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Multi-benefit projects that provide benefits for water management, river health (river is

used as encompassing term to include streams and/or creeks throughout document),

and aquatic life which requires partnerships with owners (see below) to execute the

implementation of the project. Examples of these projects include fish passage,

diversion reconstruction, floodplain connectivity, sediment transport, water quality,

riparian habitat, and instream flows.

P A S S A G E  P R O J E C T

TERMS AND DEFINITIONS

The following selected terms and definitions incorporate complexities and nuances that

may be generalized for the purpose of this Passage Playbook (Playbook) but must be

considered critically for each project. The inclusion of terms is because, in most cases,

Playbook guidance is applicable broadly to many situations and will need to be tailored

to the unique needs and circumstances of each project. 

Includes ditch companies and owners of private water diversion structures within a river.

O W N E R

Natural resources and/or water management professionals (from government, non-profit,

interest groups, and others) that seek to work on passage projects. While individual

proponents will have unique knowledge, these professionals will generally have a vested

interest in the success of a passage project, knowledge about or access to funding

sources to support a passage project, as well as time and/or resources to dedicate to a

passage project. Though not always the case, proponents may not have an existing

relationship with the owners. Historically, this lack of existing relationships is one of the

reasons for challenges that get in the way of project success. Therefore, much of the

guidance provided is meant to help future projects address these challenges.

P R O P O N E N T
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Projects that improve floodplain connectivity, sediment transport, water quality, aquatic

habitat, and/or riparian habitat independent of critical infrastructure, including irrigation

ditches and diversion structures.

R I V E R  H E A L T H  P R O J E C T

Projects that improve diversion structures or their maintainability independent of river

health or fish passage.

I N F R A S T R U C T U R E  P R O J E C T

Changes in water supply due to generally drier and warmer conditions with impacts

such as increased water temperature; changes in the timing, duration, and magnitude of

peak flows; changes in owner(s) call regime; changes in timing and length of irrigation

season; and decree limitations in relation to changing hydrology. 

C L I M A T E  V A R I A B I L I T Y  

Managed rivers with multiple stakeholders and interests that provide considerable

economic and ecological benefits for communities, most notably with ditches and

diversion structures that supply water for irrigated agriculture or drinking water, as well

as aquatic habitat that sustains fish populations. Together, these economic and

ecological services enhance the community’s quality of life.

W O R K I N G  R I V E R

Projects that improve the ability of fish or other aquatic species to move throughout an

aquatic system among all habitats necessary to complete their life cycle (fws.gov). For

the purpose of this Playbook, connectivity may be year-round, seasonal, or an

improvement over existing conditions.

F I S H  P A S S A G E  P R O J E C T
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I N T R O D U C T I O N

Ditches and diversion structures across the St. Vrain and Left Hand Watershed have

provided a way of life for communities for more than 160 years. Yet, as described in

the St. Vrain and Left Hand Stream Management Plan [1], water managers face

increasing challenges due to climate variability, aging water delivery infrastructure,

loss of habitat and biodiversity, human development impacting stream

hydrographs, and water shortage/dry-up due to water rights over appropriation. To

help address these challenges, the St. Vrain and Left Hand Stream Management

Plan [1] recommends “diversion structure enhancements and improved

management,” as well as striving “for a mutually beneficial balance between the

needs of water users and the needs of the natural environment.” 

To advance St. Vrain and Left Hand Stream Management Plan [1] recommendations,

this Playbook provides guidance for how proponents can work collaboratively with

owners on passage projects by improving their understanding of owners’

perspectives. Most of this guidance comes from passage project experiences in the

St. Vrain and Left Hand Watershed. The strategies in this Playbook are meant to

serve as a starting place for working with owners on passage projects and do not

represent comprehensive passage project guidance. While this iteration of the

Playbook focuses on ways that proponents can support and celebrate owners,

future iterations of the Playbook may build on many other important passage

project components that are not addressed herein from funding strategies to

proponent perspectives, and more (see below). As such, the Playbook is a “living

document” that will be edited and updated as additional feedback is provided, new

projects are implemented, and further lessons are learned. 

[1] Developed by the St. Vrain and Left Hand Water Conservancy District
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W H O  I S  T H E  P L A Y B O O K  F O R ?
This Playbook was developed primarily to help proponents understand the perspective of

owners in relation to passage projects. Proponents should use this Playbook as a starting

point when they consider any project that includes a ditch diversion structure or requires

outreach to an owner. Additionally, owners may benefit from referencing this Playbook

when approached by proponents about a project that affects their diversion structure to

better understand potential opportunities and challenges.

W H Y  A  P L A Y B O O K ?  
This Playbook grew from a need for consistent and comprehensive guidance for

collaborative projects with owners. Throughout the St. Vrain Basin and beyond, the need

for passage projects is growing as increased demand on water supplies and climate

variability pose challenges for all. Further, state and local funding sources that are

needed to support infrastructure projects, passage projects, and river health projects are

increasingly requiring such projects to be collaborative and to provide benefits for

multiple water uses. Yet for many reasons (e.g. legal, permitting, competing needs, etc.),

passage projects are typically complicated and have a heightened likelihood of

challenges (e.g., lack of trust, miscommunication, lack of shared experience), which can

become obstacles to successful collaboration between proponents and owners. Given

the importance of these projects for the future of our working rivers, this Playbook aims

to establish an approach for how proponents can work with owners to create successful

projects that overcome challenges experienced in past projects. 

W H A T  I S  N O T  I N C L U D E D  I N  T H I S  P L A Y B O O K ?  
The intent of the Playbook is to provide project proponents with guidance for working

with diversion owners. Yet, this is just one aspect of a successful passage project.

