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A note to readers of the Big Thompson River Envisioning Plan:  

Rivers are at the heart of most communities, and for many communities their river is their heart.  

Rivers and dependable water have long been an integral component to life in the West and have 
supplied the necessary resources for communities to live, grow, and prosper across generations. The 
Big Thompson River is at the heart of Loveland, Colorado - a City with a big heart, and it is our River 
to care for. The way a community treats its river in many ways reflects the values and principles by 
which the community lives. Communities that care for, protect, and enhance their rivers and 
associated riparian corridors tend to be the ones that also care for the well-being of the community 
as a whole. Towns and cities that nurture watersheds are repaid in turn by their rivers; for in 
preserving hydrologic and ecological function, the river provides immeasurable benefits to the 
community, including: stream stability, water quality, buffering flood damage, neighborhood 
aesthetics, recreational opportunities, and ultimately economic prosperity. Vibrant rivers foster 
partnerships, and bring visitors who become our friends, neighbors, and associates. 

A healthy river deserves and depends upon diverse community partners, each with a different view 
of how the river benefits individual needs, but all with an eye to protecting the river as an essential 
community asset. In an ever-changing world, a flourishing river doesn’t just happen. Mindful 
communities monitor their stream, maintain essential functions, and plan for the river’s well-being 
now and into the future. This need becomes even more critical when we accept a future of 
continued population growth along the Front Range, together with land use change, urban 
development, and the impacts of droughts, floods, and fires. In this process, partners become allies 
creatively discovering ways to collaborate to plan and implement strategies that benefit their shared 
river. In these endeavors excellent planning and determined implementation ultimately leads to long 
term river health.  

The Big Thompson River Envisioning plan that follows this letter is a community plan with input and 
ideas from many friends and partners all caring about the River we share, the Big Thompson from 
the Canyon Mouth to I-25.  

With this plan as a roadmap to the future, working together we will continue to find ways to nourish 
this River and water system, that is in many ways the heart of our community. 

Sincerely, 
 

Richard Alper, BTWC  
Board President 

Tracy Emmanuel, Otak 
Colorado Water Resources Director 
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1.0 ABOUT THE PLAN

1.1 Stream Management Plan Purpose and Need
In 2015, the State of Colorado adopted its first ever comprehensive water plan: the Colorado Water Plan. The 
Colorado Water Plan is a road map for water use and management; it aims to manage water through locally and 
collaboratively driven solutions to water issues in order to maintain and support sustainable cities, productive 
agriculture, a healthy environment, and a thriving recreation industry.

One objective of the Colorado Water Plan is to have a stream management plan (SMP) developed for 80 percent of 
locally prioritized rivers, including the Big Thompson River, by 2030. SMPs are an effective way for communities to 
assess and address watershed health. They are data-driven assessments of river health that help communities 
prioritize how to protect or enhance environmental and recreational assets in their watershed, while also meeting 
the interests of agricultural, municipal, and other local stakeholders (Figure 1). SMPs use biological, hydrological, 
geomorphological, ecological, historical, and other data to assess the flows, water quality parameters, and other 
physical conditions that are needed to support collectively identified environmental, recreational, and other values.

The Big Thompson River Envisioning 
Project: a Stream Management Plan 
(hereafter referred to as the Big Thompson 
Envisioning Project or Envisioning Project) 
meets the mandate set forth in the 
Colorado Water Plan. The Envisioning 
Project sets forward a 20-year vision for 
the future maintenance and enhancement 
of a 15-mile stretch of the Big Thompson 
River system from the canyon mouth 
through Loveland to the I-25 corridor. The 
project includes detailed assessments 
and characterization of conditions along 
the Big Thompson River and identifies 
management strategies and action plans 
to enhance the health of the river system, 
while improving the services and benefits 
the surrounding communities depend 
upon. The Envisioning Project provides a 
platform for developing a shared vision 
for the Big Thompson River corridor that 
meets the needs of community members 
and stakeholders today and into the future. 
It should be noted, that future expansion 

of this Envisioning Plan could be a beneficial avenue to further consider and enhance upstream and downstream river 
health conditions, as well as community and stakeholder needs to comprehensively address this 78-mile river system. 

Reach 28 at Sweet Heart Winery after the BTWC-led post-flood 
reconstruction with private and public landowning partners.

“Well-developed stream management plans should be grounded in the complex 
interplay of biology, hydrology, channel morphology, and alternative water 
use and management strategies. They should also consider the flow and other 
structural or management conditions needed to support both recreational uses 
and ecosystem function.”
Colorado Water Plan
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Figure 1 Water uses within the Big Thompson River Watershed
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1.2 Plan Goals and Objectives
The Big Thompson watershed is an important resource for the City of Loveland and many other local and regional 
communities along the Front Range. The Big Thompson River and the Colorado-Big Thompson Project (C-BT) supply 
water to over 1 million water users for municipal, agricultural, and industrial water use, while also supporting the 
diverse wildlife, habitats, and healthy stream functions that draw millions of recreationalists and tourists to this scenic 
river corridor each year. All combined, the Big Thompson River is a driving force for economic opportunities in the 
area and provides invaluable social benefits to the surrounding community and its water users. Given the wide variety 
of resources and uses, and the predicted changes to land use and hydrology (with climate change and continued 
population growth and development), a plan that balances river health with water users’ needs will ensure that the 
communities and wildlife that rely on the Big Thompson River continue to thrive. 

The Big Thompson Envisioning Project plays an important 
role in meeting both consumptive and non-consumptive 
water supply needs. Several municipalities in the area 
derive their primary or secondary drinking water from 
the Big Thompson River and rely on this source of high-
quality water. The Big Thompson River is a heavily 
managed and over-allocated river system that is central 
to transporting western slope water across the 
continental divide, via the C-BT Project, to Front Range 
communities through a complex network of 
infrastructure. Numerous privately owned and operated 
diversions and miles of ditch system throughout the 
Envisioning Project’s area provide water delivery from the 
river to water rights owners across Loveland and to 
downstream communities (Johnstown, Milliken, and 
Greeley). While the river provides for agricultural 
irrigation, municipal water use, industry/fabrication, and 
other local economic needs, it also provides critical 
habitat for native plants, fish, and wildlife, and supports a 
robust sport fishing and recreational sector and local 
economy. It is important to note that all water 
management decisions are based on legally decreed 
water rights adjudicated by State Courts. 

 
The 2013 Big Thompson Flood brought the 
highest peak flows and greatest damage 
to the Big Thompson Canyon and the 
surrounding Loveland area since the last 
major flood event in 1976. Recovery from 
the 2013 flood has spanned multiple years. 
Successfully completed flood recovery 
efforts have identified the need to develop, 
refine, and build on existing plans to 
establish a list of future enhancement 
projects and guide long-term work in the 
watershed.

Above: The Colorado-Big Thompson Project’s Big Thompson 
Siphon, a major component of the water transit system, at 

the mouth of the Big Thompson Canyon.

Above: Reach 34 at Fairgrounds Park in the heart of Loveland during the 
2013 flood event. (Photo from City of Loveland)
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PROJECT GOAL
The goal of the Envisioning Project is to engage community members and stakeholders to 
create a shared vision for improving the Big Thompson River by identifying strategies and 
action plans that respect property and water rights, address water user needs, enhance 
environmental and recreational conditions and opportunities, and encourage responsible 
development.

PROJECT OBJECTIVES
• Engage residents and stakeholders in a process to identify common values and goals 

related to various water uses, including agriculture, municipal, recreation, fisheries, and 
riparian habitat.

• Assess river health and function within the project area, currently identified as the 
river reaches (segments of river) between the mouth of the Big Thompson Canyon to 
Interstate-25 (I-25) (Figure 2), by analyzing existing information and new data as needed, to 
identify key causes of river health or function impairment, and their locations and causes.

• Assess potential impacts of future human population growth, development, climate 
and weather changes have on river health and user needs and identify opportunities to 
mitigate these impacts.

• Identify and prioritize voluntary, multi-purpose projects and actions that will protect and 
enhance the Big Thompson Corridor and associated water utilization while meeting our 
collective needs and values.

Figure 2 Extent of the Big Thompson River Envisioning Project and past planning efforts. The Envisioning project 
assessed the current conditions and potential enhancement opportunities for the Big Thompson River and associated 

riparian corridor between the Big Thompson Canyon Mouth and Interstate 25 (I-25).

Local Project Extents
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1.3 Planning Process
The Big Thompson Envisioning Project has followed a common process for SMPs described in more detail in Lotic 
(2018). The planning process began with the Big Thompson Watershed Coalition (BTWC) and partners developing a 
clear definition of the motivation, purpose, and scope of the project. Building on existing relationships fostered in the 
aftermath of the 2013 flood and through recovery work completed in the watershed, the stakeholder engagement 
process has been integral to creating a collaboratively driven planning process (Figure 3). As part of engaging 
stakeholders early in the process, the Big Thompson Watershed Coalition formed an Advisory Committee and several 
thematic working groups to guide the development of the plan. The groups agreed on a structure for gathering data, 
and oversaw a suite of river assessments conducted by the planning team to characterize existing conditions within 
the Big Thompson planning area. The results of these assessments, as well as the interplay between them, informed 
management strategies and potential project opportunities, which were then refined and prioritized by the planning 
team in consultation with the Advisory Committee and working groups.

1.4  Context & Geographic Setting of the Big Thompson Envisioning Project
The Big Thompson watershed extends from the high peaks of the Rocky Mountains down through the Colorado 
Piedmont to the confluence with the South Platte River. The Big Thompson River is a snowmelt-driven system, 
underlain by granite, sandstone, and shale geologic units, which give the watershed its unique character. The 
natural flow regime of the Big Thompson River is significantly affected by supplementary flows from the Colorado 
Big Thompson Water Project (CBT) delivering water from the west slope for use along the northern Front Range. 
The geographic extent of the Envisioning Project encompasses approximately 15 miles of the main stem of the Big 
Thompson River, from the mouth of Big Thompson Canyon downstream to I-25 (Figure 4).
The Big Thompson Envisioning Project is subdivided into three river segments:

 ◊  The Dakota Hogbacks segment extends from the mouth of Big Thompson Canyon downstream to the 
Namaqua Avenue. This segment encompasses the transition from the mountainous canyon to the foreland 
and is characterized by geologically- and anthropogenically-confined reaches that progressively widen onto 
the downstream alluvial fans and high plains.

 ◊  The Loveland-Urban segment extends from Namaqua Avenue to Boise Avenue. This segment runs 
through the City of Loveland and is characterized as an urban river that is highly affected by anthropogenic 
confinement and impacts.

 ◊  The I-25 Corridor segment extends from Boise Avenue downstream to I-25. This segment is characterized by 
a broad, unconfined alluvial valley with channelization and confinement of the river associated with industry, 
aggregate mining, development, and agriculture.

The Big Thompson River Envisioning Project assessments were evaluated on a reach-by-reach basis. A river reach 
is a segment of river that experiences a shared hydrologic, geomorphic, biologic, and anthropogenic condition and 
thus can be viewed as a single area. Reach names, numbers, and extents follow the same delineations as reaches 
used in the Big Thompson River Restoration Master Plan (Ayres, 2015), the Big Thompson River Corridor Master 
Plan (Wright Water Engineers, 2017), and the Big Thompson River Corridor Maintenance Program (Wright Water 
Engineers, 2018) (Figure 4). The consistent reach delineation is intended to build upon the existing knowledge base 
and allow for direct comparisons and reference.

Figure 3 The Big Thompson Envisioning Project Process
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Figure 4 Location and Extent of the Big Thompson River Envisioning Project 
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1.5 Plan Organization

Section 5. Next Steps 
Presents a road map of the next steps needed to pursue project goals and 

implement the management strategies and project opportunities.

Section 4. Management Goals, Strategies, and Project Opportunities
Provides an overview of the primary management goals, outlines specific 

management strategies to achieve those goals, and identifies project 
opportunities based on the Envisioning Project assessments and input from the 

Advisory Committee, stakeholders, and the community.

Section 3. Assessments
Provides summaries of the River Health, Hydrology, Diversion Infrastructure, 

Community Benefits, and Future Conditions assessments, which together 
provide a comprehensive understanding of baseline conditions throughout the 

Big Thompson Envisioning Project extent.

Section 2. Stakeholder and Community Engagement
Describes the roles of the Advisory Committee, stakeholders, and community 

in Plan development, including how each of these groups were involved, a 
timeline of stakeholder engagement and community outreach, and special 

considerations in the planning process.

Plan Sections:



2.0 Stakeholder & Community Engagement
2.1 Stakeholder and Community Engagement

2.2 Advisory Committee

2.3 Summary of Community Outreach and Input

9



10

2.1 Stakeholder and Community Engagement
In launching the Big Thompson Envisioning Project, BTWC’s goal was to engage diverse stakeholders across 
consumptive and non-consumptive water use interests to contribute to the development of a 20-year vision for 
the future of the Big Thompson River and water system through the city of Loveland. The project’s outreach plan 
was developed to identify common values and goals from a wide variety of water users within the community, 
representing agriculture, municipal, recreation, fisheries, wildlife habitat, and aesthetic enjoyment (Figure 5). The 
intended outcomes of this process were to:

• 1) Inform the community of the river and water system through Loveland

• 2)  Engage water users in critical conversations and thinking on alternatives to current river conditions and 
management processes that they envision for this river and water-use system.

BTWC’S River Envisioning Project Stakeholder Outreach Plan (Appendix A) outlined stakeholder identification, 
communication progression, and platforms by which community awareness of and participation in the project was 
carried out. 

A tiered approach was structured to engage different water 
users in various aspects of the Envisioning Project. Advisory 
Committee members contributed intensively through regular 
meetings to help guide the project’s development, including by 
overseeing the River Health, Hydrology, and Community Benefits 
Assessments. BTWC involved the broader community through 
surveys for the Community Benefits Assessment, webinars with key 
groups of stakeholders to update them and solicit their input on 
watershed needs and values in a discussion format, and individual 
conversations throughout the planning effort. 

Big Thompson Envisioning Project Stakeholder & Community Engagement Timeline

2019 2020 2021
May-Aug Sep-Dec Jan-Apr May-Aug Sep-Dec Jan-Apr May-Aug Sep-Dec

Advisory 
Committee & 

Working Group 
Meetings

PR & 
Communications

Outreach to 
Stakeholders 

& Community 
Members

Community 
Benefits Mapping 

Survey

=  ADVISORY COMMITTEE MEETINGSFigure 5 Stakeholder and Community Engagement Timeline

2.0  STAKEHOLDER & COMMUNITY 
ENGAGEMENT
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2.2 Advisory Committee
BTWC formed an Advisory Committee made up of approximately 20 municipal, recreational, commercial, water 
management, agricultural and other representatives to guide the overall planning effort. The Advisory Committee 
provided critical input in the project by refining and grounding of various assessments through technical expertise, 
increased network breadth, and stakeholder engagement expansion. Roles of the Advisory Committee included: 

Between July 2019 and August 2021, committee members provided over 350 total hours of project participation in 
Advisory Committee meetings and an additional 50+ hours of participation in the technical working groups.

• River Health, Hydrology, Diversion Infrastructure, and Community 
Benefits assessment development and methodology,

• Engagement strategies and stakeholder introductions,

• Project communication and circulation,

• Data consolidation and interpretation, and

• Data analysis and project outcome refinement.

The Advisory Committee was comprised of technical experts and industry leaders from 9 major watershed 
stakeholder groups in the Loveland area:

Agricultural Producers, Water Rights Owners, 
and Water Managers (irrigation companies)

Recreation, Tourism, and Beverage Industry

Local Government and Land Use Planning

Environmental Planning and Conservation

River-Front Landowners

General Public and Community Member

Other

Various participants served this role simultaneously

Water Utilities

BIG THOMPSON 
WATERSHED COALITION
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Working Groups were formed from a subset of the Advisory Committee members with specific, technical expertise 
in various fields of river and water management and community interests. 

HYDROLOGY
JEAN LEVER | Big Thompson River Commissioner 
(Colorado Department of Water Resources)

TINA KURTZ | Environmental Coordinator Specialist 
(Larimer County)

CHRISTOPHER CARLSON | Civil Engineer (City of Loveland)

KATIE MELANDER | Senior Water Resource Engineer 
(Northern Colorado Water Conservancy District)

JENNIFER STEPHENSON | Water Quality Monitoring 
and Compliance Coordinator (Northern Colorado Water 
Conservancy District)

WATER QUALITY/BIOLOGY
ANDREW FAYRAM | Water Quality Project Manager 
(Big Thompson Watershed Forum, now City of Loveland)

JENNIFER STEPHENSON | Water Quality Monitoring 
and Compliance Coordinator (Northern Colorado Water 
Conservancy District)

LARRY ROGSTAD | BTWC Board President (BTWC, 
trained wildlife manager)

JASON DUETSCH | Hunter Outreach Coordinator 
(Colorado Parks & Wildlife)

WILLIAM ROSQUIST/FANK BUB | Chapter Member 
(Rocky Mountain Flycasters)

WORKING GROUP PARTICIPANTS: 

GEOMORPHOLOGY 
CHRISTOPHER CARLSON | Civil Engineer (City of 
Loveland)

NINA CUDAHY | Water and Sewer Deputy Director 
(City of Greeley)

TINA KURTZ | Environmental Coordinator Specialist 
(Larimer County)

KATIE MELANDER | Senior Water Resource Engineer 
(Northern Colorado Water Conservancy District)

JENNIFER STEPHENSON | Water Quality Monitoring 
and Compliance Coordinator (Northern Colorado Water 
Conservancy District)

COMMUNITY BENEFITS 
LARRY HOWARD | Senior Civil Engineer/Water 
Resource Engineer (City of Loveland)

JENNIFER HEWETT-APPERSON | Senior Planner (City of 
Loveland)

DAVID JESSUP | Business/Ranch owner (Sylvan Dale 
Guest Ranch)

LARRY ROGSTAD | BTWC Board President (BTWC, 
trained wildlife manager)

RICHARD ALPER | BTWC Board Secretary (BTWC, 
trained lawyer and professional facilitator)

2.3 Summary of Community Outreach and Input
With the onset of COVID-19 in spring 2020, the BTWC River Envisioning Project Stakeholder Outreach Plan and 
revised Remote Stakeholder Engagement Plan (Appendix A) redirected community and stakeholder engagement 
efforts to remote-only engagement practices. These consisted of printed and electronic informational materials with 
various circulation strategies, direct phone calls, focus group webinars, discussions with targeted groups of water 
users, and an interactive on-line survey, described later in this report (Section 3.4 Community Benefits Assessment).
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BTWC staff and the BTWC's Task Force, board members involved in the project, partitioned the list and proceeded to 
carry out engagement in a three step plan:

OVER THE COURSE OF 18 MONTHS IN 2019-2020, BTWC’S 
ENGAGEMENT EFFORTS INCLUDED THE FOLLOWING:

• 20 advisory committee members through regular meetings and communication

• 150 local businesses (wineries and breweries, recreation and tourism, native plant nurseries, tourist 
accommodations and event venues, irrigation companies, agricultural producers and consultants, industry 
and mining, and real estate and development groups), including conducting 50 individual phone calls

• 27 focus-group participants (recreation and tourism, riparian landowners, real estate agents/developers)

• 13 additional stakeholders through one-on-one conversations (mining and irrigation companies,  
ag consultants, local government)

• 273 survey respondents through the Community Benefits Assessment (outcomes reported in Section 3.4 
Community Benefits Assessment)

• Additional local irrigators through tours of the Southside, Home Supply, and Greeley-Loveland irrigation 
company diversions and ditch water transit systems 

• Thousands of additional community members through various on-line and printed materials

Identify the appropriate contact for that business, engage them in a brief conversation on 
the project, and invite them to attend an on-line meeting;

Host on-line, interactive Zoom meetings for each sector in a focus group of their peers to 
introduce the project and open discussion on their needs and interests for the future of 
the river system;

Encourage all contacts; regardless of their Zoom meeting attendance, to take an 
interactive on-line survey, the Community Benefits Assessment.



3.0  Assessments
3.1 River Health Assessment

3.2 Hydrologic Assessment

3.3 Diversion Infrastructure Assessment

3.4 Community Benefits Assessment

3.5 Future Conditions and Potential Impacts
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The Big Thompson Envisioning Project assessments provide the foundation for characterizing existing conditions of 
river health, hydrology, diversion infrastructure, community benefits and services, as well as projections of future 
conditions within the Envisioning Project extents. These assessments allow for identification of key issues affecting 
the Big Thompson River system, and evaluation and development of the potential management strategies and 
project opportunities available to BTWC, local stakeholders, and the broader community.

The Big Thompson River, with associated irrigation infrastructure and input of CBT water, is a complex and 
dynamic system. Multiple interwoven factors and constraints influence river condition, long-term maintenance 
and sustainability, and the ability of the river to provide a wealth of resources and benefits to the surrounding 
community. The complexity of the system necessitates a comprehensive and interdisciplinary approach to river 
assessment and development of management strategies. For example, focused potential management objectives, 
such as identifying flow ranges to meet water quality standards, must be understood in the broader context of 
water demand and delivery and overall river and riparian health to be effective and sustainable. Management 
actions that address specific issues within the river system involve trade-offs between multiple components that 
can only be fully understood through a holistic characterization of existing conditions and trends.

Below are summaries of the assessments of River Health, Hydrology, Diversion Infrastructure, Community Benefits, 
and Future Conditions. Together, these assessments provide a holistic overview of existing conditions within the 
Big Thompson Envisioning Project extent and helped guide the recommended management strategies and project 
opportunities (Section 4). At the beginning of each assessment section there is a brief summary of the assessment 
approach and key findings, followed by additional details in subsequent subsections. A comprehensive list of data 
sources used during the assessment effort can be found in Appendix H.

Big Thompson River at Reach 25 during the Big Dam water diversion tour with 
Home Supply Irrigation Company.

3.0 ASSESSMENTS
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3.1 River Health Assessment 
The River Health Assessment is an objective, science-based assessment of physical (hydrology and geomorphology), 
biological, and chemical (water quality) functions within the river system. The assessment evaluates the severity of 
river health impairment, on a reach-by-reach basis, as the degree of departure from an optimal or undisturbed 
state. The assessment is based on a stratified framework where a suite of individual indicators of river health and 
function are “graded” (A, B, C, D, F) based on their degree of impairment and the amount of maintenance required 
to sustain or improve river conditions. The indicator grades are then integrated to provide an overall river health 
grade for each reach. In addition to the grades, the causes of impairment – or stressors – affecting each indicator 
are identified. The result is a river health report card that comprehensively describes river health by diagnosing the 
severity, extent, and causes of impairment within each reach, as well as broader trends across river segments and 
the entirety of the Big Thompson Envisioning Project. River health report cards were developed for each reach 
within the project extent to characterize the degree and causes of impairment to physical, biological, and chemical 
functions.

3.1.1 RIVER HEALTH ASSESSMENT FRAMEWORK AND APPROACH
The River Health Assessment is designed to provide an objective understanding of existing conditions of river 
health, independent of community values, desired benefits, or special interests. The assessment framework is 
adapted from the Functional Assessment of Colorado Streams (FACStream) (Johnson, et. al., 2016), as well as 
more recent applications and modifications of this approach, such as the Colorado Stream Health Assessment 
Framework (COSHAF), which have been successfully implemented on other SMPs (e.g., the River Health Assessment 
Framework, Cache La Poudre, 2015; Crystal River Management Plan, 2016; Yampa River Health Assessment and 

KEY FINDINGS
• Overall, there is a downstream increase in river health impairment and stressors 

negatively affecting the system. This impairment is reflected in a general decrease in river 
health grades.

• The upstream most reaches within the Dakota Hogback segment have overall river health 
grades ranging from highly functional (B grade) to mostly functional (C grade), with the 
primary causes of impairment stemming from modifications to the hydrologic regime, 
in-channel structures, channelization and armoring, and encroachment into the riparian 
corridor by urbanization and development.

• Within the Loveland-Urban segment, overall reach grades range from mostly functional 
(C grade) to partly functional (D grade), and are heavily impaired by urbanization and 
development, aggregate mining, and channelization.

• The I-25 Corridor segment has overall reach grades that range from mostly functional  
(C- grade) to partly functional (D grade). River health is primarily impacted by 
channelization and armoring of banks associated with industry and aggregate mining, 
which have disconnected and impaired stream function.

• Based on the river health assessment report cards, recommended management strategies 
and project opportunities (discussed on Section 4.0) should focus on:

 ◊ Preserving river health functions with the Dakota Hogback segment,
 ◊ Enhancing and restoring reaches within the Loveland-Urban segment, and
 ◊ Connecting channel and floodplain functions and processes within the I-25 corridor.
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Streamflow Management Plan, 2018). The FACStream and COSHAF frameworks have been customized to the 
specific needs and setting of the Big Thompson Envisioning Project. This framework was chosen by the technical 
team and BTWC because it was developed specifically for the purposes of assessing and describing the functional 
condition of Colorado’s rivers. The Big Thompson Envisioning Project’s River Health Assessment method builds on 
the FACStream and COSHAF templates and considers the core drivers and stressors of Big Thompson River health.

The framework defines river ‘health’ in terms of a gradient of functionality and self-sustainability. A simple grading 
system is used to express the health and functionality of each reach (Table 1). This assessment evaluates river 

health based on the degree of impairment or departure from an optimal 
or undisturbed state – where river form and function reflect natural 
processes unencumbered by anthropogenic impairments. It assumes that 
physical, biological, and chemical conditions are or would be optimally 
functioning in a “natural” state, and that anthropogenic disturbances drive 
disequilibrium and functional degradation of the river system (FACStream 
1.0, Johnson, et al., 2016).

It is important to note that this assessment is designed to characterize 
existing conditions of river health and function independent of the desired 
benefits of the surrounding community (which may vary by community 
or change over time). Although river health directly, and indirectly, 
correlates with the available benefits and resources the river 
provides to local communities, the assessment itself is not influenced 
by community or stakeholder values or interests. It is purely a 
functional assessment of river health and condition.

The assessment is based on 
a stratified framework that 
characterizes the key functions 
of the Big Thompson River 
through nine indicators or 
“signals” of river health, with 
each indicator evaluated based 
on one or more measurable 
variables (Table 2). Grading 
guidelines were developed for 
each variable that define the 
range of conditions that achieve 
a functional and healthy river. 
When evaluated collectively, 
these indicators provide a 
comprehensive understanding 
of river health by identifying 
the severity, extent, and causes 
of impairment and the relative 
amount of maintenance and/or 
management required to sustain 
characteristic river functions.

Parameter Indicator Variable
Total Volume
Peak Flows
Base Flows (Biologically Critical Threshold Analysis)
Rate of Change/Variability
Sediment Supply
Sediment Transport
High Frequency
Medium Frequency
Planform
Channel Geometry
Longitudinal Profile and Slope
Dynamic Equilibrium
Resiliency

Riparian Condition Riparian Condition
Macrohabitat
Microhabitat

Trophic Structure Trophic Structure
Physical Parameters
Nutrients and Biological Contaminants
Metals

Biology Structural Complexity

Water Quality Water Quality

Hydrology Flow Regime

Geomorphology

Sediment Regime

Floodplain Connectivity

Channel Morphology

Stability

Table 2 River Health Assessment Framework Parameters,  
Indicators, and Variables

Table 1 Generalized grading of 
functional conditions

Grade Guideline

A Optimal and Fully Functional

B Highly Functional

C Mostly Functional

D Partly Functional

F Dysfunctional
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Summary descriptions of the nine indicators are presented below. More detailed descriptions of indicators, the 
variables for each indicator, and the specific grading guidelines and recommended ranges are presented in 
Appendix B. 

Although each indicator variable is evaluated independently, it is important to recognize the complex interactions 
and feedbacks between the primary drivers of river health and function (Fischenich, 2006). Healthy rivers are 
dynamic rivers, which naturally adjust and fluctuate to maintain the suite of natural functions and processes. 
When one indicator is impaired by an outside stressor or disturbance, the effect often cascades through the 
system resulting in broader degradation of river health that can propagate within a reach, river segment, or 
across a watershed.

Trophic Structure considers the biological components of the natural infrastructure of a reach, including microbes, 
aquatic vegetation, macroinvertebrates, fish, and amphibians. Ecosystems that can support complex trophic 
structures are generally healthier and more resilient to stressors like human activities, drought, and climate change.

Water Quality is determined by a combination of land and water uses and biogeochemical processes within 
the watershed.

Structural Complexity considers the degree of complexity and heterogeneity in the physical structure of a 
particular reach. This heterogeneity is a result of complex interactions between hydraulics, geomorphology, and 
biological drivers at different scales.

Riparian Condition describes the degree to which riparian areas support river health and critical functions 
such as habitat for fish and wildlife, bank stabilization, flood energy dissipation, biogeochemical cycling, and 
water temperature regulation.

Stability considers both dynamic equilibrium and resilience together to rate the probability that the reach will 
maintain functional geomorphic and vegetative structures and processes over time.

Channel Morphology describes the characteristic channel forms and patterns of geomorphic process domain and 
the dynamic equilibrium between hydrology, sediment and biologic interactions, as well as adaptations/responses 
to disturbance.

Floodplain Connectivity describes the degree to which water inundates and hydrates the adjacent riparian 
corridor. It is a measure of the extent and frequency with which flows inundate the riparian corridor and are able 
to accommodate peak flows and help maintain riparian vegetation.

Sediment Regime reflects the net balance of sediment supplied to a reach and sediment transported or exported 
out of the reach. Imbalances in sediment regime are the driving cause of excessive aggradation of degradation.

Flow Regime describes the characteristic pattern, represented by a hydrograph, by which water is supplied to 
a reach from its contributing watershed. Flow regime is a primary determinant of the structure and function of 
streams and rivers.
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3.1.2 CAUSES OF IMPAIRMENT - STRESSORS
In addition to evaluating the core indicators and drivers of river functions, a key element of effective river health 
assessment is identifying and evaluating the primary causes of impairment – or stressors – responsible for the 
degradation of river health. There are many factors affecting river processes and the self-sustaining ability of the 
river to maintain healthy, functional conditions. Following the FACStream and COSHAF frameworks, the primary 
stressors and relative impacts on river health were identified within each reach (Table 3 and Table 4). Stressors are 
categorized based on the scale of their impact as either watershed to stream segment scale or stream segment to 
reach scale. Identifying stressors and understanding the causes of impairment is critical to developing effective 
management strategies and understanding which aspects of river health and at what scale local stakeholders can 
feasibly and practically address.

Table 3 List of primary stressors affecting river health

STRESSORS DESCRIPTION

WATERSHED 
TO STREAM 

SEGMENT SCALE 
STRESSORS

Surface Water 
Diversions

Flow diversions to support agricultural and municipal 
needs that impair natural flow regime

Dam/Reservoir 
Operations

Peak flow reductions caused by normal reservoir 
operations, with potential augmentation to baseflow

Inflow & Return Flow Inflows and return flows to the river with altered 
timing and/or physical and chemical properties

Watershed Scale 
Landuse

Development and land use in the watershed and 
surrounding area that impairs river functions

SEGMENT TO 
REACH SCALE 
STRESSORS:  

RIVER, 
FLOODPLAIN, 

RIPARIAN 
CORRIDOR

Riparian Landcover 
Conversion

Riparian corridor and floodplain altered to support 
rural or agricultural landuses

Urbanization & 
Development

Riparian corridor and floodplain converted for 
commercial/industrial, infrastructure, transportation, 
or residential use

Aggregate Mining In-channel or floodplain aggregate mining and/or 
large-scale excavation, gravel pits/pond

Roads & Bridges Roads, bridges, railroad, or trails that impact the 
channel, floodplain or riparian corridor

In-Channel Structures 
(dams/weirs/grade 
control structures)

Dams, weirs, diversions, grade control, or other in-
channel structures that impair water and sediment 
continuity or pose fish/aquatic species barriers

Levees/Channelization Levees, high banks, raised parallel roads, or other 
channelization of river reaches

Bank and/or Channel 
Armoring

Banks and/or channels stabilized with engineered 
structures, bank armoring (e.g. rip-rap, concrete 
lined, etc.)

