Z(New
IMPAIRMENTS:
O Erosion 0 Sediment 0 Age/Wear O Vegetation 0 Debris
[J Leaking [ Structural 0

G,ﬁ%f\s W0 s WeSY  avoumes

SAFETY CONCERNS:

Ng Yongn 9




OBSERVATIONS: | SKETCH AND DIMENSIONS:

2 S\ 30&:& \@! \nn\x\&
b\ Ay SO \\Q‘\‘\‘\\W

Exea Mot Cone™Mon

No of Photos Taken:
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] BITTERROOT CONSERVATION DISTRICT Date: __ /1
BITTERROOT RIVER IRRIGATION MANAGEMENT STUDY
m. Mornson - - Assessor: Cf(
Maierle TURNOUT SITE: WATER SOURCE: A
I E\\J e D \TC\"’ , LSBe CH irrigator on Site? YN
WeésT

STRUCTURE TYPE:

HEADGATE: - Slide gate O Stop logs O
— i T — = b

FLOW MEASUREMENT:X O Flume 0 Weir XGauge'

DIVERSION: / ¥In-stream dam 0 Pipe/Culvert 0 Ditch
MATERIAL:

0 Wood 0 Metal 0 Concrete ¥ Earth g

Native LGB Yol Dhan  pegekS Che. \'J/ ISy TANR\GE OO s

CONDITION:

0 Not Used 0 Broken 1 Poor — P Good— [ New

Flow measurement = Fair Condition - location of staff guage could be improved.
Diversion = Fair Condition

IMPAIRMENTS: \ .
[J Erosion >ﬁSediment 00 Age/Wear N/egetation (1 Debris
/]
(i Leaking [J Structural 0

\EEsToN  Reane awTE & olmenT

SAFETY CONCERNS:




OBSERVATIONS: SKETCH AND DIMENSIONS:

W S v el
AUE X F T WET
Y eBouD W sehinih

Man 88 1S Gemmig
Worrice 1 \West™  (haciNeT

OIS S e N ST
SN BIWY  DNLS W Lo
YW\ OB Vet o Bt < Spue

M (\N\,({Q\P i\ | mm\/“w No of Photos Taken:

Concerns:
Maintenance
Has to walk equipment 1 mile each year to rebuild diversion in west channel of Bitterroot
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BITTERROOT CONSERVATION DISTRICT Date: _il] 4] 71
MOTFISOH BITTERROOT RIVER IRRIGATION MANAGEMENT STUDY A —
M aierle TURNOUT SITE: WATER SOURCE: SSessor:
- (prvatrs e Mosr ¢ \nawne A | Irigator on Site? M—S%M"%
s;ggm:u&&TYPE:
HEADGATE: ZSlide gat 0 Stop | 0
(He/ > #Slide gate op logs
O Flume 0 Weir XGauge
“BERSION— O In-stream dam O Pipe/Culvert O Ditch O
MATERIAL: A
0 Wood ﬁMe’[al ?ﬁ\Concrete O Earth O
Conoxee S o\dur (L0's)
CONDITION:
{0 Not Used 0O Broken {0 Poor 0 Good )%New

\d&u\k‘j wouldt LYo O nuw  Hoeov S AENCS \eole  Worde
pan c,om\-ufw R Sr

IMPAIRMENTS:
O Erosion 0O Sediment O Age/Wear O Vegetation X Debris
| eaking 0 Structural d

H\%\f\ woker soruives Cavses, debvis Yo P ower b
OWX. [aleS Compldu Sk Now &

N\ EX oxnd HW’")
v

(rrosh vac,\r,\

SAFETY CONCERNS:

hove Yo el g Uil

W

S\ %odvj

undae A’




OBSERVATIONS: SKETCH AND DIMENSIONS:
Two metal slide gates with
. ~ electrically-powered o
hydraulic actuators. Chainlink Fence
ARRSS | %LW

Concrete
Z wall

Metal Trash Rack Q

dond v

No of Photos Taken:
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BITTERROOT CONSERVATION DISTRICT Date: _ { 1
MOrﬂSOn BITTERROOT RIVER IRRIGATION MANAGEMENT STUDY A _ (A
M l TURNOUT SITE: WATER SOURCE: SSessor.
- aler e Q\\Jm\g N\\Q&\\& %YL QN«\“\C\, Irrigator on Site? Wk—— SPEW
STRUCTURE TYPE:
HEADGATE: {7 Slide gate [0 Stop logs O
—_ T
FLOW MEASUREMENT: > U Flume 0 Weir ¥Gauge
DIVERSION: / In-stream dam O Pipe/Culvert O Ditch
MATERIAL: y »
+ Wood 00 Metal O Concrete WEarth | 0
<
LS WATES—
CONDITION: ' ' ‘ i
[0 Not Used 0O Broken 0 Poor 0 Good New

A5 Yt (Je—S LRUPMMENT N&DXD T M vackes Brcic T
o1 o  DAW\

IMPAIRMENTS:
0 Erosion 00 Sediment . | KAge/Wear 0 Vegetation 00 Debris
(] Leaking O Structural [
4-S yL N TeNance
SAFETY CONCERNS:

N




OBSERVATIONS:

SKETCH AND DIMENSIONS:

NS (Ve (st

URse Qe SR OGS

Wle, ABUKED, WO\ o%

s

Oees o~ nNenCose
NERDEN

O0E o\ TACK, € TuinauT

IN® Lo N BUNE

DM SN

(oo G T° (il

~ No of Photos Taken:
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. BITTERROOT CONSERVATION DISTRICT Date: _ll[q{2D2)
, MOrrlson BITTERROOT RIVER IRRIGATION MANAGEMENT STUDY A ) T“l\
L8 Maierle | TURNOUTSITE: WATER SOURCE: ssessor:
— Doodsade. D\ Mo Onpinne, | rigator on Site? _1dget,
STRUCTURE TYPE:
\ HEADGATE: ) {1 Slide gate O Stop logs X C)un\\/ﬁ/‘(\' <
FLOW MEASUREMENT: O Flume O Weir 0 Gauge O
DIVERSION: 0 In-stream dam O Pipe/Culvert 0 Ditch 0
MATERIAL.:
O Wood O Metal K Concrete [ Earth O
Crock— W0 CoONMOrede ovnguroadh Corrugated metal pipes
24" diameter
Low Slow Cuwexrys (2)
CONDITION: \ /
01 Not Used [1Broken ﬁ@eef— Good 0 New
IMPAIRMENTS:
X Erosion O Sediment %Age/Wear [J Vegetation S(Debris
X eaking %Structural O
SAFETY CONCERNS:

\A)m\Lwa;B \S No¥ Secuvre , N m\\wﬁ




OBSERVATIONS: SKETCH AND DIMENSIONS:

Two 24-inch diameter corrugated metal pipes under
- concrete slab which sits beneath old concrete walls that
served the previous gate structure. Concrete walls

The old concrete gate opening is permanently blocked
~ by wooden stop logs that are bolted to a 12-inch
_ diameter steel pipe that is set into the concrete slab.

_ 24-inch pipes were installed in 2002 and lowered in the /
inlet elevation of the headgate by approx. 30 inches.

Corrugated pipes
No of Photos Taken:




Date: "//‘%

‘ . BITTERROOT CONSERVATION DISTRICT
i BITTERROOT RIVER IRRIGATION MANAGEMENT STUDY
]| MOTFISOH _ - Assessor: Cf‘
Maierle TURNOUT SITE: WATER SOURCE:
] \“tbb%\be m NW\'\N Cﬂ’ Irrigator on Site? Nﬁl\]e
STRUCTURE TYPE:
HEADGATE: 7 Slide gate O Stop logs O
TFLOW MEASUREMENT} O Flume 0 Weir 0 Gauge — NS —
DIVERSION: / O In-stream dam 0 Pipe/Culvert O Ditch | Sﬂ\ 56? ! E
e ————— )
MATERIAL.: T ..
O Wood O Metal 0 Concrete -Earth a
CONDITION: -
[J Not Used 0 Broken O Poor O Good [0 New

Diversion = Good condition, no issues getting adequate water, located in stable regch of the river - _
Flow Measurement = Poor Condition; Located at the entrance of culvert, resulting in varied flow condition and inaccurate

measurements.
IMPAIRMENTS:
[1 Erosion [7 Sediment 0 Age/Wear [0 Vegetation [ Debris
0 Leaking 00 Structural 0
SAFETY CONCERNS:

Notes in green added by Nik Ortman based on 16-Nov-2021 site visit with JR Iman




OBSERVATIONS:

SKETCH AND DIMENSIONS:

ne  awede hnue
WO Wesal- QXvzaex

e, e ~ 4é& Makee

TN cusvent™ (Nl [ele

_ SWYe Dbt N B SICGS

installed in early 2000s; there is 6- 8 of concrete above

the CUIVeTTs

Operator usually keeps ~1 culvert blocked until water
drops to 4" below top of culverts, then opens the

second culvert halfway

Operator sprays ditch with Clearcast Aquatic Herbicide

+. ol ot g ot
tocombat vegetatdon

Ditch crosses BiodgettCreek;operatoronty-opetis——

culvert once Blodgett check structure is in place

Ditch collects lots of Tocal runoff

Operator estimates that ditch spills 20-40" to Mill
Creek; operator estimates that there 1000 irrigated
acres served between the Blodgett culvert and
Sheafman creek