Reviewers of this document acknowledged a need for additional information to guide

successful passage projects. Topics not addressed by this Playbook include the role of

water rights, the perspective of surrounding landowners, the perspective of funders, the

ways the owners may support proponents, all permit requirements, and a complete

portfolio of local passage projects that documents lessons learned. These topics are

essential, and while some informational resources exist for these topics, more are

needed. Future iterations of this Playbook may strive to address some of these topics. 
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W H O  D E V E L O P E D  T H I S  P L A Y B O O K ?  

Water resources professionals from Boulder County, City of Longmont, and the St.

Vrain and Left Hand Water Conservancy District developed this Playbook to

acknowledge and apply lessons learned from more than 40 years of experience

working with owners and proponents. The Playbook authors have worked closely with

many owners in the St. Vrain and Left Hand Watershed, have served on ditch company

boards, and as shareholder representatives. As the primary author of this Playbook, the

Left Hand Watershed Center compiled the knowledge and expertise provided, and

guided the Playbook development and process, integrating information from the

Watershed Center’s passage projects and Left Hand Fish Passage Report. 
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B U I L D I N G  A
F O U N D A T I O N  O F
T R U S T

Acknowledging the deep cultural roots of ditches and

diversions and their contemporary benefits in the watershed

is a critical first step toward building trust between project

proponents and diversion owners. The diversion, conveyance,

storage, and ultimate beneficial use of water has provided a

way of life in Colorado for more than 160 years. Passage

projects should be approached with reverence and respect

for the industry that has sustained the landscape and

community for generations. 

Without diversion structures and ditches, the landscape that

supports most of the population in the St. Vrain and Left

Hand Watershed would look very different than it does

today. Today, ditches and diversions still serve the essential

economic function of delivering water for agricultural,

domestic, and a myriad of other purposes. They also supply

moisture across the semi-arid plains for ecosystems that

provide shade, ecological function, wildlife habitat, sources

for recreation, and overall improved quality of life for the

communities through which they run.

 

Through this historic timeline, owners have been stewards of

the lands and rivers, and it is possible that proposed passage

projects will impact their families and livelihoods into the

future. Proponents are encouraged to appreciate and

incorporate this multi-generational perspective when

establishing relationships with owners.

U N D E R S T A N D I N G  T H E  H I S T O R Y  

P A G E  0 8P A S S A G E  P L A Y B O O K



Crifasi, Robert R. A Land Made from
Water: Appropriation and the
Evolution of Colorado's Landscape,
Ditches, and Water Institutions.

Boulder, CO, University Press of
Colorado, 2015.
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The Ditch Project: 150 Years of
Irrigation Ditches; Constructing
Boulder's Landscape
(https://ditchproject.org/)

LEARN MORE DITCH
AND DIVERSION
HISTORY IN BOULDER
COUNTY

For these reasons and others, passage projects

carry great weight for owners and should be

approached with great care. When possible,

proponents should clearly identify the project

benefits that may also help to make the

change(s) more palatable to owners.

Ultimately, it is important to

remember that, while proponents may

bring funding or other benefits to the

table for passage projects, the owners

likely have legal rights and

obligations to consider, and therefore

they also generally have the ultimate

project decision-making authority.

Leveraging existing relationships is the most effective approach to build trust between

proponents and owners to ensure passage project success. Any proponent considering a

passage project should identify these relationships before approaching an owner with a

project idea. Generally, water resources staff from local governments (city and county)

should be the first point of contact for proponents due to their understanding,

involvement with, and connections to local diversions. 

To respect the time of owners, Playbook guidance focuses on what should be done

before approaching owners about a project. However, this guidance does not mean to

diminish the importance of ongoing communication and connection among proponents

and owners during a project, especially through first-hand and on-the-ground

experience.

S T A R T I N G  W I T H  E X I S T I N G  R E L A T I O N S H I P S  
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Water Resources Division, City of Longmont (303) 651-8416

St. Vrain and Left Hand Water Conservancy District (303) 772-4060

Agricultural Resources Division, Parks and Open Space, Boulder

County (303) 678-6200

Colorado Parks and Wildlife (970) 472-4300

Water resources staff at local governments will often have

existing relationships with owners or may advise on who to

contact. The following divisions are a good place to start in the

St. Vrain and Left Hand Watersheds, and similar divisions may

be considered in other areas. In some cases, Colorado Parks and

Wildlife staff may have existing relationships as well. 

WHO HAS EXISTING RELATIONSHIPS WITH
OWNERS?

Local governments, who are either shareholders of a ditch, representatives on the

governing board of a ditch company, and/or work directly with owners are likely to have

existing relationships with owners and can facilitate relationships between owners and

proponents throughout the life of a project. Any local government employees who serve

on the governing board of a ditch company, though paid by the local government entity,

have a legal and fiduciary responsibility to benefit the ditch and stakeholder interests

they serve. Similarly, local governments may have an interest in protecting their

ownership in a ditch or diversion structure that may be impacted directly or indirectly by

a proposed passage project. Proponents should understand these nuances about the

role and relationship the local government contact has with the proposed diversion. 

With their first-hand knowledge of the owners, individuals with existing relationships can

vet and advise proponents about their ideas to ensure that their existing relationships

are not jeopardized. They can also identify potential hurdles or boundaries that would

limit the project or potentially jeopardize their existing relationship. Often, these officials

may have potentially been working towards the possibility of creating passage or

improving infrastructure for habitat, flood, or other goals. Ultimately, existing

relationships with owners are critical to maintain and have likely been built over many

years. The risk of jeopardizing these relationships should be avoided and feedback from

individuals with existing relationships should be integrated into any potential projects

before they proceed. 
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Learning the fundamentals about how a

diversion structure is governed and

operated must be accomplished early in

the process. An early understanding of the

key fundamentals will save proponents

time and resources when considering

initial project feasibility and will be most

directly understood through existing

relationships. 