Hillslope, Bank, and 
Channel Erosion

Erosion from hillslopes, banks, or channel providing 
artificially high sediment supply (above natural); or 
stabilized hillslopes, banks, or channels, causing 
artificially low supply

Woody Material 
Removal

Channel and floodplain debris removal or diminished 
wood recruitment
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Table 4 Relative impact of stressors on river health indicators ranging from low (white) to high (black)

 Indicator
 Flow Regime
 Sediment Regime
 Floodplain Connectivity
 Channel Morphology
 Stability
 Riparian Condition
 Structural Complexity
 Trophic Structure
 Water Quality
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Indicator

Stream Segment to Reach Scale Stressors: River, Floodplain, 
Riparian Corridor

3.1.3 GRADING GUIDELINES AND METHODS
Following the FACStream 1.0 and COSHAF frameworks, the Big Thompson River Health Assessment uses an 
academic grading scale (A, B, C, D, F) to describe the varying degrees of impairment and/or functionality relative 
to an undisturbed system and the relative amount of maintenance required. Specific grading guidelines for each 
variable provide the criteria for the conditions or magnitude of impairment warranting a given grade. Below, 
general grading guidelines are presented that were developed to define the overarching principals used to calibrate 
all the variables against a common description for each letter grade (Figure 6). Note that the grading guidelines 
presented in FACStream have been customized specifically to the Big Thompson River. The specificity or degree of 
customization of the guidelines for each variable varies based on availability of existing data, as well as the need 
to distinguish between conditions on different river systems. Appendix B provides further detail, background, and 
reasoning for each grading guideline. 

Grading criteria were developed based on the severity of stressors degrading the indicator variables, as well as the 
amount of maintenance required to sustain or improve physical, biological, and/or chemical conditions (Figure 6; 
Appendix B). Required maintenance is a critical component in grading existing conditions. If the system doesn't need 
or require maintenance it is implied that the system is self-sustaining and in a state of dynamic equilibrium. When 
active maintenance is required to re-establish, restore, or maintain natural functions within the system, river health 
is impaired, which has both direct and intrinsic costs. 

Within a given letter grade, the range of conditions may vary within the bounds of the grading criteria, with reaches 
on the upper end receiving a plus (e.g., C+ grade) and reaches on the lower end receiving a minus (e.g., C- grade).
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GRADE GUIDELINE DESCRIPTION

A
Optimal and 
Fully Functional 
River System

The condition of the 
indicator variable is self-
sustaining and supports 
functional characteristics 
appropriate to sustain 
river health. Minimal, 
if any, management 
is required to sustain 
and protect this level of 
function given stressors 
from the modern 
landscape and climate.

B
Highly Functional 
with Minimal 
Maintenance

The condition of the 
indicator variable 
maintains essential 
qualities that support a 
high level of ecological 
function, yet there 
is some influence of 
stressors at a minor but 
detectable level. The 
variable requires limited 
management to sustain 
and protect against 
stressors. The variable 
retains its essential 
qualities and fully 
supports physical and 
ecological function.

Figure 6 General river health grading guidelines and schematic representations of river conditions
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GRADE GUIDELINE DESCRIPTION

C
Mostly 
Functional 
with Moderate 
Maintenance

The condition of the 
indicator variable is 
moderately altered and/
or degraded by stressors 
that substantially 
influence the variable’s 
functionality. The 
variable still supports 
natural physical and 
ecological functioning. 
Frequent management 
and maintenance are 
required to sustain the 
characteristic functional 
role of the variable.

D
Partly Functional 
with Active 
Maintenance

The condition of the 
indicator variable is 
significantly altered by 
stressors that impair the 
indicator variables’ ability 
to support characteristic 
function and the overall 
health of the river. 
Extensive, consistent 
active management 
and maintenance is 
required are required to 
sustain the characteristic 
functional role of the 
variable.

F
Dysfunctional 
with Intensive 
Maintenance

The condition of the 
indicator variable is 
under the influence 
of severe adverse 
alterations/stressors. 
The level of alteration 
generally results in an 
inability of the indicator 
variable to support 
characteristic functions 
and/or it otherwise 
makes the area 
biologically unsuitable.

Figure 6 General river health grading guidelines and schematic representations of river conditions
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Grading of individual reaches follows a nested hierarchy (Figure 7). Measurable grading criteria were developed for 
each variable that describe the specific conditions associated with each river health grade (A, B, C, D, F; described 
in Appendix B). Variable grades within a single indicator were then averaged to provide the indicator grade; and 
a weighted average of indicator grades were used to calculate the overall river health grade for the reach. For 
example, the Channel Morphology indicator grade is the average of its three comprising variables: Planform, 
Channel Geometry, and Longitudinal Profile. Similarly, the overall river health grade is the weighted average of 
all indicators. The weighting and integration method is consistent across all reaches and generally follows the 
FACStream framework, with modifications to fit the customized framework and setting of the Big Thompson River 
Health Assessment.

Figure 7 Example of river health grading process (from Reach 27 – Glade Road)

Glade Road
27

Planform B-
Channel Geometry C+
Longitudinal Profile and Slope A-

Indicator Grade B

Indicator

Channel 
Morphology

Variable

Glade Road

27

Flow Regime 20% C+

Sediment Regime 5% B

Floodplain Connectivity 15% C

Channel Morphology 10% B

Stability 10% B-

Riparian Condition 15% D

Structural Complexity 10% B-

Trophic Structure 5% B

Water Quality 10% C+

C+Weighted River Health Grade

Indicator Scoring Weight
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3.1.4 BIG THOMPSON RIVER HEALTH REPORT CARDS 
River health grades are summarized for the entire project area in Figure 8, and river health report cards are 
presented for each reach in Figure 9 (Dakota Hogbacks segment), Figure 10 (Loveland-Urban segment), and Figure 
11 (I-25 Corridor segment). Grades represent the degree of impairment or departure from a natural or undisturbed 
condition, while the relative impact of stressors identifies the primary causes of that impairment.

• Overall, there is an increase in river health 
impairment and stressors negatively 
affecting the system as you move 
downstream from Reach 24 to Reach 39. This 
impairment is reflected in a general decrease 
in river health grades.

• Within the Dakota Hogbacks segment, overall 
reach grades range from highly functional (B 
grade) to mostly functional (C grade). The most 
impacted reaches—Reach 24-Sylvan Dale, Reach 
25-Loveland Water Treatment Plant (WTP), 
Reach 26-Riverview, and Reach 30-Rossum-
Namaqua—are impaired by hydromodification 
and in-channel structures, channelization and 
armoring, and encroachment into the riparian 
corridor by urbanization and development. 
Conversely, the least impacted reaches—Reach 
27-Glade Road, Reach 28-Whiteside, and Reach 
29-Morey Open Space—have the most natural 
flow regimes, well-connected floodplains, and 
minimal in-channel impediments to water and 
sediment continuity.

Reach 28, Whiteside, showing pre-restoration river conditions 
where delivery of 4-5ft of sediment caused a river avulsion 

during the 2013 Big Thompson Flood. 

Figure 8 A summary of river health grades for the project extent.

Reach Health Scores

Fairgrounds Park (Photo Credit: City of Loveland)
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• The Loveland-Urban river segment is heavily impacted by urbanization and development, and aggregate mining 
adjacent to the river corridor, with overall river health grades ranging from mostly functional (C grade) to partly 
functional (D grade). Channelization and armoring have “locked in” the channel and disconnected the floodplains, 
while urbanization and development have encroached into the riparian corridor leading to a loss of riparian 
vegetation and habitat. The combination of urbanization and development adjacent to the river and in-channel 
structures and hydromodification that impact water and sediment continuity, results in a less resilient river system 
that is unable to maintain a dynamic equilibrium or respond/adapt to disturbance events.

• The I-25 Corridor segment is primarily impacted by aggregate mining and industrial use adjacent to the channel and 
the associated channelization and armoring of banks, which inhibit floodplain connectivity and self-maintenance of 
riparian vegetation and natural river functions. Overall river health grades range from mostly functional (C- grade) to 
partly functional (D grade). Gravel mining and channelization have disconnected the channel from the floodplain and 
upland surfaces, eliminating allowable space for the development and maintenance of a resilient riparian corridor 
that can dynamically adjust and adapt to anthropogenic or natural disturbances. 

• Based in part on the river health assessment report cards, our team has developed recommended management 
strategies and project opportunities (discussed in detail in Section 4.0) that focus on:

 ◊  Preserving river health functions with the Dakota Hogback segment,
 ◊  Enhancing and restoring reaches within the Loveland-Urban segment, and
 ◊  Connecting channel and floodplain functions and processes within the I-25 corridor.

• Although the river health grades reflect a variance from an optimal, undisturbed condition, restoration 
to an unimpacted, optimal state is often not feasible or possible given necessary river uses, complexity of 
water utilization infrastructure, site-specific conditions, and budgetary constraints. Therefore, restoration 
and management decisions should be made based on achieving the “best attainable” or maximum 
improvement to river health within project constraints. This framework provides a platform that encourages 
stakeholder involvement and enables meaningful dialogue regarding management and restoration decisions and 
potential, feasible outcomes.

500 ft
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N

© 2021 Google

© 2021 Google

© 2021 Google

Big Thompson River near Simpson Ponds SWA
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DAKOTA HOGBACKS  
RIVER HEALTH GRADES

Big Thompson River 
Envisioning Plan

Generalized river health 
grading criteria

Grade Guideline

A Optimal and Fully Functional

B Highly Functional

C Mostly Functional

D Partly Functional

F Dysfunctional

24 25 26 27 28 29 30

0

1

2

3

4

5

High 
Impact

Low 
Impact

Relative impact of 
stressors on river health

Colorado's Decision 
Support System

Figure 9 River health report card and relative stressor impact for reaches within the Dakota Hogbacks river segment
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LOVELAND - URBAN SEGMENT 
RIVER HEALTH GRADES

Big Thompson River 
Envisioning Plan

Generalized river health 
grading criteria

Grade Guideline

A Optimal and Fully Functional

B Highly Functional

C Mostly Functional

D Partly Functional

F Dysfunctional

31 32 33 34 35 36
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Impact

Relative impact of 
stressors on river health

Colorado's Decision 
Support System

Figure 10 River health report card and relative stressor impact for reaches within the Loveland-Urban river segment
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I-25 CORRIDOR  
RIVER HEALTH GRADES

Big Thompson River 
Envisioning Plan

Generalized river health 
grading criteria

Grade Guideline

A Optimal and Fully Functional

B Highly Functional

C Mostly Functional

D Partly Functional

F Dysfunctional

37 38 39
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Relative impact of 
stressors on river health

Colorado's Decision 
Support System

Figure 11 River health report card and relative stressor impact for reaches within the I-25 Corridor river segment
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3.2 Hydrologic Assessment 
The hydrologic assessment characterizes the flow regime of the Big Thompson River – i.e., the volume, rate, and 
timing of flow. Hydrology of the Big Thompson River is driven by basin characteristics and climate (precipitation as 
snow or rain), as well as the numerous water users, administrators, infrastructure impacts, and environmental uses. 
The hydrologic assessment evaluates a suite of flow regime metrics through a comparison of existing and baseline 
(i.e., natural) conditions. The hydrologic analysis includes evaluation of average daily flows, peak flows, and dry-up 
periods (i.e., very low or no flow in the river) for both existing and baseline (natural or unmodified) conditions to 
gain an understanding of how water moves through the Big Thompson River and how existing conditions have 
diverged from a more naturalized flow regime.

3.2.1 HYDROLOGIC ASSESSMENT APPROACH
The hydrologic analysis was performed at 21 locations between Dille Tunnel and I-25 (Figure 12), using sixty-four 
years of average daily flows obtained from the Northern Colorado Water Conservancy District’s (Northern Water or 
Northern) Point Flow Model (PFM). The average daily flows were used to calculate several different metrics that 
indicate the quantity and timing of flows at each location. These metrics were identified as critical components for 
supporting the various demands and needs of the river (irrigation, recreation, ecosystem, etc).

The existing flow regime, based on Northern Water’s 
PFM, was compared to “baseline” conditions that are 
representative of a more naturalized flow regime. 
Baseline conditions provide a comparative tool, and 
were determined using a PFM collection location 
upstream of the Envisioning Project extent (upstream 
of Reach 24) by computationally removing all diversions 
and return flows downstream of Lake Estes to simulate 
a more naturalized flow regime (Appendix C). 

Appendix C contains more details of the hydrologic analysis and methods, including a comprehensive set of 
graphics that summarize various flow regime metrics for each location analyzed. The following sections provide 
example interpretation of those graphics and how they are used as part of the overall Envisioning Project.

KEY POINTS
• Average daily flows for existing conditions range between 50-200 cubic feet per second (cfs), and 

generally decrease from upstream to downstream. Daily flows, at all locations, are highly variable 
from month to month and year to year. 

• Existing daily flows are considerably lower compared to baseline conditions for most reaches. The 
differences in average daily flows between existing and baseline conditions tend to be larger during 
the non-irrigation season (October-April) than during the irrigation season.

• Daily flows tend to fluctuate more under existing conditions above Big Barnes Ditch, Reach 29, and 
fluctuate less under existing conditions below Big Barnes Ditch. 

• Existing average annual peak flows range between 800-1,100 cfs and are lower than baseline 
conditions in most reaches, except between the Hansen Power Plant Inflow and Big Barnes Ditch. 

• Dry-up days occur most often in reaches between the Home Supply Ditch and Rist-Goss Ditch, with 
the exception of Reaches 27 through 29 where inflows from Buckhorn Creek and Dry Creek limit 
dry-up days. Most dry-up days occur during the non-irrigation season (October-April). Dry-up periods 
during the summer months are mostly limited to locations downstream of the Loveland-Greeley 
Canal, Farmers Irrigation Canal, and Hillsborough Ditch.

• Although the C-BT Project transfers a large amount of water into and through Lake Estes, the 
majority of that water never reaches the Big Thompson River or is diverted in the headwaters 
upstream of the Envisioning Project reaches.

The intent of comparing existing hydrology to 
a baseline condition is to understand how the 
river may have changed over time and how those 
changes vary among different reaches – it is not 
intended to imply that a future flow regime can or 
should be returned to the baseline condition.
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3.2.2 DAILY FLOWS
Daily flows are a fundamental metric that describe the magnitude, timing, and variability of flows within a river. 
Figure 13 presents average daily flows for each day of the year from the entire 64-year period of record at Reach 30, 
just downstream of the Big Barnes Ditch (similar figures for other locations are available in Appendix C). The figure 
demonstrates that flows generally begin to increase during the spring, peak in June, and then decrease until the 
following spring. This seasonal trend is typical for many Colorado rivers due to the effects of snowmelt runoff and 
irrigation diversion demand through October. The figure also shows how variable daily flows are from one year to 
another. The blue lines represent average daily flows for all years analyzed, while the yellow and red lines represent 
the 90th percentile (very “wet” years) and 10th percentile (very “dry” years) daily flows, respectively. The variability of 
flows between average, wet, and dry years is typical and expected for most rivers in Colorado.

Figure 13 Daily flow analysis for Reach 30 below Big Barnes Diversion (PFM ID 4671)

1 For reference, this figure and all others included in this section present locations moving downstream from left to right.   
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Figure 14 shows the average daily flows (ranging from 50-200 cfs) for the entire 64-year analysis period for each 
location of the 21 locations analyzed. The figure also shows how existing flows have changed compared to baseline 
(natural) conditions, with existing flows at most locations being considerably lower than baseline conditions. The 
only locations where average flows exceed those of baseline conditions are those immediately downstream of the 
Hansen Feeder Canal inflow.

Figure 14 Average daily flows at PFM locations for existing and baseline conditions. Values at the top of the bars indicate 
the percent change from baseline to existing conditions. Refer to Figure 12 Point Flow Model location identification 

numbers for correlating monitoring location names.
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While Figure 14 summarizes average daily flows for the entire 64-year period of analysis, Table 5 summarizes 
average daily flows for each month of the year. This table demonstrates that the variability of flows throughout each 
year, as described for PFM ID 4671 (Big Barnes Diversion - Reach 30; Figure 13), is similar at all locations analyzed. 
However, the seasonal variability is generally less pronounced moving downstream. 

Table 5 Average daily flows (cfs) for existing conditions, summarized on a monthly basis

Finally, the magnitude of average daily flow departures from baseline conditions were summarized monthly for 
each of the 21 locations analyzed (Table 6). The percent departure of average daily flows is a measure of the 
reduction in existing flow conditions relative to baseline conditions. There are limited locations where monthly 
departures are less than 25% (green in Table 6), suggesting only moderate departures from natural conditions. 
The vast majority of monthly departures from baseline conditions are greater than 25%, with the largest generally 
occurring during the non-irrigation months. During the summer months, inflows from the Hansen Feeder Canal 
keep average daily flows near (less than 50%) baseline conditions directly downstream of Big Barnes Ditch. The 
departures from baseline during irrigation months are generally greater and increase further downstream of Big 
Barns Ditch and the Hansen Feeder Canal 

Table 6 Departure of average daily flows from baseline conditions at PFM locations, summarized on a monthly basis
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3.2.3 PEAK FLOWS
Peak flows, particularly those that occur on a frequent basis, are important to flush sediment through the river 
corridor and support riparian habitat. Figure 15 presents average annual peak flows for existing and baseline 
conditions. Existing annual peak flows range from 800-1,100 cfs, with the highest peak flows generally occurring 
upstream of Big Barnes Ditch and lowest occurring downstream of Big Barnes Ditch. Peak flows for other return 
periods were also estimated and are provided for each location analyzed in Appendix C.

Figure 15 Average annual peak daily flows at PFM locations for existing and baseline conditions



36

3.2.4 DRY-UP PERIODS
Some reaches experience periods of very low flows, which can stress aquatic life and can affect recreational 
opportunities. Figure 16 shows the number and percent of days over the period of record analyzed (23,376 days) 
during which the average daily flow was less than 1 cfs at each location for existing conditions. This figure shows 
that dry-up days are most frequent between the Home Supply Ditch (PFM 4636) and Buckhorn Creek inflow (PFM 
4661), and downstream of Big Barnes Ditch to the Rist-Goss Ditch (PFM 4676).

Figure 16 Number and percent of days with flow less than 1 cfs over the period of record 
(23,376 days) analyzed for existing conditions
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It is also important to understand when dry-up periods occur throughout the year. Table 7 shows the total number 
of dry-up days that occurred during each month of the period of record analyzed. Overall, the majority of dry-up 
days tend to occur from October through April. Dry-up periods during the summer months are mostly limited to 
locations downstream of the Loveland-Greeley Canal, Farmers Irrigation Canal, and Hillsborough Ditch. 

Table 7 Number of days over period of record (23,376 days) with flow less than 1 cfs, summarized by month,  
for existing conditions

3.2.5 HYDROLOGY RECOMMENDATIONS
The Big Thompson River is a highly managed system with numerous demands from water rights holders, 
municipalities, agriculture, ditch companies, water quality treatment, recreational users, and environmental 
needs. With such high demands on the river, making changes to the flow regime (e.g., changes to the volume or 
timing of flows) is a complex and politically and/or socially sensitive issue, a process which is highly regulated 
by legal decrees under Colorado water law. However, this assessment, evaluation of past and future trends 
(Section 3.5), and a broadening body of evidence show that the availability of water is changing in the Big 
Thompson River and across the Western US. Based on this and the other assessments from the Envisioning 
Project, a range of recommended management strategies and project opportunities have been developed that 
are outlined in Section 4 to help address the challenges of balancing the often-conflicting stream flow demands 
on the Big Thompson River. Any stream flow management strategy will require building trusted partnerships 
and long-term planning across a wide array of diverse water users. This assessment provides a starting point or 
platform to begin those conversations and bring user groups to the table to discuss specific needs and potential 
opportunities for multi-benefit solutions. Recommendations for building partnerships and developing potential 
future initiatives are presented in Sections 4 and 5.
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3.3 Diversion Infrastructure Assessment 
The diversion infrastructure assessment evaluated 10 diversions on a holistic basis to conceptualize potential 
projects to address the needs of a diverse group of stakeholders ranging from irrigators and municipalities, to 
environmental and recreational groups. As part of the assessment, a qualitative and quantitative evaluation of the 
diversion infrastructure was performed based on several different variables. The purpose of this evaluation was to 
score the existing infrastructure to help prioritize structures that could be enhanced for purposes of diverting water 
and other environmental and geomorphic considerations. 

KEY POINTS
The four diversion structures that were identified as the high priority were Big Barnes Ditch Diversion (133 pts), 
Farmers Irrigation Canal Diversion (117 pts), George Rist Ditch Diversion (115 pts), and Loveland-Greeley Canal 
Diversion (113 pts).

• The Big Barnes diversion structure has the highest priority for retrofit. Currently, the structure does not 
effectively function as intended and has trouble diverting its decreed water right as well as unintentionally 
leaking water when out of priority. Opportunities to provide fish passage, bank stabilization, and sediment 
transport could be balanced with diversion infrastructure needs. 

• The Farmers Irrigation Canal diversion structure is located in the heart of Loveland and is heavily used 
by recreationalists and is surrounded by parks and trails. The structure does not effectively function as 
intended and has trouble diverting its decreed water right. The ability to retrofit this diversion to improve its 
function is easier than most and provides a great deal of benefit and educational opportunities for the City.

• The George Rist diversion does not effectively function as intended due to overall design, as well as 
damage from the 2013 flood. The structure could be rebuilt with natural materials and with a reduced 
footprint. These modifications would also reduce sedimentation concerns and balance need for upstream 
bank stabilization.

• The Loveland-Greeley Canal diversion is a channel spanning structure that impounds a large amount of 
sediment causing aggradation issues and debris concerns upstream of the structure and at the diversion itself. 
This structure would require full replacement to address sediment transport and fish passage concerns.

The project team recommends continued outreach and discussions with the ditch companies and their 
constituents to understand opportunities for multi-benefit projects that can provide both water supply, 
ecological, and geomorphic enhancements. Continued conversations will be valuable in helping to discover 
ways to be more efficient with less water and leverage multi-benefit projects to the betterment of the state 
as a whole. Continued discussions could also provide more information and outreach on the process and 
benefits of stream management plans.
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3.3.1 DIVERSION INFRASTRUCTURE ASSESSMENT APPROACH
The Big Thompson River has numerous locations where water is diverted from the river for various uses. The 
major uses of this water are for agricultural irrigation, industrial processes, and municipal needs. This assessment 
evaluates the more prominent structures along the Big Thompson River from the Big Thompson Canyon to I-25 
(Figure 17). 
In-river structures support water uses such as irrigation and industry that are important economic drivers in 
the Envisioning Project area; however, thorough documentation of current water users’ specific needs does 
not currently exist. The project team evaluated diversion infrastructure in greater detail to help provide more 
information on these needs. This evaluation leveraged existing studies of diversion infrastructure in the identified 
project area from fish passage and other infrastructure studies completed prior to the Envisioning Project. 
Coordination and communication with the local Water Commissioner of Colorado State’s District 4 Division of Water 
Resources (DWR) was conducted to better understand management of the corridor, as well as outreach to the local 
ditch companies to understand specific issues/needs of existing infrastructure. 

The project team conducted site visits at ten diversion structures: 

The structures were selected based on input from the Advisory Committee and the Water Commissioners, and 
review of previously developed conceptual design and feasibility assessment for infrastructure improvements 
that were part of the previous Big Thompson River Fish Passage Study (Appendix E; AloTerra 2017). The site visits 
consisted of field observations of the river headgates, diversions, ditch conditions (where it was possible to tour 
with ditch companies), and measurement devices.

3.3.2 WATER USERS AND RIVER ADMINISTRATION
The Big Thompson River is an active working river. The river itself is heavily administered by the DWR for the 
numerous agricultural, municipal, and industrial water users. See the DWR Division 1, District 4 straight line diagram 
for more information (Appendix D). One of the biggest trans-mountain diversions, the C-BT, stores and delivers 
supplemental water from the Colorado River Basin into the headwaters of the Big Thompson River near Estes Park, 
which can divert up to approximately 300,000 acre-feet of water per year. There are numerous diversions along 
the 15-mile Envisioning Project area. Many of the diversions have multiple water rights with various uses, priorities, 
and adjudication dates. Some of the diversions are split and divert water to multiple users. There are also options 
for water users to exchange water to various diversion locations. The water rights and administration of the Big 
Thompson River is complex and heavily monitored by the DWR and the local water users. 

3.3.3 DIVERSION INFRASTRUCTURE ASSESSMENT SCORING 
As part of the diversion infrastructure assessment, a qualitative and quantitative evaluation of diversion 
infrastructure was performed based on a number of different variables. The purpose of this evaluation is to score 
the existing infrastructure to help prioritize structures that could be enhanced through collaborative or grant 
funded endeavors to increase water diversion efficiencies along with other environmental, geomorphic, and 
maintenance considerations. The goal of this analysis was to identify multi-benefit projects that balance the needs 
of local water users and the environment. These types of projects are more likely to be supported by a diverse 
range of stakeholders and therefore more readily funded through grants. A narrative description of this analysis at 
each diversion is provided in Appendix D. 

• Handy Ditch Diversion

• Home Supply Ditch Diversion

• South Side Ditch Diversion

• Louden Ditch Diversion

• George Rist Ditch Diversion

• Big Barnes Ditch Diversion 

• Loveland-Greeley Canal Diversion

• Big Thompson Ditch and Manufacturing Diversion

• Farmers Irrigation Canal Diversion

• Hillsborough Ditch Diversion
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Figure 17 Big Thompson River Diversion Infrastructure Assessment Map
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A scoring matrix was developed that incorporated 13 variables ranging from assessment of the diversion 
infrastructure itself to geomorphology and safety. Below is a list of the variables used in this evaluation (Table 9). 
Each variable was scored on a scale of 1 through 4 (1 indicating a lower need and 4 indicating a higher need). Each 
variable was also weighted depending on its influence on the overall evaluation, as presented in Table 8. Overall, a 
higher score indicates a more desirable project that provides multiple benefits to various water use stakeholders. A 
high scoring project is a project in which there is an actual need at the diversion to divert water, but also multiple 
benefits including environmental and geomorphic aspects that could be addressed and are overall feasible to 
develop.

Table 8 Diversion Infrastructure Assessment Scoring Variables and Weights

VARIABLE WEIGHT DESCRIPTION

DIVERSION ASSESSMENT

Overall Integrity 4
Evaluates the overall function, structural integrity, 
and effectiveness of the structure and its associated 
infrastructure

Ability to Divert Range of Flows 3 Assesses whether the structure can divert flows during high 
and low flows, if the water right is applicable

Debris Concern 2 Evaluates whether there is a potential for debris accumulation 
that could negatively affect river or diversion function

Willingness of Owner 4 Ranks the diversion owner’s willingness to participate in 
enhancements and to what degree

Maintenance Needs Exist 4 Assesses whether there are current maintenance or repairs 
that need to take place at or in the vicinity of the diversion

GEOMORPHIC/ECOLOGIC ASSESSMENT

Fish Passage Feasibility 4 Rates how easily fish passage could be implemented

Reconnected Stream Length 3
Quantifies how many miles of stream would be reconnected, 
up and downstream, by enhancing cross channel diversion 
with poor hydraulics and/or geomorphic concerns

Habitat Quality 2 Ranks the habitat quality in the vicinity of the diversion

Sediment Transport Concern 2
Assesses whether the diversion has the ability to pass 
sediment downstream and whether sediment aggradation or 
degradation in the vicinity of the diversion is a concern

Stream Stability 3 Evaluates the level of bank or channel bed instability in the 
vicinity of the diversion

OTHER ASPECTS

Simplicity of Enhancements 4 Ranks how easily the enhancements can be completed

Safety Concerns 4 Evaluates whether there are safety concerns for public 
recreationalists that might visit and use this area

Dry-Up Point Upstream 2 Evaluates whether there is a dry-up point upstream of the 
diversion that might make enhancements not as beneficial
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The intent of this assessment was to look at the diversions on a holistic basis to conceptualize potential projects to 
address the needs of a diverse group of stakeholders ranging from water rights owners, irrigators, and municipalities, 
to environmental groups and the general public. This evaluation was considered preliminary and should be re-
investigated with individual ditch companies and their constituents prior to final development of projects. 

The scoring matrix was designed to help prioritize potential infrastructure improvement projects, considering 
replacement or rehabilitation (Table 9). For example, a diversion that has current visible deficiencies, high 
maintenance needs, a willing diversion owner/operator, poor sediment transport, limited habitat quality, and the 
feasibility of addressing those problems is easy, would score highly as a strong potential project. Conversely, a 
diversion with the same concerns, but the feasibility of addressing those problems is found to be difficult, would 
score low and likely not be a high-priority project at this time or a priority over the 20-year horizon of this project. 

The three highest scoring diversion structures were Big Barnes Ditch Diversion (133 pts), Farmers Irrigation Canal 
Diversion (117 pts), George Rist Ditch Diversion (115 pts), and Loveland-Greeley Canal Diversion (113 pts). 

The Big Barnes diversion structure has the highest priority for retrofit. The structure does not effectively function 
as intended and has trouble diverting its decreed water right as well as not diverting when out of priority due to 
leakage. There are substantial amounts of debris and sediment accumulated in the upstream channel and the ditch. 
The debris racking is also hard to maintain and to clear after large rain events. There was substantial damage to 
the diversion itself and surrounding infrastructure from the 2013 flood. The diversion has a flow measuring device, 
but no telemetry to control the headgates. There is no return flow in the vicinity of the diversion. The diversion 
and associated infrastructure are in disrepair and in need of rehabilitation, upgrades, or replacement. Additionally, 
the downstream ramp of the diversion has failed and is a safety concern that needs to be addressed. The ditch 
company has expressed interest in engaging in conversations to identity and implement mutually beneficial 
solutions. Opportunities to provide fish passage, bank stabilization, enhanced safety, and sediment/debris transport 
could be readily balanced with diversion infrastructure needs. 

The Farmers Irrigation Canal diversion structure is located in the heart of Loveland, surrounded by parks and 
trails with heavy recreational use. The structure does not effectively function as intended and has trouble diverting 
its decreed water right. There are substantial amounts of debris and sediment accumulated in the upstream 
channel and the ditch. The debris rack is also hard to maintain and to clean after large rain events. There was 
substantial damage to the diversion itself and surrounding appurtenances from the 2013 flood. The diversion 
has flow measuring device, but no telemetry to control the headgates. There is no return flow in the vicinity of 
the diversion. The ability to retrofit this diversion is easier than most and provides a great deal of benefit and 
educational opportunities for the City and its river recreationists. 

The George Rist diversion does not effectively function as intended due to overall design, as well as damage from 
2013 flood. There was substantial damage to the diversion itself and associated infrastructure from the 2013 
flood. Debris accumulation in the vicinity of the diversion is a concern for functionality and maintenance needs. 
The diversion has flow measuring device, but no telemetry to control the headgates. There is not a return flow 
in the vicinity of the diversion. Minimal modifications to the diversion and the surrounding landscape could be 
implemented to provide ecological and biological uplift. The structure could be rebuilt with natural materials and 
with a reduced footprint. These modifications would also reduce sedimentation concerns and support the need for 
upstream river-ditch bank stabilization.

The Loveland-Greeley Canal diversion does not effectively function as intended mainly due to sediment building 
up in front of the structure. The diversion is a channel spanning structure that impounds a large amount of 
sediment causing aggradation issues and debris concerns upstream of the structure and at the diversion itself. 
The debris rack is also hard to maintain and to clear after large rain events. There was substantial damage to the 
diversion itself and associated infrastructure from the 2013 flood. The diversion has flow measuring device, but 
no telemetry to control the headgates. There is no return flow in the vicinity of the diversion. This structure would 
require full replacement to address sediment transport and fish passage. 