Notes in green added by Nik Ortman based on 16-Nov-2021 site visit with JR Iman

No of Photos Taken:




BITTERROOT CONSERVATION DISTRICT

Date: \\\‘Q 2072\

Morrison : BITTERROOT RIVER IRRIGATION MANAGEMENT STUDY A TN
el Maierle TURNOUT SITE: WATER SOURCE: SSesSor:
I SP00ON T Easy Onovaeg b Irrigator on Site? _Jo™a \euwrS
STRUETHRE TYPE:
( HEADGATE: ) {3 Slide gate 0 Stop logs X Wood %OOLYAS
EFOWMEASURENEN 0 Flume 0 Weir 0 Gauge
0 In-stream dam O Pipe/Culvert 0 Ditch
MATERIAL:
AWood 0 Metal MConcrete 0 Earth 0
Wood Plank s, Con cred deden omanJ
\._> Lfy oM banke over B winter - \/L)Q_&d:}(\g/r\'hﬁ !ro-(—-H V\j
CONDITION:
0 Not Used 0 Broken D&Poor— &AlGood O New
Headate = Fair condition
IMPAIRMENTS:
;ZKErosion 0 Sediment 0 Age/Wear 0 Vegetation O Debris
O Leaking 0 Structural O

Rwer &\*ad\\\ﬂ ban'L Ve e A & Yivwew

SAFETY CONCERNS:

Nogde YOVe  Yoord'$ Soy wr&\\z.wm'*j— \&m&c A Derwern Yoands,  Loose (o¥ boled




OBSERVATIONS:

SKETCH AND DIMENSIONS:

Tires for concrete and

bank stabilization Two unsecure wood
planks as walkway.
No Handrail

v\ Wooden planks built
into bank

L AvA

AN

)

Concrete slab Q

No of Photos Taken:
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BITTERROOT CONSERVATION DISTRICT Date: [ '
MOT” son BITTERROOT RIVER IRRIGATION MANAGEMENT STUDY A A
M 3 erl o TURNOUT SITE: WATER SOURCE: Ssessor:
— ! UPNONEL- £ (hetlner Irrigator on Site? W ‘L&D\g
STRUCTURE TYPE:
HEADGATE: 1 Slide gate 0 Stop logs d
FLOW MEASUREMENT:)) 0 Flume O Weir 0 Gauge X NoNE
ﬂ;—/ yiln-stream dam O Pipe/Culvert O-Ditch O '
MATERIAL: » )
0 Wood />é\Metal /B(Concrete S(Earth O
el i e W Coneerz WS MEML STANSS w17 (oas
+ METBL PATNELS
CONDITION: .
[ Not Used 0 Broken 1 Poor +XGood— 1 New

Diversion = Fair
Condition

oD WL smns/ Lons

W rpacTne apr

StdiLIEE  WITH Gtivee
IMPAIRMENTS:
XErosion U Sediment U Age/Wear 00 Vegetation U Debris
U Leaking O Structural [

wexout

DN S\ 0% [erd oATE

SAFETY CONCERNS:




OBSERVATIONS:

SKETCH AND DIMENSIONS:

DB (O

N \W&W\m WKS

VRN SR a1 Y2

Rear] Mewt-

Evidence of erosion

" No of Photos Taken:




Morrison
m. -
mm Maierle

BITTERROOT CONSERVATION DISTRICT
BITTERROOT RIVER IRRIGATION MANAGEMENT STUDY

TURNOUT SITE:

WEH FO0 T

WATER SOURCE:

Date: il!@j?ail

Assessor: "\ N\

Irrigator on Site? _Bole Surher A

STRUCTURE TYPE?

Mold %U/odc;«)\/\

e,

HEADGATE: -~ {1 Slide gate KStop logs 0

ELOW MEASUREMENT=— | O Flume 0 Weir O Gauge 0
D-QoLE-R‘S‘IUN':' 0 In-stream dam 0 Pipe/Culvert O Ditch O
MATERIAL:

0 Wood 0 Metal K Concrete PREarth LO@ < O
CONDITION:

00 Not Used 0 Broken 0 Poor ~ 0 New

xS
Nok- NS S O\&506W weess Headgate = Fair condition

IMPAIRMENTS:

[ Erosion 00 Sediment %Age/\Near 0 Vegetation 0 Debris
O Leaking O Structural O
SAFETY CONCERNS:

CornPYOMI S  Coneve

Missing walkway

euchric CQ\[\OL_,

Pooo\a_ dms \0(35 o Plae N Sy‘r\\(\a



OBSERVATIONS:

SKETCH AND DIMENSIONS:

Loas ngoinst 3 Concale T[\lc.*rS

\pxﬁrQ Hu}m; e Sp\r\lﬂﬂ)
ledo Yhom oY n Ui ol

W\\%S\hg UGN A~  TNLASVY WAV

No of Photos Taken:




I/

. BITTERROOT CONSERVATION DISTRICT Date: / T
Mornson BITTERROOT RIVER IRRIGATION MANAGEMENT STUDY A _ (ﬁ
i Maier| TURNOUT SITE: WATER SOURCE: Seessor —
B [VIdIETIE W@ £Loot M 1TC Het Irigator on Site? Bk

STRUCTURE TYPE: .

HEADGATE: [ Slide gate O Stop logs ‘ O

FLOW MEASUREMENTX | 0 Flume O Weir O Gauge X NyedE

DIVERSION: // n-stream dam 0 Pipe/Culvert 0 Ditch 0
MATERIAL:

D)X’Qod O Metal NConcrete 0 Earth O

(Hee  ppm—  WodD N7 (645

CONDITION: . :

[0 Not Used O Broken O Poor ) Good [J New

Plank for walkway.

Diversion = Fair Condition . . : ,
Diversion Concrete shows evidence of wearing

IMPAIRMENTS: o : .
0 Erosion [J Sediment }TAgeNVear 0 Vegetation ﬁ Debris
O Leaking 00 Structural (]
C
CoNCECTE  ASiy N Stoe
SAFETY CONCERNS:

M o€ ey AL wakk

W -t cetet o
o W ag




OBSERVATIONS:

SKETCH AND DIMENSIONS:

(108 out (NS PtiNey-GE

NG wWgeH bl {kde)

Tote oL AROWA ppd v
NG Wt

QUESTION:

Are these 12' boards that span the entire
—— diversion structure?

No of Photos Taken:




BITTERROOT CONSERVATION DISTRICT

Date: [l //Q/z[/zl

. Morrison BITTERROOT RIVER IRRIGATION MANAGEMENT STUDY A M
2B Maierle TURNOUT SITE: WATER SOURCE: SSessor:
E— ! ETNA Easr Clamwe\ Irrigator on Site? _Ye¢9 -~ Rob
' e Sowartand
STRUETURETYPE:
'H\EADGATE: \\ KSlide gate O Stop logs 0
Saamai =S S LT O Flume 0 Weir 0 Gauge
-BIERSION— O In-stream dam 0 Pipe/Culvert 0 Ditch
MATERIAL:
gWood §CMetal XConcrete O Earth O
CONDITION: y
(1 Not Used 0 Broken ‘ﬂ?oor HGeod— O New

Concrete piers have cracking

IMPAIRMENTS: R
[0 Erosion 0 Sediment 00 Age/Wear \gﬂ/egetatlon /@QDebris
0 Leaking U Structural O

SAFETY CONCERNS:
Weallew coutd e \mpre ot d

NoNVa A \;§~\—\ Y\ﬁ O\\)q\_(/g) G,OL\‘L\‘\ DCJIJ»A\




OBSERVATIONS:

SKETCH AND DIMENSIONS:

Loncye b \Qua/zj N 3 boanle

Yo Qroamand Spilowen

Medal s\hides w Good) Qonc\ﬁ—zoh

Weod Sodx—b - W\a»‘n\)a)\\j \\QRA

Dt Yn v US\n Ty v rofert

(221 €. Sl H\M\j\/

!A)a”cwa,u conld he lm?mmed

No of Photos Taken:
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BITTERROOT CONSERVATION DISTRICT Date: __ |1/ Y
MOYTISOH BITTERROOT RIVER IRRIGATION MANAGEMENT STUDY A _/ 6"
M le TURNOUT SITE: Y | WATER SOURCE: _ SSessor:
—t CINEY )RR [1HCy . | risaoronsier_BOB
[ =
STRUCTURE TYPE:
HEADGATE: {1 Slide gate [0 Stop logs O
/FLOW MEASUREMENT O Flume 0 Weir ’XGauge R‘NNS & %\0&@'-1—4,4’]9‘
( DIVERSION: - 3K // X In-stream dar™ 48 e, | O Pipe/Culvert O Ditch X (HEA N NTEH
\____,/ i
NIAFERIAL: )
XWood 'ﬁMetal Concrete O Earth 0