Proponents should understand ditch

company governance and structure on a

basic level. Ditch Companies are generally

either incorporated or unincorporated.

Incorporated ditches are typically

governed by a Board of Directors and have

formal bylaws which dictate the way in

which a ditch company functions and

who has authority to make certain

decisions. Typically, incorporated ditch

companies have a board of directors that

is authorized to make decisions on behalf

of the ditch company as a whole. 

U S I N G  E X I S T I N G  R E L A T I O N S H I P S  T O  L E A R N  T H E
B A S I C S  

To build knowledge and collaboration about passage projects between proponents and

individuals with existing relationships, agencies may consider establishing regular cross-

agency and cross-department workshops. These workshops can provide opportunities for

staff to exchange information and build connections for leveraging existing relationships

with water resources staff that would ultimately vet the projects. While this

recommendation is geared towards local government agencies, the additional external

stakeholders may also be included to benefit from the collaborative knowledge-sharing

and connections. 

On the other hand, unincorporated

ditches have no formal corporation.

Because of this, a project proponent

should seek to obtain permission and/or

consensus from all owners of the water

right. So, for changes to be made to a

diversion structure for an unincorporated

ditch, an agreement authorizing the

changes to a diversion structure should be

pursued. This scenario may have

additional challenges including but not

limited to:  getting all owners to agree

upon diversion improvements, funding

and liability protection of a non-entity,

and permitting issues. 

In other instances, the unincorporated

lateral or ditch may have specific legal

rights at the diversion structure that must

be recognized and addressed.
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Because of long-standing relationships or

practices, proponents may need to

connect with other owners beyond the

immediate project location to understand

ditch company structure governance. In

some cases, information about nearby

owners is not readily available and needs

to be thoughtfully explored through

outreach to multiple owners. Proponents

should be prepared to conduct this

outreach and work collaboratively with all

potentially impacted owners rather than

rely on owners to discuss and negotiate

with their neighbors. 

It is also of utmost importance to

determine the various operational water

delivery schedules of the owner up-front.

It is very important to learn and

understand when the ditch normally runs,

and plan for a project schedule that

allows installation of the improvements

when it will not interfere with the

operational constraints of the ditch, yet

allows for construction in during low flow. 

Some ditches do shut off during the non-

irrigation (winter) season, but some deliver

storage water in the winter and irrigation

water in the summer, sometimes leaving

only a few weeks for infrastructure

improvements. This must be thoughtfully

planned for without the expectation to

request owners to shut off operations.
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Who has the decision-making authority (or veto power)? 

Who is acquiring and/or managing the funding source? 

Who is managing hired consultants?

Who is coordinating the stakeholders (e.g., additional land and water owners, interest

groups, other agencies, funders, broader community, etc.)?

What are the roles, responsibilities, and contact information for each of the

collaborators (owner, proponent, stakeholder group, agency representative, etc.)?

How are decisions made when technical experts disagree on issues of professional

judgment? For example, stakeholder engineer and ditch owner engineer may

interpret flow modeling results differently, or legal counsel for each of the parties may

provide conflicting advice.

How are decisions made when technical experts disagree on issues of professional

judgment? For example, stakeholder engineer and ditch owner engineer may

interpret flow modeling results differently, or legal counsel for each of the parties may

provide conflicting advice.

Transparent discussion, agreement, and documentation on the roles and responsibilities

of all project collaborators is essential. Documentation should describe clear lines of

decision-making authority, critical project junctures (when decisions need to be made),

and how communication should flow among all project collaborators. Key questions to

consider are: 

P R O J E C T  T E A M  A N D
C O M M U N I C A T I O N

P R O J E C T  L E A D E R S H I P

Lines of project communication should clearly

define the authority of project owner(s) relative to

project manager(s), especially when the owner(s)

is/are not managing the contractor or engineer.
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Considering leadership expectations and options early
will contribute to the foundation of trust when it
comes time to approach owners about a potential
project. Ultimately, the decisions to project leadership
questions should be discussed, agreed upon, and
documented collaboratively with owners. 

D E V E L O P I N G  P R O J E C T  G O A L S  

P A G E  1 4P A S S A G E  P L A Y B O O K

Using the Playbook approach should start

with “how can this project help the

owners achieve their goals?” Notably, any

project which limits the capacity of the

ditch and prevents the diversion of the

legal rate of flow of water will be off limits.

Secondary goals related to fish passage

and river health should be added with

robust justification for the needs and

benefits. In short, the goal is a diversion

structure project first, and a passage

passage friendly project second to

increase the opportunity to have both at

the same time. During this process it may

become evident that owner goals cannot

align with funding goals, and this may

ultimately limit or prevent the project. For

example, funding goals may require on-

going passage structure maintenance that

owners may not be willing to allow. This is

a reality with passage projects. 

The project team should be able to adequately address the needs of the owner(s), as well

as additional project goals (e.g., funder goals). Most passage projects will require a

multidisciplinary team that includes owner representatives, water resource specialists,

civil and/or environmental engineers, hydrologists, geomorphologists, restoration

ecologists, legal and water rights advisors, permitting specialists, and facilitators, in

addition to stakeholder and community representatives. Stakeholders will likely include

landowners and additional interest groups or agencies that may be providing funding or

have a vested interest in the project. For example, Colorado Parks and Wildlife, Colorado

Division of Water Resources, Colorado Department of Public Health and Environment,

and Trout Unlimited have been stakeholders on previous passage projects.

To lead a diverse team, the project manager must be a skilled communicator with the

ability to understand the vocabulary and vision of the owner, conflict resolution

concepts, and must be able to effectively communicate the same with the project team.

F O R M I N G  T H E  P R O J E C T  T E A M



The project manager must also be able to take the technical language of the proponents

and communicate this message (for example, any complex terminology related to fish

biology or river health) back to the owners. 