The diversion scoring matrices completed as part of this Envisioning Project are included in Table 9 and additional 
details can be found in Appendix D.
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Table 9 Diversion Infrastructure Assessment Scoring Matrix

*The higher the score the better the project (i.e. the greater the need for infrastructure enhancement and feasibility of developing the enhancement).
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3.3.4 SUMMARY OF FINDINGS AND RECOMMENDATIONS
Based on the site visits and discussions with the water commissioner and representatives from several ditch 
companies, many of the diversions are functioning effectively to divert water, although there are some maintenance 
needs at several of the diversions that need to be addressed. Some of the diversions have in-river structures that have 
degraded overtime and are potential safety concerns for river users. There are areas of deposition in front of some 
of the diversions. Most, if not all, of the diversions do have flow measuring devices, and only a few of the diversions 
have equipment installed that remotely controls the headgates. Some of the diversions also have potential safety 
concerns, either due to lack of maintenance or possibility of developing reverse rollers and submerged hydraulics that 
can entrap people, leading to drownings. Maintenance is always required for riverine structures and this maintenance 
should not be limited to only the diversion of water, but also the environment. Descriptions of the assessment at each 
diversion structure and recommendations for potential upgrade projects are available for review and consideration 
(Appendix D).
All of the diversions investigated as part of this project are wide, cross-channel diversions that impede the movement 
of sediment downstream and fish and other aquatic organisms upstream. The majority of concerns for most of the 
diversions is not the ability to divert water efficiently, but the impact the diversions have on the geomorphology, 
ecology, biology and recreation throughout the corridor. To deliver multiple benefits, the Envisioning Project 
recommends replacing each diversion structure in collaboration between BTWC, river stakeholders, grant funders, and 
the ditch companies that own and operate the four diversion structures that were identified as the high priority (Big 
Barnes Ditch Diversion, Farmers Irrigation Canal Diversion, George Rist Ditch Diversion, and Loveland-Greeley Canal 
Diversion). Representative concepts for these structures are presented in Section 4.2.2.
In addition, continued outreach and discussions with all ditch companies and operators to better communicate 
opportunities for multi-benefit projects that can provide both diversion, and geomorphic and ecological 
enhancements. Involvement could also consist of smaller one-on-one meetings with ditch operators so that they 
are more comfortable with understanding the stream management planning process and funding opportunities 
that may support infrastructure retrofits and replacements. This could potentially lead to a larger need to align the 
previously identified goals of the DWR and Colorado Water Conservation Board (CWCB) in the development of stream 

management plans across the state. Continued 
discussions will be valuable to discover ways to be 
more efficient with less water and leverage multi-
benefit projects to the betterment of the State’s 
goals in the Colorado Water Plan. 

Continued discussions could also provide 
more information and outreach on the process 
and benefits of stream management plans. 
Historically, concerns arise in river management 
discussions, that allude to potential loss of 
water rights and consideration of minimum 
instream flow targets. The purpose of the 
Envisioning Project is not to jeopardize water 
rights but look for win-win (or non-harmful) 
improvement potentials where environmental 
needs can be leveraged with diversion needs 
to acquire additional support and funding to 
provide necessary upgrades and rehabilitation. 
Tailored educational and outreach programs are 
needed to better inform the public, and to gain 
trust and rapport with the ditch companies and 
water rights owners of the Big Thompson River. 
As population centers grow and the climate 
changes, the need to use our water in the most 
efficient way possible will be paramount.

View from the Big Barnes Ditch field tour within Reach 29, 
Morey Open Space. 
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3.4 Community Benefits Assessment 
The community engagement efforts undertaken in the Big Thompson Envisioning Project provide a snapshot of where and 
how a diverse group of participating water users and community members interact with, rely on, and care for the Big 
Thompson River. The outcomes of the community benefit assessment highlight three major ways in which potential project 
opportunities and initiatives can benefit both the river system and the wide range of water user’s needs, rights, and values:

The Community Benefits Assessment identified eight objectives and six priority reaches for the Big Thompson River in 
the 15-mile stretch from the mouth of the Big Thompson Canyon to the I-25 corridor. These priorities and locations will 
guide BTWC and its watershed partners to address river health impairments that also support community needs and 
interests for the future of the river system. 

The following sections summarize key findings from 273 survey responses and discussions with dozens of additional 
community members regarding their needs and values for the Big Thompson River and its critical resources. Using 
results from the interactive mapping survey, eight community identified goals were established (listed below). Additional 
information on this assessment is provided in the following subsections, with the detailed report included as Appendix F.

RIVER HEALTH, ENVIRONMENT, OR RIVER FUNCTION IMPROVEMENTS:
 ◊ Stream Function — Social, Environmental, & Economic benefits

• Stabilize riverbanks, enhance floodplain connectivity, and maximize stream function in all flow levels.
 ◊ Wildlife Corridors – Higher Environmental benefit 

• Conserve and protect wildlife corridors, native plants, and habitat connectivity.

POLLUTION OR WATER QUALITY IMPROVEMENTS:
 ◊ Water Quality — Higher Environmental benefit

• Improve water quality and aesthetics by managing urban and agricultural runoff and return flows.

FLOOD RESILIENCE IMPROVEMENTS:
 ◊ Flood Resilience — Social, Environmental, & Economic benefits

• Increase flood prevention and resilience through proper flood plain management and flood water conveyance.

RECREATION, HUMAN SAFETY, OR ACCESS IMPROVEMENTS:
 ◊ Public Amenities — Higher Social benefit

• Improve the number, quality, connectivity, and variety of public access to cultural, historic, and recreational 
amenities. 

 ◊ Site Operations — Higher Social benefit
• Enhance safety and operations of public places through improved compliance, community education, and 

stewardship building.

WATER SUPPLY IMPROVEMENTS
 ◊ Dry-up Points — Higher Environmental benefit

• Identify areas along the river where low flows or dry-up points threaten wildlife habitat, and seek 
collaborative solutions that benefit water rights owners, the environment, and the community.

 ◊ Diversion Infrastructure — Higher Economic benefit
• Collaborate with water providers to upgrade ditches, diversions, and other infrastructure to benefit water 

delivery, ecological function, and maintenance.

KEY POINTS
• Preserving existing river system values

• Enhancing community experiences 

• Connecting the water users of the Big Thompson River and the public to the array of benefits this 
dynamic and complex system provides and linking community benefits along the river corridor. 
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3.4.1 COMMUNITY BENEFITS ASSESSMENT STRATEGY AND FRAMEWORK
The Community Benefits Assessment was integral to soliciting community feedback and prioritizing project 
opportunities for management of the river. Hampered by COVID-19 meeting restrictions to gather input, this 
assessment does not present a comprehensive or definitive statement of community and stakeholder values, 
however, they provide a starting point to identify where community values and interests lie and further future 
conversations with community stakeholders on project opportunities as identified by this plan. 

The survey tool from the Maptionnaire community engagement platform provided an opportunity for community 
members to submit input and comments via georeferenced points along the 15-mile project stretch (Figure 18). This 
enabled BTWC to gather location-specific information on how water users currently 1) connect to or benefit from 
the river and water system, and 2) envision enhancements or changes to current conditions.

With a total of 273 community respondents, survey results represent 0.3% of Loveland’s population. While not 
statistically significant, this input provides qualitative insight to better understand and incorporate community 
interests and needs of the river system into this plan, with a few caveats: 

• Key themes across survey responses provide a “snapshot in time” of community members’ individual reflections 
on the river system; interpreted as a whole, these responses can be used to identify shared community values 
and locations of interest.

• Results do not represent each stakeholder group proportionally.
• Many community members addressed questions of ‘values’ and ‘improvements’ interchangeably; in these 

instances, participants’ qualitative responses provided useful context and explanation regarding their 
intentions.

Figure 19 displays a heat map illustrating the concentration of community responses, which included 982 
georeferenced points and comments from the Community Benefits Assessment survey. Higher frequency 
responses indicated the Loveland-Urban segment of the river is of highest community interest. 

Figure 18 Community Engagement Survey Map showing some of the approximately 300 improvement points 
placed throughout Loveland by community participants and their color representation. 

Figure 19 Concentration of community responses, representing nine different water user types
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3.4.2 DATA ANALYSIS
Fifty percent (50%) of community respondents indicated that the river system through Loveland is currently meeting 
or exceeding community needs and uses. Overall, community members most value the Big Thompson River and 
water system for its ability to provide the following priority values and improvement interests, shared across various 
water user types (Table 10):

Three of the four top values focused on the importance of the non-consumptive river uses or values to respondents. 
While these priorities likely express the values of the general public or community on the river system, they may 
not represent the values of particular sectors such as agricultural producers, water rights owner, water managers, 
developers, or other industries that rely more heavily on consumptive uses of the river for their operations. The 
priority needs highlighted by respondents largely align with the values they identified. Aside from infrastructure 
improvements, these identified needs center largely around non-consumptive interests such as wildlife habitat, 
ecosystem function, and recreation/access. By cross-referencing community interest and river health needs, BTWC, 
Otak, and the Advisory Committee identified the following reaches as priority areas for addressing needs of the river 
system (Figure 20; Table 11 ).
Highlighted reaches are key locations of interest for community benefit and improved river health and call out specific 
locations of high interest or high value as noted by community members in the Community Benefits Assessment.

Community Identified Priority Reaches

Figure 20 Community Identified priority reaches.

PRIORITY VALUES ACROSS 
WATER USER TYPES 

PRIORITY IMPROVEMENTS ACROSS WATER USER 
TYPES

1 Access and Recreation  
(30% of value points identified) Improve Recreation (16% of improvement points identified)

2 Wildlife and Ecological Function  
(22% of value points identified) Improve Infrastructure (11% of improvement points identified)

3 Sufficient Clean Water  
(14% of points identified)

Stabilize Riverbanks and/or Retain Sediment and Debris (5% of 
improvement points identified)

4 Quality of Life, Beauty, or Inherent 
Value (16% of value points identified)

Wildlife and Fish Habitat or Manage Invasive/Noxious Weeds 
(10% of improvement points identified)

Table 10 Community identified values and improvement interests
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Additional reach-specific information and improvement needs identified by community members are highlighted in 
the one-page reach summaries presented in Appendix G. Respondent comments explaining observations, interests, 
or concerns within each reach will be maintained in BTWC’s Community Benefits data set and can be revisited for 
location-specific comments to further support project opportunities in priority reaches.

3.4.3 SUMMARY OF KEY FINDINGS 
The Community Benefits Assessment, including both qualitative and 
quantitative responses, were consolidated into three major themes 
(Figure 21) and eight improvement objectives for the Big Thompson River 
through Loveland. 

Community and River Health Themes
Notably, community survey responses highlighted three geographic and 
thematic areas for improvement that aligned, almost directly, with the 
river segments identified by the River Health Assessment (Section 3.1):

REACH NAME REACH NUMBER SPECIFIC AREAS OF COMMUNITY INTEREST

Sylvan Dale 24 Canyon Mouth, Green Glade Reservoir

Namaqua - Wilson 31 Namaqua Park

Taft-Railroad 33 Centennial Park, Lake Loveland

Fairgrounds Park 34 Fairgrounds Park

St. Louis-Boise 36 Boise Bend Natural Area

Kauffmans 
(CR 9 to Hillsborough ditch) 38 Kauffman’s Reservoir

Table 11 Community Identified Priority Reaches

BTWC’s 2019 Fall in Love with the Big 
Thompson event celebrating water and 
wine at Reach 28’s Sweet Heart Winery. 

Photo courtesy of Nomadic Anglers.

• Preserve the Dakota Hogbacks River Segment for its accessibility, 
aesthetics, and wildlife use.

• Enhance the Loveland-Urban River Segment for high community use 
and recreation access.

• Connect the I-25 Corridor River Segment because of little community 
use and recreation access.

Community and River Health Themes

Figure 21 The three major themes presented here, of “Preserve,” “Enhance,” and “Connect” show the future vision of 
overlapping community interest and river health needs for the 3 river segments identified in this Envisioning Project.
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Projects and initiatives pursued within these segments, and especially within the Loveland-Urban “Enhance” area 
should be highly visible, provide benefit to diverse water users, and, as much as possible, prioritize community 
participation and engagement campaigns to create a long-term culture of stewardship and awareness of the 
importance of the river system to a variety of consumptive and non-consumptive uses. 

3.4.4 COMMUNITY IMPROVEMENT OBJECTIVES
The following eight Community-identified Improvement Objectives are a summarization of major interests from the 
community for the improvement of the river corridor. These objectives represent a consolidation of comments 
made by survey respondents regarding their values for the river system and needed improvements to current 
conditions. As part of the analysis, after BTWC synthesized the community survey responses, the Community 
Benefits Working Group scored and prioritized each objective for its ability to provide Social, Environmental, and 
Economic (SEE) benefits to the river system and its users. 

FLOOD RESILIENCE 
• Increase flood prevention and resilience through proper flood plain management and flood water conveyance.

STREAM FUNCTION 
• Stabilize riverbanks, enhance floodplain connectivity, and maximize stream function in all flow levels.

WATER QUALITY 
• Improve water quality and aesthetics by managing urban and agricultural runoff and return flows.

WILDLIFE CORRIDORS 
• Conserve and protect wildlife corridors, native plants, and habitat connectivity.

DRY-UP POINTS 
• Identify areas along the river where low flows or dry-up 

points threaten wildlife habitat, and seek collaborative 
solutions that benefit water rights owners, the 
environment, and the community.

PUBLIC AMENITIES 
• Improve the number, quality, connectivity, and variety 

of public access to cultural, historic, and recreational 
amenities.

DIVERSION INFRASTRUCTURE 
• Collaborate with water providers to upgrade ditches, 

diversions, and other infrastructure to benefit water 
delivery, ecological function, and maintenance.

SITE OPERATIONS 
• Enhance safety and operations of public places through 

improved compliance, community education, and stewardship building.
 

Objectives that received the highest overall average, Flood Resilience and Stream Function, also scored highest 
across all SEE interests. These were closely followed by objectives that scored highest for environmental benefit, 
Water Quality, Wildlife Corridors, and Dry-up Points, after which benefits to social and economic interests followed, 
Public Amenities, Diversion Infrastructure, and Site Operations. 

WHAT IS SEE?
Social, Environmental, and Economic values (SEE) are recognized as the pillars of nature-considerate 
human development that promote more sustainable community growth models that reduce negative 
impact to natural resources and communities’ surrounding environments while providing for human 
life and well-being.

Reach 30 - Rossum to Namaqua
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3.4.5 COMMUNITY ASSESSMENT TAKE-AWAYS
In addition to the objectives and themes that emerged from the surveys with input from the Community Benefits 
Working Group, the project team identified several additional take-aways or overarching “lessons learned” regarding 
community respondents’ perceptions of the river system.

• In general, community members tend to view the river system holistically; residents associate the river 
channel, its tributaries, and the water transport/holding systems into a single, interconnected system. They 
receive benefit from all three components and recognize that the health and function, or lack thereof, of one 
component could affect the other components. 

• Community members consider ‘values’ and ‘needed improvements’ consistently, in the sense that improvement 
areas are commonly tied to areas of high value that are degraded in some way.

• The majority of survey participants associate themselves with multiple types of water users. This discourages 
the use of assumptions or generalizations on how certain water user types connect to, utilize, or envision 
improvements for the river and water system. Often, non-consumptive uses of and interests in the river were 
both more frequently identified and more commonly shared across various water user types than consumptive 
uses of the river.

• This assessment revealed a need for improved education and outreach to enhance community understanding 
of the river system, management needs and trade-offs, and communal stewardship of the river system. 

3.4.6 OUR NEXT 20 YEARS 
The outcomes of this survey and engagement activities yielded consistent messaging that community concerns, 
whether for 2020 or for 20 years from now, focus on uncertainties around water quality, water levels, a growing 
population, and equitable recreation access. The availability of sufficient, clean water to meet the needs of a 
growing community, especially with increasing drought and a growing population, are of great concern to the 
community. Overpopulation and too quickly developing green spaces are considered a threat to the river system 
or are already putting stress on public properties, wildlife, and surrounding neighbors. And oftentimes even the 
growing number of public access points and green areas feel unsafe or do not support diverse community access 
needs. While these concerns were shared the most frequently, community members also voiced that the future of 
the river system needs to consider:

• Social impacts of displacing agricultural properties and communities of people experiencing homelessness (who 
are additionally vulnerable to flooding and population growth pressures)

• Climate change data and how these changes will continue to alter our understanding of how our community and 
river system will need to adapt to future projections of water availability, drought, floods, and wildlife movement.  
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3.5 Future Conditions and Potential Impacts 
The flow regime of the Big Thompson River will continue to evolve into the future, with significant changes driven by 
population growth, land use changes, and climate change. Given the overall uncertainty of these drivers, the 
Envisioning Project did not include a detailed analysis of potential future changes, although many parallel studies 
are being completed by the CWCB for the Colorado Water Plan to estimate future available water supplies under 
various planning scenarios involving water supply, climate change, population growth and other factors affecting 
state of Colorado that could be used as a reference. Instead, this section summarizes general projections based on 
existing information that should be considered as the Envisioning Project is implemented over the next 20 years.

3.5.1 POPULATION GROWTH

The Colorado State Demographers Office (SDO, 2021) 
estimates that the population in Larimer and Weld 
counties will increase 30% and 65%, respectively, by 
2040 (Figure 22). This increase represents over 300,000 
new residents in those counties within the next 20 
years, and trends in other Northern Colorado counties 
are similar. Additional residents will not only increase 
M&I water demand, but they will also increase 
recreational water demands for fishing and floating on 
the river.

Population growth will inevitably result in land use change, 
with urban growth replacing lands that are currently used 
for agriculture. Additionally, a considerable portion of 
new M&I water demands are expected to be met through 
agricultural-to-municipal water transfers. Projections show 
that approximately 200,000-300,000 acres of irrigated 
agricultural land within the entire South Platte Basin 
(which contains areas irrigated by the Big Thompson River) 
could have their water rights and land converted to M&I 
use by 2050 (HDR, 2015) (Table 12). These changes could, 
for example, increase diversions in the upper reaches 
of the Big Thompson River for M&I use while decreasing 
diversions in the lower reaches that primarily serve 
agricultural uses. M&I demand also follows a different 
annual pattern than agricultural demand. Although both 
demands increase during the summer months, M&I has 
a consistent baseline demand throughout the year while 
agricultural demand is minimal during the non-irrigation 
months. Further, potential future water conservation 
requirements could reduce peak summer M&I demands in 
order to meet increased baseline M&I demands throughout the year.

"...these projections reinforce that the 
past should not be the only mechanism 
used to plan for the future and that 
planning for multiple possible futures 
with a range of variability will increase 
overall preparedness."
Colorado Climate Plan

KEY POINTS
• Significant population growth is expected in Northern Colorado by 2040.

• New urban areas will replace thousands of acres of currently irrigated farmland.

• Increased municipal and industrial (M&I) water demands will be largely met by acquiring agricultural water 
rights, resulting in potential changes to both the timing and location of diversions and return flows.

• Climate change projections show that seasonal runoff will start earlier, irrigation demands will be greater,  
the irrigation season will be longer, and annual streamflows will decrease.

• Water quality and stream function will continue to be threatened by wildfire impacts.

Figure 22 Projected population in Larimer and  
Weld Counties through 2040
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3.5.2 CLIMATE CHANGE
Climate change will also compound future changes to the Big Thompson River. The average annual temperature in 
Colorado is projected to increase approximately 2 to 5° F by 2050 (Figure 23), which would lead to earlier snowmelt 
runoff, longer irrigation season and greater irrigation demands (Gordan and Ojima, 2015). It is not clear whether 
future annual precipitation will increase or decrease; however, annual streamflows are expected to decrease and 
droughts may be longer and more severe (State of Colorado, 2018). These changes could affect when and where 
water-rights holders divert water from the river and the locations and opportunities for recreation.

 

 
3.5.3 FUTURE RISK OF WILDFIRES
Finally, the Big Thompson River will continue to be threatened 
by increased risk of wildfires. Future wildfires within the Big 
Thompson watershed, and watersheds where trans-basin 
diversions into the Big Thompson River originate, will affect 
the useability of the water for all users. Figure 24 shows that 
a considerable portion of the watersheds that ultimately drain 
to the river (either naturally or via trans-basins diversions) 

have moderate to high burn probability (Colorado 
State Forest Service, 2021). Runoff from wildfire 
burn scars can make water unusable for M&I and 
irrigation demands, damage water infrastructure, and 
significantly impact recreational opportunities.

Based on general projections of population growth, 
climate change, and wildfires in Northern Colorado, 
it is expected that the dynamics of the Big Thompson 
River System and watershed will change over the 
next 20+ years. While this River Envisioning Plan 
does not go into detail on plans to address these 
projected changes, it does outline actionable steps 
and management strategies to increase the health and 
resilience of the river system as it currently stands. 
Creating a more resilient river system today and into 
the future will allow the Big Thompson River and 
watershed to better adapt in flux to these changes 
so that it can continue to support the many human 
and natural communities that rely on it. Additionally, 
BTWC will continue to pursue other avenues and 
partnerships to more specifically address projected 
future conditions.

Table 12 Future Irrigated Acreage by River Basin (Source: South 
Platte Basin Implementation Plan; HDR, 2015)

Figure 23 Projected annual temperature change 
by 2035-2064 over the western United States. 
The large map shows the average change from 
numerous climate models, whereas the small 
maps the warmest 20% and coolest 20% of 
the models (Source: Colorado Climate Change 
Vulnerability Study; Gordan and Ojima, 2015)

Figure 24 Wildfire Risk in Northern Colorado region 
(Source: Colorado Forest Atlas; Colorado State Forest 

Service, 2021)



4.0  Management Strategies and  
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4.1 Management Strategies 
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The following management strategies and project opportunities are intended to serve as a platform for engaging 
community members and stakeholders to create a shared vision for improving the Big Thompson River. These 
recommendations provide a balance between respecting property ownership, water rights, and user needs, while 
enhancing river health, recreational opportunities, and supporting responsible and sustainable development along 
the Big Thompson River. The management strategies and project opportunities are driven by the findings of the 
Envisioning Project assessments and by extensive input from the Advisory Committee and stakeholders to meet 
community values, benefits, and needs. The management strategies are not limited to a specific location; rather, 
they are designed to be applicable across the entire Envisioning Project extent and are intended to provide a 
framework for management efforts aimed at improving a wide range of river conditions. The project opportunities 
are recommendations for specific near-term and long-term projects that would have immediate beneficial impacts 
on the Big Thompson River system. The management strategies and project opportunities recognize the 
constraints and realities of this water system as a highly urbanized river that is heavily managed, over-
allocated, and prone to extreme high and low flow events, which result in both flooding and drought. 

4.1 Management Strategies 
The management strategies provide measurable goals, objectives, and opportunities (actions) that can be applied to 
address specific areas of concern or project intents. 

The management strategies were developed, with guidance from the Advisory Committee and stakeholders, to be 
directly applicable to anticipated near-term improvement projects, as well as to longer-term future initiatives. The 
management strategies can be applied within a single reach or across broader scales encompassing entire river 
segments or the full extent and scope of the Big Thompson Envisioning Project. Similarly, individual strategies can 
be applied to focused projects with a singular or primary goal, or the full range of management strategies can be 
implemented to achieve more comprehensive and holistic restoration and management goals.

Five thematic management strategies were developed:
• River Health
• Water Quality
• Stream Flow
• Diversion Infrastructure
• Community-Identifed Improvements

4.0  MANAGEMENT STRATEGIES & 
PROJECT OPPORTUNITIES 

It is important to note that successful implementation of these 
management strategies requires collaboration, cooperation, and 
commitment from stakeholders, regulators, and the community.
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RIVER HEALTH MANAGEMENT STRATEGIES

Strategy Goals
The following goals require collaboration, cooperation, and commitment from stakeholders, regulators, and the 
community, and no project would be pursued without necessary stakeholders.

• Enhance and restore natural, self-sustaining geomorphic and ecological function 

• Maintain, enhance, and restore lateral (floodplain) and longitudinal (channel) connectivity

• Promote natural planform, bedform, and floodplain diversity

• Implement management approaches and land use practices to maintain and enhance aquatic and riparian 
vegetation and habitat along the river corridor 

• Enhance native species establishment and diversity, and control or limit invasive species

River Health  
Improvement Objectives

• Enhance and restore sediment and wood 
sources to increase bedform and bank 
diversity that promote aquatic habitat

• Work with willing ditch companies to 
replace or upgrade existing channel 
spanning diversion structures to improve 
sediment, water, and ecologic continuity 

• Preserve or promote floodplain 
connectivity through land acquisitions, 
restoration projects, and infrastructure 
upgrades

• Expand riparian corridor extents through 
the City of Loveland and Larimer County 
to create a river corridor buffers and 
green space

• Enhance or restore riparian and wetland 
vegetation and habitat

• Collaborate with the City of Loveland 
and Larimer County on their invasive 
species removal programs to address 
high-priority noxious weed removal areas 
along the Big Thompson River corridor

• Manage invasive species

Project Opportunities and  
Future Initiatives

• Develop restoration designs to increase 
floodplain connectivity and multi-stage 
floodplain benches accessible at high-frequency 
(1-2 year) and medium frequency (5-10) flow 
return intervals

• Set back levees and berms along channelized 
reaches to increase floodplain connectivity and 
riparian area while maintaining flood protection

• Develop process-based designs to improve 
planform and bedform diversity and enhance 
aquatic habitat

• Develop restoration designs to improve 
sediment continuity (e.g., narrow overwidened 
channels to reduce embeddedness and/or 
excessive aggradation; widen degraded or 
incised channels

• Develop plans to upgrade or replace instream 
infrastructure to promote water, sediment, and 
species continuity

• Promote establishment of vegetation that will 
stabilize stream banks and provide shading  
along stream reaches

• Reestablish a well-defined low-flow channel 
that can sustain biotic communities and fish 
movement
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WATER QUALITY MANAGEMENT STRATEGIES

Strategy Goals
The following goals require collaboration, cooperation, and commitment from stakeholders, regulators, and the 
community, and no project would be pursued without necessary stakeholders.

• Initiate conversations to mitigate or remediate known point and non-point sources of water pollutants in the river 
corridor, including stormwater runoff and return flows from urban, agriculture, irrigation, and aggregate mining

• Increase water quality and benthic macroinvertebrate (BMI) monitoring

• Restore eroding and impaired riverbanks and channels to minimize excessive fine-grained sediment sources

• Restore healthy riparian and forest buffers along river corridor to help keep pollution out of waterways

• Limit new sources of water pollution

Water Quality  
Improvement Objectives

• Increase water quality monitoring 
through data collection and analysis

• Compile new and existing water quality 
monitoring data in a comprehensive 
database

• Develop a plan to periodically review and 
analyze water quality data

• Define system of reporting and “rapid 
response” plan

• Increase community outreach and 
education

• Restore severely eroding banks

Project Opportunities and  
Future Initiatives

• Further develop monitoring programs for impaired 
river reaches with the goal of improving water 
quality parameters (metals, pH, E. coli, temperature, 
and nutrients) such that they meet or trend toward 
compliance with state and federal standards

• Work with CDPHE to resolve regulatory 
discrepancies questions in the Big Thompson River

• Initiate conversations discuss the piloting of green 
infrastructure opportunities such as constructed 
wetlands to increase return flow filtration prior to 
its release into the river system and surrounding 
habitats

• Develop partnerships with local stakeholders to 
improve riparian vegetation and forest health, 
with the goals of increasing river connectivity 
to riparian corridors and adding shade to the 
channel

• Identify the root cause of sediment inputs to the 
creeks and identify barriers to adequate sediment 
transport

• Develop a BMI monitoring program and conduct 
regular benthic community monitoring

• Increase outreach and education to improve 
water quality runoff from urban and agricultural 
sources

• Develop a rapid response network and system for 
reporting contamination issues
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STREAM FLOW MANAGEMENT STRATEGIES

Stream Flow  
Management Objectives

• Provide recreational and community 
benefits

• Base Flows: establish baseflows targets 
to support aquatic species, habitats, 
and ecologic function. Establish reach-
specific targets for areas of risk or high 
concern

• Peak Flows: establish annual minimum 
peak flow targets for flushing of fine-
grained sediment, inundation of riparian 
corridors, and maintenance of riparian 
vegetation and lateral and longitudinal 
connectivity. Establish reach-specific 
targets for reaches with highly impaired 
aquatic and riparian habitat

• Flow Continuity: establish continuous 
flow targets to support ecological 
function and provide community 
beneficial. Identify continuous flow 
needs for diversion/ditch operations, 
recreation, community benefits, and 
ecological function

• Prepare for future changes in stream 
flows due to climate change and 
population increase

• Understand pre-human flow hydrology 
(i.e. original channel forming hydrology)

Strategy Goals
The following goals require collaboration, cooperation, and commitment from stakeholders, regulators, and the 
community, and no project would be pursued without necessary stakeholders.

• Enhance baseflows and low flows to support native and sport fish, aquatic habitat, and ecological function

• Maintain and enhance peak flushing flows throughout the Big Thompson River necessary to prevent fine 
grain sediment aggradation, support ecological and geomorphic function, and maintain lateral (floodplain) 
and longitudinal connectivity

• Maintain and enhance continuous flows to support ecological function, diversion needs, recreation, and 
community beneficial use

Project Opportunities and  
Future Initiatives

• Identify potential water rights acquisitions and/
or loans to augment instream flows

• Prioritize stream management and diversion 
structure upgrades that achieve multi-benefit 
outcomes for water rights and water users, 
stream and ecologic health, and community 
benefits that minimize dry-up points

• Identify overlap between desired recreational 
flows and target ecological flows

• Develop ongoing working groups to continue 
to pursue creative water management 
opportunities

• Utilize existing reservoirs and gravel pits to 
move water through the system while keeping 
water in the river

• Utilize education and outreach to reduce 
water demands and promote efficient 
practices

• Promote sustainable growth around water

• Study the feasibility of obtaining instream flow 
rights

• Pursue cooperative/voluntary agreements to 
improve stream flows
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DIVERSION INFRASTRUCTURE  
IMPROVEMENT STRATEGIES

Strategy Goals
The following goals require collaboration, cooperation, and commitment from stakeholders, regulators, and the 
community, and no project would be pursued without necessary stakeholders.

• Work with water rights holders to ensure their water supply needs are met and not interrupted, explore 
issues and concerns, and find opportunities for mutually beneficial management improvements

• Work with stakeholders to discuss water management issues, potential solutions, funding opportunities, 
education and outreach, and other mutually beneficial opportunities

• Strive for a mutually beneficial balance between the needs of water users and water needs for river health 
and community benefits

Irrigation and Infrastructure 
Improvement Objectives

• Expand streamflow gaging

• Promote sediment continuity

• Improve fish and recreational passage

• Diversion structure enhancements and 
improved management 

• Increase agriculture irrigation efficiencies

• Improve diversion efficiencies

• Promote recreational safety

• Provide water rights education and 
outreach

• Voluntary donation of water for the 
environment

• Limit dry-up points

• Combine diversions

• Coordinate upstream reservoir releases

Project Opportunities and  
Future Initiatives

• Install additional streamflow gaging stations at 
select locations

• Provide conveyance flexibility/exchanges and 
improve conveyance efficiency

• Upgrade or replace diversion structures to 
improve sediment continuity

• Coordinate financing, permitting, and planning 
program for ditch managers and users to 
support technical assistance and infrastructure 
improvements to improve efficiency and 
conservation

• Prioritize fish passage improvements to remove 
barriers to aquatic habitat connectivity 

• Pursue funding for replacing or upgrading 
existing structures with fish passage structures 
and maintenance

• Repair damaged or destroyed irrigation 
infrastructure

• Improve ditch and diversion efficiencies to improve 
water delivery and reduce maintenance needs

• Develop working group of diverters to look for 
creative irrigation infrastructure solutions

• Provide telemetry and automation at all diversions

• Remove diversions that act as low head dams 
(i.e. drowning machines) 

• Provide waste gates and return flow back to the 
river as soon as possible
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COMMUNITY IDENTIFIED IMPROVEMENTS  
& OTHER STRATEGIES

Strategy Goals
The following goals require collaboration, cooperation, and commitment from stakeholders, regulators, and the 
community, and no project would be pursued without necessary stakeholders.

• Provide improvements to river health, resiliency, and public connection to the river through goals 
and project opportunities that adhere to project selection criteria and promote social, economic, and 
environmental benefit to diverse stakeholders. 

• Connect the community with the river system through Loveland, focusing on enhancement, preservation, 
and connection opportunities within segments of the river as identified by the community. 

• Continue to build relationships and expand connections with river front landowners and water rights 
holders, using the CBA and Envisioning Project as a starting place to understand diverse stakeholder needs 
and to discuss future partnered enhancement opportunities.

• Increase community awareness and knowledge of the river system as well as challenges and improvement 
opportunities within the system.

Community Identified 
Improvement Objectives

• Increase flood prevention and resilience through 
proper flood plain management and flood water 
conveyance

• Stabilize river banks, enhance floodplain 
connectivity, and maximize stream function in all 
flow levels.

• Improve water quality and aesthetics by 
managing runoff and return flows

• Conserve and protect wildlife corridors, native 
plants, and connectivity between quality habitat.