(et p\ muaciel T s e, F fares - STO? (aas

CONDITION:

J Not Used

0J Broken

L2Poor

0 Good

0 New

CHeCh, ~ ATVl pal v ok

ol

WPKMEnNT  DNICE [~ -

By RACSHAU.  NEXIC WACS™

IMPAIRMENTS:
£ Erosion O Sediment _P<cAge/Wear O Vegetation ,)S(Debris
O Leaking |PZStructural 0
SWIWE  CoNeTE  eostmd
DWWt g — Sﬁ%‘i—&\
SAFETY CONCERNS:

BhonZ Al Al




OBSERVATIONS: SKETCH AND DIMENSIONS:

SO (60S KT (0L Y

—D
>H%
v

W \M‘D(u{/ W B
DR ‘,%p e 3
B N §
2R
(P06 o STEGAM. L

WATELL st (OMES
WT S tTUchkEN_

S N 0y e
N A

{)FL"L 7 thon ' No of Photos Taken: oukLE o~

Ba Y| WANCE TP M{’P(j QPALSRU-



= Morrison

BITTERROOT CONSERVATION DISTRICT
BITTERROOT RIVER IRRIGATION MANAGEMENT STUDY

Date: Al !C‘I |1 202\

e

=] Maierle TURNOUT SITE: WATER SOURCE: BeREssor M
Tuckur Nead 3&4{ Eoast  Chanaek Others On-Site: 50\ Suthoi\

STRUCTURE TYPE: |

HEADGATE:. X Gate L1 Stop logs 1

FLOW MEASUREMENT: | L Flume . Weir X Gauge 0

DIVERSION: 1 In-stream dam [ Pipe/Culvert [ Ditch ),

i €O Biocks Yo
MATERIAL: dwetr Chitnngs
| Wood | Metal | Concrete | Earth

Concrete structure with steel wrapping the concrete walls and five wood slide gates with steel guides
and metal rings used to manually lift the gates.

CONDITION:

| Not Used

_I Broken

L Poor

LI New

y‘ Good

Works Fune

IMPAIRMENTS:

| Erosion

%Sediment

1 Age/Wear

7 Vegetation | Debris

| Leaking

[ Structural

SAFETY OBSERVATIONS:

Lockee d QMM | Gnce (Qmare Wb) 3 S‘ﬂf‘s Vo Wep ovd




OBSERVATIONS:

_Ewo blocks w/ j‘mvd - not V(’l:(j efOcaent

oost ~ 63/104/?;” 4p Instatd Eco blocks

|mprove ?.)au\rb g.er{-oW‘ ¢ CONCYER, ARt
5 we colld  Shp usmj Eco blocks

O\ wood Sepuns Could b veplaced - Hand
Ol cz\)oktfa

- Sedient 15 o0 19Sue and has o be
voved ber0se oagaoder ook Blow -

> N\&?CL:& Lane &cn\a\m:kﬁ ml v/t a% ﬂdn g!gg:a

5 43:1-\1,:5 ~ 12 each.

No Sa\.C(,\'\j Yaal  0n dowonSIrlom '.-’%\!L,_&
oleud o

reave\

SKETCH AND DIMENSIONS:

oX
prel
T
2L N5 A
Lm0 o, o
-'~;=-_h_' p— e (k.
0{ - : : Coher
\i-t\l e
\ mp\'a{ cad
\\N\}; X0 Q’r
ST w“‘“"' d
s\ 0503“"’

No of Photos Taken: WK 8 c.ar’ws Vhones




Momson

BITTERROOT CONSERVATION DISTRICT
BITTERROOT RIVER IRRIGATION MANAGEMENT STUDY

WATER SOURCE:

Date: ' /4
Assessor: (‘A,

|| TURNOUT SITE:
- Ma erle N(}L@'f./ C/‘ﬁS‘T—Q‘/ Irrigator on Site? By

STRUCTURE TYPE:

HE_/:\_Q(_S_A__'I'_E.:___\\ {: Slide gate 0 Stop logs ]

FLOW MEASUREMENT:) O Flume 0 Weir XGauge

DIVERSION: / )v(ln stream dam 0 Pipe/Culvert 0 Ditch
MATERIAL: ‘. d

0 Wood. O Metal %Concrete (1 Earth 0

CONUCETE  [otl’s  qunC & 1) gpct Yead

CONDITION: .

[1 Not Used [1 Broken M@GP— 0 Good 0 New

NgDS 1o & uace> eact ('fé’ 53'/"‘ A .[5%1(.- Diversion = Fair Condition

Flow Measurement = Fair Condition

IMPAIRMENTS:
(1 Erosion XSediment [ Age/Wear [J Vegetation (1 Debris
O Leaking XStructural 0

[ler SedMendt  Buud o A0 BloCS S+ PAST

e s

SAFETY CONCERNS:




OBSERVATIONS: SKETCH AND DIMENSIONS:

No of Photos Taken:




. BITTERROOT CONSERVATION DISTRICT Date: {10120
Morrison BITTERROOT RIVER IRRIGATION MANAGEMENT STUDY R A
EE Maierle TURNOUT SITE: WATER SOURCE: ssessor:
L 3 C_, & ¢ S¥Xo\Ye o Irrigator on Site? Jre, . PANL ;| Re\
/L.
STRUCTURE TYPE:
HEADGATE: XSlide gate O Stop logs 0
FEOWMEASUREMENE | O Flume 0 Weir > Gauge O
BIvERSION: O In-stream dam 0 Pipe/Culvert 0 Ditch 0
MATERIAL: ,
0 Wood X Metal ‘W Concrete 0 Earth O
Single metal slide gate that opens to a 48-inch squash culvert.
CONDITION:
O Not Used O Broken 0O Poor >XGood O New
Gl 00N LEre 2V ano Y ozgdc eOVAN Sew - Yretre B o Stcéha(whls
ag QUIN skveonn  Yaax ¥ OLch WSS
IMPAIRMENTS:
O Erosion {iSediment 0 Age/Wear 0 Vegetation = Debris
0 Leaking 00 Structural 0

Sovee W W & oovl) Adoyv S Cupd/% 1 Lbag)

SAFETY CONCERNS:

Sove  over £ lowing % We adgod v WNidn Waken
& J J




OBSERVATIONS:

SKETCH AND DIMENSIONS:

Conore ™ gnud\ Condthon
Swale  Melol 3\\0\2;% o Yot

0% NS ’G\/\VOU% W Y cved.

Soeae.  edivuenk R debets bon\d
Ve & un A

No of Photos Taken:

- \oO
6\‘"’\\(/0;:,—_ 4" 3"
Ll*“ % ) - \W_ﬁ\ w{\
Y
\ \ 3
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. BITTERROOT CONSERVATION DISTRICT | Date: /17
" MOTHSOH BITTERROOT RIVER IRRIGATION MANAGEMENT STUDY nesessor. (K
Maie le TURNOUT SITE: WATER SOURCE:
R r C 4 G | YUALKAHOD gt | Irrigator on Site? 0%, BoBoe-T
P
STRUCTURE TYPE:
W ‘\ [ Slide gate : O Stop logs 0
| FLow MEASUREMENT:) O Flume 0 Weir HGauge 0
“BVERSION: / N{In-stream dam O Pipe/Culvert 0 Ditch O
MATERIAL:
O Wood 0 Metal yConcrete O Earth 0
~ 32 LF A Cem(eeTE WAV IN STREATS
CONDITION: o,
0 Not Used O Broken 0 Poor 1 ¢Good— O New
Diversion = Fair Condition Mo LSvES  Ganng wWrTee WLKS  sépm (HAUS
Flow Measurement = Poor Condition due to staff gauge locatéd in heavy sediment and vegetation
lM_l”AlRMENTS:
¢Erosion [} Sediment 0 Age/Wear 0 Vegetation 7 Debris
J Leaking O Structural O \?)mq i T

| Sves Wy Wal ivrer& BN G DESIMS D (LEGLN A CILEE le—

SAFETY CONCERNS:




SKETCH AND DIMENSIONS:

OBSERVATIONS:
SO, A
PRl 5 Pt NDUIW 8 i 5 | Sy bnrfp

SRV G\\zs;\.;\l\kv‘w AWE AW
=S Seg ¢ FETEYITS L]
G-l e | L 714 @)\\}\ \W’“T:
Wm(,\tb @510 56’*33(4
b oS (e

%' RO e b AT
Plen ) of i@

3
»ﬁp‘Q\(}\" QW B0aeT wdr -
5y %\‘ /SS’ N & NG TP RS

<,
&
3
3

U SIS\ UV o 5 N - Ll V> g
o5 W}\ LoSy~aiy  \poresye- No of Photos Taken:




BITTERROOT CONSERVATION DISTRICT

Date: _[1]10 ]2

Morrison BITTERROOT RIVER IRRIGATION MANAGEMENT STUDY A )
i Maierle TURNOUT SITE: WATER SOURCE: ssessor: T,
— ORT. poniease Wik Fore Iigator on Site? Moty
TYPE: S
 HEADGATE: Blide gate—'\) O Stop logs 0
FEOWMEASUREMENT: | O Flume 0 Weir 0 Gauge O
DIVERSION: 0 In-stream dam O Pipe/Culvert O Ditch
MATERIAL:
0 Wood Ndytetal XConcrete 0 Earth 0
Mvol Qakes W] tnedad /\*m%\m ColvecXion ¥k
Rectangle
CONDITION: ‘
[1 Not Used 0 Broken 1 Poor EE(Good 0 New

Concrete structure with two handwheels that lift two metal slide gates that open to two 35" x 24" corrugated pipe arches. The pipes
are old and showing evidence of rusting. The slide gates were completely shut and water was still passing into the ditch.