If the project manager comes to the table with a narrow vision based on their specific

expertise, then owners may feel unheard or misunderstood, resulting in a breakdown of

trust. This applies for the proponent/owner team as well as the hired contractors.

Owners typically prefer to hire engineering firms that the owners have worked with for

years and proponents should be prepared to discuss ways to increase the multi-

disciplinary expertise of the team with additional sub-consultants. 

Maintaining a consistent point of contact is beneficial for owners. Proponents should

strive to provide a consistent point of contact for diversions owners throughout the

duration of the project, or, at a minimum, inform the owners how points of contact may

change over the life of the project (within reasonable ability). The point of contact(s)

should have a reasonable level of decision-making authority. Past projects have

experienced miscommunication between owners and proponents when projects have

multiple or changing points of contact.
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S E L E C T I N G  A  P R O J E C T  N A M E
A good project name can go a long way

to project success, and should also

accurately reflect project goals. Projects

that consider names such as “Ditch

Enhancement Project” or “Multi-Benefit

Ditch Modification Project” should ensure

that the design plans reflect the project

name. Misnaming a project can lead to

confusion and a breakdown of trust.

Conversely, project names such as “Fish

Passage” and “Environmental Flow” are

not likely to resonate with owners despite

potential ditch and diversion benefits.

The project team, including proponents

and owners, should decide the project

name collaboratively and the name

should accurately reflect the project.

Lessons Learned...
A project titled “Ditch

Improvements” included many

engineering design pages

focused on river restoration and

only a few pages focused on

ditch enhancement. This title

seemed misleading to owners

and led to a breakdown of trust.

This lesson may be applied by

future projects to avoid

confusion about project naming

and design expectations. 



E X P L A I N I N G  T H E  P R O J E C T  N E E D

Incorporating fish passage may benefit owners due to potential future regulations.

For example, if the Endangered Species Act is a future consideration in parts of the

river (though this is unlikely in the St. Vrain Watershed fisheries), this may bring new

and more extensive restrictions for owners as compared to reconnecting fish passage.

A passage project may benefit owners by providing the opportunity to upgrade

infrastructure and incorporate features like easier sediment management,

walkways to pull boards, new gates, better monitoring equipment including remote

monitoring of flows, fix leaking or failing dams, and other work that create

management and operation efficiencies for the owner(s). Proponents can also work

with owners to understand how water commissioners are asking them to adjust or

manage water, and how the project can support those tasks. The improvements can

also be constructed in a way to reduce wear and tear on headgates and other features,

further saving money, time, and energy for owners.

While infrastructure repair at a specific diversion structure may be a high priority for

owners, funding may only support projects with multiple water use benefits like

fish passage and river health. Therefore, knowing where priorities are for fish species

can be a major pathway for owners to keep costs down for their shareholders with

external funding.

Proponents should be prepared to explain project needs to owners clearly and concisely.

While the primary goal should always emphasize improvements to the ditch company

infrastructure and ability to deliver water, additional goals should be clearly justified with

scientific data prior to approaching owners. In the past, projects were often driven by

grant funding that support benefits for fish passage and river health. Owner needs

became a secondary consideration rather than a primary goal, as recommended herein

(e.g. if fish passage is added can it also offer maintenance benefits?). 

Proponents should flip this and start with the needs of the owners – Which diversions

need improvements? Where are the maintenance challenges? Where do owners want to

see work done and why? After identifying these needs, proponents should consider other

potential benefits at these locations and explain why a specific location is a priority. 

Future projects should also consider approaches for combining funding from different

sources that support agriculture and water infrastructure as well as environmental

benefits. A diversified funding approach may help balance project goals and build trust.

Proponents should be prepared to highlight unique challenges and opportunities

that may benefit the owner(s) and drive prioritization. For example
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Shared language about the project

approach can make or break a project.

While owners typically hire civil

engineering consultants to design and

oversee construction of infrastructure

projects, proponents may prefer a

process- or natural-channel based design

approach that focuses on restoring the

natural channel morphology and ecology

processes of the river (rather than

installing hard structures). 

Proponents should be prepared to

communicate how ditch and diversion

infrastructure components can blend with

process- or natural-channel based design

approaches for the benefit of water

management, fish passage, and river

health. 

Notably, some standard terms (including

fish passage and river health) and

preferred practices in river health projects

create challenges and concerns for

owners. For example, while willow stake

planting and root wads are standard

applications used in river health projects

for habitat and bank stabilization, willow

stakes are almost always off-limits for

ditch companies because they create

vegetation management challenges and

can impede the flow of water in the ditch. 

D E V E L O P I N G  S H A R E D  P R O J E C T  L A N G U A G E

Similarly, common river health vernacular

such as beaver dam analogs, may raise red

flags for owners despite potential

sediment maintenance benefits.

Proponents should take time to consider

their standard terms and approaches

through the lens of owners and agree on a

shared language with clear definitions. For

example, beaver dam analogs may be

termed “large wood structures” or

“sediment forebay” while maintaining

similar design specifications and offering

similar sediment catchment benefits. It is

essential that proponents take time to

understand why terms and practices may

be undesirable for owners and ensure that

they are working together with owners to

find acceptable alternatives. 

Proponents should also discuss how the

projects will integrate the impacts of

climate variability on flows, ensuring that

projects are building resilience to

potential future changes in hydrology in a

way that supports diversion owners. While

proponents should consider available data

and climate models, asking owners about

their concerns and anticipated challenges

will provide important historical and on-

the-ground knowledge that should be

incorporated into project designs. 

A simple comment/response tracking log should

be used to easily document, track, and reference

project communication and information.
P A G E  1 7



Significant time is required for any trust-building process. Yet passage projects may

require an extended (sometimes years-long) trust-building process due to a history of

challenges and the inherent significance of passage projects for owners. 