• Identify areas along the river where low flows or 
dry-up points threaten wildlife habitat, and seek 
collaborative solutions that benefit water rights 
owners, the environment, and the community.

• Improve the number, quality, connectivity, and 
variety of public access to cultural, historic, and 
recreational amenities.

• Collaborate with water providers to upgrade 
ditches, diversions, and other infrastructure to 
benefit water delivery, ecological function, and 
maintenance.

• Enhance safety and operations of public places 
through improved compliance, community 
education, and stewardship building

Engagement Opportunities
Project opportunities enumerated on the left are 
described in Strategies 1-4 and denoted with a box 
and “community identified priority”. The list below 
provides additional outreach/educational needs:

• Promote conservation easements, municipal 
acquisition, or other strategies to protect large 
riverside parcels, manage public access, and  
expand wildlife corridors

• Address water quality and aesthetics of point-source 
impairments

• Develop stewardship incentives program for 
riverside landowners

• Offer support to agricultural landowners to provide 
wildlife corridors, improve water application and 
return flows, and buffer river systems. 

• Continue to improve public amenities, infrastructure, 
educational signage, safety and access to public  
parks and recreation areas

• Deliver educational campaigns and community 
stewardship events with willing partners to:

1.  Improve awareness and understanding of the river 
and water system, history, uses, and management  
– including agricultural uses and water rights

2.  Convey outcomes of the River Envisioning Project 
including the current state of the River’s Health 
and ability to meet community needs

3.  Communicate updates and outcomes from water 
quality and irrigation and infrastructure working 
groups
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4.2 Project Opportunities
Project opportunities identify the locations or extents where management strategies can be implemented to achieve 
improvements along the Big Thompson River. Recommended project opportunities are based on the severity of 
impairments identified by the Envisioning Project assessments and community identified priorities that consider the 
values and benefits most desired by Big Thompson River users. 

Project opportunities are presented in three subsections: 

4.2.1: NEAR-TERM PROJECT OPPORTUNITIES, which identifies restoration and management projects that would 
provide the most significant and immediate improvements within the Big Thompson Envisioning Project extent

4.2.2: DIVERSION INFRASTRUCTURE REHABILITATION AND REPLACEMENT CONCEPTS, which presents 
example diversion infrastructure approaches that can improve or maintain diversion efficiency, while also 
promoting fish and sediment passage and improving to river health

4.2.3 POTENTIAL FUTURE INITIATIVES, which outlines long-term initiatives to achieve multi-benefit improvements 
to the Big Thomson River corridor that will require developing trusted partnerships and longer-term planning.

4.2.1 NEAR-TERM PROJECT OPPORTUNITIES 
The near-term project opportunities identify multi-benefit management or restoration projects that would provide the 
most significant and immediate improvements within the Big Thompson Envisioning Project extent. These projects 
have an immediate need, fulfill community interests for river improvements, and would be feasible to implement 
within existing constraints of regulation, management, and the growing urbanization of the river corridor.

Prior to pursuing any river improvements as described in this section, potential project ideas will be weighed against 
a list of project selection criteria developed by the Advisory Committee’s Community Benefits Working Group. 
The selection criteria are meant to ensure any improvement projects adhere to the values of BTWC and its water 
management partners in river and water system improvement. 

BTWC utilized the following criteria to compare near-term project opportunities in priority reaches to finalize a list of 
highest priority projects to pursue over the next 20 years. 

Project commitments:
• Includes multi-objective project components
• Supports multiple water use values/stakeholder types
• Adheres to existing water, land use, or development 

laws or regulations 
• Causes no harm to landowners, water rights 

owners, or other involved stakeholders
• Fosters long-term solution to identified problems
• Located partially or completely on public lands and 

will provide public value

Educational commitments:
• Provides high educational value or communication 

opportunities

Partnership commitments: 
• Involves collaboration with 2+ partners across 

public or private sectors
• Leverages partner resources and contributions 

such as financial contributions, equipment, other 
resources

• Involves committed partners to develop, 
implement, and maintain a project long-term, 
providing staff capacity and financial support

• Includes formal agreement of landowners and 
water rights owners to pursue project design and/or 
implementation 

PROJECT SELECTION CRITERIA
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Project opportunities were identified on a reach-by-reach basis, based 
on the type and severity of river impairments, and interest or need of 
the community that address specific stressors or causes of impairment. 
A summary of project opportunities is presented in the Big Thompson 
Envisioning Project Opportunity Matrix (Table 13).
The table is broken into three pages: the first table summarizes the project 
opportunities that would have an impact at a larger scale (watershed-to-
stream segment) and the second table includes project opportunities that 
would have an impact at the smaller scale (stream segment-to-reach). The 
table includes both impacted and priority reaches, the priority reaches 
identified were selected based on the severity of impairment.

For each of the watershed- to reach-scale river health stressors (described 
in Section 3.1, Table 3) a management strategy (Section 4.1) was identified 
that would best address and improve the cause of impairment. Based on 
the stressor and management strategy identified, specific project types 
and objectives are recommended. Each reach impacted by the individual 
stressors were identified and the most impaired reaches were categorized 
as priority reaches for river health improvement. Similarly, community-
identified priority reaches were determined based on the outcomes of the 
Community Benefits Assessment (Section 3.4). Six reaches were identified 
as the highest priority project opportunities based on alignment between 
the severity of river health impairment and the benefits and services most 
desired by the community.

The priority reaches for both river health and community benefits were 
integrated to identify near-term project opportunities that would provide 
the greatest multi-purpose beneficial improvements (Table 14). By aligning 
river health priorities with Community-identified Improvement Objectives, 
these project opportunities highlight locations where there is potential 
for improvement of river functions and maintenance that also support 
community interests for the future of the river and water system. Cells in 
the table below denoted as Community Identified Priorities (CIP) signifies 
specific river health impairments that were voiced by the community in the 
Community Benefits Assessment.

Six reaches were identified in Table 14 as near-term project opportunities 
based on the severity of impairment and alignment with Community-
Identified Improvement Objectives:

1. Reach 24 – Sylvan Dale
2. Reach 31 – Namaqua to Wilson
3. Reach 33 – Taft-Railroad
4. Reach 34 – Fairground Park
5. Reach 36 – St. Louis-Boise
6. Reach 38 – Kauffman’s

Pages 66-72 include brief descriptions of the primary impairments within 
each reach, the estimated potential for project implementations based 
on known constraints, and the management strategies and project types 
recommended.
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Table 13 Big Thompson Envisioning Project Opportunity Matrix (Part 1)
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Table 13 Big Thompson Envisioning Project Opportunity Matrix (Part 2)
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Table 13 Big Thompson Envisioning Project Opportunity Matrix (Part 3)

Se
gm

en
t t

o 
Re

ac
h 

Sc
al

e 
St

re
ss

or
s:

 R
iv

er
, F

lo
od

pl
ai

n,
 R

ip
ar

ia
n 

Co
rr

id
or



65

Number of stressors identified by community 
1 2 3 4

Community BenefitsIrrigation InfrastructureRiver Health Water Quality Stream Flow
Number of stressors identified by community 

1 2 3 4

Community BenefitsIrrigation InfrastructureRiver Health Water Quality Stream Flow

Recommended Management Strategy Number of stressors identified by community 

Table 14 Near-Term Project Opportunity Summary

Segment
River Health Management Objective

Reach Name

Sylvan 
Dale

Loveland 
WTP

River View Glade Road Whiteside
Morey 
Open 
Space

Rossum - 
Namaqua

Namaqua - 
Wilson

Wilson-Taft
Taft - 

Railroad
Fairground 

Park
Lincoln -    
St. Louis

St. Louis - 
Boise

Boise -       
CR 9E

Kauffmans I-25

Reach Number 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39
Surface Water Diversions CIP CIP
Dam/Reservoir Operations
Inflow and Return Flow
Watershed Scale Landuse Activities
Riparian Landcover Conversion CIP CIP CIP
Urbanization and Development
Aggregate Mining
Roads and Bridges
In-Channel Structures CIP
Levees/Channelization CIP CIP
Bank and/or Channel Armoring CIP CIP
Hillslope, Bank, and Channel Erosion CIP CIP
Woody Material Removal
Water Quality Impairment CIP CIP
Community Identified Improvements

 Weighted Average Grade C C C C+ B- C+ C- D+ C D D+ C- D+ C- D+ D+

Dakota Hogbacks Loveland - Urban I -25 Corridor
Preserve Enhance Connect

= Identified High Priority Diversion Structure Within Reach CIP = Community Identified Priority
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The Sylvan Dale Reach is the upstream most reach in the Dakota Hogbacks segment, located at the mouth of the Big 
Thompson Canyon, and the upstream end of the Envisioning Project extent. This area is highly valued for its access 
and recreation opportunities, quality of life, beauty, or inherent value, and for educational opportunities around 
cultural and/or historic interests and conservation easements. The primary stressors affecting this reach are surface 
water diversions and dam/reservoir operations, inflow and return flow water quality issues, and in-channel 
structure impairments on channel morphology.

Low potential due to complexity and recent updates of the in-channel surface water 
diversion infrastructure.

PROJECT OPPORTUNITY POTENTIAL

POTENTIAL MANAGEMENT STRATEGIES AND PROJECT TYPES

Water Quality Management 
• Increase management of stormwater-runoff 
• Develop water quality monitoring and action 

strategies, including regular BMI sampling
• Continue coordination of water quality 

working group to further water quality 
improvement and monitoring

Diversion Infrastructure Improvements 
• Upgrade, retrofit, or replace diversions and 

in-stream structures to allow fish passage and 
sediment continuity

Stream Flow Management 
• Manage of the timing, duration, volume of 

stream flows
• Continue coordination of hydrology working 

group to pursue improved stream flow 
objectives

Community-Identified Improvements 
• Improve public access interests for recreation

The Reach 24, Sylvan Dale (Guest Ranch), was BTWC’s 
pilot flood recovery project. This photo captures one of 
Sylvan Dale’s key fishing areas a few years after restoration 
project completion. 

REACH 24 – SYLVAN DALE PROJECT OPPORTUNITIES
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The Namaqua to Wilson Reach lies at the upstream extent of the Loveland-Urban segment and is valued by the 
community for access, recreation, and wildlife viewing. The reach is primarily impaired by encroachment into 
the riparian corridor by urbanization, development, and aggregate mining and conversion of riparian landcover. 
Additional and associated stressors arise from hillslope, bank, and channel erosion and water quality impairments.

Rist-Goss diversion was upgraded by BTWC with the City of 
Loveland and Loveland Ready Mix in 2018-2019 to allow 
wildlife benefit, sediment movement, and reduced risk to 
public safety. The post-construction diversion upgrade 
image can be found in the Diversion Infrastructure 
Retrofits and Replacements section of this report.

High potential due to City ownership and existing partnerships with City and other reach landowners.
PROJECT OPPORTUNITY POTENTIAL

Aquatic macro-invertebrate sample collection conducted 
by Rocky Mountain Flycasters in partnership with BTWC to 
better understand water quality impacts of silt effluent.

REACH 31 – NAMAQUA TO WILSON PROJECT OPPORTUNITIES

POTENTIAL MANAGEMENT STRATEGIES AND PROJECT OPPORTUNITIES

River Health Management 
• Restoration, preservation, or expansion of 

riparian corridor 
• Focused land acquisition to create urban 

stream corridor and expand riparian corridor
• Restoration of channel, bank, and floodplain 
• Restoration of riparian vegetation and habitat

Water Quality Management 
• Remediation or mitigation of point source 

releases through constructed wetlands or 
other innovative solutions

• Mitigation of fine-grained sediment and 
nutrients from nonpoint sources

• Increased water quality monitoring, including 
BMI sampling, and rapid response

• Continued coordination of water quality 
working group to further water quality 
improvement and monitoring

Community-Identified Improvements 
• Improve wildlife habitat along river corridor 
• Reduce water quality impairments for aquatic 

health and aesthetics, and 
• Encourage community stewardship of 

public space through litter and pet waste 
management
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The Taft-Railroad Reach lies in the middle of the Loveland-Urban segment and is one of the most impaired reaches 
within the project extent. The primary causes of impairment within the reach are driven by surface water diversions 
affecting stream flow; riparian landcover conversion and encroachment into the riparian corridor by urbanization, 
development/industry, and aggregate mining; channelization and armoring of channels and banks; and water 
quality impairments. This area is valued by the community for access and recreation, specifically walking and biking 
trails, fishing, wildlife viewing, birding, and photography, and for cultural and/or historic educational opportunities.

POTENTIAL PROJECT TYPES AND OUTCOMES:

River Health Management 
• Creation of urban stream corridor to preserve, 

restore, or expand the riparian corridor
• Restoration of channel, bank, and floodplain 
• Restoration and/or establishment of riparian 

vegetation and habitat
• Identification, restoration, and minimization of 

sediment imbalances

Stream Flow Management 
• Continued coordination of hydrology working 

group to pursue improved stream flow 
objectives

Diversion Infrastructure Improvements 
• Upgrade, retrofit, or replacement of existing 

diversions with new structures that includes 
fish passage and sediment continuity Farmer 
Irrigation Canal Diversion.  

Water Quality Improvements 
• Increased stormwater-runoff management 
• Increased water quality monitoring, including 

BMI sampling, and rapid response
• Continued coordination of water quality 

working group to further water quality 
improvement and monitoring

Community-Identified Improvements 
• Improve community stewardship of 

public space through litter and pet waste 
management and encampments, 

• Improve community safety through recreation 
in and around the diversion headgates, 

• Reduce water quality impairments for aquatic 
health and aesthetics, and wildlife habitat 
along river corridor – especially in-stream fish 
habitat for recreational fishing

• Enhance a sense of community around the 
river with venues to use for gatherings such 
as music, food trucks, fairs, and other public 
events

Medium potential considering a high potential of riparian habitat and river health 
improvements in partnership with City of Loveland on city-owned land, but unknown potential 
for restoration within a highly developed and highly managed reach. 

PROJECT OPPORTUNITY POTENTIAL

REACH 33 – TAFT-RAILROAD PROJECT OPPORTUNITIES
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The Fairground Park Reach lies in the middle of the Loveland-Urban segment and is one of the most developed 
reaches in the project area. This area is highly valued for river access and recreation. The primary stressors affecting 
the reach are riparian landcover conversion and urbanization and development have encroached nearly entirely 
into the riparian corridor; in-channel structures that have impaired stream flows; and channelization and armoring 
of the channel and banks.

POTENTIAL PROJECT TYPES AND OUTCOMES

River Health Management 
• Creation of urban stream corridor to restore 

or expand the riparian corridor
• Restoration channel, bank, and floodplain 
• Restoration and/or establishment of riparian 

vegetation and habitat
• Identification, restoration, and minimization  

of sediment imbalances

Diversion Infrastructure Improvements 
• Upgrade, retrofit, or replacement of existing 

upstream diversions with new structures that 
includes fish passage and sediment continuity 
(for the Farmers Irrigation Canal).

Community-Identified Improvements 
• Improve community stewardship of 

public space through litter and pet waste 
management and encampments, 

• Reduce water quality impairments for aquatic 
health and aesthetics

• Improve flood conveyance 

Medium potential considering a high potential of riparian habitat and river health 
improvements in partnership with City of Loveland on city-owned land, but unknown 
potential for restoration within a highly developed and highly managed reach.

PROJECT OPPORTUNITY POTENTIAL

REACH 34 – FAIRGROUND PARK PROJECT OPPORTUNITIES

Fairgrounds Park in Loveland. (Credit: Dan O'Donnell)
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The St. Louis-Boise Reach is at the downstream extent of the Loveland-Urban segment. Although this reach is 
only partly functional, it provides one of the best opportunities for river improvements within the Loveland-Urban 
segment. It is highly valued by the community for access and recreation, especially wildlife viewing, and surrounding 
agricultural land use. The primary causes of impairment stem from riparian landcover conversion and aggregate 
mining, as well as associated channelization and armoring of the river. Roads, bridges and channelization have 
locked the river in place; however, this reach has not experienced extensive urbanization or development, which 
leaves room for river corridor improvements. 

POTENTIAL PROJECT TYPES AND OUTCOMES:

River Health Management 
• Creation of an urban stream corridor to 

restore and expand the riparian corridor
• Restoration of channel, banks, and floodplains
• Restoration and/or establishment of riparian 

vegetation and habitat
• Identification, restoration, and minimization  

of sediment imbalances
• Replace berms, levees, and bank armoring 

with bioengineered bank protection
• Create setbacks for berms, roads, and 

channelizing features to promote floodplain 
benching and riparian vegetation

• Upgrade or modify transportation 
infrastructure (roads, bridges, and 
embankments) to allow natural river 
processes

Water Quality Improvements 
• Remediation or mitigation of point source 

releases through constructed wetlands or 
other innovative solutions

• Mitigation of fine-grained sediment and 
metals from nonpoint sources

• Increased water quality monitoring, including 
BMI sampling, and rapid response

• Continued coordination of water quality 
working group to further water quality 
improvement and monitoring

Community-Identified Improvements 
• Improve low flows 
• Improve water quality concerns from the 

water treatment plant 

High potential due to City of Loveland ownership, existing partnership with City, and interest 
from the community.

PROJECT OPPORTUNITY POTENTIAL

Before and after photos highlight the 2020 Madison Avenue outfall upgrades completed by the City of Loveland to improve 
return flow conveyance to the river, remove cement riprap, and reduce excessive bank erosion.

REACH 36 – ST. LOUIS-BOISE PROJECT OPPORTUNITIES
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The Kauffman’s Reach is downstream of the City of Loveland within the I-25 Corridor segment. It is highly valued for 
public access and recreation trails close to neighborhoods, wildlife habitat and protection, specifically a Great Blue 
Heron rookery, and water utilization via Hillsborough ditch and diversion infrastructure.

The primary causes of impairment within this reach are driven by riparian landcover conversion by agriculture, and 
aggregate mining. This encroachment into the riparian corridor has resulted in channelization and armoring of the 
river, as well as excessive erosion of the channel, banks, and floodplain.

High potential due to City of Loveland ownership, existing partnership with City, Colorado 
Parks and Wildlife managed State Wildlife Areas, and interest from the community.

PROJECT OPPORTUNITY POTENTIAL

POTENTIAL PROJECT TYPES AND OUTCOMES

River Health Management 
• Restoration and expansion of riparian corridor 
• Restoration of floodplain connectivity
• Restoration of channel, banks, and floodplains
• Restoration and reestablishment of riparian 

vegetation and habitat
• Identification, restoration, and minimization of 

causes of erosion and sediment imbalances

Community-Identified Improvements 
• Improve bank erosion for stabilization, public 

safety, and reduced sediment loading
• Manage invasive weeds

Water Quality Improvements 
• Increased stormwater-runoff management
• Mitigation of fine-grained sediment and 

nutrients from nonpoint sources 
• Increased water quality monitoring, including 

BMI sampling, and rapid response
• Continued coordination of water quality 

working group to further water quality 
improvement and monitoring

REACH 38 – KAUFFMAN’S PROJECT OPPORTUNITIES
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Aerial conceptual design plans and on-the-ground view of a decommissioned gravel mining pond at Reach 38, Kauffman’s. 
This pond was purchased by the City of Loveland’s Department of Water & Power in 2019 and is undergoing preparation 
to be the City’s future and most-eastern water storage reservoir. City of Loveland’s Parks & Recreation Department has 
also acquired land around the pond to be the future East Big Thompson Natural Area for open land conservation, public 
access, recreation, and river enjoyment.

Of the six priority reaches identified as near-term project opportunities to improve river health and community 
benefits, only Reach 33 – Taft-Railroad was also identified as a priority for diversion infrastructure improvements 
(Farmers Irrigation Canal; Section 3.3). The alignment of restoration and improvement needs within this reach 
highlight the multiple beneficial outcomes that may be achieved by building relationships and partnering with 
interested ditch companies.

Although the other three diversions recommended in Section 3.3 for rehabilitation and/or replacement, do not directly 
align with the top priority project opportunity reaches for river health and community benefit, they still represent a 
valuable opportunity to partner with ditch companies to pursue improvement funding and potential projects that 
would provide multi-benefit enhancements to diversion efficiency, river health, and community benefits. The next 
section presents several concepts for potential future diversion rehabilitation or replacement projects.

REACH 38 – KAUFFMAN’S PROJECT OPPORTUNITIES CONT'D
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4.2.2 DIVERSION INFRASTRUCTURE REHABILITATION AND REPLACEMENT CONCEPTS
The Diversion Infrastructure Assessment presented in Section 3.3 identified four high priority diversion structures 
for improvement, retrofit, or full replacement: 

The potential concepts for rehabilitation or replacement presented in this section leverage the information and 
designs developed as part of the AloTerra project in 2017 and added new information based on the assessment 
described in Section 3.3 and advances in diversion structure technology and fish passage science for all four priority 
structures.

The previous effort conducted by AloTerra in 2017 (included in Appendix E) evaluated several alternatives to address 
constraints to fish passage at four diversion structures located on the Big Thompson River: 1) South Side Ditch 
Diversion, 2) Louden Ditch Diversion, 3) George Rist Ditch Diversion, and 4) Big Barnes Ditch Diversion. Generally, 
AloTerra considered three types of alternatives: 1) retrofitting existing structures, 2) creating bypass channels 
around structures, and 3) replacement with a multi-purpose structure, based on the following goals:

• Maintaining the ability for a diversion/ditch to function without adverse impact to regular operations 
• Reducing maintenance efforts associated with ditch operations
• Increasing the resiliency of a structure and adjacent channel to future flood events
• Providing passage for native and sport fish 

Retrofitting the diversion typically involves modifications to the existing structure that provide fish passage, whereas 
a bypass channel is a small channel constructed to the side of the main river channel that allows fish to swim 
around a diversion structure or similar vertical barrier. Replacement includes removing the existing diversion and 
constructing a new multi-use structure. 

The AloTerra report included recommendations for two of the four high priority diversion structures identified as 
part of the Envisioning Project (George Rist and Big Barnes). AloTerra recommended retrofitting the George Rist 
structure to add a rock ramp along the west bank and installing a bypass channel at Big Barnes (concepts can be 
found in Appendix E). Retrofitting the George Rist option is still feasible and meets the original goals described in the 
AloTerra report.

Based on conversations with the Big Barnes ditch owners, the preference was to replace the existing structure to 
meet the goals identified in the AloTerra project and to address the issues described in Section 3.3, rather than 
installing a bypass structure. 

For the other two high priority diversion structures defined in this report, Farmers Irrigation Canal and Loveland-
Greeley Canal, the preference of the owners, based on personal communication, was a full structure replacement 
over retrofitting their existing structures. 

A full replacement of an existing diversion structure must consider the stability and efficacy of the diversion, 
resilience to flooding, allowance for sediment continuity, human safety for operation/maintenance and recreation, 
fish passage, and compliance with the regulations of the State Division of Water Resources. Solutions require a 
high level of knowledge of geomorphology, hydrology, hydraulics, structural stability, and natural sciences. General 
design considerations include:

• Location/distance from the existing diversion and measurement infrastructure
• Width of channel at diversion location
• Stability of channel at diversion location
• Height of the structure to obtain adequate head for ditch water rights
• Location of diversion structure relative to other infrastructure

 
Full replacement must also account for removal and reconstruction of foundations, gates, measuring devices and 
repairs to the headgates. 

1. Big Barnes Ditch Diversion 
2. Farmers Irrigation Canal Diversion 

3. George Rist Ditch Diversion 
4.  Loveland-Greeley Canal Diversion
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Two replacement options were identified for the Big Barnes, Farmers Irrigation Canal, and Loveland-Greeley Canal 
diversion structures. These options include the construction of a straight rock ramp or riffle-pool sequence with 
a hardened riffle at the crest and the construction of a concrete weir with an inflatable dam and a side channel 
rock ramp for fish passage. Example sketches, design drawings, and photographs from other diversion structure 
replacement projects are shown below (Figure 25 and Figure 26). 
Replacing the structure at Big Barnes and Farmers Irrigation Canal with a pool-riffle channel similar to Rist-Goss 
Ditch/Diversion’s 2019 upgrades appears feasible. Replacing the structure at Loveland-Greeley Company likely 
requires the concrete weir option due to its proximity to the Big Thompson Ditch and Manufacturing Diversion. 
The approximate cost range for a pool-riffle channel is $500,000 to $1,000,000 and $1,000,000 to $2,000,000 for a 

concrete weir option with inflatable dam. 

These concepts are suggestions based on 
professional judgment and site-specific 
knowledge of the three diversions. Further 
site investigations, hydraulic modeling, 
sediment transport analyses, engineering 
design, and permitting evaluations 
are required to select and design the 
appropriate replacement diversion 
structure at each site. 

Hardened Riffle Concept
The following project example (from 
the Rist-Goss 2018 diversion upgrades) 
illustrates the replacement of an existing 
diversion with a hardened riffle (grouted 
boulders) at the point of diversion and a 
series of pool-riffle structures leading up 
to the hardened riffle, allowing for water 
appropriations while reducing sediment 
and debris build-up, improving community 

safety and recreation access, and allowing for fish 
movement up and down the corridor. This diversion 
infrastructure upgrade project was undertaken by 
water rights owners City of Loveland and Loveland 
Ready-Mix, and funding and project oversight 
managed by BTWC.

Figure 25 Top Left: Final design plan for the Rist-Goss diversion 
upgrades after the 2013 flood (CDM Smith). Bottom Right: 

Aerial image of project. Photos on Left: Before and after photos 
show the 2019 Rist-Goss Ditch Diversion improvement project.

  Before

   After
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Bladder Dam and Straight Rock Ramp Concept
The following project example (from the Godfrey 2020 diversion upgrades) illustrates the replacement of an existing 
diversion with a partial-width Obermeyer bladder dam (to reduce sediment and debris buildup) and a straight rock 
ramp to allow fish and safe recreational passage.

Figure 26 Godfrey Diversion and Fish Passage Reconstruction Project on 
the South Platte River near Evans, CO.

Photos: Before (middle right) and after 
(bottom) photos of Godfrey Diversion and 

Fish Passage Project

   After    After

  Before



76

4.2.3 POTENTIAL FUTURE INITIATIVES
The potential future initiatives identify longer-term projects that would help meet broader goals of creating a 
sustainable and resilient river system, and an informed and committed water user community within a developing 
and changing urban landscape. These projects have the potential to achieve widespread benefits across river 
segment scales, however, the feasibility of these projects requires longer-term planning to ensure no negative 
impact to water users and owners, intentional engagement and relationship building, and longer-term commitment 
and interest from multiple partners.

Viewing the 15-mile stretch of the Big Thompson River and water system as independent of and unaffected by 
the surrounding components of the full watershed ignores the dynamic nature of a river system and the water 
users who depend on it. While major change is anticipated through the City of Loveland, this Envisioning Project 
and its future endeavors will be greatly influenced by the environmental, social, and political changes experienced 
upstream and downstream of this river segment, from the watershed’s montane forests to its eastern prairie and 
confluence with the South Platte River. 

The following management strategies cover forest to prairie land and water resource initiatives that highlight 
proactive land management and conservation, optional water and return flow management discourse, improved 
support of land and water rights owners, and improved community education and communications efforts to 
enhance connectivity between water use types and respective interests for the river system. 

Since the 2012 High Park Fire, major strides have been taken in Larimer County, and across Colorado, to propel 
discussions on wildfire fuel reduction needs of over-forested and ecologically-stressed upper watersheds. The 
2011 Big Thompson Wildfire/Watershed Assessment and a more recent 2020 City of Loveland Source Water 
Protection Plan (currently in draft form) have identified forest management and fuel reduction as a water resource 
management priority with future wildfire posing severe risk and potentially devastating impacts to downstream 
water quality, water utilization operations, and river ecology. In the past few years, water resource partnerships 
have formed locally between BTWC, water utility groups, and local to federal governments (now nested under the 
Northern Colorado Fireshed Collaborative) to increase capacity, collaboration, and funding to expand fuel reduction 
efforts across the Big Thompson watershed's private and public lands. While partners must continue to identify 
and address site-specific river and water system impairments, it is critical the larger needs, changes, and water user 
experiences of the full river system are considered, from headwater to confluence. The following ideas support full 
watershed improvements through upper watershed forest management, lower watershed land and water uses, and 
the improvement of community awareness as active participants of the Big Thompson River and water system. 

Identifying restoration and improvement opportunities at the watershed and segment scale 
fundamentally considers the watershed in its entirety, as opposed to a few miles of river at a time

The subsections below describe watershed- and segment-
scale initiatives within the following categories:

• Improvements to Water Quality 
• Changes and Improvements to Stream Flows
• Support of Efficient Agricultural Water Utilization
• Support of Riparian Landowner Stewardship and 

Maintenance
• Conservation of Open Lands
• Development of “Good Neighbor” Educational Campaigns
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Improvements to Water Quality
Water quality impairments exist throughout the entire 15 mile stretch of the Big Thompson Envisioning Project, 
and even upstream of the project’s upper extents, flowing into the project area. Major influencers of impaired 
water quality in this system include the natural geologic setting and occurrence of heavy metals in the river system; 
elevated concentrations of nutrients such as phosphorus and nitrogen, likely due to runoff from agricultural, 
residential, and urban areas; lack of vegetative cover to maintain water temperatures; and aggregate mining 
operations across the Loveland-Urban and I-25 corridor river segments. While only two specific sources of water 
quality impairment were identified through project assessments, every reach of the project received poor water 
quality scores which suggests there is a need to also address non-point source pollutants entering the system 

through various land use practices and return flows. 

The complexities of water quality indicate a need for long-
term collaborative discourse and multi-partner improvement 
initiatives, encouraging participation of municipalities, water 
utilities, aggregate mining operations, and agricultural 
producers or agricultural support services to mitigate 
watershed-scale impairments. Individual conversations will be 
initiated with known pollution concerns to discuss the piloting of 
green infrastructure opportunities such as constructed wetlands 
to increase return flow filtration prior to its release into the river 
system and surrounding habitats. While available data were 
sufficient to identify these next steps and long-term pursuits, 
expansion of water quality and aquatic macroinvertebrate 
collection sites through an internal or partnered monitoring 
program (such as River Watch) with the City of Loveland or 
downstream municipalities (Greeley) would improve future 
monitoring to ensure data are available consistently and without 
major gaps.

Continued coordination of monitoring efforts should also 
extend to state partners such as Colorado Parks and Wildlife 

(CPW) and Colorado Department of Public Health and Environment (CDPHE) to ensure that comparative protocols 
are applied, and data are captured across multi-partner efforts. CDPHE reach segment designations should also be 
evaluated to ensure that regulatory standards align with 303(d) and monitoring and evaluation (M&E) listings. For 
example, 303(d) designations for elevated concentrations of metals should coincide with reaches monitored for 
regulatory standard compliance for drinking water.

Supporting communities in private land forest management adjacent to large-scale USFS management efforts to reduce 
future wildfire fuel and impacts to the Big Thompson watershed. 

Community monitoring at Reach 24, Sylvan 
Dale, for BTWC’s 2021 Watershed Days 

community river monitoring event. 
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Changes and Improvements to Stream Flows
Although the Big Thompson River is heavily managed to meet water rights, this also means the river could be 
administered in a way that provides improvements to stream flow throughout the corridor. One outcome of this 
Envisioning Project is a network of water users that rely on the river for diversions, but also understand what the river 
needs to be healthy. Utilizing the network developed and an understanding of “we will all need to learn to do more 
with less” allows for a platform to look for strategic operational plans that move water throughout the corridor while 
putting it to as many beneficial uses as possible, including the environment. By allowing more water to stay in the river 
for longer, it can help to prevent dry-up points and supplement low flows. This Envisioning Project also provides a 
springboard for water users to evaluate their need for diverted water and look for opportunities to donate water back 
to the system through the numerous voluntary programs provided by the CWCB and compensated programs through 
the Colorado Water Trust. 