IMPAIRMENTS: ‘
O Erosion }LSediment 00 Age/Wear O Vegetation Debris
O Leaking OJ Structural O

SAFETY CONCERNS:

Locked Naa%c&c whea\s,




OBSERVATIONS:

SKETCH AND DIMENSIONS:

OUT\)»* B Cormexre M
T =
¥ g of Y ‘
1 \d « m
sameg il |/ N 7=
No of Photos Taken: &>
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BITTERROOT CONSERVATION DISTRICT Date: /
BITTERROOT RIVER IRRIGATION MANAGEMENT STUDY
Mornson - - Assessor: (“f(
Maferle TURNOUT SITE: j,\ | ) WATER SOURCE: <
- ® Q_Q___ A E»fﬁ/ Wegr,é\)a_&é— Irrigator on Site? NS
STRUCTURE TYPE
i C Sli
HESEER [: Slide gate 0 Stop logs O ‘
FLOW MEASUREMENT: | O Flume O Weir 0 Gauge \/Q/ N"b W
DIVERSION: yh-stream dam O Pipe/Culvert ﬁ;Ditch O
MATERIAL: _
O Wood O Metal N Concrete XEarth 0
4
~ LA (weere e b L fecT ol gleckes (@ derosy)
CONDITION:
U Not Used 0 Broken (1 Poor XGood O New
Flow Measurement = Fair Condition
*Orr staff gauge or flume - Check in Spring
IMPAIRMENTS: \
) Erosion 1 Sediment 0 Age/Wear O Vegetation y(Debris
[J Leaking O Structural O
(NS 5 AWl WM Do CESee s Colys 1 01t

SAFETY CONCERNS:




OBSERVATIONS:

SKETCH AND DIMENSIONS:

SOINVCE  (ppiTe LEADS 1o

BB s - DNACSR i

Vbt W endSer,  Geessstt
PRUe X ¢oEE Hapm
AR 2 1PS lesS
1
W s oA

GO Sifan> S,
e by Demin

NS W AvMe  Lird




BITTERROOT CONSERVATION DISTRICT

Date: \\ \\\O \ 2024

= Morrison BITTERROOT RIVER IRRIGATION MANAGEMENT STUDY A A
S Maierle TURNOUT SITE: WATER SOURCE: ssessor:
- 1 i ita? -
N oucé\ Mo Q\/\Odl\\\l,\ Irrigator on Site? ¥.onv XovYen
STRUCTURENYPE:
HEADGATE: [XSlide gate [ Stop logs 0
FLOW-MEASUREMENT: O Flume O Weir 0 Gauge O
-BAERSION: O In-stream dam O Pipe/Culvert 0 Ditch 0
MATERIAL:
1 Wood XMetal ™oncrete 0 Earth 0
Two weka\l Wead %06&5
New concrete, metal grate walkway with handrail
CONDITION: |
0 Not Used [1 Broken [ Poor 1 Good M New
Ward headgate was replaced in 2018 and is in excellent condition
IMPAIRMENTS:
0 Erosion O Sediment 0 Age/Wear 0 Vegetation [};(Debris
[l Leaking O Structural O

Debris building up at the headgate is a recurring issue

SAFETY CONCERNS:

Nine




OBSERVATIONS:

SKETCH AND DIMENSIONS:

Flome, \has booxd bovroon

Handrail

Handwheel
k Metal grated walkway

T % New conc
D ——— \/’ structure

-

Metal Slide gate

No of Photos Taken:

Fete




BITTERROOT CONSERVATION DISTRICT

M@

Date: [}

Morrison BITTERROOT RIVER IRRIGATION MANAGEMENT STUDY )
iE Maierle TURNOUT SITE: WATER SOURCE: ssessor: (A
. [Vigler %‘*\\\\J ?{\Q A, %'m‘/{’% T Irrigator on Site? M
STRUCTURE TYPE:
HEADGAIE! { Slide gate [0 Stop logs O
‘[ FLow MEASUREMfNﬂ X(Flume 7 Weir g&auge 0
L\EKERSION: // ‘F(ln-stream dam 0 Pipe/Culvert O Ditch %éﬁ'ﬁ:ﬂ"&
MATERIAL:
0 Wood 0 Metal O Concrete §(’Earth g
- A&
2 \ . n ks < 3 . .
edee et MOL Dpeeon o RER ; KRS, (g S, TEt Bewliees
CONDITION: -
0 Not Used [0 Broken . )Zq:’oor XGood 0 New

Diversion = Fair Condition

Flow Measurement = Fair Condition

PVariOpd o wWTEE

IMPAIRMENTS:
0 Erosion O Sediment 0 Age/Wear [ Vegetation “}&Debris
J Leaking 0 Structural O

A Qe ek \3&\3’@\3/ OSN3 ray

SAFETY CONCERNS:




OBSERVATIONS:

SKETCH AND DIMENSIONS:

GES Ot Wy

DA N

S0 N[ CRRVS T
LSy AN (AU BNO
Wy e L Gusooers

Theere is a flow measurement gauge ~100 ft
downstream of the headgate in a natural bottom,
|rreGU|ar crass-section of channel There-is-alse-an-otd—
wood flume in the ditch located downstream of the Lost

I—Inrc-a CSinha
R A | PIIUII

No of Photos Taken:
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| . BITTERROOT CONSERVATION DISTRICT Date: 1l[lo[2}
s BITTERROOT RIVER IRRIGATION MANAGEMENT STUDY
L MQT”SOH TURNOUT SITE: WATER SOURCE: Assessor:_TM
mmm Maierle | |
_ Ledt Nacholgon Bilkevreot Main C R, | Imigator on site?_and 4 Maxy
PE:
HEADGATE) XSlide gate 0 Stop logs [i
ELOW MEASUREMENT: O Flume 0O Weir ¥ Gauge
BNERSLON; O In-stream dam O Pipe/Culvert O Ditch
MATERIAL:
0 Wood X Metal | XConcrete (1 Earth
CoNche d Seans Yo \Oe_, \n %bod ccndL'}\D‘\
| Weheel ek Gop LA Loy hood %q\\-&. S ek bud SN wpvl <
CONDITION:
O Not Used (1 Broken 0 Poor XGood 0 New
L
IMPAIRMENTS: _
[0 Erosion [0 Sediment 0 Age/Wear 0 Vegetation KDebris
U Leaking O Structural N
J
!
'SAFETY CONCERNS:
Located in embankment so access is good




OBSERVATIONS:

L 0%XS QowNSRANN
"?\U\\ﬂ'\) N U\)O\\‘U\/

Colvedy ourkel (244 ¥ 20)

0
& sver ok 30 \-\/4»/\
0100\* U%(_’npe)n e wpnl

md Dudad).

aeis exess M0 from  bunlhouy

-

SKETCH AND DIMENSIONS:

o W
_
\ embankment

—1 >
e

A -

~A
X
e
Q
b)cv
s

No of Photos Taken:
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] BITTERROOT CONSERVATION DISTRICT Date: /{2
Morn Son BITTERROOT RIVER IRRIGATION MANAGEMENT STUDY A ] CJA
e Maierle TURNOUT SITE: WATER SOURCE: SSeSSor
. ’r N D'm' “\\ \C{Q\W E)W Irrigator on Site? WM
STRUCTURE TYPE:
; i Slide gate O Stop logs O

FLOW MEASUREMENT: | O Flume WWeir X Gauge 0

DIVERSION: \%n-stream dam 0 Pipe/Culvert O Ditch 0
MATERIAL.:

0 Wood 0 Metal 0 Concrete %arth O

S-4 B fpolpees Ge S ey DIVEES(Es
WAL~ WeL  Kobet ) S ! W 2P Baox

CONDITION:

[J Not Used O Broken O Poor ‘Q(Good O New

\ A \\ o . , . : - Flow Measurement = Fair
WS Qyiee SBME  THh— WAKE  Peevn ANNENT Condition
AODS Wl e Souesq WOL=Proe

IMPAIRMENTS: WY

O Erosion X Sediment @Age/Wear [1 Vegetation O Debris

U Leaking O Structural O

Soe  SEOTWMERT i BT OF DEESIesD
Ao Waie

SAFETY CONCERNS:




4 o sees

OBSERVATIONS:
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b
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SKETCH AND DIMENSIONS:

~ A

/
¥
No of Photos Taken:
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BITTERROOT CONSERVATION DISTRICT

Date: \1 |10

2071

Morrison BITTERROOT RIVER IRRIGATION MANAGEMENT STUDY R .
28 . TURNOUT SITE: WATER SOURCE: ssessor:
mmm Maierle ..
m\/Q)/‘b\ N (; Irrigator on Site? )
s & ‘?\amdb%)
STRUCTUREJYPE:
HEADG : H.Slide gate - O Stop logs O
XSlide g oo p log
ELOW-MEASUREMENT: 0 Flume O Weir 0 Gauge 0
DERSION— O In-stream dam 0 Pipe/Culvert 0 Ditch 0
MATERIAL.: .
0 Wood ﬁf\Metal X(Concrete 0 Earth 0
Concrete structure in good condition with metal slide gate inletting to a corrugated
steel 58" x 36" pipe.
CONDITION: .
[0 Not Used (1 Broken 0 Poor /X\Good [0 New
Headgate = good condition
IMPAIRMENTS:
() Erosion MXSediment 0 Age/Wear [ Vegetation W Debris
%\Leaking [0 Structural 0
OSML C)\O'Sté‘ There is evidence of sediment buildup at the outlet of the culvert and water leaks under the
gate when in closed position.
SAFETY CONCERNS:

None - located in embankment so access is good




OBSERVATIONS:

Contredt Steced ke W 00dd
condihon w! Mg T
M&o\%m W lena,
o Cudvorys (57% 2 B?
gtc)\W\LA/\\-ﬁ‘\‘\O\_r\ \nm\o\c;u? ot
OV Y.

lnlo ‘q\«,\na)

- Lo Povdes  a\eng vukarbenle
Cov SugPDYY /} PN - ex-as\on

~ 27 Ve (less prpole
{

O OM - pse' Vorrau e

EPA C/bunm)\) ele. mve CONSiAd

SKETCH AND DIMENSIONS:

No handwheel
present

N

| - Concrete wall

Metal Slide gate

e

V23S Lot Vot Usmf)

\
3

1\ A\
S > % down b Measuvin

SeoF - & o YS elevahoy
Lasy Wedan~ vSev- vdajvu,
doesni CXJ:’ wedeV

/

No of Photos Taken:

uges ~ 40 Sovwmidor
heads



BITTERROOT CONSERVATION DISTRICT Date: [
BITTERROOT RIVER IRRIGATION MANAGEMENT STUDY
Morrlson u Assessor: O}AY'
Malerle TURNOUT SITE: WATER SOURCE;
s e WE R meeeesT
STRUCTURE TYPE:
= : [ Slide gate 0 Stop logs O
FLOW MEASUREMENT: | O Flume 0 Weir XGauge
DIVERSION: n-stream dam O Pipe/Culvert O Ditch
b
MATERIAL:
0 Wood O Metal 0 Concrete  XEarth 0
MERSWEWMEWT — (a6 (N (SOS® B Cossinig, SETTd wiDEL  UmL oo
CONDITION:
0 Not Used O Broken SPoor “¢Good ] New
Flow Measurement = Fair condition Dikeei i ~ PO Canleee Spepn 6t
Diversion = Fair condition -
RS — P oS \ N 3‘“’3\ (§eoes)
X wr e W
IMPAIRMENTS:
0 Erosion [0 Sediment 00 Age/Wear 0 Vegetation [1Debris
O Leaking [0 Structural 0
N Seo v g

AW oy WY (NLvent

SAFETY CONCERNS:




OBSERVATIONS: g SKETCH AND DIMENSIONS:

Ditbims A Ry Upnpees
b o™ SDees  (4)

—>

T Swesth of
Sopd_ WeNain Bkl okt
&Y |

No of Photos ¥aken:




. BITTERROOT CONSERVATION DISTRICT Date: 1\\\019207\
<‘ BITTERROOT RIVER IRRIGATION MANAGEMENT STUDY
EE MornSOn - - Assessor: 'TN\
Maierle TURNOUT SITE: WATER SOURCE:
— Doion Mirchell Slegoaln |Irisatoron site? Moo

STRUGTYRE-TYPE: :

HEABE,A:IE_J {7 Slide gate 0 Stop logs O

=N O Flume 0 Weir Gauge

DNERSION:. — 0 In-stream dam 0 Pipe/Culvert 0 Ditch
MATERIAL: i

XWood 0 Metal % Concrete O Earth 0 .

Twe weod Shed %pdcs
nexe e NS

ceoces & poe od'\r\e)vmﬁ - Coolexr \S @30 Yrolken

CONDITION:
O Not Used O Broken W.Poor 0 Good 0 New
Concrete aging and undermining
IMPAIRMENTS:
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Appendix C: Photo Log
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BILL STRANGE

Figure 2: /II Strange Diversion
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Figure 4: C&C Diversion
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CORVALLIS

Figure 6: Corvallis Diversion
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EAST CHANNEL

Figure : East Channel Divsio
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ETN

Figure 9: Etna Diversion
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GERLINGER

igure 11: Gerlinger Diversion
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Figure 12: Hoyt Headgate

Figure 13: Hoyt Diversion
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"Fi;qure 15: Orr Diversion
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Figure 16: Orr Wooden Flume
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OVERTURF
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RIVER DITCH
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SPOONER

o A

Figure 2.' pooner Diversion
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TIEDT NICHOLSON
i
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TUCKER

Figure 27: Tucker Diversion Location
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UNION
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Figure 30: Ward Wooden Flume
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Figufe 32: Ward Diversion
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WEBFOOT
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Figure 34: Webfoot Diversion
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Figure 36: Woodside Headgate
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Bitterroot River Irrigation Management Study
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Culvert Calculator Report
Union_HG

Comments: Current opening size is 5' wide X 5' tall.
Maximum allowable headwater/tailwater is minimum bank elevation minus 1 foot.
For invert values, used average of centerline and toe values.

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 3,385.80 ft Headwater Depth/Height 0.79
Computed Headwater Eleve  3,385.69 ft Discharge 71.00 cfs
Inlet Control HW Elev. 3,385.49 ft Tailwater Elevation 3,385.49 ft
Outlet Control HW Elev. 3,385.69 ft Control Type Outlet Control
Grades

Upstream Invert 3,383.32 ft Downstream Invert 3,382.74 ft
Length 13.12 ft Constructed Slope 0.044055 ft/ft

Hydraulic Profile

Profile S1 Depth, Downstream 2.75 ft
Slope Type Steep Normal Depth 0.52 ft
Flow Regime Subcritical Critical Depth 1.16 ft
Velocity Downstream 2.58 ft/s Critical Slope 0.003897 ft/ft
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 5.00 ft
Section Size 5x3ft Rise 3.00 ft
Number Sections 2

Outlet Control Properties

Outlet Control HW Elev. 3,385.69 ft Upstream Velocity Head 0.18 ft
Ke 0.50 Entrance Loss 0.09 ft

Inlet Control Properties

Inlet Control HW Elev. 3,385.49 ft Flow Control Unsubmerged

Inlet Type 90 and 15° wingwall flares Area Full 30.0 ft2

K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 2

C 0.04000 Equation Form 1

Y 0.80000
Title: Overturf Headgate Project Engineer: aprice@m-m.net
c:\...\headgates\culvert master\bcd.cvm Morrison Maierle Inc CulvertMaster v3.3 [03.03.00.04]

11/03/22 01:11:49 PM © Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Culvert Calculator Report

Etna_HG
Comments: Size is actually 4' wide X 5' tall
Maximum allowable headwater is bank elevation
For invert values, used centerline points near headgate
Tailwater elevation??
Solve For: Headwater Elevation
Culvert Summary
Allowable HW Elevation 3,385.30 ft Headwater Depth/Height 1.31
Computed Headwater Eleve  3,384.14 ft Discharge 39.00 cfs
Inlet Control HW Elev. 3,384.11 ft Tailwater Elevation 3,384.11 ft
Outlet Control HW Elev. 3,384.14 ft Control Type Outlet Control
Grades
Upstream Invert 3,380.20 ft Downstream Invert 3,380.26 ft
Length 16.16 ft Constructed Slope -0.003714 ft/ft
Hydraulic Profile
Profile PressureProfile Depth, Downstream 3.85 ft
Slope Type N/A Normal Depth 0.00 ft
Flow Regime N/A Critical Depth 0.69 ft
Velocity Downstream 1.08 ft/s Critical Slope 0.005509 ft/ft
Section
Section Shape Box Mannings Coefficient 0.015
Section Material Concrete Span 4.00 ft
Section Size 4 x 3ft Rise 3.00 ft
Number Sections 3
Outlet Control Properties
Outlet Control HW Elev. 3,384.14 ft Upstream Velocity Head 0.02 ft
Ke 0.50 Entrance Loss 0.01 ft
Inlet Control Properties
Inlet Control HW Elev. 3,384.11 ft Flow Control Unsubmerged
Inlet Type 90 and 15° wingwall flares Area Full 36.0 ft2
K 0.06100 HDS 5 Chart 8
M 0.75000 HDS 5 Scale 2
C 0.04000 Equation Form 1
Y 0.80000
Title: Overturf Headgate Project Engineer: aprice@m-m.net
c:\...\headgates\culvert master\bcd.cvm Morrison Maierle Inc CulvertMaster v3.3 [03.03.00.04]