E S T A B L I S H I N G
P R O J E C T S
A G R E E M E N T S

T I M E L I N E S  A N D  S C H E D U L E S

Owners work primarily in the agricultural industry and have

notoriously busy schedules driven by the irrigation season. 

Their availability to meet will be extremely limited and this

limitation should be prioritized in the project schedule, especially

as related to grant and other funding timelines. 

Grant-funded projects will have a greater chance of success if

reporting and spending schedules can accommodate the schedule

restrictions of owners. A realistic schedule will allow room for

strategic outreach, thorough legal review and permitting, and

ongoing operations. 

Typically, the busiest times for owners are April through October. For mutual ditch

companies, the annual shareholder meetings are generally hosted in January and

February. Project timelines should target November through March for work. However,

proponents should be aware that this construction window does not align with the

Colorado Parks and Wildlife construction window for river restoration projects, which is

July 1 through October 1 (to avoid Rainbow Trout and Brown Trout eggs that are

incubating in the gravel). Ultimately, proponents need to work with Colorado Parks and

Wildlife and owners to develop an acceptable timeline that weighs risks and benefits. 
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Proponents should also account for time

to submit shareholder approval requests

ahead of annual shareholder meetings or

ahead of semi-annual or monthly board

meetings. 

While proponents and hired consultants

are typically compensated for project

meetings, owners, and mutual ditch

company managers and representatives

are very likely volunteering their time.

Meetings and requests should be kept as

efficient as possible and at a time when

owners are available. 

Operations and Maintenance (O&M) is the top priority of owners considering passage

projects. Uncertainties about whether the passage project will help with O&M or create

more work, and who will be responsible for O&M after the project is complete, are

fundamental and will make or break the project. 

Before approaching owners about project ideas, proponents should become familiar

with the specific O&M needs of the potential project site, including unique operations

(e.g., does the diversion structure sweep the creek when diverting water?), decrees,

maintenance limitations, and maintenance plans (e.g., who maintains the diversion

structure and what equipment is used?) at the potential project location. This can be

accomplished through a combination of research and leveraging existing relationships.

Financial responsibility for O&M beyond the scope of the project (after construction is

complete and in subsequent years) also warrants careful consideration (see next page).

These O&M considerations should be identified early and documented in a formal O&M

plan and agreement (e.g., Memorandum of Understanding) that clearly defines

responsibilities and obligations. An O&M plan and agreement is necessary and required

for any project to be considered because maintenance needs are fundamental for

owners and must be stressed early, often, and continuously. 

O P E R A T I O N S  A N D  M A I N T E N A N C E  
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Future repairs and maintenance

Who maintains fish passages and when? For example,

owners may not maintain fish passages and government

staff may not continue O&M outside of the standard

work. Owners also generally prefer to do their own O&M. 

Modifications if the project does not work as intended

(e.g., does not provide the anticipated O&M benefits) 

Warranties for equipment

Issues caused by the new structure to adjacent

properties (though this may not be considered O&M)

Structure washes out in a flood (though this may not be

considered O&M) 

Fishway structure fills in completely with sediment or

woody debris becoming non-functional

CONSIDERATIONS ABOUT O&M
FINANCIAL RESPONSIBILITY BEYOND
THE SCOPE OF THE PROJECT

Permitting considerations can easily get lost in the shuffle and excitement of the project

and become a secondary aspect of project planning. However, permitting matters can

directly influence the ultimate success of a project, and may be of serious concern and

consequence for diversion structure owners. Proponents should develop a permitting

strategy early in the planning process. A little time and effort on the front end can save

substantial time and effort during subsequent project implementation.

TYPES OF PERMITS AND CONSIDERATIONS

A little time and effort considering each permitting obligation on the front end can save

substantial setbacks during project implementation. Considerations for passage project

permitting include (but may not be limited to): project alternatives, federal, state, and

local permitting needs. 

Additionally, a project may be impacted by local water rights administration or impact

current exemptions and easements. Recommendations for each of these permitting

obligations and considerations are provided in more detail on the following page.

L E G A L  A N D  P E R M I T T I N G  
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Different project configurations may trigger different permitting obligations.

Proponents should discuss these issues with knowledgeable legal counsel and

technical consultants to determine the best path forward. These discussions should

evaluate what permits a project alternative may require, how long it will take to

acquire them, who will be the permittee(s), and how to ensure permit compliance. 

Work on diversion structures can trigger permits under federal, state, and local

programs. These requirements generally break down to permits that can drive the

permitting process by evaluating the purpose, need, and environmental impacts of

the whole project, and permits that address specific components of the project in a

more “routine” fashion. (This distinction is not intended to speak to the relative

importance of complying with various permits – even “routine” permits can have

significant consequences for noncompliance.)

The primary program implicated at the federal level for diversion structure projects is

Section 404 of the Clean Water Act (“CWA”). This program is often called “wetland

permitting,” but it also applies to streams, lakes, and other aquatic features. When

applicable, this program will typically present the primary permitting consideration

for the project. This is because it can involve mitigation and may trigger ancillary

federal requirements under the Endangered Species Act, the National Environmental

Policy Act, and the National Historic Preservation Act, among others. (The use of

federal money to fund the project can also trigger these requirements.) Section 404

authorization typically takes the form of an individual permit or a general permit

(typically a “nationwide permit”). Obtaining an individual Section 404 permit can

present a significant hurdle for proponents. Fortunately, most projects should not

require one. It may even be possible to avoid CWA Section 404 permitting altogether

through project design or utilization of a Section 404 permitting exemption. If

avoiding a Section 404 permit is not possible, the proponent should pursue a project

design or approach that allows coverage under a general permit, which will greatly

simplify the permitting process.