The improvements could come in the form of increased flows during drought conditions to provide very minimal 
increases in stream flow that allow for exponential benefits throughout the Big Thompson River; keeping small pools 
fresh and cold, while aquatic species look for refugia during these tough times. Operational plans can also be 
developed to provide flushing flows in the form of downstream deliveries from one reservoir to another that will not 
only recharge the wetland riparian corridor but also help to move accumulated fine sediment and support 
geomorphic processes. The modifications to operations will also need to take into account how to shepherd the water 
through the system so it is not diverted by the next downstream user. Further opportunities exist to ensure only the 
required water is diverted from the Big Thompson and water that is over diverted is quickly returned to the system to 
be put to beneficial use within the Big Thompson River. Ensuring the use of the latest technology to measure 
diversions and operate diversion headgates can also be utilized to take advantage of the limited water we have in the 
river for the environment. These relatively small additional inputs of water into the Big Thompson River, coupled with 
restoration projects to allow for a more effective geomorphic processes, can provide an enormous overall benefit to 
the river system.

Irrigated pastures at Reach 24, Sylvan Dale, home of Sylvan Dale Guest Ranch and the Heart J Center that support local 
tourism and watershed education through outdoor, experiential education
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Support of Efficient Agricultural Water Utilization 
One-on-one discussions with irrigation companies identified many challenges that water providers face in an 
urbanizing community where water rights ownership is transitioning to municipal majority ownership but large, rural 
landowners still live and operate along the full extents of ditch systems and depend on efficient and sufficient water 
delivery to their properties and crops. While many diversion and headgate systems operate as efficiently as they 
have in past decades, more concerning issues for irrigation companies and individual water rights owners may lie 
in efficient water transfer and utilization within the ditch system. Maintenance of primary and lateral ditch systems 
could be supported through resource development and information provisions to link water user needs to financial 
resources and opportunities such as through NRCS Conservation District programs to improve system efficiencies 
beyond the main river headgate. Many of these options might fall outside of the current programmatic scope of BTWC 
or its project partners, but may become high priorities in the future based on water owner interests in partnership and 
shifting needs of the river and water system. Support may include improved water transit efficiencies that mutually 

encourage ecological benefit, voiced as 
an unmet need for consumptive water 
uses, focusing specifically on support for: 
vegetative management in ditch channels 
and along ditch banks, erosion control 
and reduction of sediment loading in 
ditches, flood resilience and conveyance, 
improvement of headgates/infrastructure, 
and improved access to agricultural 
upgrades.

Support of Riparian Landowner Stewardship and Maintenance 
As with most river systems, river management or maintenance challenges in one location have a tendency to move 
downstream and cause additional and sometimes exacerbated issues elsewhere. Often an issue such as unburied or 
unsecured tree fall or excessive bank erosion along a river system go unattended by individual landowners who do 
not have the funding, equipment, resources or awareness to address a small issue upfront. When this maintenance 
challenge is washed downstream, it may become a larger issue for downstream water users, water managers, and 
in-stream/across-stream infrastructure to mitigate. Larger educational campaigns, resources, or cost-share programs 
should be examined to support private riverside landowner stewardship of their property and the river system to 
address maintenance needs for debris, sediment transport regimes, and structural or bank stability threats before 
they negatively impact the river ecology and other, downstream users.

Conservation of Open Lands 
Since the 2013 flood, the Big Thompson River area has experienced an uptick in riverside land acquisitions serving 
multi-benefits as low development areas. The purchase of these properties by local governments or transfer to 
“conservation easements” provide various ecological and social benefits by maintaining long-term river corridor 
open land conservation, limiting development in low elevation areas prone to flooding and development restrictions, 
increasing riverfront public access and recreation opportunities, and in some cases preserving the City’s rich 
agricultural history and culture, many values of which were voiced by the community (Section 3.4 and Appendix F). 
The City of Loveland Open Lands & Trails department and the Colorado Open Lands, a local non-profit organization, 

Volunteer weed management and native plant enhancement at  
Reach 30, Rossum-Namaqua.
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have established missions and strategies that utilize riverside land purchases or long-term management contracts 
to reduce negative impacts of development while providing public access for community members to connect to the 
river system. BTWC and project partners can facilitate the sharing of these open land preservation strategies and 
contacts to interested parties, especially for the first and third river segments of the Big Thompson Envisioning Project, 
with the community-identified themes of “preserve” open lands and wildlife corridors of high community value in the 
Dakota Hogbacks River segment and “connect” community members and open land corridors to the less developed 
I-25 Corridor. This initiative also supports a major concern voiced by gravel pit mining companies in the area, who 
after reclamation requirements are met, are required to maintain long-term management of past mining ponds in 
perpetuity. Over the past few years, the City of Loveland has purchased these properties and transitioned them to 
open lands for wildlife viewing, open space benefits, water storage and utilization, and public recreation connectivity 
along the river. Future partnerships can encourage further relationships of this kind to retire past mining operations 
to long-term community use and wildlife benefit. 

Development of “Good Neighbor” Educational Campaigns
The changing demographics and a growing diversity of consumptive and non-consumptive water user interests 
for the Big Thompson River have daylighted a need for extensive communications about how to respect and be an 
informed community member within an urbanizing river system. Community members and project partners alike 
have identified a gap in understanding across various water management processes and water uses. BTWC, with the 
assistance of project partners, can play a critical long-term role in improving understanding of this water system, its 
operations, functions/uses, and challenges faced in a growing community. The intent of these campaigns will be to 
build empathy, understanding, and respect for the full river and water system, various water uses and users, and 
develop of sense of shared stewardship of this resource and ‘good neighbor’ practices. 

This initiative may include targeted messaging such as: reduction of waste and litter along public access and 
recreational fishing areas; building an understanding around ditch management, importance, and safety for new 
landowners, ditch neighbors, and real estate agencies; encouraging safe public access and recreation on the river 
(also requires riverside landowner awareness); informing the public on water transport and storage operations; and 
education of urban and rural riverside landowners about water quality pollution reduction strategies. 

The goal of this initiative is to support the conjoining of upper watershed and lower watershed experiences to better 
support a more holistic, full-watershed contingency that:

• is aware of various water use needs,  
• understands current river and water conditions and projected future change, 
• participates in resource management plans and activities, and 
• is invested in the future wellbeing of the full watershed and its uses.

ENVISIONING PLAN OUTCOMES
• 5 assessments completed

• 5 general river health improvement strategies

• 6 priority reaches identified with improvement opportunities 

• 2 water quality improvement opportunities

• 4 diversion infrastructure upgrade projects

• Many ideas to successfully carry out this long term vision 



5.0 Next Steps
5.1 Next Steps for Near-Term Project Opportunities

5.2 Next Steps for Potential Future Initiatives
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5.1 Next Steps for Near-Term Project Opportunities
The project opportunities listed above (Section 4.2) identify six priority reaches based on the highest number of 
improvements needs and most alignment with community-identified goals as described for specific river reaches. 

For each of these six reaches, we recommend that BTWC and project partners pursue the following next steps in 
relationship building, project feasibility assessment, and project development. 

• Identify landowners, water rights owners, and other water use stakeholders associated with water and land 
resources in the reach (or associated diversion system). 

• Outreach to reach-specific stakeholders to develop rapport, introduce BTWC and the Envisioning Project, and 
communicate current river health and maintenance conditions and the impacts of stressors on the river and 
water system. Encourage open discourse on landowner, water rights owner, and other stakeholder challenges 
with the area and identify key, mutually beneficial project objectives and landowner interest in collaborative 
partnerships to pursue further early planning discussions. Assess buy-in of landowners and water rights owners 
and willingness to move forward with a project. 

• Coordinate internal BTWC committee to finalize and apply the Project Selection Criteria project scoring system 
to compare the viability of project opportunities at all six priority reaches and present outcomes to BTWC Board 
of Directors and project partners. 

• Discuss BTWC and partner cost-share interest for mutually beneficial projects. Identify and discuss project 
potential with local and governmental funders to gauge applicability and project competitiveness and pursue 
project funding accordingly. 

5.2 Next Steps for Potential Future Initiatives
To further potential future initiatives BTWC and project partners will consider the following next steps to continue to 
establish relationships in the corridor and to further identify river management opportunities and funding sources.

•  Establish or expand relations with partner 
organizations and working groups across the state 
to better understand voluntary water flow and water 
quality management strategies for urban and rural 
riverside land management practices. 

•  Explore river managements plans across the state to 
identify a list of viable water flow and water quality 
management alternatives that would be appropriate 
to bring forward to irrigation company, agricultural, 
industry, and municipal stakeholders operating in the 
Big Thompson system.

•  Identify and convene two initiative-specific 
stakeholder working groups to strategize and pursue 
long-term opportunities to improve watershed scale 
needs of base/peak flows and water quality. 

•  Work to develop relationships, trust, and rapport with 
water flow and water quality-relevant stakeholders. 
Convene one-on-one and small group meetings 
with individual land and irrigation owners to discuss 
current river conditions and alternative management 
practices to benefit river health with minimal 
detrimental impacts to land or water ownership.

Smoke from the 2020 Cameron Peak Fire in Loveland, CO. 

5.0 NEXT STEPS
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Big Thompson River Envisioning Project 
Stakeholder Engagement Plan 

Working Version 1-19-20 
 
Introduction and Project Background 
The Big Thompson watershed is an important resource locally for the Loveland community, for the 
many Front Range communities who obtain their water supply from the Big Thompson River, and the 
millions that visit the corridor each year on their way to Rocky Mountain National Park. The Big 
Thompson River supports recreational trout fishing, wildlife and the local tourist economy, as well as 
municipal, agricultural and industrial water uses. Given the wide variety of uses of the river corridor 
and predicted changes to land use and hydrology, a plan that balances river health with waters users’ 
needs would ensure that the communities and wildlife that rely on the Big Thompson River could 
continue to do so well into the future. 

 
The Big Thompson Watershed Coalition, along with an Advisory Committee composed of 
diverse interests, will lead the development of a Stream Management Plan along 
approximately 15 miles of river corridor. The BTWC Board of Directors currently 
represents local government, private property owners, local businesses and other non-profit 
groups. The Big Thompson Watershed Coalition formed in the aftermath of the 2013 flood 
and has been involved in planning, managing and implementing river restoration activities 
since 2014. Over the last four years, the BTWC led or co-led over 15 river improvements 
projects, of which 11 have been successfully implemented and completed, and 4 of which 
will be constructed by June 2019. This has produced multi-objective improvements on over 
10 miles of critical areas of the Big Thompson River and key tributaries, and involved over 
150 private properties 
 
Overall Project Goal 
Engage citizens and stakeholders to create a shared vision for improving the Big Thompson River by 
identifying strategies and action plans that respect property and water rights, address water user 
needs, and enhance environmental conditions and recreational opportunities. 

 
Project Objectives 
• Engage citizens and stakeholders in a process to identify common values and goals 

related to various water uses, including agriculture, municipal, recreation, fisheries, 
and riparian habitat. 

• Assess river function within the project area, currently identified as the reach 
between the mouth of the Big Thompson Canyon to I-25, by analyzing existing 
information and new data as needed, to identify key issues and their locations and 
causes. 

• Assess impacts of future population growth, development, and climate and weather 
changes on river health and user needs and identify opportunities to mitigate these 
impacts. 

• Identify and prioritize voluntary, multi-purpose projects and actions that will meet 
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collective needs and values and protect or enhance the Big Thompson River corridor. 
 
Stakeholder and Community Engagement Plan 
 
The Stakeholder and Community Engagement Plan provides a framework for engaging a 
diverse range of stakeholders and the public in the process to develop the Big Thompson 
Envisioning Project. The Stakeholder Engagement Plan addresses the following topics: 

 
• Objectives of stakeholder engagement 
• Key messages about the Engagement Plan’s process and outcomes 
• Target audiences, including the Advisory Committee, Focus 
• General approaches and participation goals for engaging different categories of stakeholders 

groups  
• Specific organizations within major stakeholder groups, their primary interests, and how they will 

be engaged in the planning process 
• Engagement activities and schedule to be implemented over the course of the planning process 

 
Stakeholder Engagement Objectives 
The following are the objectives for stakeholder engagement: 
• Build on local knowledge and provide meaningful opportunities for stakeholders to engage 

throughout the process; 
• Understand and address diverse perspectives, interests, and needs; 
• Increase education and awareness of issues and opportunities surrounding a healthy Big 

Thompson Watershed; 
• Develop trust and strengthen partnerships for long-term collaboration and success; 
• Create a transparent planning and decision-making process; 
• While respecting diverse perspectives, interests, and needs, tap local knowledge to identify 

projects, that are important to a diverse set of river users, resulting in collaboration and successful 
multi-use projects 
 

Key Messages 
By communicating key messages consistently, the project team and Advisory Committee can 
improve understanding in the community and among stakeholders about the purpose of the 
project and help to keep it on scope, schedule, and budget. Key messages will expand as the 
project progresses; current key messages include: 
• Part of a long-term strategy for protecting and improving the Big Thompson River for 

multiple water users and uses. The Big Thompson Watershed Coalition and diverse project 
partners in the Advisory Committee are co-leading the development of Stream Management 
Plan to improve the health and resiliency of the watershed in the face of potential future 
changes including growth and development in the region, changing climatic conditions and 
water use  needs.
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• Identifies key conditions and future projects needed to support river health and 
community needs. Key objectives of the project are to identify river flows and conditions 
needed to support continued river health, river recreation and community needs and to 
prioritize actions and projects to achieve measurable progress toward these targets. 

• Identifies improvements to work with ditch and agricultural interests. An assessment 
of water needs and infrastructure improvements looks to keeping agriculture whole for 
the benefit of the local economy and to preserve the cultural and ecological benefits that 
agriculture and ditch companies support. 

• Focus on a key segment of the Big Thompson River. Assessments will build on the City 
of Loveland Master Plan conducted in 2017, and focus on the 15 miles of the Big 
Thompson River from the mouth of the Big Thompson Canyon to I-25. The methodology 
used could eventually be expanded in future years to cover upstream and downstream 
segments of the Big Thompson River and other key tributaries. 

• Evaluate identified opportunities for collaborative multi-use projects that optimize land 
and water management strategies. A broad approach to identifying opportunities for 
improvements will utilize collaborative problem solving to fill needs and gaps identified 
through the planning process. 

• Implementation of collaborative multi-use projects will emphasize partnerships based 
on voluntary actions, not regulation. Outcomes of the plan will include actions and 
projects for implementation that are evaluated and prioritized with stakeholder participation. 

• Community engagement is critical to success. The Stakeholder and Community 
Engagement Plan involves the participation of a wide range of stakeholders, water rights 
owners and the public in the planning process with the objectives to understand and address 
diverse interests and develop community-supported solutions that reflect local values. 

• One part of a longer-term process. The planning project will span two years and produce a 
working roadmap that guides collaborative multi-use projects to future implementation and 
continued evaluation and integrates with existing basin plans like the South Platte Basin 
Roundtable Implementation Plan. 

• Multiple partners contributed cash funding. All funders, to one degree or another 
expect a plan that includes an implementation guiding roadmap for future projects and 
actions, not just an inventory and needs assessment. The Colorado Water Conservation 
Board and South Platte Basin Roundtable provided significant cash support for the planning 
process. Local funding partners include Larimer County, City of Loveland, City of Greeley, 
Northern Water, Big Thompson Watershed Forum, and a small grant from New Belgium 
Brewery. 

 
Target Audiences 
The primary audiences for community engagement include 
the general public as well as organizations and individuals 
in seven major stakeholder categories: Ditch Companies 
and Agricultural Interests; Aquatic and Riparian Health; 
Local Government and Land Use Planning, Water 
Management and Utilities; Recreation and Tourism; Local 
Business and Community and Riparian Landowners. 

 
  

STAKEHOLDER 
CATEGORIES 

1. Ditch Companies/Water 
Rights owners 

2. Aquatic and Riparian Science 
3. Local Government and Land 

Use Planning 
4. Water Management & 

Utilities 
5. Recreation and Tourism 
6. Local Business & Community 
7. Riparian Landowners 
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Advisory Committee 
An Advisory Committee representative of the major stakeholder categories will be 
convened to guide the planning process, provide technical expertise, and evaluate feasible 
strategies and solutions. Individuals who agree to serve on the Advisory Committee can 
represent one or more stakeholder categories; stakeholders in those categories should 
actively support that representative. 

 
Participation Goals 
• Provide insight into diverse perspectives and interests. 
• Create connections with and engage other stakeholders, water rights owners, and 

community members. 
• Increase buy-in and support for outcomes and implementation. 

 
Approach 
The Advisory Committee is scheduled to meet quarterly over the term of the process 
(approximately 9 times between May 2019 and June 2021) to review progress on tasks and 
advise the process. Outside of the meetings, the Advisory Committee will also review and 
comment on materials, attend community workshops and events, and help to coordinate 
specific stakeholder engagement activities. Specific responsibilities include the following: 
• Act as liaison to key stakeholder groups 
• Provide expertise, data, reports, and anecdotal information 
• Advise and support the stakeholder and community engagement process 
• Assist in identifying, evaluating and prioritizing projects for implementation 
• Review and provide input on draft documents 
• Communicate plan purpose in wider community 

 
Stakeholder Engagement 
Stakeholders are the groups and individuals affected by the plan and who have a stake or interest 
in it. Focus groups representative of the stakeholder categories will be organized to engage in 
the process. 

 
Participation Goals 
• Improve understanding of interests and perspectives 
• Collect best available data and information 
• Increase awareness of river health, different interests, and impacts of types of 

management actions 
• Begin to build consensus on opportunities for implementation 
• Identify potential funding sources and partners for implementation 

 
Approach 
The project team and Advisory Committee will engage stakeholders through the following 
outreach methods. The type of outreach depends on the extent to which the stakeholder is 
affected and their role in implementation. 
• Focus Groups: Assemble members of specific interest groups to participate in a series of 

meetings that will serve as an opportunity to brief groups about the project purpose and 
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objectives, share interests and concerns, and collect input to inform tasks and final 
solutions. Some focus groups may have a greater focus on the technical aspects of data and 
results, while others will provide important social and political context when assessing the 
feasibility of different management options. Advisory Committee members will be encouraged to 
participate in at least one of the focus groups along with other members of the public. These will 
include: 
o Consumptive Use: Comprised of agricultural producers, ditch companies, 

municipal drinking water providers, land use planners, raw water managers, and 
industrial users. 

o River Health: Natural resource and land managers from federal, state and municipal 
governments, non profits, and others who work primarily on aquatic, riparian, and water 
quality issues in the watershed. 

o Recreation & Tourism: Local recreation enthusiasts, commercial outfitters, 
municipal and federal recreation planners, and local economic development 
interests. 

o Riparian Landowners: Those owning riverside properties and businesses 
• Interviews: Meet one-on-one or in-person with individuals to discuss objectives of 

project and their perceptions, interests and involvement. 
• Presentations at Existing Events: Make a presentation about the planning project and 

get feedback on interests, concerns, potential strategies, and other opportunities during a 
regularly scheduled meeting of a group, such as a board or chapter meeting. 

• Information Updates: Send e-newsletter updates on project milestones and 
opportunities for involvement to a contact list made up of identified stakeholders and 
interested parties who sign up on webpage or through other means. 

 
 
Community Engagement 
The Big Thompson watershed provides valuable assets and benefits to the broader community, in 
addition to the stakeholders and advisors targeted in the stakeholder outreach. The watershed provides 
recreational opportunities such as fishing and wildlife viewing, habitat for plants and animals, and other 
ecosystem services such as clean drinking water supplies and other benefits. The Big Thompson River 
Envisioning Project will engage the broader community at several critical points in the process to ensure 
that input from the community on their relationship and needs from the river are incorporated into the 
plan, greater understanding of the Big Thompson River system operates and functions is built, and 
awareness of recent, ongoing and potential future projects to improve the river corridor are shared and 
supported.  
 
Anyone can participate in the Big Thompson River Envisioning Project including those who live in the 
area or want to engage in the project for various reasons. There is not a set “membership list” and those 
attending community events for the project could include any interested member of the public, property 
owner, recreators, people with an interest in the watershed, and people with scientific or anecdotal 
knowledge of the watershed.  
 

Participation Goals 
• Share information about the project openly including any survey results, assessment or 

information gathered during the project process 
• Gather input and ideas from the community for the project vision and values 
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• Collect input from the community on needs, benefits and priority areas 
• Build greater understanding of how the Big Thompson River operates to provide different 

benefits and uses and how the system functions 
• Build greater awareness and support for recently completed, ongoing and potential future projects 

along the Big Thompson River corridor that improve and maintain river health and provide 
multiple benefits to a diverse set of water users. 

 
Approach 
• Surveys - This method will allow for a broad range of involvement for those that are unable to 

make in person meetings and events but are still interested in providing input in the 
process. We propose to utilize existing email listserves from stakeholders in the watershed 
to distribute an on‐line survey. Survey questions could be developed in conjunction with other 
potential stakeholder survey and focus group surveys to ensure consistent messaging. 

• Attending Community Events - BTWC will table at a minimum of 3 public community events 
and additional small group focused presentations, discussions and one-on-one meetings. Focus on 
overlap with planned partner events where potentially interested community members will be 
already. These events will be attended by a BTWC project team member in locations distributed 
across the watershed and throughout the project timeline. Examples include community fairs, 
farmer’s markets, or other well-attended community events. 

• Workshops and Interactive Events - For those community members looking for more dedicated 
indepth ways to engage in the planning process, we will host workshop‐style open house 
meetings. These meetings will include exercises to solicit feedback, including interactive 
activities. Generally, the format will include a plenary presentation followed by rotating stations 
with activities in15‐20 minute increments. In addition, BTWC will host interactive events, such 
as project tours, that illustrate through experiential learning how multi-purpose projects can 
benefit multiple water users and uses. Potential example of project tours in the watershed could 
include the Sylvan Dale Ranch Alternative Transfer Mechanism Project, the recently completed 
BTWC Rist Goss Ditch and River Improvement Project, and more. 
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Activities and Schedule – this document’s methods and timeline 
were revised in spring 2020 to account for engagement in light of 
COVID-19 and public safety protocol.  
 
Table 1: Activities and Timeframe 

 

Outreach Method Timeframe 

MEDIA 

Project Webpage Create in February 2020, updated regularly by BTWC Staff.  

Press Releases OR Guest 
Commentary 

Five press releases on the following dates: 
1) August 2019, 2) March 2020, 3) June 2020, 4) September 2020, 5) December 
2020, 6) at end of project  

E-Newsletters Quarterly by BTWC Staff 

Social Media Periodically by BTWC staff 

Surveys Create on-line survey to post on website. Develop surveys to assist focus group 
meetings/discussions on an as-needed basis. 

FOCUS GROUPS 

Ditch Companies Spring 2020 - Kick-off meeting to discuss individual and common interests and 
needs. Either meet as  
Meet as needed with focus on identifying project/processes/actions for feasibility 
analysis 
Determine organizations and coordinate with those appropriate as conduit to 
agricultural producers and water rights owners. Presentations or workshops to be 
developed as directed. 

Consumptive Use Spring 2020 - Kick-off meeting to discuss individual and common interests and 
needs. 
Meet as needed with focus on identifying project/processes/actions for feasibility 
analysis. 

Aquatic and Riparian Health Summer 2020 – Kickoff meeting to identify concerns, share data and information 
for study purposes 
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Outreach Method Timeframe 
Recreation & Tourism Spring 2020 - Request and review of-related recreational development plans  

Summer 2020 – Meet to identify corridor-wide recreational opportunities, 
constraints, and river-based challenges to growth 
Meet quarterly to identify, discuss, and prioritize opportunities for new or 
modified programs/projects to address recreation needs 

PRESENTATIONS/UPDATES 

Presentations to Colorado Basin 
Roundtable 

Present at Roundtable meetings: 
Summer 2020 - Invitation for Advisory Committee participation 
Short updates, as needed periodically, to report on progress and request 
participation in focus groups 
Spring 2021 - Present final report 

Presentations to City/Town 
Councils/Advisory Boards 

Coordinate with municipal representatives participating in focus groups on 
strategy and timing for presentations. 

Presentation to Larimer County 
BOCC 

Spring 2020 – Presentation at project kick-off  
Fall 2020 - Presentation on project progress 
Spring 2021 – Presentation on final report 

Presentations to South Platte Basin 
Forum 

Present/discuss at annual conference; potential timing could include - November 
2020 
 

Presentations to Community 
Groups 

Rotary Clubs (Loveland, Fort Collins) Lyons Club, Rocky Mountain Flycasters, 
League of Women Voters, Great Old Broads, Boys and Girl Scouts, Latino 
Community Foundation of Colorado, One NoCo, Community Foundation of 
Northern Colorado, Fort Collins Board of Realators, Bohemian Foundation, 
United Way of Larimer County,  
 
Various dates depending on group response - Meetup affiliated groups: Legacy 
Wealth Real Estate Investors Clubs, Adventure SeekHERs, The Breakfast Club,  
NoCo over 40 Social Club, Hikes and Hangouts, Wine, Women, and Wealth, 
Northern Colorado Young Professionals. 
  

Presentations to Other Interests Health care and social services groups, Community members and multi-family 
housing near the river.  

COMMUNITY EVENTS 

Surveys  

Community Events Tabling at other events (see events excel doc) 
 

Open Houses BTWC Open House (2-3), separate from other municipal/public events throughout 
Summer, Fall, and at end of project 
Community Open House #1 
Summer 2020 
Focus will be on sharing project process, vision and values, map-based discussion 
of needs and priority areas, etc. 
 
Community Open House #2 
Winter 2020 
Focus will be on sharing assessment information, ideas for projects, gaining input, 
etc 
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Interactive Events Tours – Public tours of legacy ag. properties, ditch/diversion operations, City of 
Loveland Natural Areas/Open Space planning, and the Rist-Goss ditch/diversion 
project. 

 



 
 
 

 
 
 
Project Goal: 
 
Engage community members and stakeholders to create a shared vision for improving 
the Big Thompson River by identifying strategies and action plans that respect property 
and water rights, address water user needs, and enhance river conditions while 
balancing environmental, agricultural, municipal, and recreational uses and interests.  
 
 
Project Objectives:  
 

● Develop a stakeholder-supported stream management plan for the Big 
Thompson River between the mouth of the Big Thompson Canyon and 
the I-25, a 15-mile stretch of river.  
 

● Engage river and water using communities in a process to identify 
common values and goals related to various water uses, including 
agriculture, municipal, recreation, fisheries, and riparian habitat. 
 

● Assess river function within the project area by analyzing existing 
information and new data as needed, to identify key issues of river 
health and function, as well as their locations and causes. 
 

● Assess impacts of future population growth, development, and climate 
and weather changes on river health and user needs and identify 



opportunities to mitigate these impacts. 
 

● Identify and prioritize voluntary, multi-purpose projects and actions 
that will meet collective needs and values and protect or enhance the 
Big Thompson River corridor. 
 

 
 
Stakeholder Outreach Objectives: 

● Objective 1: Are they interested in engaging further? 
● Objective 2: Get contact information/email address and locating the right person to 

talk to in the organization will be a critical part of this first call.  
● Objective 3: Encourage them to participate further by joining an online meeting, or 

if they won’t do that, offering an online survey.  
 
Phone Call, Contact #1 conditions: 

● Calls should be kept to approx. 5-15 minutes 
● Follow up with 2 emails: 1 direct follow up email (with survey link/info and webinar 

schedule) and 1 day before the webinar email - A follow up email will be 
constructed and sent to them if they are interested in more information on the 
project and the webinar dates/times.  

● Initial phone call: 
o What will you be asked to listen and learn about?  
o What should I come to the webinar prepared to talk about? 
o Contact info – email for follow up 

 
 
Phone Call, Contact #1 Talking Script: 
 
 
Hi ________________, 
 
I am a board member (or staff) of a local non-profit organization called the Big Thompson 
Watershed Coalition.  
 
Do you have a few minutes to learn more about a river envisioning project that is taking 
place now for the Big Thompson River through Loveland and provide your advice and 
input?   



● If no, is there a better time that we may contact you or a different way we may 
obtain your ideas on the Big T? How do you see yourself participating in this 
project?  

 
What is the role of the Big Thompson River in our community today? 
What is your vision for our River Corridor and water system in the Future?   
 
The Colorado Water Plan set a goal for creating community-developed stream 
management plans for critical waterways across the state. The Big Thompson Watershed 
Coalition has been awarded responsibility to guide this effort locally and is seeking input in 
creating a STREAM MANAGEMENT PLAN  for the Big Thompson River from the canyon 
mouth east to I-25. Including the City of Loveland.  
 
We call this the Big Thompson River Envisioning Project. We are preparing a 
science-based assessment of both our current river system’s health and function AND our 
community’s needs and desires for the river, and trying to understand how those factors 
may shift as our watershed changes over the next 20 years.  Information collected from 
businesses and community members, like yourself, will shape the future of our river and 
water system through recommendations for on-the-ground enhancement projects and 
community programs. When completed, the plan will be used to fundraise and finance 
priority projects to ensure a healthy future for our river as envisioned by the communities 
that depend on it.  
 
The Coalition is looking for great ideas on the Big Thompson River and water system, now 
and in the future, and that is why we are contacting you.   
 
 
Would you be interested in contributing your thoughts to this planning project?  
 

● If yes, I have a few questions for you today, and will provide information on 
different ways in which you can participate and provide feedback over the next 
few weeks.  

● If no, would it be alright if we reach out to you again in the next phase of our 
project, when we have a better understanding of the state of the river and can 
propose improvement projects based off of the river’s health and community 
interests?  

 
1. We are providing a few different ways for people to learn more about the project 

and provide feedback and comments on your ideas for improvement. We are 
developing 3 different ways for people to engage, you can choose what works for 
you or provide feedback through all three methods. These include taking a 15 min 



online survey, joining an online group meeting of same-sector businesses, or 
talking with me more one-on-one?  

 
2. Can I verify your contact information to send you follow up information on these 

different ways to provide feedback on the project? GET EMAIL especially, business 
address would be great too!  We will not reach out to you regarding items other 
than this project unless you request it of us. 

 
3. We are hosting webinars in early July with select groups of local businesses from 

your industry. We would appreciate it if you attend to provide your feedback. Is 
this something you would consider?  

 
4. As our process moves forward through June next year, we can continue to keep 

you updated as we learn more about the current state of the river, community 
interest, and potential improvement opportunities that are identified?  
 

5. Are you interested in learning about this information for the whole 15-mile stretch, 
or specifically the parts of the river near your home or business?  

 
6. Are there other people in the sector/industry/community that would be good for 

us to contact? 
 
More information if needed -  
 
STREAM MANAGEMENT PLAN:  A collaborative effort to explore documents and present 
community priorities, hopes and concerns about specific watershed segments. 
Developing the plan allows an opportunity to document science-based background 
information, discuss and establish integrated common goals, priorities and opportunities 
for stream function, ecosystem health, water management, water quality, recreational and 
aesthetic assets and land use to bring informed management to the stream; to protect and 
enhance stream corridors in a manner that brings innumerable benefits to the watershed, 
communities along the river, residents, and visitors now and into the future.  Development 
of Stream Management Plans is a strategy encouraged in the Colorado Water Plan, 
Created and supported by the State of Colorado. 
 
   
We are currently looking to gather community input on how the river is utilized and 
valued as well as people’s hopes, priorities, and concerns for certain segments of the river 
along this 15-mile stretch. By hearing from community members and business owners like 
you, we have a chance to discuss and establish multi-benefit, common goals that can 
enhance the function and use of this river and water system.  



 
Potential improvements that we could address could include: 

● improving how the river moves water and dirt during flood/drought/normal flows, 
improving water quality,  

● providing more wildlife habitat, or opportunities to enjoy wildlife,  
● proposing new management systems or regulation,  
● enhancing access/recreation/and the aesthetic enjoyment  

These are all potentials that may bring innumerable benefits to watershed residents and 
visitors, now and into the future. 
 
COLORADO WATER PLAN:  
Developed by the Colorado’s nine Watershed Basin Roundtables, approved by the State 
of Colorado and administered by the Colorado Water Conservation Board, the Colorado 
Water Plan is a path forward for providing Coloradans with adequate future water 
supplies while supporting health watersheds and environments, and robust recreational 
amenities that support quality of life and local tourism to ensure vibrant and sustainable 
communities and viable, productive agriculture throughout Colorado.   
 
 
BTWC HIGHLIGHTS: 
The Coalition is a grass-roots organization that formed in the wake of the 2013 flood 
to obtain and manage $10 million in state and federal recovery funds for 
communities between Estes Park and Loveland. We have restored and improved 
over 15 miles of the river to be more resilient to future flood, we have worked with 
municipal and private partners to upgrade infrastructure like bridges/culverts/and a 
water diversion structure, and we are working with rural communities to reduce 
the threat of wildfire. We have allied with over 150 partners across local, state, and 
federal agencies, private and public landowners, and other water stakeholders on 
the health of our communities and natural environments, and their ability to bounce 
back from threats such as flood and wildfire.  
 