11/03/22 05:39:09 PM © Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Culvert Calculator Report

Hoyt_HG
Comments: Maximum allowable headwater is bank elevation
For invert values, used centerline points near headgate
Tailwater elevation??
Solve For: Headwater Elevation
Culvert Summary
Allowable HW Elevation 4,092.10 ft Headwater Depth/Height 0.33
Computed Headwater Eleve  4,091.59 ft Discharge 3.00 cfs
Inlet Control HW Elev. 4,091.59 ft Tailwater Elevation 4,091.59 ft
Outlet Control HW Elev. 4,091.59 ft Control Type Inlet Control
Grades
Upstream Invert 4,090.93 ft Downstream Invert 4,090.87 ft
Length 14.09 ft Constructed Slope 0.056000 ft/ft
Hydraulic Profile
Profile CompositeS1S2 Depth, Downstream 0.22 ft
Slope Type Steep Normal Depth 0.21 ft
Flow Regime N/A Critical Depth 0.41 ft
Velocity Downstream 6.86 ft/s Critical Slope 0.006980 ft/ft
Section
Section Shape Box Mannings Coefficient 0.015
Section Material Concrete Span 2.00 ft
Section Size 2x2ft Rise 2.00 ft
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 4,091.59 ft Upstream Velocity Head 0.21 ft
Ke 0.20 Entrance Loss 0.04 ft
Inlet Control Properties
Inlet Control HW Elev. 4,091.59 ft Flow Control Unsubmerged
Inlet Type  90° headwall w 45° bevels Area Full 4.0 ft?
K 0.49500 HDS 5 Chart 10
M 0.66700 HDS 5 Scale 2
C 0.03140 Equation Form 2
Y 0.82000
Title: Overturf Headgate Project Engineer: aprice@m-m.net
c:\...\headgates\culvert master\bcd.cvm Morrison Maierle Inc CulvertMaster v3.3 [03.03.00.04]

11/03/22 05:38:50 PM © Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Culvert Calculator Report

Webfoot_ HG

Comments: Size is actually 8' wide X 3' tall

Maximum allowable headwater is bank elevation

For invert values, used centerline points near headgate

Tailwater elevation??

Test 2 vs 3 openings

Solve For: Headwater Elevation
Culvert Summary
Allowable HW Elevation 3,361.16 ft Headwater Depth/Height 1.81
Computed Headwater Elev:  3,360.80 ft Discharge 40.00 cfs
Inlet Control HW Elev. 3,360.73 ft Tailwater Elevation 3,360.73 ft
Outlet Control HW Elev. 3,360.80 ft Control Type Outlet Control
Grades
Upstream Invert 3,357.18 ft Downstream Invert 3,357.51 ft
Length 7.83 ft Constructed Slope -0.042545 ft/ft
Hydraulic Profile
Profile PressureProfile Depth, Downstream 3.22 ft
Slope Type N/A Normal Depth 0.00 ft
Flow Regime N/A Critical Depth 0.70 ft
Velocity Downstream 1.67 ft/s Critical Slope 0.005510 ft/ft
Section
Section Shape Box Mannings Coefficient 0.015
Section Material Concrete Span 4.00 ft
Section Size 4 x2ft Rise 2.00 ft
Number Sections 3
Outlet Control Properties
Outlet Control HW Elev. 3,360.80 ft Upstream Velocity Head 0.04 ft
Ke 0.50 Entrance Loss 0.02 ft
Inlet Control Properties
Inlet Control HW Elev. 3,360.73 ft Flow Control Unsubmerged
Inlet Type 90 and 15° wingwall flares Area Full 24.0 ft?
K 0.06100 HDS 5 Chart 8
M 0.75000 HDS 5 Scale 2
C 0.04000 Equation Form 1
Y 0.80000

Title: Overturf Headgate Project Engineer: aprice@m-m.net

c:\...\headgates\culvert master\bcd.cvm Morrison Maierle Inc CulvertMaster v3.3 [03.03.00.04]

11/03/22 05:39:47 PM © Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Culvert Calculator Report
Overturf - Exist

Comments: Pipe is actually 58 X 36"

actual invert downstream = 3875.05

allowable headwater is top of bank from survey minus 1 foot.
Upstream: 3874.929

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 3,883.93 ft Headwater Depth/Height 1.97
Computed Headwater Elev:  3,880.84 ft Discharge 10.40 cfs
Inlet Control HW Elev. 3,880.81 ft Tailwater Elevation 3,880.81 ft
Outlet Control HW Elev. 3,880.84 ft Control Type Outlet Control
Grades

Upstream Invert 3,874.93 ft Downstream Invert 3,875.05 ft
Length 20.00 ft Constructed Slope -0.006000 ft/ft

Hydraulic Profile

Profile PressureProfile Depth, Downstream 5.76 ft
Slope Type N/A Normal Depth 0.00 ft
Flow Regime N/A Critical Depth 0.69 ft
Velocity Downstream 0.92 ft/s Critical Slope 0.015886 ft/ft
Section
Section Shape Arch Mannings Coefficient 0.028
luminum 183eciidedd@&iak1 Corrugations Historic Span 4.83 ft
Section Size 58 x 36 inch Rise 3.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 3,880.84 ft Upstream Velocity Head 0.01 ft
Ke 0.50 Entrance Loss 0.01 ft

Inlet Control Properties

Inlet Control HW Elev. 3,880.81 ft Flow Control Unsubmerged

Infied ifgbeCR structural plate, No bevels Area Full 11.4 ft2

K 0.00880 HDS 5 Chart 35

M 2.00000 HDS 5 Scale 2

C 0.03680 Equation Form 1

Y 0.68000
Title: Overturf Headgate Project Engineer: aprice@m-m.net
c:\...\headgates\culvert master\bcd.cvm Morrison Maierle Inc CulvertMaster v3.3 [03.03.00.04]

11/04/22 04:29:05 PM © Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Culvert Calculator Report
Overturf - New

Comments: Pipe is actually 58 X 36"

actual invert downstream = 3875.05

allowable headwater is top of bank from survey

Changing slope has no impact on discharge???

Q when both ends = current upstream elevation: 193.32

Q when both ends = current downstream elevation: 193.32
Q at current configuration: 193.32

Downstream: 3875.052

Upstream: 3874.929

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 3,883.93 ft Headwater Depth/Height 1.94
Computed Headwater Eleve  3,880.84 ft Discharge 10.40 cfs
Inlet Control HW Elev. 3,880.81 ft Tailwater Elevation 3,880.81 ft
Outlet Control HW Elev. 3,880.84 ft Control Type Outlet Control
Grades

Upstream Invert 3,875.03 ft Downstream Invert 3,874.93 ft
Length 20.00 ft Constructed Slope 0.005000 ft/ft

Hydraulic Profile

Profile PressureProfile Depth, Downstream 5.88 ft
Slope Type N/A Normal Depth 0.94 ft
Flow Regime N/A Critical Depth 0.69 ft
Velocity Downstream 0.92 ft/s Critical Slope 0.015886 ft/ft
Section
Section Shape Arch Mannings Coefficient 0.028
luminum 183eciidede@&iak1 Corrugations Historic Span 4.83 ft
Section Size 58 x 36 inch Rise 3.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 3,880.84 ft Upstream Velocity Head 0.01 ft
Ke 0.50 Entrance Loss 0.01 ft

Inlet Control Properties

Inlet Control HW Elev. 3,880.81 ft Flow Control Unsubmerged

Infied ifgheCR structural plate, No bevels Area Full 11.4 ft2

K 0.00880 HDS 5 Chart 35

M 2.00000 HDS 5 Scale 2

C 0.03680 Equation Form 1

Y 0.68000
Title: Overturf Headgate Project Engineer: aprice@m-m.net
c:\...\headgates\culvert master\bcd.cvm Morrison Maierle Inc CulvertMaster v3.3 [03.03.00.04]

11/04/22 04:28:43 PM © Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Bitterroot River Irrigation Management Study
Appendix E: Full CIP Rankings