CWA Section 401 water quality certification, if triggered, would constitute the main

state permitting consideration. Fortunately, this should be rare since it would be

primarily triggered by an individual Section 404 permit. Other state permitting

considerations include construction stormwater permits, dewatering permits,

and fugitive dust control plans. These requirements are more “routine” and should

not significantly affect project design or management. 

Considering local water rights administration or

impacts to current exemptions and easements...
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If triggered, 1041 permitting requirements would be the primary concern at the

local level. (Colorado House Bill 1041, enacted in 1974, allows local governments to

regulate various development activities under established criteria.) While these

requirements can mirror review under federal permitting programs, they should

seldom apply to diversion structure projects. More typical local considerations include

floodplain permitting and grading approvals.

PERMITTING PROCESS

Some permitting processes can be time-consuming. Proponents should account for this

in project timelines. Permitting schedules should allow time for early engagement with

relevant permitting authorities, as well as with stakeholders (such as neighbors or stream

users) who may provide public comments during the permitting process.

SELECTING THE PERMITTEE

In addition to the permitting requirements of a project, project proponents must

consider who should be the permittee. The permittee bears the risk of noncompliance,

which can have significant legal, financial, and practical consequences. Some permitting

programs may require both the property owner and the “operator” to be the permittee.

Others may require one or the other. Different entities will likely be the permittee for

different permits. Regardless, proponents should ensure that all contractors and project

parties understand project permitting obligations and strictly adhere to them. Permit

violations can bring negative attention to the project, which can undermine efforts to

engage other owners on future projects. 
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The project goal was to provide operational and

maintenance benefits for owners, as well as enhance

riparian and aquatic habitat and fish passage. While

the initial approach considered options for reducing

sediment maintenance by way of sediment

conveyance at the diversion, owners highlighted that

retaining sediment at the inlet was more desirable

because maintenance was challenging farther

downstream due to access. Without this critical

owner participation at every step in the project, the

management needs may have been over-generalized

or overlooked, and designs would not meet multi-

benefit passage project goals. 

With owner feedback, the project team identified an

out-of-the-box design which integrated several

multi-benefit solutions including a modified

diversion structure with automated headgates, flow

control, and easier access, resulting in reduced

maintenance and more efficient water delivery.

Instream wood structures were included for fish

habitat, refugia, and passage, as well as sediment

storage. Floodplain excavation was included for

additional sediment storage and enhanced riparian

habitat. This design received unanimous approval

when it was presented at the monthly Ditch Board

meeting. Project planning for future phases is

currently underway.

E X A M P L E S  O F
P A S S A G E  P R O J E C T S

L E F T  H A N D  V A L L E Y  D I V E R S I O N  D E S I G N  P R O J E C T

Each diversion is unique, and

what worked in one location does

not necessarily apply to another.

Ultimately, understanding the

owner’s unique needs at this

diversion structure helped us to

identify an unexpected out-of-the

box solution. 

IF WE HAD TO DO IT AGAIN,
WE WOULD MAKE IT EVEN
BETTER BY…

Project summary and photo provided by the Watershed Center
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The project goal was to promote fish passage and sediment transport at the diversion

weir. This needed to be accomplished without raising the Base Flood Elevation ensuring

that the decreed water rights were able to be received at the head gate, making no

structural changes to the existing structure, and maintaining the existing operations and

easements. The ideal solution was to alleviate the sedimentation problem at the

diversion weir by increasing channel slope and flow depth, with the unwavering goal of

not impacting operations of the diversion. However, this was not possible because

increasing channel slope meant lowering the dam, which would impact the operations

of the diversion. 

Instead, installing a boulder vane upstream of the diversion decreased channel width

while concentrating low flow toward the head gate. The increased flow depth allowed

sediment through the channel. A boulder step-pool was constructed downstream to

reduce the vertical drop and create a rock ramp for fish to swim up and over the weir.

Sediment transport is highly unpredictable in natural channels, so the boulder vane is

not a silver bullet, and continued follow up is necessary to assess maintenance impacts

at the diversion structure. Two years after project completion owners report that the

project is meeting maintenance goals based on reduction in frequency of trips to remove

sediment. Monitoring fish movement across the diversion may be used in the future to

assess fish passage goals.

A L L E N ’ S  L A K E  D I V E R S I O N  D E S I G N - B U I L D
P R O J E C T

Grant timeline restrictions did not

allow time for developing multiple

alternatives for different concepts

during planning. The opportunity to

investigate more alternatives may

have informed even more multi-

benefit solutions. 

IF WE HAD TO DO IT AGAIN,
WE WOULD MAKE IT EVEN
BETTER BY…

Project summary and photo provided 
by the Watershed Center
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When the diversion structures were

destroyed after the 2013 flood, the owner

required structure reconstruction on a

short timeline. The diversion structure

needed to include fish passage, be boater-

friendly, fit into the existing footprint, and

measure bypass flows. 

The fish passage element design was

challenging because the project lacked

structural specifications for the relevant

species. The project used a generic

structure to pass both game and native

fish. The completed project created flow

velocities and vertical jumps required in

through-plates that are too high for some

native fish.

O L I G A R C H Y  A N D  R O U G H  A N D  R E A D Y  A N D
P A L M E R T O N  D I T C H  D I V E R S I O N  S T R U C T U R E S

As constructed, a standard backhoe cannot

reach all required maintenance areas. The

project should have paid more attention to

the ability to clean debris out of head gates

by including debris booms to keep debris

from collecting. Additionally, this project

would have benefitted from the ability to

reference “on-the-shelf” design concepts.

Having these concepts in place before a

flood happens can reduce uncertainties

and result in a more streamlined, multi-

benefit design. Finally, proper scientific

swimming and jumping specifications for

native fish found in Colorado Front

Range rivers would be invaluable to

guiding design selection.