Stakeholder focus’/interests:  

● Beverage Industry:  
● Agriculture 
● Social/community groups 
● Health Care 
● Environmental organizations 
● Youth Groups/social services 
● Industry 



● Real Estates and Development 
● Recreation/Tourism/Outfitters 
● Riverside landowners 

 
Flow of Stakeholder Outreach – 3 points of contact   
 

1. Contact 1 - Phone calls made to gauge stakeholder interest in an interactive 
webinar to introduce the River Envisioning project, collect email information 

2. Courtney and Will to develop schedule and content for webinar as well as respond 
to questions as they arise. 

3. Write and circulate webinar notice engagement materials  
4. Contact 2 - Host interactive webinars/focus groups for topical stakeholders (1-2 

webinars per stakeholder category, 1 for every few reaches for private 
landowners), 1-1.5 hrs max. 

5. Write and circulate post-webinar thank you and survey and/or in-depth interview 
information 

6. Contact 3 - stakeholders take the survey and or the in-person interview.  
7. 2-3 additional email reminders to take the survey.  

 
 
Contact goals, Phase I Stakeholder Outreach:  
Contact 1- Reach out to full contact list ~ 150 stakeholder entities. 
Contact 2- Host at least 6 webinars for up to 25 people per webinar. 
Contact 3- Receive completed surveys from 20% of each Major category type, conduct 
interviews from 1-2 stakeholders from each group.  
 
Google doc: 
https://docs.google.com/presentation/d/1nHh8_phEUvkOJ8R_q-i10fGGsHir2YUk4lTnmAn
_a00/edit?usp=sharing  
 
 
 
 

Webinar 
number 

Focus Group Webinar date Webinar Time BTWC 
Rep & 
phone 
date  

Other? 

1 Beverage 
industry 

Thurs, 7/23 10 am-11 am https://us0
2web.zoo

+1 346 248 
7799 

https://docs.google.com/presentation/d/1nHh8_phEUvkOJ8R_q-i10fGGsHir2YUk4lTnmAn_a00/edit?usp=sharing
https://docs.google.com/presentation/d/1nHh8_phEUvkOJ8R_q-i10fGGsHir2YUk4lTnmAn_a00/edit?usp=sharing
https://us02web.zoom.us/j/87111469269
https://us02web.zoom.us/j/87111469269


m.us/j/871
11469269  
 
 

 
Meeting ID: 
871 1146 
9269 

2 - no 
participants 

Business 
tourism/Recreat
ion 

Thurs, 7/9 1 pm- 2 pm https://us0
2web.zoo
m.us/j/889
25569803  

+1 346 248 
7799 US 
(Houston) 
 
Meeting ID: 
889 2556 
9803 

3 - one 
participant 

Business 
tourism/Recreat
ion 

Thurs, 7/9 3 pm-4 pm https://us0
2web.zoo
m.us/j/882
78872788  

  +1 346 248 
7799 US 
(Houston) 
 
Meeting ID: 
882 7887 
2788 

3b Tourism & 
Recreation 

Tues, 7/21 1-2 pm  https://us0
2web.zoo
m.us/j/834
99591775  

+1 346 248 
7799 
 
Meeting ID: 
834 9959 
1775 

4- no 
participants 

Agricultural 
producers/diver
sion/water 
rights interests 

Fri, 7/10 7 am-8 am https://us0
2web.zoo
m.us/j/816
17983607  

+1 346 248 
7799  
 
Meeting ID: 
816 1798 
3607 

5- no 
participants 

Agricultural 
producers/diver
sion/water 
rights interests 

Fri, 7/10 10 am – 11 am https://us0
2web.zoo
m.us/j/870
71159892  
 
 

+1 346 248 
7799 US  
 
Meeting ID: 
870 7115 
9892 

6 - one 
participant 

Industrial – 
gravel pit  

Fri, 7/10 3 pm – 4 pm  https://us0
2web.zoo
m.us/j/853
25200515  

346 248 
7799 
 
Meeting ID: 
853 2520 
0515 

https://us02web.zoom.us/j/87111469269
https://us02web.zoom.us/j/87111469269
https://us02web.zoom.us/j/88925569803
https://us02web.zoom.us/j/88925569803
https://us02web.zoom.us/j/88925569803
https://us02web.zoom.us/j/88925569803
https://us02web.zoom.us/j/88278872788
https://us02web.zoom.us/j/88278872788
https://us02web.zoom.us/j/88278872788
https://us02web.zoom.us/j/88278872788
https://us02web.zoom.us/j/83499591775
https://us02web.zoom.us/j/83499591775
https://us02web.zoom.us/j/83499591775
https://us02web.zoom.us/j/83499591775
https://us02web.zoom.us/j/81617983607
https://us02web.zoom.us/j/81617983607
https://us02web.zoom.us/j/81617983607
https://us02web.zoom.us/j/81617983607
https://us02web.zoom.us/j/87071159892
https://us02web.zoom.us/j/87071159892
https://us02web.zoom.us/j/87071159892
https://us02web.zoom.us/j/87071159892
https://us02web.zoom.us/j/85325200515
https://us02web.zoom.us/j/85325200515
https://us02web.zoom.us/j/85325200515
https://us02web.zoom.us/j/85325200515


7 Youth and 
Health Services  

Tues, 7/14 10 am – 11 am   

8 Event 
centers/Misc./ 
Hotels and 
Accommodatio
ns 

Tues, 7/14 1 pm – 2 pm   

9 Environmental 
Planning 

Tues, 7/28 10 m-11am  https://us0
2web.zoo
m.us/j/879
82543639   

+1 346 248 
7799 US 
(Houston) 
 
Meeting ID: 
879 8254 
3639 

10 Plant Nurseries Wed, 7/22 10 am – 11 am https://us0
2web.zoo
m.us/j/899
90030888 

+1 346 248 
7799  
 
Meeting ID: 
899 9003 
0888 

11 Real Estates 
and 
Development  

Wed, 7/15 1 pm- 2 pm https://us0
2web.zoo
m.us/j/833
30808611  

+1 346 248 
7799  
 
Meeting ID: 
833 3080 
8611 

12 Municipal 
Interests 
(Larimer Co, 
Loveland, 
Greeley, 
Johnstown, 
Miliken)  

    

Riparian 
residents 

Webinars 
scheduled per 
reach  

Mon 7/20 and 
Tues 7/21 

Mon 5:30-7 pm  
 
Tues 9-10:30  
 
Tues 4:30-6pm 

#1  
https://us0
2web.zoo
m.us/j/848
97536447  
 
 
#2 
https://us0

+1 346 248 
7799 
 
Meeting ID: 
848 9753 
6447 
 
 
+1 346 248 
7799 

https://us02web.zoom.us/j/87982543639
https://us02web.zoom.us/j/87982543639
https://us02web.zoom.us/j/87982543639
https://us02web.zoom.us/j/87982543639
https://us02web.zoom.us/j/83330808611
https://us02web.zoom.us/j/83330808611
https://us02web.zoom.us/j/83330808611
https://us02web.zoom.us/j/83330808611
https://us02web.zoom.us/j/84897536447
https://us02web.zoom.us/j/84897536447
https://us02web.zoom.us/j/84897536447
https://us02web.zoom.us/j/84897536447
https://us02web.zoom.us/j/83784386797


2web.zoo
m.us/j/837
84386797  
 
 
 
#3 
https://us0
2web.zoo
m.us/j/849
46720056  

 
Meeting ID: 
837 8438 
6797 
 
 
+1 346 248 
7799 
 
Meeting ID: 
849 4672 
0056 

HOAs/retire
ment 

Webinar 
scheduled per 
HOA/retirement 
community 

Through 
July/August 

River Lakes 
Estates, Rich 
may have 
others IDed 

River 
Lakes 
Estates: 
 
https://us0
2web.zoo
m.us/j/844
46881108  

+1 346 248 
7799 
 
Meeting ID: 
844 4688 
1108 

      

 
 
 

Task Week 1 
June 1 – 

5 
 

Week 2 
June 8-12 

Week 3 
June 15-19 

Week 4 
June 22-26 

Week 5 
June 29- 

July 3 

Week 6 
July 6-10 

Week 7 
July 13-17 

Develop 
Engagement 
Plan, Talking 
Notes, 
Presentation 
and Questions  

       

Contact List 
completion 

       

Phone Calls        

Email Follow 
up 

       

Reply to 
Questions  

       

Host 
Webinars 

       

https://us02web.zoom.us/j/83784386797
https://us02web.zoom.us/j/83784386797
https://us02web.zoom.us/j/83784386797
https://us02web.zoom.us/j/84946720056
https://us02web.zoom.us/j/84946720056
https://us02web.zoom.us/j/84946720056
https://us02web.zoom.us/j/84946720056


Email Survey         

Follow up 
phone 
interviews 

       

Survey Follow 
up, with 1 
reminder 
email a week 
through July 
15 

       

Survey and 
interview 
analysis 

       

 
 
 
 
 
 
Staff and Board Volunteer To Dos for meetings 
 
High Priority 
 
Email #1 to SMP Task Force (response/review needed by 6/11 5 pm)  

1. CG due Wed 6/10 -  Develop a contact list of related and potentially interested 
stakeholders 

2. CG and LR Wed 6/10 -  Finalize spiel for BTWC Stakeholder task force in outreach  
3. ALL SMP Task Force due by 6/10 -   Full group review and approve schedule for 

webinars and content for webinar as well as respond to questions as they arise. 
 
 

4. Write and circulate post-webinar thank you and survey and/or in-depth interview 
information 

5. CG and RG 6/18  Courtney to coordinate with Ryan, schedule meeting! To host 
webinars/ and which questions to ask/answer. Courtney needs to ID platform, pay 
for service, and set up meeting links by the 18th!  

6. UPDATE WEBSITE WITH ALL OF THESE DATES AND INFORMATION!!!  
 
Medium Priority  

1. CG and WD due Thurs 6/15 -  Finalize and publicize survey, have a few STF members 
take the survey for final edits and user-friendliness  



a. CG and WD due Wed 6/17 Get 2-3 board members to take the survey (by 
6/22), view results, and make survey revisions 
 

2. WD due Thurs 6/18 morning  Finalize and circulate stakeholder webinar emails to 
SMP Task Force members, this will provide a webinar notice and link to online 
survey. Remind Task force to email/bcc the full group, cc Will.  

a. WD due Thurs 6/18  to remind Task force to email/bcc the full group, cc Will  
b. WD due Wed 6/23 construct email Reminder for Task Force to circulate 

reminding sectors or their webinar date.   
3. WD due to look at EDDM routes? Or just personally address.  

 
 
Low Priority 
 

1. CG and WD Wednesdays 7/8 and 7/15  2-3 additional email reminders to take the 
survey by 7/17 5pm.  

2. An on-line version of reach-by-reach maps/google earth  
 

 
 
Educational materials: 
Complete Survey 
Drafted initial emails 

Informational skinny - change to shape of Cedar Park resource share 
Webinar date, webinar link -   
Priority questions we will be asking them  

            Groups involved in this invitation 
Map of the project area  
 

An on-line version of reach-by-reach maps/google earth  
 
Will to look at EDDM routes? Or just personally address.  
 
Webinars are primary tool for basic reach section prioritization.  
 
 
 
Webinar polling aps:  
Zoom polling, break-out sessions?  
Poll everywhere – has been effective elsewhere 
Microsoft teams? What are the interactive functions?  



Mural  
Flipgrid 
Whiteboards  
Posterboards 
 
Verbal communication is often difficult 
Focused questions so we get the product we want 
 
 
Questions: 
How do your vision and values align with our vision and values? 
Frequently asked questions on the Big T SMP? Maybe useful on the website or elsewhere 
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1. Introduction 
The River Health Assessment is an objective, science-based assessment of physical (hydrology and 

geomorphology), biological (riparian and aquatic ecology), and chemical (water quality) functions within 

the river system. The assessment evaluates the severity of river health impairment, on a reach-by-reach 

basis, as the degree of departure from an optimal or undisturbed state. The assessment is based on a 

stratified framework where a suite of individual indicators of river health and function are “graded” on an 

academic scale (A, B, C, D, F) based on their degree of impairment and the amount of maintenance 

required to sustain or improve river conditions. The indicator grades are then integrated to provide an 

overall river health grade for each reach. In addition to the grades, the causes of impairment – or 

stressors – affecting each indicator are identified. The result is a river health report card that 

comprehensively describes river health by diagnosing the severity, extent, and causes of impairment 

within each reach, as well as broader trends across river segments and the entirety of the Big Thompson 

Envisioning Project. River health report cards were developed for each reach within the project extent to 

characterize the degree and causes of impairment to physical, biological, and chemical functions. 

2. River Health Assessment Framework and Approach 
The River Health Assessment is designed to provide an objective understanding of existing conditions of 

river health, independent of community values, desired benefits, or special interests. The assessment 

framework is adapted from the Functional Assessment of Colorado Streams (FACStream) (Johnson, et. 

al., 2016), as well as more recent applications and modifications of this approach, such as the Colorado 

Stream Health Assessment Framework (COSHAF), which have been successfully implemented on other 

SMPs (e.g., the River Health Assessment Framework, Cache La Poudre (City of Fort Collins, 2015); 

Crystal River Management Plan (Lotic 2016); Yampa River Health Assessment and Streamflow 

Management Plan (City of Steamboat Springs, 2018)). The FACStream and COSHAF frameworks have 

been customized to the specific needs and setting of the Big Thompson Envisioning Project. This 

framework was chosen by the technical team and BTWC because it was developed specifically for the 

purposes of assessing and describing the functional condition of Colorado’s rivers. The Big Thompson 

Envisioning Project’s River Health Assessment method 

builds on the FACStream and COSHAF templates and 

considers the core drivers and stressors of Big Thompson 

River health.  

The framework defines river ‘health’ in terms of a gradient of 

functionality and self-sustainability. A simple grading system 

is used to express the health and functionality of each reach 

(Table 1). This assessment evaluates river health based on 

the degree of impairment or departure from an optimal or 

undisturbed state – where river form and function reflect 

natural processes unincumbered by anthropogenic 

impairments. It assumes that physical, biological, and 

chemical conditions are or would be optimally functioning in a “natural” state, and that anthropogenic 

disturbances drive disequilibrium and functional degradation of the river system (FACStream 1.0, 

Johnson, et al., 2016). 

It is important to note that this assessment is designed to characterize existing conditions of river health 

and function independent of the desired benefits of the surrounding community (which may vary by 

Grade Guideline

A Optimal and Fully Functional

B Highly Functional

C Mostly Functional

D Partly Functional

F Dysfunctional

Table 1:  Generalized grading of 
functional conditions 
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community or change over time). Although river health directly, and indirectly, correlates with the 

available benefits and resources the river provides to local communities, the assessment itself is 

not influenced by community or stakeholder values or interests. It is purely a functional 

assessment of river health and condition. 

The assessment is based on a stratified framework that characterizes the key functions of the Big 

Thompson River through nine indicators or “signals” of river health, with each indicator evaluated based 

on one or more measurable variables (Table 2). Grading guidelines were developed for each variable that 

define the range of conditions that achieve a functional and healthy river. When evaluated collectively, 

these indicators provide a comprehensive understanding of river health by identifying the severity, extent, 

and causes of impairment and the relative amount of maintenance and/or management required to 

sustain characteristic river functions. 

Table 2:  River Health Assessment Framework Parameters, Indicators, and Variables 

 

Although each indicator variable is evaluated independently, it is important to recognize the complex 

interactions and feedbacks between the primary drivers of river health and function (Fischenich, 2006). 

Healthy rivers are dynamic rivers, which naturally adjust and fluctuate to maintain the suite of natural 

functions and processes. When one indicator is impaired by an outside stressor or disturbance, the effect 

often cascades through the system, resulting in broader degradation of river health that can propagate 

within a reach, river segment, or across a watershed. 
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3. Causes of Impairment - Stressors 
In addition to evaluating the core indicators and drivers of river functions, a key element of effective river 

health assessment is identifying and evaluating the primary causes of impairment – or stressors – 

responsible for the degradation of river health. There are many factors affecting river processes and the 

self-sustaining ability of the river to maintain healthy, functional conditions. Following the FACStream and 

COSHAF frameworks, the primary stressors and relative impacts on river health were identified within 

each reach (Table 3 and Figure 1). Stressors are categorized based on the scale of their impact as either 

watershed to stream segment scale or stream segment to reach scale. Identifying stressors and 

understanding the causes of impairment is critical to developing effective management strategies and 

understanding which aspects of river health and at what scale local stakeholders can feasibly and 

practically address. 

3.1. Grading Guidelines  
Following the FACStream 1.0 and COSHAF frameworks, the Big Thompson River Health Assessment 

uses an academic grading scale (A, B, C, D, F) to describe the varying degrees of impairment and/or 

functionality relative to an undisturbed system and the relative amount of maintenance required. Specific 

grading guidelines for each variable provide the criteria for the conditions or magnitude of impairment 

warranting a given grade. Below, general grading guidelines are presented that were developed to define 

the overarching principals used to calibrate all the variables against a common description for each letter 

grade (Figure 2). Note that the grading guidelines presented in FACStream have been customized 

specifically to the Big Thompson River. The specificity or degree of customization of the guidelines for 

each variable varies based on availability of existing data, as well as the need to distinguish between 

conditions on different river systems. 

Grading criteria were developed based on the severity of stressors degrading the indicator variables, as well 

as the amount of maintenance required to sustain or improve physical, biological, and/or chemical 

conditions (Error! Reference source not found.). Required maintenance is a critical component in 

grading existing conditions. A lack of required maintenance implies a self-sustainable, dynamic 

equilibrium within the system. When active maintenance is required to re-establish, restore, or maintain 

natural functions within the system, river health is impaired, which has both direct and indirect costs.  

Within a given letter grade, the range of conditions may vary within the bounds of the grading criteria, with 

reaches on the upper end receiving a plus (e.g., C+ grade) and reaches on the lower end receiving a 

minus (e.g., C- grade)  
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Table 3:  List of primary stressors affecting river health 

 

  

Stressors Description

Surface Water Diversions
Flow diversions to support agricultural and municipal needs that 
impair natural flow regime

Dam/Reservoir Operations
Peak flow reductions caused by normal reservoir operations, with 
potential augmentation to baseflow 

Inflow and Return Flow
Inflows and return flows to the river with altered timing and/or 
physical and chemical properties 

Watershed Scale Landuse 

Activities

Development and land use in the watershed and surrounding area that 
impairs river functions

Riparian Landcover 

Conversion

Riparian corridor and floodplain altered to support rural or agricultural 
landuses 

Urbanization and 

Development

Riparian corridor and floodplain converted for commercial/industrial, 
infrastructure, transportation, or residential use

Aggregate Mining
In-channel or floodplain aggregate mining and/or large-scale 
excavation, gravel pits/pond

Roads and Bridges
Roads, bridges, railroad, or trails that impact the channel, floodplain or 
riparian corridor 

In-Channel Structures

(dams/weirs/grade control 

structures)

Dams, weirs, diversions, grade control, or other in-channel structures 
that impair water and sediment continuity or pose fish/aquatic species 
barriers

Levees/Channelization
Levees, high banks, raised parallel roads, or other channelization of 
river reaches

Bank and/or Channel 

Armoring

Banks and/or channels stabilized with engineered structures, bank 
armoring  (e.g. rip-rap, concrete lined, etc.)

Hillslope, Bank, and Channel 

Erosion

Erosion from hillslopes, banks, or channel providing artificially high 
sediment supply (above natural); or  stabilized hillslopes, banks, or 
channels, causing artificially low supply

Woody Material Removal
Channel and floodplain debris removal or diminished wood 
recruitment
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Figure 1:  Relative impact of stressors on river health indicators ranging from low (white) to high 
(black) 
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Channel Morphology
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Stability
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4 4 4 3 4 4 4 1 4 4 4 4 4

Trophic Structure
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Figure 2:  General river health grading guidelines and schematic representations of river conditions 
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Grading of individual reaches follows a nested hierarchy (Figure 3). Measurable grading criteria were 

developed for each variable that describe the specific conditions associated with each river health grade 

(A, B, C, D, F; described below). Variable grades within a single indicator were then averaged to provide 

the indicator grade; and a weighted average of indicator grades were used to calculate the overall river 

health grade for the reach. For example, the Channel Morphology indicator grade is the average of its 

three comprising variables: Planform, Channel Geometry, and Longitudinal Profile. Similarly, the overall 

river health grade is the weighted average of all indicators. The weighting and integration method is 

consistent across all reaches and generally follows the FACStream framework, with modifications to fit 

the customized framework and setting of the Big Thompson River Health Assessment (Figure 3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3:  Example of river health grading process (from Reach 27 – Glade Road) 

3.2. Indicators, Variables, and Grading Guidelines 
The following subsections describe the nine indicators of river health, the variables for each indicator, the 

specific grading guidelines and recommended range for each variable.  

 

Glade Road

27

Planform B- 
Channel Geometry C+ 
Longitudinal Profile and Slope A-

Indicator Grade B 

VariableIndicator 

Channel 
Morphology 

Glade Road

27

Flow Regime 20% C+

Sediment Regime 5% B

Floodplain Connectivity 15% C

Channel Morphology 10% B

Stability 10% B-

Riparian Condition 15% D

Structural Complexity 10% B-

Trophic Structure 5% B

Water Quality 10% C+

C+Weighted River Health Grade

Indicator
Scoring 

Weight

Indicator grades are 

the average of 

variable grades 

River health grades 

are the weighted 

average of all 

indicator grades 
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3.2.1. Flow Regime  

Water is supplied to a reach from its contributing watershed in a characteristic pattern, or flow regime, 

represented by a hydrograph. Flow regime is a primary determinant of the structure and function of 

streams and rivers. Land and water use in the watershed may affect the total net volume of water 

supplied to the reach or impact the pattern of the hydrograph by impacting peak flows, low flows, and 

rates of change. The Total Volume variable rates the net annual change in water volume caused by 

depletions and/or augmentation as a percentage of natural flows. Peak Flow variable rates impairment to 

the magnitude, timing, and duration of high-flow events. Grading criteria are based on changes to the 

pattern of peaks in the hydrograph and deviation of annual net peak flow discharge compared to 

geomorphically and ecologically relevant thresholds. Similarly, the Base Flow variable rates impairment 

to the magnitude, timing, and duration of low-flow events. Grading criteria are based on changes to the 

pattern of dips, or low flow periods, in the hydrograph and deviation of annual net base flow discharge 

compared to seasonal biologically relevant thresholds. Rate of Change considers impacts to the rate at 

which discharge varies over time, with grading criteria based on the departure in rise and/or fall rates from 

natural flow regime.  

Table 4 through Table 7 summarize the grading guidelines for the four Flow Regime variables: Total 

Volume, Peak Flow, Base Flow, and Rate of Change/Variability. 

Table 4:  Grading Guidelines for Total Volume of Flow 

Grade Description 

A 
Net change of natural flow from augmentations and depletions less than 5% of 
the total annual volume. 

B 
Net change from augmentations and depletions between 5% and 15% of the 
total annual volume. 

C 
Net change from augmentations and depletions between 15% and 30% of the 
total annual volume. 

D 
Net change from augmentations and depletions between 30% and 50% of the 
total annual volume. 

F 
Net change from augmentations and depletions more than 50% of the total 
annual volume. 

 
Table 5:  Grading Guidelines for Peak Flows 

Grade Description 

A 
Magnitude and duration of annual discharge peaks closely resembles optimal 
hydrograph. Departure from natural peak flow magnitude less than 10%. 

B 
Hydrograph has a natural seasonal pattern, but peaks are attenuated, elevated, 
extended, or shortened. Departure from natural peak flow magnitude 10-20%. 

C 
Hydrograph has a natural seasonal pattern, but peaks are attenuated, elevated, 
extended, or shortened. Departure from natural peak flow magnitude 20-33%. 

D 
Disrupted seasonal hydrograph patterns and/or departure from natural peak flow 
magnitude 33-50%. 

F 
Disrupted seasonal hydrograph patterns and/or departure from natural peak flow 

magnitude greater than 50%. 
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Table 6:  Grading Guidelines for Base Flows 

Grade Description 

A 

Magnitude and duration of base flows closely resembles the natural hydrograph. 
Baseflow regimen for summer flows (Apr-Sep) is generally at least 50% of natural 
average annual flows, and for winter flows (Oct-Mar) is generally at least 30% of 
natural average annual flows. 

B 

Hydrograph has a natural seasonal low-flow pattern. Baseflow regimen for 
summer flows (Apr-Sep) is approximately 40-50% of natural average annual flows, 
and for winter flows (Oct-Mar) is approximately 20-30% of natural average annual 
flows. 

C 

Periods of biologically critical low flows occur occasionally. Baseflow regimen for 
summer flows (Apr-Sep) is approximately 30-40% of natural average annual flows, 
and for winter flows (Oct-Mar) is approximately 10-20% of natural average annual 
flows. 

D 
Periods of biologically critical low flows are frequent. Baseflow regimen for summer 
flows (Apr-Sep) is approximately 10-30% of natural average annual flows, and for 
winter flows (Oct-Mar) is approximately 10% of natural average annual flows. 

F 
Frequent and extended periods of biologically critical low flows (below 10% of 
natural average annual flows) and/or periods of no flow occur. 

 
Table 7:  Grading Guidelines for Rate of Change/Variability of Flow 

Grade Description 

A 
Flow rates of change closely resemble natural hydrograph. Departure in rise 
and/or fall rates less than 10% from natural rates.  

B 
Artificial flow changes are minimal, if any. Departure in rise and/or fall rates 10-
20%. 

C Occasional rapid artificial flow changes. Departure in rise and/or fall rates 20-33%. 

D Frequent rapid artificial flow changes. Departure in rise and/or fall rates 33-50%. 

F 
Artificially uniform hydrograph or hydrographs in which rapid daily fluctuations are 
common. Departure in rise and/or fall rates greater than 50%. 

3.2.2. Sediment Regime 

Because rivers reflect and respond to changes in the flow and sediment regimes within the watershed, an 

altered sediment regime may cause a cascade of impacts to stream form and function. The Sediment 

Regime indicator reflects the net balance and impact of imbalances of sediment supplied to a reach and 

sediment exported out of the reach. The sources of sediment to a reach are channel, bank, and land 

erosion from upstream reaches and adjacent hillslopes. The Sediment Regime indicator is described by 

two variables: Sediment Supply and Sediment Transport. 

The Sediment Supply variable rates deviations from the optimal amount of sediment transported into the 

reach via natural and human-induced channel, bank, and hillslope erosion from upstream and upland 

sources. While some portion of sediment enters directly from valley side slopes, most of the sediment 

entering the reach is transported by the stream as bedload and suspended load from upstream sources. 

Sediment Transport rates variations in the transport capacity of the stream and the ability to maintain a 

balance between sediment entering the reach and sediment being exported from the reach. While 
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sediment transport capacity is predominantly controlled by stream discharge and slope, the number and 

size of natural and unnatural impediments to sediment transport and the proportion of the reach and 

watershed from which sediment transport is blocked have a significant impact.  

Table 8 and Table 9 summarize the grading guidelines for the two Sediment Regime variables: Sediment 

Supply and Sediment Transport. 

Table 8:  Grading Guidelines for Sediment Supply 

Grade Description 

A 
The amount and timing of sediment supplied to the reach by channel and hillslope 
sources are optimal for the reach. There are no significant stressors and sediment 
mitigation, or management is minimal or not required.  

B 

There is minor deviation from optimal levels of sediment supply entering the reach. Rates 
and causes of variations in sediment supply from channel and hillslope sources are within 
the optimal range of variability and the combined effects are minimal. Stressors are 
present and minimal management is needed to maintain functionality. 

C 

There are moderate deviations from optimal levels of sediment supply entering the reach. 
Large distal disturbances or smaller more localized disturbances readily transport 
sediment into the reach. Localized instabilities, such as incision, deposition, gully/slump 
formation, are present. The combined effect of channel and hillslope stressors cause 
reach-scale instability that has the potential for broader, multi-reach to watershed scale, 
impacts. Stressors are significant, and management is required to maintain a functional 
system. 

D 

There are major deviations from optimal levels of sediment supply entering the reach. 
Large disturbances are present within the watershed or proximal to the reach that can 
significantly alter sediment supply. Instabilities, such as incision, deposition, or gully/slump 
formation, are persistent throughout the reach and impacting the larger watershed. 
Stressors are widespread and active management and maintenance are required.   

F 

Sediment supply entering the reach is severely altered from optimal levels. Large 
disturbances and instabilities are prevalent throughout the watershed or within the reach. 
Instabilities, such as incision, deposition, or gully/slump formation, are persistent 
throughout large portions of the watershed. Stressors are severe and the level of 
impairment results in an inability to maintain characteristic function.  
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Table 9: Grading Guidelines for Sediment Transport 

Grade Description 

A 
The amount of sediment transported through the reach is optimized to maintain self-
sustainable levels with no management or maintenance required. There are only limited, if 
any, impediments to sediment delivery or transport throughout the reach. 

B 

Impediments to sediment transport may exist, but they are either insignificant or they 
impact sediment transport from only a small portion of the overall contributing area. Minor 
stressors are present and minimal management or maintenance is required to maintain 
functionality. 

C 
Impediments to sediment transport through the reach are notable and are due to 
impairments from a moderate portion of the reach. Maintenance and management are 
required to maintain functionality. 

D 

Major impediments to sediment transport exist, yet these impediments either pass a 
portion of the sediment downstream or block sediment from less than half of the reach. 
Stressors significantly alter sediment transport and extensive or consistent active 
management and maintenance are required. 

F 
Severe impediments to sediment transport are present and impact most or all of the 
reach. Sediment transport through the reach is severely altered to a level that results in an 
inability to support functional processes.  

 

3.2.3. Floodplain Connectivity  

Floodplain connectivity describes the degree to which water inundates and hydrates the adjacent riparian 

corridor. It is a measure of the extent and frequency with which flows interact with the channel and 

floodplain to create a characteristic pattern of land saturation or inundation. This indicator rates the 

degree to which the aerial extent of effective floodplain is decreased due to either hydrologic impacts, 

channel impacts (e.g., enlargement, entrenchment, channelization/stabilization), or land uses in the 

floodplain area (e.g., levees, drainage ditches, development, floodplain fill) that impede water access and 

spatial distribution. Scoring guidelines are based on the comparison of present-day floodplain widths to 

optimal floodplain widths and conditions for maintaining aquatic and riparian functions. The High-

Frequency Floodplain variable rates impairment to the floodplain area regularly saturated or inundated 

during average annual high flow events with return intervals within 2 years. The Medium-Frequency 

Floodplain variable considers the active floodplain during events within the 5-year return interval, which 

coincides with the periodic inundation required to maintain forest and riparian vegetation along the river 

corridor. The low-frequency floodplain is only engaged during extreme floods that occur between a 50 to 

100-year return interval, on average, and is therefore not evaluated within the floodplain connectivity 

indicator but rather as part of the Resiliency variable. 

Table 10 and Table 11 summarize grading guidelines for the two Floodplain Connectivity variables: High 

Frequency and Medium Frequency. 
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Table 10: Grading Guidelines for High Frequency Floodplain Connectivity 

Grade Description 

A 
Natural pattern of floodplain activation during average annual to bi-annual flow regime. Area 
of land saturated or inundated at annual to bi-annual flows (return intervals approximately 
equivalent to1.5 - 2 years) is natural and diminished by less than 10%. (> 90% intact). 

B 
Area of land inundated by annual to semi-annual flows (return intervals approximately 
equivalent to 1.5 - 2 years) is diminished by 10 - 25% (75 - 90% intact). 

C 
Area of land inundated by annual to semi-annual flows (return intervals approximately 
equivalent to1.5 - 2 years) is diminished by 25 – 50% (50 - 75% intact). 

D 
Area of land inundated by annual to semi-annual flows (return intervals approximately 
equivalent to1.5 - 2 years) is diminished by 50 - 70%. (30 - 50% intact). 

F 
Area of land inundated by annual to semi-annual flows (return intervals approximately 
equivalent to1.5 - 2 years) is diminished by 70%. (< 30% intact). 