Morrison Priority project Rankings Bitterroot Conservation District
. Bitterroot Irrigation Management Study
mmm Maierle

engineers - surveyors - planners - scientists

RENEWABLE RESOURCE RENEWABLE RESOURCE
CONSERVATION RENEWABLE RESOURCE MANAGEMENT PRESERVATION COMPLIANCE ENGAGEMENT INFLUENCE FUNDING POTENTIAL SAFETY
WEIGHT = 0-4 WEIGHT = 4 WEIGHT = 4 WEIGHT =3 WEIGHT =2 WEIGHT =3 WEIGHT =2 WEIGHT =2
'WATER RIGHT
(CFS / MINERS
Rank | Ditch Name Structure Overall Score [ SCORE JUSTIFICATION SCORE JUSTIFICATION SCORE JUSTIFICATION SCORE | JUSTIFICATION SCORE SCORE INCHES) SCORE JUSTIFICATION SCORE JUSTIFICATION
1 |Union Headgate 971 5 Poor - significant 3 Wood ?Iide gates must be 5 Poor 3 ) Needs 5 17 71/ 2840 3 25K.125K 5 Not structurally sound - must be adjusted
leakage adjusted by hand improvement by hand
Poor - significant Leaking, Requires routine Needs
= signiti
2 |Etna Headgate 92.8 5 g 4 maintenance to prevent 5 Poor 3 . B] 0.9 39/1560 B] 25K-125K 5 Not structurally sound, no handrail
leakage h improvement
blockage at inlet
3 |Hoyt Headgate 88.2 5 Poor - not functional 5 Inoperable Headgate 5 Poor 5 Inoperable 1 0.1 3/120 3 25K-125K 2 Not structurally sound
Noi t Deterioratil 't I d
4 |union Diversion 85.1 5 High risk of failure 3 | stop logs placed in steel guides 5 Poor 1 © Impact on 3 17 71/ 2840 3 25K-125K 5 eteriorating concrete wall, unsecure
compliance boards as walkway, no handrail
SI:::JZTC:‘Z:H;?]rr;:;:':::jy No impact on Structure is unstable. Requires manually
- anrficu l
5 |Etna Diversion 82.8 5 High risk of failure 4 5 Poor 1 p. 3 0.9 39/1560 1 <125K 5 placing/removing stop logs which proves
remove due to pressure of compliance . . .
N difficult due to high flows. No handrail.
flowing water
6 |Webfoot Measurement 82.7 5 No measurement 5 No measurement 5 Poor 5 No measurement 3 1.0 40/ 1600 5 <25K 1 No safety impacts
All diversions given a 3, No impact on High upfront cost or
7 |East Channel Diversion 79.0 3 unless special 4 River migration occurring 5 Poor 1 p. 3 5.0 208.9 /8356 1 gh up ) 1 Permanant structure
. . compliance recurring cost
conditions exist
8 |Spooner Measurement 783 5 No measurement 5 No measurement 5 Poor 5 No measurement 3 03 14 /560 5 <25K 1 No Safety Impacts
9 |Gerlinger Measurement 781 5 No measurement 5 No measurement 5 Poor 5 No measurement 3 03 12.5 /500 5 <25K 1 No safety impacts
Eco-blocks installed and gravel is
placed to fill gaps - limited in
All diversions given a 3, effectiveness depending on . . .
N t C t -blocks installed, d
10 [Tucker Diversion 76.6 3 unless special 4 water level of east channel. 3 Fair 1 ° |mp.ac on 3 4.2 176 /7040 1 >125K 5 oncrete eco-blocks installed/removed in
" 3 . compliance East Channel each year.
conditions exist Sediment has to be dredged
with heavy equipment to keep
water flowing through the ditch
Isolated source water
with least accurate Measurement on headgate . :
11 |Tucker Measurement 74.7 3 4 3 Fair 1 Inaccurate 3 4.2 176 / 7040 5 <25K 1 No safety impacts
measurement structure
equipment
Fair - Water is known Concrete check with three
I i I ith Stop logs - difficult A dedicated walki ith handrail Id
12 |webfoot Headgate 720 3 to flow around 4 openings regu ated with stop 3 Fair 3 op logs - difficu 3 10 40/ 1600 3 25K.125K 3 edicated walkway with handrail woul
headgate, stop logs do logs. Water is known to flow to control improve safety at this site
not further regulate around headgate
— . Rock bar annually rebuilt with
All diversions given a 3, h N tin th N Noi t Rock b lly rebuilt i in ch: | of
ipment in main m n rannt I It in main nn
13 |ward Diversion 72.2 3 unless special 4 cavy equipme N € ma 3 Fair 1 ° p?c © 5 0.7 30/1200 1 >125K 5 oC ? annua V, €ou a‘ channet o
. . channel of the Bitterroot - compliance Bitterroot with heavy equipment
conditions exist . L
Concerns of river migration
N Measurement on headgate . .
14 |Corvallis Canal |Measurement 71.8 2 Not accurate 4 structure 3 Fair 3 Inaccurate 3 3.0 125 /5000 5 <25K 1 No safety impacts
All diversions given a 3, Managers report having trouble No impact on Concrete dividers placed in the main
15 |Overturf Diversion 70.7 3 unless special 4 getting water to irrigators at the 3 Fair 1 p. 5 0.2 10.4 /416 1 >125K 5 Bitterroot Channel and reinforced with
A q N compliance
conditions exist end of the ditch each year large boulders.
Non-priority
16 [Hoyt Measurement 70.5 5 No measurement 5 No measurement 5 Poor 5 No Measurement 1 0.1 3/120 5 measurements given a 1 No safety impacts
default score of 5




Bitterroot Conservation District
Bitterroot Irrigation Management Study

Mo‘rrison
mmm Maierle

Priority Project Rankings

engineers - surveyors - planners - scientists
RENEWABLE RESOURCE RENEWABLE RESOURCE
CONSERVATION RENEWABLE RESOURCE MANAGEMENT PRESERVATION COMPLIANCE ENGAGEMENT INFLUENCE FUNDING POTENTIAL SAFETY
WEIGHT = 0-4 WEIGHT = 4 WEIGHT = 4 WEIGHT =3 WEIGHT =2 WEIGHT =3 WEIGHT =2 WEIGHT =2
WATER RIGHT
(CFS / MINERS
Rank | Ditch Name Structure Overall Score [ SCORE JUSTIFICATION SCORE JUSTIFICATION SCORE JUSTIFICATION SCORE | JUSTIFICATION SCORE SCORE INCHES) SCORE JUSTIFICATION SCORE JUSTIFICATION
Isolated source water -
with least accurate Measurement on headgate BT Y
17 |Bill Strange Measurement 70.5 3 4 3 Fair 3 Inaccurate 3 0.2 6.4 /256 5 measurements given a 1 No safety impacts
measurement structure
N default score of 5
equipment
R . . Measurement on headgate N . NOn-pI’IOI’ItY .
18 [Woodside Measurement 70.4 4 Highly inaccurate 4 structure 5 Poor 4 Highly inaccurate 1 1.2 50 /2000 5 measurements given a 1 No safety impacts
default score of 5
Supply/ Woods Less accurate Fair condition - Measurement Less accurate
19 7 Measurement 69.2 2 2 Gauge in channel downstream B] Fair 2 B 4.8 202 / 8080 5 <25K 1 No Safety Impacts
Parkhurst measurement measurement
of headgate
. . Wood planks - Non-priority headgates
20 [Spooner Headgate 67.0 3 el =V Gl S 3 Wood planks installed by hand 3 Fair 3 needs 3 0.3 14 /560 3 given a default score of 3 Wood boards m.eed to b? replaced for
manage flow each year to manage flow . walkway, handrail would improve safety
improvement 3
Isolated source water S
with least accurate Measurement on headgate B
21 |Overturf Measurement 65.3 3 4 3 Fair 3 Inaccurate 5 0.2 10.4 /416 5 measurements given a 1 No safety impacts
measurement structure
N default score of 5
equipment
All diversions given a 3, River migration occurring - has . Non-priority diversions . .
22 [River Ditch Diversion 65.3 3 unless special 4 to rebuild river rock bar in main 3 Fair 1 No Imp.act on 3 0.4 18 /720 1 given a default score of 5 R\v?r r?Ck bar anr.\ually .reconstructet‘ji in the
. . ) compliance main Bitterroot River with heavy equipment
conditions exist Bitterroot each year 1
Metal stands placed across East Metal stands placed/removed across East
All diversions given a 3, Channel with tractor and Noi " Non-priority diversions Channel annually with tractor, then stop
0 Impact on
23 |Spooner Diversion 65.0 3 unless special 4 stabilized by burying with gravel 3 Fair 1 com F:iance 3 0.3 14 /560 1 given a default score of 5 logs are placed in the metal stands to
conditions exist then stop logs are placed as P 1 increase water levels throughout irrigation
needed throughout the season season
Isolated source water ot
with least accurate Gauge in non-uniform channel BTG
24 |Cand C Ditch Measurement 63.0 3 3 . N ' 5 Poor 3 Inaccurate B] 0.2 8/320 5 measurements given a 1 No safety impacts
measurement excessive vegetation
A default score of 5
equipment
Non-priority
25 |[Tiedt Nicholson [Measurement 62.6 3 Not accurate 2 Flume downstream of headgate 3 Fair 3 Inaccurate 3 0.2 7.8/312 5 measurements given a 1 No safety impacts
default score of 5
Isolated source water ot
with least accurate Measurement on headgate BTG
26 |River Ditch Measurement 60.3 3 4 3 Fair 3 Inaccurate 3 0.4 18/720 5 measurements given a 1 No safety impacts
measurement structure
A default score of 5
equipment
Isolated source water
- Measurement Gauge and flume Less accurate Non-priority
27 |ward Measurement 60.3 2 v 3 in non-uniform section of 3 Fair 2 5 0.7 30/1200 5 measurements given a 1 No safety impacts
measurement measurement
. channel default score of 5
equipment
Ielkia e el Fair condition - Measurement Non-priority
moderately accurate . . 5 .
28 |(Orr Measurement 589 2 2 Gauge in channel downstream 3 Fair 3 Inaccurate 3 0.3 12.6 /504 5 measurements given a 1 No safety impacts
measurement
N of headgate default score of 5
equipment
All diversions given a 3, Stop logs held into place by the No impact on Non-priority diversions
29 |Webfoot Diversion 58.9 3 unless special 3 pressure of flowing water. 3 Fair 1 com pliance 3 1.0 40/ 1600 1 given a default score of 3 Stop logs placed/removed seasonally
conditions exist Overtopping during high flows P 1
Good - Functionin Non-priority headgates Handrail would improve safety,
30 |[Tucker Headgate 58.6 1 slide gates G 2 Functioning Headgate 1 Good 1 Functional 5 4.2 176 / 7040 3 given a default score of 3 implementing a wheel instead of having to
E 3 hook and manually lift slide gates