IF WE HAD TO DO IT AGAIN, WE
WOULD MAKE IT EVEN BETTER BY…

Project summary and photo provided by the
City of Longmont

Rough & Ready and Palmerton Ditch
Diversion Structure - June 2014

Oligarchy Ditch Diversion Structure - April 2014
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R E S O U R C E S

Resources provided in appendices can be used by proponents in developing

passage projects and should be modified for each unique project as appropriate. 

APPENDIX A

PASSAGE PROJECT CHECKLIST
These questions should be considered before a

project is proposed to owners. How projects are

introduced may be considered on a case-by-case

basis depending on existing relationships.

APPENDIX B
PASSAGE PROJECT SAMPLE
AGREEMENT
This sample agreement, developed by the City of

Longmont, provides sample terms for

collaborative passage projects. 
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Has an existing relationship been leveraged to vet the project idea and

serve as the main point of contact between the project proponent and

diversion owner(s)?

Is there a good understanding about the opportunities and challenges of

local passage projects considering what has been done, what has

worked, and what was learned?

Is there acknowledgement and understanding about the generational

implications of the passage project to the diversion owner(s)?

Will discussions with the ditch company start with “what are the benefits

that can be achieved for the diversion owners?” 

Will there be opportunities to consider a flexible and innovative project

design and implementation approach which can be tailored to the

diversion owners’ needs? 

Will a prioritization process that evaluates diversion owner needs as well

as the benefits and challenges to fish passage and river health

components be used to select the project?

Can a reasonable project schedule and timeline be developed which

accounts for irrigation season operations and highlights congruent

diversion owner engagement milestones?

A P P E N D I X  A
P A S S A G E  P R O J E C T
C H E C K L I S T

These questions should be considered before a project is proposed to (a) diversion

owner(s). How projects are introduced may be considered on a case-by-case basis

depending on existing relationships.

P A G E  1  O F  3P A S S A G E  P L A Y B O O K  C H E C K L I S T



Role and responsibilities during planning, construction, and post

construction, specifically in regards to who oversees and directs hired

contractors? 

How will transparency be maintained?

How will information, comments, and feedback be tracked and

incorporated?

What are the expectations for re-occurring meetings, check-in, e-mail

updates, etc.?

What is the chain of communication for emergency situations?

Will the components, benefits, and challenges of the project be clearly

explained and justified to the diversion owner(s) in terms they can

understand?

Will the project acknowledge how climate variability may impact the

diversion structure and operations?

Can local examples and success stories from other ditch companies be

highlighted via site visits to completed projects to discuss functionality

and maintenance reductions? 

Have project leadership plan options been considered that will be

collaboratively finalized with the diversion owners?

Can the project build a multi-disciplinary team led by a project manager

that can understand the diversion owners’ language and vision, and

effectively communicate it to the project team as well as communicate

the technical language and concepts involved with fish passage or

biology in a way that is understandable to diversion owners’? 

Can the project commit to a Project Communications Protocol that

includes the following:

Can realistic expectations be set early in project planning detailing who

is responsible for the project after implementation with agreements,

such as a MOU and formal O&M Plans, which established long-term O&M

maintenance obligations?
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Will the project incorporate permit and legal considerations early in the

process with legal counsel? 

Is there a plan for collaborative selection of a project name that

accurately reflects the project scope of work?

Will access agreements be developed for each phase of the project?

Would the project have feasible options for access and staging during

construction with reliable landowner support if access is through private

property? 
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A P P E N D I X  B
P A S S A G E  P R O J E C T
S A M P L E  A G R E E M E N T
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This sample agreement is a suggested template, developed by the City of

Longmont. Projects may choose to use this template for reference, but each

project should have this reviewed by legal counsel separately and should

expect project-specific edits and comments. Projects should assume that

this sample agreement has not been reviewed by legal counsel. 

File may be downloaded here. 

https://docs.google.com/document/d/1-DZSs-s56VR976IAMwe9gNv6O2JHsnO9/edit?usp=sharing&ouid=101376028347771609631&rtpof=true&sd=true


Sample Passage Project Agreement 
Memorandum of Understanding 

between 
(Insert Name of Project Proponent(s)); and 
________________ Ditch Company; and  

 the Owners of __________ Unincorporated Ditch 

I. PARTIES.

This memorandum of understanding (MOU) is entered among the  Insert Name of 
Project Proponent(s), a ______________________, (collectively: Project Proponent) and 
the ______________ Ditch Company, a Colorado mutual ditch company, and the 
owners of the  _______________ Unincorporated Ditch.  The _______________ Ditch 
Company and the owners of the ___________________ Unincorporated Ditch are 
collectively referred to as “the Ditches.”  The Insert Name of Project Proponent(s) are 
collectively referred to as “Proponent(s).  The  Insert Name of Project Proponent(s) and 
the Ditches are collectively referred to as “the Parties.” 

II. RECITALS

A. The Ditch(s) own decreed water rights in St. Vrain Creek with a shared diversion
structure in the location shown on Exhibit A.

B. The Project Proponent owns {or does not own} an interest in the __________
Ditch and owns {or does not own} land in the vicinity of the Ditch(s)’ diversion structure.

C. The current diversion structure does not adequately pass ______ species of fish
over and beyond the diversion structure. The Parties want to replace the current
diversion with a more resilient engineered structure which has three functional
structures; 1) a sediment bypass structure, 2) a stream flow measuring by-pass
structure, and 3) a fish passage structure capable of passing sportfish and native fishes
above and below the structure, (collectively the Project).   The structure(s) will be built
at no cost to the Ditch(s) and will be guaranteed to continue to deliver the decreed
amount of water, under all stream flow conditions, that is identified in the Ditch(es)
various water court decree(s).