 

Table 11: Grading Guidelines for Medium Frequency Floodplain Connectivity 

Grade Description 

A 
Natural pattern of floodplain activation during average annual flow regime. Area of land 
saturated or inundated at moderate flooding events (return intervals approximately 
equivalent to 2+ - 10 years) is natural and diminished by less than 10%. (> 90% intact). 

B 
Area of land saturated or inundated at moderate flooding events (return intervals 
approximately equivalent to 2+ - 10 years) is natural and diminished by less than 10 - 25% 
(75 - 90% intact). 

C 
Area of land saturated or inundated at moderate flooding events (return intervals 
approximately equivalent to 2+ - 10 years) is natural and diminished by less than 25 – 50% 
(50 - 75% intact). 

D 
Area of land saturated or inundated at moderate flooding events (return intervals 
approximately equivalent to 2+ - 10 years) is natural and diminished by less than 50 - 70%. 
(30 - 50% intact). 

F 
Area of land saturated or inundated at moderate flooding events (return intervals 
approximately equivalent to 2+ - 10 years) is natural and diminished by less than 70%. (< 
30% intact). 

3.2.4. Channel Morphology 

Streams exhibit characteristic patterns of Channel Morphology that reflect geomorphic process domain 

and the dynamic equilibrium between hydrology and sediment, as well as adaptations to natural 

disturbance, and response to biotic agents such as vegetation, beavers, and other animals. Channel 

Morphology is also altered directly by humans. The Planform variable rates impairment to the map view 

pattern of a river reach, including patterns of branching, sinuosity, and curvature. Grading criteria are 

based on the extent of artificial impacts such floodplain encroachment, channelization, straightening or 

realignment, and bank armoring. The Channel Geometry variable measures impairment to the cross-

sectional shape and size, especially the degree of entrenchment, channel capacity, and width-depth ratio 

(that capture over widening or over deepening/incision). The Profile variable rates impairment to the 

longitudinal shape (gradient or slope) of a river reach based on the degree of alteration to river bed profile 

and water surface slope. 
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Table 12 through Table 14 summarize the grading guidelines for the three Channel Morphology variables: 

Planform, Channel Geometry, and Profile. 

Table 12: Grading Guidelines for Channel Planform 

Grade Description 

A 
Planform and variations are appropriate for a well-functioning river of this flow/sediment 
regime and landscape setting. There are no significant stressors and associated impacts 
to the river planform.  

B 
Planform and variations are appropriate for a river of this flow/sediment regime and 
landscape position. Stressors are evident, but with minimal impacts on the river planform. 

C 
There are stressors on the river planform that impact localized portions of the channel but 
have not yet altered the planform.  

D 
There are widespread stressors, which impact the river planform, such as floodplain 
encroachment, hardened banks, or planform straightening.  

F 
There are widespread stressors, which cause severe impacts or changes to the planform. 
Examples include anastomosed or meandering streams that were straightened or 
channelized, or rivers with severe floodplain encroachment or armoring of banks.  

 

Table 13: Grading Guidelines for Channel Geometry 

Grade Description 

A 
Channel geometry is appropriate for an optimal river cross section. The channel geometry 
is self-sustaining under natural channel processes and requires little to no maintenance.  

B 

Stressors are present and minimal management is needed to maintain functionality. Minor 
localized impacts that minimally affect channel entrenchment, capacity, or width-depth 
ratios. 

C 

Stressors are common along the reach and management is likely required to maintain 
functionality. Moderate impacts that significantly affect channel entrenchment, capacity, or 
width-depth ratios.  

D 

Stressors are widespread and active management and maintenance is required to 
maintain functionality. Widespread impacts that severely affect channel entrenchment, 
capacity, or width-depth ratios.  

F 

Stressors are extensive throughout the reach and the level of impairment results in an 
inability to maintain characteristic function. Profound impacts with near-complete 
alteration of channel entrenchment, capacity, or width-depth ratios. Intensive or consistent 
active management and maintenance are required. 
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Table 14: Grading Guidelines for Channel Profile 

Grade Description 

A 
Overall water surface slope and bed profile variation are appropriate for a well-functioning 
river of this flow/sediment regime and landscape position. There are no significant 
stressors or impacts.  

B 
Overall water surface slope and bed profile variation are appropriate for a well-functioning 
river of this flow/sediment regime and landscape position. Stressors are evident but with 
minimal impacts. 

C 

There are changes to the localized bed profile and/or the water surface slope that impact 
the system to a small degree. Examples include reaches with small (<3 feet) grade 
control structures (decreased slope) or reaches that have been slightly straightened 
(increased slope).  

D 
There are major local gradient impacts and/or significant changes to the slope of the 
water surface. Examples include reaches with large (>3 feet) grade control structures and 
moderate planform changes.  

F 
Severe changes to slope are evident. Examples include anastomosed or meandering 
streams that are oversteepened due to straightening, or streams with very large (>6 feet) 
grade control structures.  

 

3.2.5. Stability 

Dynamic Equilibrium, and Resilience are considered together to rate the probability that the stream will 

maintain functional geomorphic and vegetative structures and processes over time. The Dynamic 

Equilibrium variable considers the dynamic balance between sediment supply and transport capacity 

that allows the stream system to dynamically fluctuate about a mean while maintaining a long-term 

balance. Resiliency rates the ability of the system to recover after a large disturbance such as a large 

flood, wildfire, or mass erosion event based on its ability to move and adjust, and the potential for riparian 

vegetation communities to recover.  

Table 15 and Table 16 summarize the grading guidelines for the two Stability variables: Dynamic 

Equilibrium and Resilience. 
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Table 15: Grading Guidelines for Dynamic Equilibrium 

Grade Description 

A 
Stressors are minimal. Patterns, levels, and rates of dynamic processes (erosion, 
deposition, and migration) are appropriate for the river considering its landscape setting.  

B 
Moderate stressors are present but partially mitigated by maintenance. Patterns of 
erosion, deposition, and migration are largely within the natural range for this river type.  

C 

Moderate stressors are present and largely unmitigated; frequent sediment management 
and maintenance are required. Notable impacts to stability are evident (but not 
widespread). Examples of impacts include excess deposition, scour, bank erosion, 
accelerated migration, pool filling, unnatural bars, over-widening, enlargement, or mild 
incision.  

D 

Significant stressors are present and unmitigated; routine sediment management and 
maintenance are required to prevent excess deposition, scour, or bank erosion. Common 
geomorphic responses include avulsions on meandering streams, pool filling, reach wide 
aggradation, recent head cuts, or artificially hardened channels in unconfined alluvial 
valleys.  

F 
Extreme stressors are present and unmitigated; streams have visible and rapid 
aggradation, incision, or migration. Stressors need to be identified and mitigated rapidly or 
the instability will worsen and spread.  

 
Table 16: Grading Guidelines for Resiliency 

Grade Description 

A 
Reach conditions indicate full resilience and capacity for rapid recovery. There are no 
significant stressors that would impede the physical movement/adjustment of the stream 
or the recovery of critical components.  

B 

Reach conditions indicate the reach retains the potential to be resilient to moderate 
events, but slow to recover from major events. The reach has a characteristically wide and 
attached floodplain, mostly native riparian vegetation, and few structural impediments to 
movement/adjustment. Moderate stressors are present but are either mitigated or require 
minimal maintenance.  

C 

Reach conditions indicate impaired capacity to be resilient to moderate events and 
difficulty in recovering from major events. Stressors are present and require routine 
maintenance. Examples include structural impediments to physical movement/adjustment, 
slightly diminished floodplain connectivity, or vegetation that is limited due to a lack of local 
source material, impediments to establishment, or exotics.  

D 

Reach conditions indicate limited capacity to be resilient to moderate events and difficulty 
in recovering from major events. Stressors are present and require active maintenance. 
Examples include reaches that depend upon artificial stabilization or structures, have 
limited floodplain connectivity, have very poor riparian vegetation, or where water source 
impairment strongly affects peak flows and effective discharge.  

F 

Reach conditions indicate a lacking ability to rebound from and be resilient to moderate 
events and demonstrate little or no capacity for natural recovery from major events. The 
stream relies completely on human-led intensive maintenance and restoration efforts. 
Examples include artificially maintained threshold channels, and reaches with severe 
floodplain disconnect, severely limited mechanisms for vegetation recovery, or a severely 
impaired water source.  
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3.2.6. Riparian Condition 

Riparian areas are complex assemblages of plant species with characteristic structure, diversity, and 

processes that interact directly with the river. The Riparian Condition variable describes the degree to 

which riparian areas support river health and critical functions such as habitat for fish and wildlife, bank 

stabilization, flood energy dissipation, biogeochemical cycling, and water temperature regulation. The 

variable rates the degree to which the supporting aspects of riparian vegetation structure, connectivity, 

and ecological processes are impaired by human impacts such as land conversion and land 

management.   

Table 17 summarizes the grading guidelines for the one Riparian Condition variable: Riparian Condition. 

Table 17: Grading Guidelines for Riparian Conditions 

Grade Description 

A 

Native riparian vegetation is fully established and appropriate for a well-functioning 
river.  Riparian vegetation includes a diversity of native flora and fauna, without 
spread of aggressive or noxious species. Riparian vegetation is characteristically 
patchy, with vertical structure and complexity.  The riparian area has floodplain and 
habitat connectivity with the contributing area containing diverse native vegetation.  
Adjacent land use supports riparian vegetation health with little to no impact or 
stresses to it.  There is a full support of riparian vegetation attributes.   

B 

Riparian vegetation resembles native conditions with slight loss of plant diversity.  
Existing vegetation is self-sustaining, requiring little maintenance to preserve 
characteristic structural diversity and complexity.  Native species predominate with 
only minor invasion by non-native noxious weeds or native aggressive species.  
Riparian vegetation maintains a high degree of patchiness and interspersion, with 
little homogenization or loss of vertical structure.  There is adequate floodplain and 
habitat connectivity with the contributing area having moderate native vegetation 
diversity.  Adjacent land use is mainly supportive of river health with only minor impact 
and stresses.  There is minor reduction in the support of riparian vegetation attributes.   

C 

There is some loss of riparian vegetation plant diversity, structural complexity, and 
homogenization of vertical structure, but the riparian area is still well vegetated.  Small 
populations of noxious weed species may occur, and some of these species include 
exotic or aggressive natives.  There is less habitat connectivity with the contributing 
area having patchy native habitat diversity with occasional bare areas.  Adjacent land 
use has less support of riparian health with impacts and stressors to it.  Riparian land 
use contributes to the degradation of riparian vegetation attributes.  

D 

There is moderate and noticeable loss of riparian vegetation plant diversity, structural 
complexity, and homogenization of vertical structure with the riparian area being only 
moderately well vegetated.  Riparian vegetation habitat may be isolated from the river 
and floodplain with noxious weeds, aggressive species, or exotics being prevalent or 
dominant.  Extremely patchy vegetation, bare ground and impervious surfaces make 
up a significant portion of land cover.  Vegetation tends to be unnatural, landscaped, 
or manicured.  There is little habitat connectivity with the contributing area having little 
to no native riparian vegetation diversity.  Adjacent land use has an obvious negative 
impact and stresses to riparian vegetation health.  Riparian land use contributes to 
river dysfunction.  
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F 

Riparian vegetation is almost totally lacking with the area being developed or wholly 
converted to bare ground, impervious surfaces or otherwise lacking vegetation as a 
result of land use and management actions.  There is no habitat connectivity with the 
contributing area having no native vegetation diversity.  Adjacent land use is fully 
impacting and stressing riparian vegetation health.  Riparian habitat function is 
essentially extinguished and land use contributes substantially to river dysfunction. 

3.2.7. Water Quality  

Water quality is determined by a combination of land and water uses and biogeochemical processes 

within the watershed. Water quality parameters are typically the most quantified and monitored aspects of 

stream health, and regulatory standards influence variable scores. However, from the perspective of 

holistic stream health, departure from natural conditions is more important than tight adherence to 

standards. The Water Quality indicator is described with three variables: Physical Parameters, 

Nutrients, and Metals. 

The Physical Parameters variable rates impairment to physical water quality parameters, including 

temperature, pH, dissolved oxygen, total organic carbon (TOC), and total suspended solids (TSS), and 

also looks at the biological contaminant E. Coli. Nutrients considers levels of nitrogen and phosphorus in 

the stream. The Metals variable considers concentrations of total and dissolved metals in the stream, as 

these constituents can often be limiting factors for resident biota. On the Big Thompson River, metals of 

concern that are assessed include cadmium, copper, manganese, selenium, and zinc. 

Of the extensive suite of water quality parameters available for evaluation, the water quality working 

group decided to narrow the scope to focus primarily on parameters that have regulatory standards 

associated with them and may be of concern in the Envisioning Project study reaches. TSS and TOC 

were also considered due to their impacts to aesthetics and drinking water, respectively. Regarding 

metals, the group limited the scope of the analysis to metals that have had compliance issues in the past, 

except for arsenic and mercury. Arsenic was not considered because of the statewide issue that the 

regulatory standard is frequently below the detection limit, and mercury was not considered because the 

form of mercury in the water quality database is not the form that is available for uptake into the food web. 

Table 18 through Table 20 summarize grading guidelines for the three Water Quality variables: Physical 

Parameters, Nutrients, and Metals. 
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Table 18: Grading Guidelines for Water Quality Physical Parameters 

Grade Description 

A 

Physical water quality parameters, including temperature, pH, and dissolved 
oxygen are within ranges that are natural and appropriate for a well-functioning 
river in its process domain. Levels of TOC and TSS are consistent with the range 
of available historical data. E. coli levels are below regulatory standards. 

B 
Physical water quality parameters are within the range of natural variability. 
Natural aquatic biota are minimally impaired. Regulatory standards are not 
exceeded. 

C 

One or more physical water quality parameters are altered to a degree that could 
significantly affect natural biotic communities. Examples include reaches with 
widespread land uses that affect temperature, or reaches associated with 
moderate point source impacts such as small reservoirs. Regulatory standards 
are occasionally exceeded. 303(d) M&E reaches fall in this category. 

D 
One or more physical water quality parameters are altered to a degree that is 
known or suspected to affect natural biotic communities. Regulatory standards 
are frequently exceeded. 303(d) listed reaches fall in this category. 

F 

One or more physical water quality parameters are fundamentally altered by 
anthropogenic stressors, with effects on the distribution and abundance of 
characteristic aquatic life. Regulatory standards have been exceeded 
consistently. 

 

Table 19: Grading Guidelines for Water Quality Nutrient Levels 

Grade Description 

A 
Nutrient levels are within ranges that are natural and appropriate for a well-
functioning river in its process domain.  

B 

Nutrient levels are within the range of natural variability. Natural aquatic biota are 
minimally impaired. Interim regulatory standards are not exceeded. Examples 
include rural watersheds with low-density land use or high-density land use and 
buffers. No severe point sources are present. 

C 

Nutrient levels are altered to a degree that could significantly affect aquatic biota. 
The supply of organic material and/or nutrients is significantly altered but natural 
biotic communities are still mostly intact. Examples include reaches with 
significant agricultural or urban runoff. Interim regulatory standards are 
occasionally exceeded.  

D 
Nutrient levels are altered to a degree that is known or suspected to affect natural 
biotic communities. Interim regulatory standards are frequently exceeded. 

F 
Unnaturally eutrophic or oligotrophic conditions clearly affect the distribution and 
abundance of characteristic aquatic life. Interim regulatory standards have been 
exceeded consistently. 
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Table 20: Grading Guidelines for Water Quality Metal Levels 

Grade Description 

A 
Chemical conditions are within ranges that are natural and appropriate for a well-
functioning river in its process domain. 

B 

Chemical conditions are within the range of natural variability. Natural aquatic 
biota are minimally impaired even though background concentrations of certain 
metals may be elevated. Regulatory standards are not exceeded (except for 
metals with elevated background concentrations).  

C 

Chemical conditions are altered to a degree that could potentially limit natural 
aquatic biota. Stressors are present which create conditions that may warrant 
occasional inclusion on State impaired waters lists. 303(d) M&E reaches fall in this 
category.  

D 
Chemical conditions are altered to a degree that is known to be lethal or limiting to 
natural aquatic biota. Regulatory standards are frequently exceeded. 303(d) listed 
reaches fall in this category. 

F 
The chemical environment is fundamentally altered. Natural biota are severely 
impaired. Regulatory standards have been exceeded consistently.  

 

3.2.8. Structural Complexity  

Structural Complexity refers to the degree of complexity and heterogeneity in the physical structure of a 

particular stream or reach. This heterogeneity is a result of complex interactions between hydraulics, 

geomorphology, and even biological drivers. The structural complexity indicator is the average of two 

variables that consider different scales of river structural diversity: Macrohabitat and Microhabitat. 

Macrohabitat refers to the distribution and diversity of water depth, velocity, and physical cover; the 

shape of bed and bank features; and the presence of other large physical structural elements such as 

wood, rock, vegetation, and debris dams/jams. The macrohabitat variable rates the degree of impairment 

to physical habitat features for fish and other large animals. Microhabitat refers to the availability of 

interstitial spaces within the river bed substrate; degree of embeddedness; armoring; proportion of fine 

sediment, aquatic vegetation, or algae cover; and patches of organic materials or detritus such as leaf 

packs and wood. The microhabitat variable rates the degree of impairment to physical habitat features 

relevant to aquatic organisms the size of benthic macroinvertebrates or fish larvae 

Table 21 and Table 22 summarize grading guidelines for the two Structural Complexity variables: 

Macrohabitat and Microhabitat. 
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Table 21: Grading Guidelines for Macrohabitat Structural Complexity 

Grade Description 

A 

Macro-scale structural heterogeneity is natural and appropriate for a well-
functioning river in its process-domain. All velocity-depth combinations and 
structural components (features formed by wood, rock, vegetation, and debris 
dams/jams) are present in characteristic distribution.  

B 

Most typical velocity-depth combinations are present, but distribution of structural 
components (features formed by wood, rock, vegetation, and debris dams/jams) 
is slightly skewed due to dispersed stressors or minimal direct impacts. Pools 
provide adequate cover for fish and other aquatic organisms.    

C 

Some typical velocity-depth combinations or characteristic structural elements 
(features formed by wood, rock, vegetation, and debris dams/jams) are absent or 
limited. Pools provide some cover for fish and other aquatic organisms. 
Examples include reaches with increased pool/run habitat, lack of off-channel 
habitat, or skewed riffle-pool ratio. Reaches with artificial structure or hardened 
banks also fall into this category.  

D 

Some typical velocity-depth combinations or characteristic structural elements 
(features formed by wood, rock, vegetation, and debris dams/jams) are absent, 
making the reach uncharacteristically homogeneous. Pools provide minimal 
cover for fish and other aquatic organisms. Examples include reaches with 
graded or heavily armored banks, or with features that are frequently limited by 
inundation or low flow.  

F 
Homogeneous form with uniform velocity-depth pattern, lack of physical 
structure, and lack of pools. Examples include reaches with severely 
homogenized physical characteristics such as unnatural plane-bed morphology.  

 
Table 22: Grading Guidelines for Microhabitat Structural Complexity 

Grade Description 

A 

Micro-scale structural heterogeneity is natural and appropriate for a well-
functioning river in its process-domain. Bed conditions similar to reference with all 
habitat types reflected in appropriate proportions. Interstitial spaces appropriate 
for natural geographic conditions.  

B 

All aspects of micro-scale structural diversity are present, but distribution of 
features is skewed due to dispersed stressors or minimal direct impacts. 
Examples include reaches with fine sediment deposition or slightly decreased 
interstitial space (mild embeddedness, 10-20%) for either cobble- or gravel-bed 
reaches, depending on natural geographic conditions.  

C 

Some aspects of micro-scale structural diversity are lacking or limited. Examples 
include reaches with altered bed material distribution, patches of armoring, 
increased cover of persistent algae/aquatic vegetation, decreased detritus/organic 
accumulation patches, or moderate embeddedness (20-30%) for either cobble- or 
gravel-bed reaches, depending on natural geographic conditions.  
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D 

Some aspects of micro-scale structural diversity are lacking or severely limited, 
making the reach uncharacteristically homogeneous. Examples include reaches 
with widespread armoring, persistent algae/aquatic vegetation in riffles, lack of 
any detritus/organic accumulation patches, or severe embeddedness (30-40%) 
for either cobble- or gravel-bed reaches, depending on natural geographic 
conditions. 

F 

Completely static or homogeneous armored micro-scale physical structure. 
Examples include gravel- or cobble-bed streams that are aggrading with fine 
material or choked with algae, alluvial streams unnecessarily scoured to bedrock, 
or grouted/hardened artificial streambeds.  

 

3.2.9. Trophic Structure  

Trophic Structure is the biological component of the natural infrastructure of a stream. Aquatic biota in 

riverine systems include microbes, periphyton (attached algae), macrophytes (aquatic plants), 

macroinvertebrates (aquatic insects), fish, amphibians, and any other organism that is part of the aquatic 

biological community for all or part of its life history. Biota is an essential element of functional condition 

due to the biochemical processing performed through a characteristic trophic structure (food/energy web). 

Ecosystems that can support complex trophic structures are generally healthier and more resilient to 

stressors like human activities, drought, and climate change. The biotic composition of a stream is 

impacted by all other stream health factors. Because the productivity and survival of aquatic organisms is 

dependent on all other aspects of stream function, the health and structure of the biotic community is a 

prime indicator of overall stream health. The Trophic Structure variable is not broken down into separate 

variables, so all of the trophic levels and taxonomic groups must be considered together. 

Table 23 summarizes the grading guidelines for the three Trophic Structure variable. 

Table 23: Grading Guidelines for Trophic Structure 

Grade Description 

A 
Community structure is natural and appropriate for a well-functioning river in its 
process domain. It is representative of the native, undisturbed condition.  

B 

Community structure is minimally altered. Distribution, age structure, or overall 
biomass of species may be slightly altered for algal, macroinvertebrate, and/or 
fish communities, but all functional guilds are appropriately represented and filled 
by species appropriate for the natural condition. For fish, community structure 
consists of mostly native species and game species appropriate for the natural 
condition (brown and rainbow trout).    

C 

Community structure is altered. Diversity may be lacking, species distributions 
skewed, and/or exotic/invasive fish species may be common, but niches are 
typical of natural niches. Important functional guilds are appropriately 
represented even when composed of non-native species. 

D 
Community structure is severely altered and may include major loss of diversity, 
lack of keystone species, or a preponderance of exotic/invasive fish species. 
One or more important functional guilds is missing or poorly represented. 

F 
Community structure is fundamentally altered. Examples include communities 
dominated by exotic/invasive species and communities with multiple important 
functional guilds that are vacant or severely diminished.  
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4. Big Thompson River Health Report Cards  
River health report cards are presented below that summarize indicator and overall river health grades for 

each reach within the Dakota Hogbacks segment (Figure 4), the Loveland-Urban segment (Figure 5), and 

the I-25 Corridor segment (Figure 6Error! Reference source not found.). Grades represent the degree 

of impairment or departure from a natural or undisturbed condition, while the relative impact of stressors 

identifies the primary causes of that impairment. 

 Overall, there is an increase in river health impairment and stressors negatively affecting the system as 

you move downstream from Reach 24 to Reach 39. This impairment is reflected in a general decrease 

in river health grades. 

 Within the Dakota Hogbacks segment, overall reach grades range from highly functional (B grade) to 

mostly functional (C grade). The most impacted reaches—Reach 24-Sylvan Dale, Reach 25-Loveland 

Water Treatment Plant (WTP), Reach 26-Riverview, and Reach 30-Rossum-Namaqua—are impaired 

by hydromodification and in-channel structures, channelization and armoring, and encroachment into 

the riparian corridor by urbanization and development. Conversely, the least impacted reaches—Reach 

27-Glade Road, Reach 28-Whiteside, and Reach 29-Morey Open Space—have the most natural flow 

regimes, well-connected floodplains, and minimal in-channel impediments to water and sediment 

continuity.  

 The Loveland-Urban river segment is heavily impacted by urbanization and development, and 

aggregate mining adjacent to the river corridor, with overall river health grades ranging from mostly 

functional (C grade) to partly functional (D grade). Channelization and armoring have “locked in” the 

channel and disconnected the floodplains, while urbanization and development have encroached into 

the riparian corridor leading to a loss of riparian vegetation and habitat. The combination of 

urbanization and development adjacent to the river and in-channel structures and hydromodification 

that impact water and sediment continuity, results in a less resilient river system that is unable to 

maintain a dynamic equilibrium or respond/adapt to disturbance events.  

 The I-25 Corridor segment is primarily impacted by aggregate mining and industrial use adjacent to the 

channel and the associated channelization and armoring of banks, which inhibit floodplain connectivity 

and self-maintenance of riparian vegetation and natural river functions. Overall river health grades 

range from mostly functional (C- grade) to partly functional (D grade). Gravel mining and channelization 

have disconnected the channel from the floodplain and upland surfaces, eliminating allowable space 

for the development and maintenance of a resilient riparian corridor that can dynamically adjust and 

adapt to anthropogenic or natural disturbances. 

 Based in part on the river health assessment report cards, our team has developed recommended 

management strategies and project opportunities  

 Preserving river health functions with the Dakota Hogback segment, 

 Enhancing and restoring reaches within the Loveland-Urban segment, and 

 Connecting channel and floodplain functions and processes within the I-25 corridor. 

 

Although the river health grades reflect a variance from an optimal, undisturbed condition, restoration to 

an unimpacted, optimal state is often not feasible or possible given necessary river uses, complexity of 

water utilization infrastructure, site-specific conditions, and budgetary constraints. Therefore, restoration 

and management decisions should be made based on achieving the “best attainable” or 

maximum improvement to river health within project constraints. This framework provides a platform 

that encourages stakeholder involvement and enables meaningful dialogue regarding management and 

restoration decisions and potential, feasible outcomes. 
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Figure 4:  River health report card and relative stressor impact for reaches within the Dakota Hogbacks river segment 
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Figure 5:  River health report card and relative stressor impact for reaches within the Loveland-Urban river segment 
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Figure 6:  River health report card and relative stressor impact for reaches within the I-25 Corridor river segment 
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[Comprehensive list of additional data sources are included in a separate appendix as part of the 
Envisioning Project Report] 
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MEMORANDUM 

 
 

To:  Courtney Gutman 
  Big Thompson Watershed Coalition 
  Via Email: Courtney.gutman@bigthompson.co 

From:  Wright Water Engineers, Inc. 
Chris Olson, PhD, P.E. 

  Scott Schreiber, P.E., CFM 
  
Date:  September 23, 2020 

Re: Hydrology Analysis for the Big Thompson River Envisioning Project and Stream 
Management Plan 

INTRODUCTION AND BACKGROUND 

This technical memorandum (memo) documents the hydrologic analysis performed by Wright 
Water Engineers, Inc. (WWE) to support the Big Thompson River Envisioning project, which 
includes a stream management plan (SMP).  The overall intent of the hydrologic analysis is to 
quantify relevant hydrologic metrics that may be used to identify and prioritize potential projects to 
support the objectives of the SMP.   
 
The general scope of the analysis follows that identified in the Colorado Stream Health Assessment 
Framework (COSHAF), with project-specific adaptations identified by Big Thompson Watershed 
Coalition (BTWC), the Project Team (Otak, WWE, Alba Watershed Consulting), and the hydrology 
focus group of the BTWC Advisory Committee.   The analysis was performed for the segment of 
Big Thompson River (River) downstream of the Dille Tunnel to I-25, with a focus on specific 
locations where major diversions and inflows occur.  Hydrologic metrics were computed for a 
“baseline” scenario and “existing” scenario in order to understand the relative impacts of major 
diversions and manmade inflows among different locations.   

METHODOLOGY 

The methods used for this analysis are discussed below.   
 
Northern Water Point Flow Model 

The primary source of data for this analysis is the Northern Water’s Point Flow Model (PFM) for 
the Colorado-Big Thompson River Project.  The PFM consists of timeseries of average daily flows 
at approximately 35 locations along the River from below Lake Estes to the confluence with the 
South Platte River.  The PFM locations are generally where major diversions and inflows occur and 
the flow values are based on stream gage records, diversion records and inflow records.  The PFM 
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also includes a “REACHGAIN” timeseries at each location that represents unmeasured gains and 
losses1.  The period of record of PFM data used for this analysis was November 1, 1949 to October 
31, 2013, which was the most up-to-date version of the PFM available at the beginning of this 
project 
 
In reviewing the PFM model, WWE identified 21 critical locations where the hydrologic analysis 
should be conducted.  In some cases, there are multiple critical locations within a single reach and in 
other cases there are no critical locations within a reach.  Table 1 is a summary of the critical 
locations identified by the ID number of the PFM, a description of those locations and the reach in 
which they are located.  There are two locations with multiple reaches listed.  In these cases, the 
PFM location applies to each reach listed because the downstream reaches do not contain any 
critical locations.  Attachment A shows critical locations and reaches within the Big Thompson 
River Envisioning Project extent. 
 
Table 1: Point Flow Model locations and descriptions where hydrologic metrics were evaluated 

PFM ID Reach Description 
4611 23 d/s of Dille Tunnel (Diversion) 
4626 24 d/s of Handy Ditch (Diversion) 
4631 24 d/s of Charles Hansen Feeder Canal Power Plant to Big T (Inflow) 
4636 25 d/s of Home Supply Ditch (Diversion) 
4646 26 d/s of South Side Ditch (Diversion) 
4651 26 d/s of Louden Ditch (Diversion) 
4656 27 d/s of George Rist Ditch (Diversion) 
4661 27, 28 d/s of Buckhorn Creek (Inflow) 
4666 29 d/s of Dry Creek (Inflow) 
4671 30 d/s of Barnes Ditch (Diversion) 
4681 30 d/s of Mariana Ditch (Diversion) 
4676 30 d/s of Rist Goss Ditch (Diversion) 
4686 31 d/s of Mariano Reservoir (Inflow) 
4691 32 d/s of Loveland-Greeley Canal (Diversion) 
4696 32 d/s of Big Thompson D MFG (Diversion) 
4701 33 d/s of Ryan Gulch Reservoir (Inflow) 
4706 33, 34, 35 d/s of Farmers Irrigation Canal (Diversion) 
4711 36 d/s of Loveland Gage 

 
1 Gain – The unaccounted influxes to the river are termed river gains. The unitary basis for river gains 
will be cubic feet per second per river mile and is assumed to remain constant between any two 
consecutive structures. Negative river gain values denote the occurrence of unaccounted river losses. 
The point flow calculations and software are both written in terms of ± gains rather than + gains and + 
losses. Gains to a river ‘system,’ (either positive (+) or negative (‐)), can be attributed to many 
occurrences including: unaccounted surface inflows, changing river bank storage, underflows from 
tributary aquifers and flawed or missing data. Citation: “Point Flow Analysis Software User Guide”. 
Northern Colorado Conservancy District. 2010. 
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4716 37 d/s of Loveland Sewer (Inflow) 
4721 38 d/s of Boyd Lake Reservoir (Inflow) 
4726 39 d/s of Hillsborough Ditch (Diversion) 

Scenarios for Departure Analysis 

A critical aspect of the SMP hydrologic analysis is to compare “existing” hydrologic conditions to 
“baseline” conditions as part of a departure analysis.  Existing conditions are intended to represent 
current conditions, including diversions and unnatural inflows.  Baseline conditions are intended to 
represent an alternative condition against which existing conditions can be compared and can vary 
from a simple zero value to naturalized flows without any anthropogenic impacts.  The latter is 
recommended in the COSHAF. 
 
For this study, the Project Team and hydrology focus group agreed that baseline conditions would 
be a modified version of naturalized flows.  Specifically, the primary “headwaters” inflow would be 
discharges from Lake Estes instead of discharges upstream of Lake Estes.  All other natural inflows 
that occur downstream of Lake Estes would be accounted for in the baseline conditions.  The 
baseline conditions model was developed using data from the PFM, using the following 
methodology: 
 
Reaches 23-26 
The flow at each critical location was calculated as the sum of the PFM daily flow below Lake Estes 
(PFM ID 4600), the North Fork Inflow (PFM ID 4606) and all REACHGAIN values upstream of 
the critical location. 
 
Reaches 27-39 
The flow at each critical location was calculated as the sum of the PFM daily flow below Lake Estes 
(PFM ID 4600), the North Fork Inflow (PFM ID 4606), Buckhorn Creek (PFM ID 4661) and all 
REACHGAIN values upstream of the critical location. 
 