Bitterroot Conservation District
Bitterroot Irrigation Management Study

Mo‘rrison
mmm Maierle

Priority Project Rankings

engineers - surveyors - planners - scientists
RENEWABLE RESOURCE RENEWABLE RESOURCE
CONSERVATION RENEWABLE RESOURCE MANAGEMENT PRESERVATION COMPLIANCE ENGAGEMENT INFLUENCE FUNDING POTENTIAL SAFETY
WEIGHT = 0-4 WEIGHT = 4 WEIGHT = 4 WEIGHT =3 WEIGHT =2 WEIGHT =3 WEIGHT =2 WEIGHT =2
WATER RIGHT
(CFS / MINERS
Rank | Ditch Name Structure Overall Score [ SCORE JUSTIFICATION SCORE JUSTIFICATION SCORE JUSTIFICATION SCORE | JUSTIFICATION SCORE SCORE INCHES) SCORE JUSTIFICATION SCORE JUSTIFICATION
Isolated source water -
with most accurate 1/4 mile downstream in non- Less accurate o
31 |Etna Measurement 57.8 1 3 N . B] Fair 2 B] 0.9 39/1560 5 measurements given a 1 No safety impacts
measurement uniform channel section measurement
N default score of 5
equipment
Isolated source water -
with most accurate 100 feet downstream in non- Less accurate Non-priority
32 |Union Measurement 57.5 1 3 . N B] Fair 2 B] 17 71/ 2840 5 measurements given a 1 No safety impacts
measurement uniform channel section measurement
N default score of 5
equipment
All diversions given a 3, No impact on Non-priority diversions Operators required to work within the main
33 |Corvallis Canal |Diversion 57.0 3 unless special 2 Minimal maintenance required 1 Good 1 com pl‘ance 8 3.0 125 /5000 1 given a default score of 5 Bitterroot Channel to place the diversion
I
conditions exist P 1 throughout the season
All diversions given a 3, Permanent structure - issues . Non-priority diversions .
B B . R . N N ) No impact on ) Permanent concrete wall - debris must be
34 [Cand C Ditch Diversion 52.6 3 unless special 2 with high water transporting 3 Fair 1 . 8 0.2 8/320 1 given a default score of 3 .
o . . . . . compliance routinely cleaned out
conditions exist debris and blocking diversion 1
. N Non-priority headgates .
Functi | Slid. t No additi | safety feat
35 |Overturf Headgate 50.7 B] ur.1c TN EIEEEEL 2 Functional Headgate 1 Good 1 New 5 0.2 10.4 /416 3 given a default score of 1 0 additional satety features
with some leakage 3 recommended
Diversions that are . Non-priority diversions
36 SUeet Diversion 50.5 1 new or remain 2 Functional Diversion 1 Good 1 No |mp.act on 3 4.8 202 /8080 1 given a default score of 3
Parkhurst ) N compliance
effective are given a 1
Good - Functioning . . Non-priority headgates .
Supply/Woods - Functional headgate; minimal 3 Permanent concrete wall - debris must be
37 pely/ Headgate 50.5 1 metal slide gates with 1 . 8 1 Good 1 New 3 4.8 202 / 8080 3 given a default score of 3 .
Parkhurst h improvements recommended routinely cleaned out
hydraulic actuators 3
All diversions given a 3, . . Non-priority diversions
38 |Gerlinger Diversion 48.9 3 unless special 2 ECO-bIOCk_S extend off rock point 1 Good 1 No Imp.act on 3 0.3 12.5/500 1 given a default score of 5 Requires annual in-river construction
L. . bar into East Channel compliance
conditions exist 1
Fair - Wood planks Wood planks manually installed STy IEEELIS No additional safety features
39 |Gerlinger Headgate 46.9 1 P 3 P v 1 Good 3 Stop logs 3 0.3 12.5/500 3 given a default score of 1 Y
manage flow reported to work well 3 recommended
Good - Functioning . - Non-priority headgates .
Functional headgate; minimal R No additional safety features
40 |Corvallis Canal |Headgate 45.0 1 metal slide gates with 2 . g 1 Good 1 New 3 3.0 125 /5000 3 given a default score of 1 Y
. improvements recommended recommended
hydraulic actuators 3
. N Non-priority headgates "
F I Sl N; | safety fe
41 |Orr Headgate 449 B] ur}ctluna SIaeEES 2 Functional Headgate 1 Good 1 New B] 0.3 12.6/504 3 given a default score of 1 o additional safety features
with some leakage 3 recommended
Good - Functioning Non-priority headgates N N "
Wider walkway with handrail would
42 |Woodside Headgate 43.6 1 metal pipes with metal 2 Functioning Headgate 1 Good 1 Functional 3 1.2 50 /2000 3 given a default score of 3 . v o
improve safety at this site
plate to regulate flow 3
- Non-priority headgates . . .
Good - Functionin Handrail could be installed to improve
43 |River Ditch Headgate 433 1 N e 1 Functional Headgate 1 Good 3 wood gates 3 0.4 18/720 3 given a default score of 3 P
slide gates 3 safety
All diversions given a 3, No impact on Non-priority diversions
44 |Orr Diversion 40.9 3 unless special 2 Functional Diversion 1 Good 1 com pliance 8 0.3 12.6 /504 1 given a default score of 1 Minimal maintenance required
conditions exist P 1
Good - Functional Functional headgate minimal Non-priority headgates Handrail could be installed to improve
45 |Bill Strange Headgate 40.5 1 N 2 . 8 1 Good 1 New 3 0.2 6.4 /256 3 given a default score of 3 P
wood panel slide gates improvements recommended 3 safety
All diversions given a 3, No impact on Non-priority diversions
46 |Hoyt Diversion 40.2 3 unless special 2 Functional Diversion 1 Good 1 com ﬁiance 3 0.1 3/120 1 given a default score of 1 Minimal maintenance required
conditions exist P 1
N B . Non-priority headgates -
- fi Il 2018 - N N
47 |Ward Headgate 40.2 1 Gocd \‘mctlonal =t 1 Headgate installed in 2018 - No 1 Good 1 New 5 0.7 30/1200 3 given a default score of 1 o additional safety features
slide gates improvements recommended 3 recommended
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— . No dedicated diversion - located Yo <oy
AlehEsEBganag), in relatively stable reach of main No impact on BoRbicpdiericn: No dedicated diversion - minimal
48 |Woodside Diversion 39.6 3 unless special 1 3 v . 1 Good 1 p_ 3 1.2 50 /2000 1 given a default score of 1 . .
L . Bitterroot river and has no compliance maintenance required
conditions exist . . . 1
issues of getting sufficient flows
. Non-priority headgates .
Good - Functional No additional safety features
49 [Cand C Ditch Headgate 36.6 N Minimal maintenance required 1 Good Functional 0.2 8/320 given a default score of Y
metal slide gate 3 recommended
All diversions given a 3, No maintenance required No impact on Non-priority diversions
50 [Tiedt Nicholson [Diversion 36.6 unless special a 1 Good p, 0.2 7.8/312 given a default score of Minimal maintenance required
- X Permanent Structure compliance
conditions exist 1
- Non-priority headgates .
Good - Functionin, No additional safety features
51 |[Tiedt Nicholson [Headgate 36.6 5 £ Functioning Headgate 1 Good Functional 0.2 7.8/312 given a default score of v
slide gate 3 recommended
Diversions that are o R
new or remain W-weir in place no annual No impact on Non-priority diversions
52 |Bill Strange Diversion 285 N N .p 1 Good p. 0.2 6.4 /256 given a default score of Permanent, little maintenance needed
effective are given a maintenance compliance 1
score of 1
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