D. Funding is available from {or will be applied for} from __________________ for
design and construction of an improved diversion at no cost to the Ditch(s). Project
funding will cover administrative, legal, and engineering review undertaken by the
Ditch(s).
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III. AGREEMENT

Now, therefore, in consideration of the foregoing recitals, the Parties agree as follows:

a. PURPOSE.  The purpose of this MOU is to set forth the terms upon which the
Parties will work collaboratively and in good faith toward developing a mutually
supported design for replacement of the Ditch(s)’ diversion structure on St. Vrain
Creek in Boulder County, Colorado.

The Parties mutually agree: 

1. The diversion shall be replaced with a more resilient and stable engineered
structure that meets these four objectives in this order of priority: (1) delivers the
decreed water rights to the Ditch(s); and (2) bypasses sand and sediment on past the
structure; and (3) allow the measurement of water past the structure; and (4) allows
sportfish and native transition zone fishes to pass upstream and downstream of the
structure.

2. The Parties will work collaboratively toward a mutually agreed-upon design for a
new diversion structure that meets the four Project objectives and satisfies the needs of
the Part(s).

3. The ______________ Ditch Company will be the primary contact and
coordinator for the project on behalf of all Ditch(s). The Ditch(s) agree to be represented
by the ___________ Ditch Company’s engineer and attorney for the Project. All Ditch(s)
have the right to review the plans for the Project and, if constructed, to inspect the
construction, and review and approve that the construction was in accordance with the
plans.  If a disagreement between the ditch companies arise, the Project Proponent shall
be responsible for negotiating a settlement between the Ditch Companies and
amending the design to accommodate this change.

4. If an agreed-upon design is developed, the Parties will move forward with plans
to build the structure as designed and at no cost to the Ditches so long as the Ditches
legal, engineering, and administrative costs do not exceed $______________. The
design must be accepted in writing by the Parties before anything can be constructed.
The Parties will work in good faith to come to agreement on the details of construction,
access and maintenance if the design is accepted in writing by the Parties.

5. Construction of the structure will be between ________________and
_________________ (suggested:  October 30 – April 1. Once the project is started the
Project Proponent will work diligently to complete the project prior to the start of the
irrigation season. Construction will not be allowed to interfere with the irrigation
season.  In no event shall the work start in any year between ___________ and
____________ (suggested April 2st – October 15th).
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6. Once the design has been accepted and finalized, the Parties will enter into a
separate agreement that will govern construction, long term access, post-construction
restoration, and normal operations and maintenance.

7. If the Parties agree that the Project is to be constructed, the Project Proponent
shall pay for all costs and if necessary, will assist the Ditches in preparing and submitting
an application for a Simple Change in Surface Point of Diversion to the State of Colorado
Division of Water Resources. Construction shall not begin until the application has been
approved, including water court decree if necessary.

8. If the Parties agree that the Project is to be constructed, the proponent shall
procure all temporary legal rights of access with landowners and ditch owners for
construction of the Project, and facilitate negotiations between landowners and ditch
owners for access to all locations owned by anyone other than the County that will be
used in order to operate and maintain the Project.

IV. MISCELLANEOUS

(For governmental agencies as project proponent) 
a. No Fiscal Obligation.  This MOU does not create a binding fiscal or

funding obligation by any of the Parties, except to the extent that the
Project Proponents, once the Project has commenced, needs to assure
that there is no diminution in the Ditches’ ability to divert their decreed
water rights.

(for Governmental project proponents, all others absolute
indemnification)

b. Indemnification.  Each Party shall, to the extent provided for by state or
federal law, as applicable, be responsible for its own acts and the results thereof
and shall not be responsible for the acts of another Party and the results thereof.
Each Party, therefore, agrees that it will assume all risk and liability to the extent
provided for under state or federal law, as applicable, but without waiving
sovereign immunity:  (a) to itself, its agents or employees, for any injury to
persons or property resulting in any manner from the conduct of its own
operations, and the operation of its agents or employees under this MOU; and
(b) for any loss, damage, or expense resulting at any time from any and all causes
due to any act or acts, negligence, or the failure to exercise proper precautions,
of or by itself or its own agents or its own employees, while occupying or visiting
the premises under and pursuant to the MOU. Notwithstanding any provision in
this MOU to the contrary, no Party shall be deemed to have waived its rights (if
any) to sovereign immunity. Further, the Federal agency Parties' liability shall be
only to the extent provided for under the Federal Torts Claims Act, 28 U.S.C. §
1346(b).
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c. Dispute Resolution.  Before initiating litigation, the Parties agree to work with
each other in good faith to attempt to resolve disputes informally and/or
through alternative dispute resolution.

d. Term.  The term of this MOU is five years from the date of the last of the
Parties to execute it. This MOU may be terminated at any time by any of the
Parties with 90 days’ advance written notice to the other Parties. In the event
that the MOU is terminated prior to completion of the Project, the County will
assure that the Ditches are not left in any worse condition than they were at the
time of execution of this MOU in terms of their ability to divert decreed water
rights from St. Vrain Creek.

e.The parties understand that additional agreements may be necessary to
facilitate the construction of this structure and will work cooperatively to finalize
such documents.

The undersigned Parties hereby agree to the terms and conditions in this MOU: 

The ____________________, a ________________________ 
By:_____________________________________________ 
Signature:_______________________________________ 
Title: ___________________________________________ 
Date: ___________________________________________ 

________________ Ditch Company 
By:_____________________________________________ 
Signature:_______________________________________ 
Title: ___________________________________________ 
Date: ___________________________________________ 

[Need signature lines for each owner of an interest in the other ditches (if they are 
Parties)] 

EXHIBIT A 

Map of the vicinity of the _________ Ditch Diversion Reconstruction Project
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