The existing conditions analysis is based on the PFM data directly, as those data represent the 
historical records of in-stream flows, diversions, inflows over the period of record.   
 
Hydrologic Metrics 

The metrics computed for the hydrologic analysis are described below.  As previously discussed, 
these represent metrics identified in the COSHAF as well as project-specific metrics identified by 
the project team. 
 
Average Flow – PFM flows were averaged for the period of record and on a monthly basis for both 
baseline and existing conditions. 
 
Total Volume – The total volume (acre-feet, AF) of flow was computed on an annual and monthly 
basis.   
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Rate of Change – The rate of change was calculated to be the absolute value of the difference 
between the average daily flow on two consecutive days.  The rate of change was then averaged 
over the period of record and on a monthly basis.   
 
Peak Flow – Maximum daily flows for the 2-,5-,10-,25-,50- and 100-year return periods were 
calculated using a Log-Pearson-III distribution fit to the annual maximum series.   
 
Dry Up – A dry up was considered any day where the average daily flow was less than 1 cfs.  The 
total number of dry up days over the period of record (23,376 days) were summarized on a monthly 
basis.  In addition, the percentage of dry up days at each location was summarized on a monthly 
basis.   
 

RESULTS AND DISCUSSION 

There are two parts to the hydrologic analysis results.  The first part summarizes the hydrologic 
metrics computed for each individual PFM location.  The second part is a departure analysis that 
evaluates how the hydrologic metrics have changed from baseline conditions on different spatial 
and temporal scales.   
 
Reach/PMF Location Hydrologic Summary 

Attachment B of this memo includes a series of six figures summarizing the hydrologic metrics for 
each PFM location.  The following is an example interpretation of those figures for the location 
below Dille Tunnel (PFM ID 4611): 
 
Figure 1 is a summary of daily flows for each day of the year of the period of analysis for both 
baseline and existing conditions.  The 10th percentile value represents the flow value that is 
exceeded on 90% of days.  Similarly, the 90th percentile value represents the flow value that is only 
exceeded on 10% of days.   
 
Figure 2 summarizes the return period analysis for daily flows which indicates the probability that a 
certain flow will be equaled or exceeded in any given year.  For example, the 1-year return period 
value is expected to be equaled or exceeded every year. The 10-year and 100-year return period 
values have a 10% and 1% probability of being equaled or exceeded in any year.  Note that the flow 
values represent flows averaged over a 24-hour duration and are not representative of instantaneous 
peak flows that may last less than 24-hours and are more often used for flood analysis.   
 
Figure 3 is a box and whisker plot of total annual flow volumes.  The box portion of the plot 
represents the range of flow volumes that occur in 50% of years (i.e. the bottom of box represents 
the 25th percentile volume and the top of the box represents the 75% percentile volume).  The “x” 
inside the box is the average annual volume.  The whiskers and/or the highest and lowest dot above 
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or below the whiskers present the maximum and minimum flow volumes over the period of 
analysis.   
 
Figure 4 is the average monthly flow rate and Figure 5 is the average number of dry up days in each 
month over the period of record.   
 
Figure 6 is a histogram plot showing the frequency of the rate of change in daily flows on 
consecutive days.  The y-axis is the number of days for the entire period of analysis that the flow 
rate changed by a value indicated on the x-axis.  For example, the tallest bar shows that under 
existing conditions, the flow rate changed between -5 cfs and 0 cfs approximately 9,000 out of the 
23,376 days analyzed (a negative value means that the flow decreased).  Similarly, the next tallest 
bar for existing conditions shows that the flow rate changes between 0 cfs and 5 cfs approximately 
5,500 out of the 23,376 days analyzed.   
 

 
Figure 1: Daily flow analysis summary figure 
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Figure 2: Return period analysis of daily flow summary figure 

 

 
Figure 3: Annual flow volume summary figure 
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Figure 4: Average monthly flow summary figure 

 

 
Figure 5: Average monthly dry up days summary figure 
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Figure 6: Rate of change of daily flow summary figure 

 
 
Departure Analysis - Average Flow Rate and Volume 

Figure 7 and Figure 8 show the average flow rate and average annual volume, respectively, at each 
critical location for baseline and existing conditions.  The percent change from baseline to existing 
is also indicated above the bar charts.  As expected, the baseline values increase moving 
downstream (left to right along the x-axis).  Existing conditions values generally decrease moving 
downstream as a result of diversions, however return flows are also evident.   Existing flows and 
volumes are greater than baseline conditions at a few locations immediately downstream of the 
Hansen Feeder Canal Power Plant inflows (PMF ID 4631).   
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Figure 7: Average runoff flow (cfs) and departure from baseline (%) at PFM locations 

 

 
Figure 8: Average annual runoff volume (AF) and departure from baseline (%) at PFM 

locations 
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Departure Analysis - Monthly Flow Rate and Volume 

Monthly flow rates and volumes were also computed for baseline and existing conditions.  Table 2 
shows the difference between those conditions on a monthly basis for each location.  Only one table 
is presented as the percent differences for flows and volumes are the same.  The table cells are 
colored on a green-red scale to visually show the magnitude of difference between baseline and 
existing conditions, with negative values representing existing condition values being lower than 
baseline condition values.  Several trends are notable in Table 2.  First, the existing conditions flows 
and volumes are generally most similar to baseline conditions during the summer months (May-
September) for segments of the river between the Hansen-Feeder Canal Power Plant inflow (PFM 
ID 4631) and Barnes Ditch (PFM ID 4671).  Second, the largest negative differences generally 
occur from October through March across all locations and, spatially, the largest negative 
differences generally occur downstream of the Barnes Ditch.   
 
Table 2: Monthly departure of existing conditions from baseline conditions (%) for average 
flows and volumes 

 
 

Departure Analysis - Rate of Change 

Figure 3 shows the average rate of change of daily flows over the period of record for both baseline 
and existing conditions.  The rate of change is the absolute value of the difference in flows among 
consecutive days.  In addition, the difference between baseline and existing conditions are indicated 
as a percentage above the bar charts.  As expected, the average rate of change for baseline 
conditions generally increases further downstream due to the influence of localized inflows.  Under 
existing conditions, the average rate of change is generally higher at locations upstream of Barnes 
Ditch (PFM ID 4671) compared to downstream.  Similarly, the departure values show that the 
existing rate of change is higher than baseline values for locations above Barnes Ditch, and lower 
than baseline values downstream of Barnes Ditch.      
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Figure 9: Average rate of change of daily flows (cfs) between consecutive days, and departure 
from baseline (%) at PFM locations 
 
Table 3 shows how the difference in the rate of change of daily flow between baseline and existing 
conditions varies on a monthly basis.  Similar to Table 2, negative values represent existing 
conditions being lower than baseline conditions and the table cells are colored on a green-red scale 
based on that difference.  The general trend is that the rate of change for existing conditions is most 
similar to baseline conditions during the summer months at locations below Barnes Ditch and 
during the winter/spring months above Barnes Ditch.  Conversely, the greatest differences in rate of 
change are during the summer months above Barnes Ditch and during the winter/spring months 
below.   
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Table 3: Monthly departure of existing conditions from baseline conditions (%) for average 
rate of change of daily flows (cfs) 

 
 
 
Departure Analysis - Peak Flow Analysis 

Figure 4 presents the average annual peak flow for baseline and existing conditions.  For baseline 
conditions, the influence of inflow from Buckhorn Creek (PFM ID 4656) is apparent as the average 
annual peak flows are relatively consistent above and below that location.  The average annual peak 
flows for existing conditions have more variability along the River, with distinct trends existing 
above and below the Hansen-Feeder Canal Power Plant inflow (PFM ID 4631), Buckhorn Creek 
inflow, and Barnes Ditch.   
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Figure 10: Average annual peak flow (cfs) and departure from baseline (%) at PFM locations 
 
Peak flow analysis was performed for 4 locations.  PFM ID 4626 is representative of locations 
upstream of the Hansen Feeder Canal Power Plant inflow.  PFM ID 4646 is representative of 
locations between the Hansen Feeder Canal Power Plant inflow and Buckhorn Creek inflows. PFM 
ID 4666 is representative of locations between the Buckhorn Creek inflows and Barnes Ditch.  PFM 
ID 4711 is representative of locations below Barnes Ditch. 

Figure 5, Figure 6 and Figure 7 present the results of the peak flow analysis for 2-year, 5-year and 
10-year events, respectively.  In general, the differences in peak flows are less than 15% for all 
return periods and locations above Barnes Ditch.  Below Barnes Ditch, peak flows for existing 
conditions are approximately 20-40% lower than baseline conditions.   
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Figure 11: Peak flow rate for the 2-year event and departure (%) from baseline at PFM 
locations 

 

 
Figure 12: Peak flow rate for the 5-year event and departure (%) from baseline at PFM 

locations 
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Figure 13: Peak flow rate for the 10-year event and departure (%) from baseline at PFM 

locations 
 
Departure Analysis - Dry Up Days 

Figure 9 presents the frequency of dry up days (flows less than 1 cfs) for existing conditions for the 
period of record.  As clearly indicated in the figure, dry ups are most frequent between the Home 
Supply Ditch (PFM ID 4636) and Buckhorn Creek inflow, and downstream of the Barnes Ditch 
diversion to the Rist Goss Ditch (PFM ID 4676).   
 



Big Thompson River Envisioning Project: Hydrologic Analysis Memorandum 
9/23/2020 
Page 16 
 
 

 

Figure 14: Number and percent of days with flow less than 1 cfs over the period of record 
(23,376 days) for existing conditions 

 
Table 4 shows the distribution of dry up days on a monthly basis.  Most dry up days occur between 
October and March for segments between the Home Supply Ditch (PFM ID 4636) and Buckhorn 
Creek inflow, and immediately downstream of the Barnes Ditch. 

 
Table 4: Monthly totals of the number of dry up days for existing conditions 
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Attachment(s)/Enclosure(s) 

A – Map showing Northern Water Point Flow Model locations used for the hydrologic analysis 

B – Hydrologic analysis summary sheets 

cc:  Brian Murphy, P.E., D. WRE 

Z:\Project Files\19\191-106\191-106.000\Engineering\Task 2 - Hydrology\DraftWork-CCO\Memo\DRAFT - WWE Memo_Hydrologic Analysis for Big T SMP.doc 
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Wright Water Engineers, Inc., 818 Colorado Ave., Glenwood Springs, CO 81602 
Tel. 970/945-7755; Fax. 970/945-9210, e-mail: gws@wrightwater.com 

 

 
MEMORANDUM 

To: Courtney Gutman  
 Big Thompson Watershed Coalition 
 Via Email: coutrney.gutman@bigthompson.co 

From: Wright Water Engineers, Inc. 
 Scott Schreiber, P.E, CFM 

Date: February 8, 2021 

Re: Big Thompson River Diversion Infrastructure Assessment 

Wright Water Engineers, Inc. (WWE) is pleased to present this memorandum documenting the 
diversion infrastructure assessment (Assessment) completed for the Big Thompson Watershed 
Coalition (BTWC). WWE is part of a larger team supporting the Big Thompson Stream Management 
Plan (SMP) which is being led by Otak, Inc. This Assessment is part of Task 4 of the Big Thompson 
SMP.  

The Big Thompson River has numerous locations where water is diverted from the river for various 
uses. The major uses of this water are for agricultural irrigation, industrial processes, and municipal 
needs. This memorandum seeks to evaluate the more prominent structures along the Big Thompson 
River from the outlet from the Big Thompson Canyon to Interstate 25. See Figure 1 – Big Thompson 
River Diversion Assessment Map for more information.  

In-river structures support water uses such as irrigation and industry that are important economic 
drivers in the study area; however, thorough documentation of current water users’ specific needs 
does not currently exist. WWE and Otak sought to evaluate the diversion infrastructure in greater 
detail to help provide more information on these needs. This task is built on existing studies of 
diversion infrastructure in the identified project area from fish passage and other infrastructure studies 
completed by others. Coordination and communication with the local Water Commissioner Jean 
Leaver of the District 4 Division of Water Resources (DWR) was conducted to better understand 
management of the corridor. Outreach to the local ditch companies was also performed.  

As part of this task, site visits were conducted at ten different diversion structures. The structures were 
selected based on the relative size of current diversions, input from the advisory committee and water 
commissioners, and review of previously developed conceptual design and feasibility assessment for 
infrastructure improvements that were part of the previous Big Thompson River Fish Passage Study. 
This information will be combined with water users’ input gained from previous tasks to ensure that 
the SMP considers the infrastructure’s ability to meet the needs of those water users. The BTWC 
project manager requested permission to access private property for the site visits. The site visits 
consisted of field observations of the river headgates, diversions, ditch conditions, and measurement 
devices. 
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Below is a list of the structures investigated as part of this Assessment, which are documented in 
Figure 1: 

• Handy Ditch Diversion 

• Home Supply Ditch Diversion 

• South Side Ditch Diversion 

• Louden Ditch Diversion 

• George Rist Ditch Diversion 

• Big Barnes Ditch Diversion 

• Greeley-Loveland Irrigation Canal 
Diversion 

• Big Thompson Ditch and Manufacturing 
Diversion 

• Farmers Irrigation Canal Diversion 

• Hillsborough Ditch Diversion 

WATER USERS AND RIVER ADMINISTRATION 

The Big Thompson River is an active working river. The river itself is heavily administered by the 
DWR for the numerous agricultural, municipal, and industrial water users. See the DWR Division 1, 
District 4 straight line diagram included in the appendices for more information. One of the biggest 
trans-mountain diversions, the Colorado-Big Thompson Project (C-BT), stores and delivers 
supplemental water from the Colorado River Basin into the headwaters of the Big Thompson River 
near Estes Park, which can divert up to approximately 300,000 acre-feet of water per year. There are 
numerous diversions along the project area. Many of the diversions have multiple water rights with 
various uses, priorities, and adjudication dates. Some of the diversions are split and divert water to 
multiple users. There are also options for water users to exchange water to various diversion locations.  

The diversions, how they function, and where the water is diverted to also varies. It appears that the 
majority of the C-BT water diverted f rarely makes it down below the canyon. Some of the diversions 
deliver water into other drainage basins that do not provide return flows to the Big Thompson directly. 
Some of the diversions also have the ability to “trade” water upstream to other points of diversions. 
There are also multiple locations along the corridor where the Big Thompson River dries up due to 
the ability of diversions to “sweep” the river. Currently, the river does not have instream flow 
throughout the project area. In summary, the water rights and administration of the Big Thompson 
River is complex and heavily scrutinized by the State and the water users. WWE developed a 
hydrologic evaluation of Big Thompson River from Lake Estes through the project area that could be 
evaluated for additional information.  

During the initial work for this task, there were multiple conversations held with the local Water 
Commissioner Jean Leaver. We used these opportunities to understand more about the overarching 
view of the corridor as well as how it is administered. Ms. Leaver also joined us on our first diversion 
infrastructure tour that allowed us to meet Dan Kammerzell who is the general manager of the Greeley 
& Loveland Irrigation Canal, one of the ditch companies that diverts water from the Big Thompson 
River from two different locations. From Ms. Leaver’s position, the river does have ecological and 
recreational values, but the ultimate purpose of the river is to deliver water from upstream to 
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downstream and provide water for consumptive uses to the numerous different groups needing water 
for various purposes.  

Our team recommends continued outreach and discussions with the ditch companies to understand 
opportunities for multi-benefit projects that can provide both diversion and geomorphic 
enhancements. This involvement could be through continued outreach and working with the ditch 
companies and operators. Involvement could also consist of smaller one-on-one meetings with ditch 
operators so that they are more comfortable with understanding the stream management planning 
process. This could potentially lead to a larger need to align the goals of the DWR and the Colorado 
Water Conservation Board (CWCB) in the development of stream management plans across the state. 
Continued discussions will be valuable in that we will discover ways to be more efficient with less 
water and leverage multi-benefit projects to the betterment of the state as a whole.  

Continued discussions could also provide more information and outreach on the process and benefits 
of stream management plans. There is a degree of skepticism about stream management plans from a 
diverter’s point of view due to a new and unfamiliar process. Concerns can arise from potential loss 
of water rights and inclusion of minimum instream flows. The purpose of the Big Thompson SMP is 
not to jeopardize water rights but look for win-win situations where environmental needs can be 
leveraged with diversion needs to acquire additional support and funding to provide necessary 
upgrades and rehabilitation. Tailored educational and outreach programs are needed to gain trust and 
rapport with the ditch companies and water users along the Big Thompson River. As population 
centers grow and the climate changes, the need to use our water in the most efficient way possible 
will be paramount. 

Based on our site visits and discussions with the water commissioner, it seems that the majority of the 
diversions are functioning effectively to divert water. There are some maintenance needs at some of 
the diversions that need to be addressed. Some of the diversions have in-river structures that have 
degraded overtime and are potential safety concerns for river users. There are areas of deposition in 
front of some of the diversions. Most, if not all, of the diversions do have flow measuring devices. 
Only a couple of the diversions have equipment installed that remotely controls the headgates.  

The majority of concerns for most of the diversions is not the ability to divert water efficiently, but 
the impact the diversions have on the geomorphology, ecology, biology and recreation throughout 
the corridor. All of the diversions investigated as part of this project are wide cross channel diversions 
that impede the movement of sediment downstream and fish and other aquatic organisms upstream. 
Some of the diversions also have potential safety concerns, either due to lack of maintenance or 
possibility of developing reverse rollers and submerged hydraulic jumps that can entrap people, 
leading to drownings. Maintenance is always required for riverine structures and this maintenance 
should not be limited to just the diversion of water, but also the environment.  

HYDROLOGIC ANALYSIS 

WWE conducted a hydrologic analysis entitled Hydrology Analysis for the Big Thompson River 
Envisioning Project and Stream Management Plan (WWE 2020) under a previous task for this project. 
The intent of the hydrologic analysis is to quantify relevant hydrologic metrics that may be used to 
identify and prioritize potential projects to support the objectives of the SMP. The primary source of 
data for this analysis is Northern Water’s Point Flow Model (PFM) for the Colorado–Big Thompson 
Project. The PFM consists of a timeseries of average daily flows at approximately 35 locations along 
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the Big Thompson River from below Lake Estes to the confluence with the South Platte River. The 
PFM locations are generally where major diversions and inflows occur and the flow values are based 
on stream gage records, diversion records, and inflow records.  

The hydrologic analysis allowed our team to understand the typical amount of water in a certain 
location during different times of the year and under typical wet, dry, and average water years. It also 
provided total volumes of water conveyed by the Big Thompson River under typical wet, dry, and 
average years. This analysis allowed us to understand where large diversions took place and 
consequently large in-river flow reductions downstream of the diversion. This would therefore affect 
the depth, velocity, and wetted area in the downstream reaches from baseline conditions. The 
modeling also allowed us to better understand where large return flows were evident and how the 
system could benefit from these return flows. After water is diverted and put to beneficial use, having 
return flows re-enter the system as far upstream as possible allows the water to be used multiple times 
for either consumptive or non-consumptive uses. The modeling also provided minimum and 
maximum flows that could be executed through a reach, which can provide design information for 
any future diversion rehabilitation projects.  

The hydrologic modeling developed allows us to better understand how to prioritize projects to benefit 
the diverters as well as the environment. The information provides a starting point for understanding 
temporal and spatial variation in flows along the Big Thompson River. This information can be useful 
to diverters as well as environmental and recreational groups. The modeling not only shows how the 
river is managed today, but can also provide information on how the water will need to be managed 
in the future under growing populations and changes in climate.  

PREVIOUS FISH PASSAGE WORK 

In January 2017, AloTerra Restoration Services, LLC (with professional service support from others) 
completed a study that developed 30% design for fish passage at various diversions along the Big 
Thompson River entitled Big Thompson River Fish Passage 30% Design Final Report (AloTerra et 
al. 2017). The study was funded by United States Fish and Wildlife Service and Colorado Trout 
Unlimited. The study developed conceptual alternatives for fish passage at three diversions and 30% 
designs for preferred alternatives. The work included stakeholder outreach, evaluation of hydrology, 
hydraulics, and cost estimation. The work developed through the AloTerra study will be evaluated 
and included in our review in this Assessment.  

SITE VISIT 

As part of this Assessment, there were two site visits performed to document the diversion 
infrastructure. The site visits were necessary to evaluate the diversion structures on the ground as well 
as in the presence of the water commissioner and willing ditch companies. The site visits were 
conducted on a cursory level from what could be seen at the surface. No surveying, structural 
evaluation, or geotechnical investigations were performed as part of this process. Design information 
for the diversions was also not available to be evaluated. There was a total of ten structures selected 
to evaluate in the field as part of this Assessment. The first site visit was made during the early summer 
months, and the second one was conducted later in the summer.  
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The site visits were conducted to assess:  

• Type of control structure at the headgate. 

• Type of measurement device and level of functionality. 

• Overall integrity and diversion functionality. 

• Ability of the structure to divert a wide range of flows and meet water users’ needs. 

• Apparent deficiencies that may negatively affect ability to divert water. 

• Apparent deficiencies that may negatively affect recreational boating. 

• Feasibility of previously developed conceptual ideas for retrofits, if applicable. 
 

The first site visit consisted of a tour of the various diversion structures along the Big Thompson 
River. The water commissioner joined us on these initial site visits. The water commissioner was able 
to share insight with us on how the diversions functioned and also how they fit within the overall 
water administration of the Big Thompson River. This included the seniority of the diversions, how 
much water they divert, how often they divert, does a return flow exist, what kind of flow measuring 
devices, or telemetry exists, etc.  

The site visits were conducted from the banks of the river. Many of the diversions have flow 
measuring devices but not all have telemetry. Many deficiencies of the diversion structures were 
evident from this cursory evaluation, such as undercutting, failed concrete, aggradation, poor or 
nonexistent fish barrier, lack of habitat, etc.   

The second site visit was conducted in the late summer months of 2020. This site visit consisted of 
visiting the larger upper-river diversions and floating the remainder of the Big Thompson River 
starting at Glade Park and finishing at South Boise Avenue. This allowed us to better understand how 
the diversions operate, and also how they affect the functionality of river on a geomorphic basis. It 
was also beneficial to note the many recreational river users that use the Big Thompson to connect 
with the outdoors through floating, fishing, walking, bird watching, etc.  

The intent of both of these sites visits was to better understand and document the condition of the 
existing diversion structures and look for opportunities to address deficiencies not only related to 
water delivery, but also geomorphically, ecologically, and biologically. A subset of this task, being 
completed by others, is to also look for opportunities for fish passage at the diversions that currently 
do not allow fish to move through.  

  



Memorandum to Big Thompson Watershed Coalition 
February 8, 2021 

 

DIVERSION INFRASTRUCTURE ASSESSMENT 

As part of the diversion infrastructure assessment, a qualitative and quantitative evaluation of the 
diversion infrastructure was performed based on a number of different variables. The purpose of this 
evaluation is to score the existing infrastructure to help prioritize structures that could be enhanced 
for purposes of diverting water and other environmental and geomorphic considerations. The goal of 
this analysis is to look for multi-benefit projects that balance the needs of local water users and the 
environment. These types of projects are more likely to be supported by a diverse range of 
stakeholders and therefore can be easily funded through grants. A narrative description of this analysis 
at each diversion is also provided.  

A scoring matrix was developed that utilized a total of 13 different variables ranging from assessment 
of the diversion infrastructure itself to geomorphology and safety. Below is a list of the variables used 
in this evaluation. Each variable was scored on a scale of 1–4 (1 indicating a lower need and 4 
indicating a higher need). Each variable was also weighted depending on its influence on the overall 
evaluation. Overall, a higher score indicates a better project. A better project is a project in which 
there is an actual need at the diversion to divert water, but also multiple benefits including 
environmental and geomorphic aspects that could be addressed. Included in the list are the weighting 
values given to each variable in the parenthesis. 

• Diversion Assessment 

o Overall Integrity (4): Evaluates the overall function, structural integrity, and 
effectiveness of the structure and its appurtenances. 

o Ability to Divert Range of Flows (3): Assesses whether the structure can divert flows 
during high and low flows, if the water right is applicable. 

o Debris Concern (2): Evaluates whether there is a potential for debris accumulation 
that could negatively affect river or diversion function. 

o Willingness of Owner (4): Ranks the diversion owner’s willingness to participate in 
enhancements and to what degree.  

o Maintenance Needs Exist (4): Assesses whether their current maintenance or repairs 
that need to take place at or in the vicinity of the diversion. 

• Geomorphic Assessment 

o Fish Passage Feasibility (4): Rates how easily fish passage be implemented. 

o Reconnected Stream Length (3): Quantifies how many miles of stream are 
reconnected, up and downstream, by removing cross channel diversion with poor 
hydraulics and/or geomorphic concerns. 

o Habitat Quality (2): Ranks the habitat quality in the vicinity of the diversion. 
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o Sediment Transport Concern (2): Assesses whether the diversion has the ability to 
pass sediment downstream and whether sediment aggradation or degradation in the 
vicinity of the diversion is a concern.  

o Stream Stability (3): Evaluates the level of bank\ or channel bed instability in the 
vicinity of the diversion.  

• Other Aspects 

o Simplicity of Enhancements (4): Ranks how easily the enhancements can be 
completed. 

o Safety Concerns (4): Evaluates whether there are safety concerns for public 
recreationalists that might visit this area. 

o Dry-Up Point Upstream (2): Evaluates whether there is a dry-up point upstream of the 
diversion that might make enhancements not as beneficial.  

After meeting with ditch operators, the water commissioner, and touring the various diversion 
structures, a quantitative evaluation was developed based on the variables listed. This information 
was vetted and refined by the various stakeholder groups as part of this stream management planning 
processes. The intent of this analysis is to look at the diversions on a holistic basis to conceptualize 
potential projects to address the needs of a diverse group of stakeholders ranging from irrigators and 
municipalities, to environmental and recreational groups. This evaluation is considered cursory and 
constantly changing and adapting to riverine conditions. The diversions should be re-investigated 
prior to final development of projects.  

The scoring matrix was designed to help prioritize the projects. The goal of this evaluation was to 
develop a scoring matrix that would allow the highest scoring diversions to be the most applicable for 
rehabilitation and retrofits. For example, a diversion that has current visible deficiencies, high 
maintenance needs, a willing diversion owner, poor sediment transport, limited habitat quality, and 
the feasibility of addressing those problems is easy, would score highly as a strong potential project. 
Conversely, a diversion with the same concerns, but the feasibility of addressing those problems is 
found to be difficult, would score low and likely not be a high-priority project at the time being. The 
diversion scoring matrices completed as part of this planning project are included in the appendices.  

The following pages provide a narrative version of the scoring matrices developed. The information 
provided was acquired from visual observations during site visits, the DWR, and ditch operators. For 
each diversion, a general narrative is provided with basic information on the diversion, as well as the 
apparent deficiencies based on our evaluation and interviews. This includes a narrative assessment of 
the diversion, its functionality to divert water for beneficial use, a geomorphic assessment, and an 
environmental evaluation. The priority of the diversion rehabilitation or repair compared to other 
diversions is also included. Finally, a summary of the information compiled, and potential projects is 
included in these descriptions. The information provided is considered conceptual.  
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HANDY DITCH DIVERSION 

General Narrative: This is the first 
diversion as the Big Thompson leaves the 
canyon. The diversion is a wide cross 
channel diversion with greater than 75 feet 
of vertical separation from the crest of the 
dam to the downstream channel. The 
diversion is controlled by two large 
headgates on river right that convey water 
east along West CO Road 22H. The river 
right, downstream of the diversion is the 
location of a Bureau of Reclamation power 
generation station. The river left is 
composed of shear vertical rock walls. The 
diversion is in very close proximity to a major arterial 
road. This diversion was not significantly impacted from 
the 2013 flood.  
 
Apparent Deficiencies: The diversion functions 
effectively, but it has multiple deficiencies that may 
negatively affect the river function since the diversion is 
a full cross channel impoundment with no low flow 
channel. The area upstream of the diversion is heavily 
aggraded, over wide, with minimal depth, with minimal 
cover, and generally lacks quality habitat. The diversion 
has multiple deficiencies that may negatively affect 
recreation. There is a large vertical drop that makes it 
impossible for river users to float by the impoundment. 
Due to its location against a cliff on the river left and 
highway on the river right, portage is not safe. There is 
also no signage in vicinity of the diversion to provide 
warning to river users.  
 
Diversion Assessment: The diversion itself is 
functioning effectively. There seems to be no major 
deficiencies with regard to the diversion of water for 
beneficial use. There are minimal concerns with regard 
to debris accumulating. The diversion has flow 
measuring device and telemetry to remotely control the 
headgates. There is a return flow that exists within close 
proximity to the structure that can release excess water back to 
the river within a short distance, although it flows down very 
steep embankment. It appears that the diversion can divert 
water through a wide range of flows.  

Management Information 
President: Steve Anderson 

Ditch Rider: Jim Myers 

Legal Counsel: Randy Starr 

Engineer: Telesto Solutions 
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Geomorphic and Ecological Assessment:  
There is little opportunity for fish passage near 
the diversion. The large vertical separation 
from the crest of the structure to the 
downstream river invert limit the ability for 
more simple fish passage techniques. A large 
fish ladder could be built along the river left, 
but the design would have to account for a 
large vertical rock wall. By removing or 
retrofitting this diversion, approximately 2.7 
miles of stream could be reconnected. The 
habitat within the vicinity of the diversion is 
very minimal. The upstream and downstream 
area is covered with riprap revetment along 
the right with exposed cliff along river left. 
There is little-to-no vegetative cover in the 
area. There is minimal sediment continuity 
between upstream and downstream of the 
diversion. The diversion is a very wide cross 
channel diversion with no low flow existing. 
The area upstream of the diversion is 
approximately 100 feet wide of aggraded 
sediment compared to the section upstream, 
which is only 40 feet wide with a cobble bed. 
The river in the vicinity of the diversion is 
stable due to riprap revetment, the highway, 
and rock outcrops.  
 
Other Aspects: Any modifications to this 
diversion would not be straightforward, due to 
the fact that this is a very large diversion at the 
mouth of the canyon. The owner of the diversion is willing discuss enhancements. Currently, there 
are minimal maintenance needs except for the existence of aggraded sediment upstream of the 
diversion, but presumably this sediment can be flushed downstream through the return flow. 
There are safety concerns with regards to this diversion, but due to minimal floating through the 
canyon, the prioritization of this is low. If fish passage could be incorporated, it would provide a 
long reach of river for upstream movement.  
 
Priority: 10th 
 
Summary: Minimal modifications are feasible due to the size of the structure. Emplacement of a 
low flow channel could reduce sedimentation upstream and the revegetation of banks could 
provide ecological uplift.   

Assessment Category 
Handy 
Ditch 

Diversion 

Diversion 
Assessment 

Overall Integrity 4 
Ability to Divert 
Range of Flows 6 

Debris Concern 2 

Geomorphic 
Assessment 

Fish Passage 
Feasibility 4 

Reconnected 
Stream Length 6 

Habitat Quality 8 
Sediment 

Transport Concern 8 

Stream Stability 3 

Other 
Aspects 

Simplicity of 
Enhancements 4 

Willingness of 
Owner 12 

Maintenance 
Needs Exist 4 

Safety Concerns 16 
Dry-Up Point 

Upstream 8 

Total Score 85 
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HOME SUPPLY DITCH (BIG DAM) DIVERSION 

General Narrative: The diversion is a wide 
cross channel diversion with greater than 
65 feet of vertical separation from the crest 
of the dam to the downstream channel. The 
diversion is controlled by two large 
headgates on each side of the river right. 
The diversion diverts water for the Home 
Supply Ditch and the City of Loveland. The 
diversion had severe damage during the 
2013 flood which has been repaired.  The 
up and downstream portions of the river are 
in a tight canyon with near vertical cliffs with 
some exposed bedrock. The diversion is in 
very close proximity to an arterial road with a bridge 
located just upstream. This diversion is noted as a legal 
dry-up point on the stream.  
 
Apparent Deficiencies: The diversion functions 
effectively, but it has multiple deficiencies that may 
negatively affect the river function since the diversion is 
a full cross channel impoundment. A low flow does exist 
on far river left with a gate that can control sweeping of 
the river, but conveys water down a near vertical bedrock 
outcrop with very high velocities. The area upstream of 
the diversion is heavily aggraded, over wide, with 
minimal depth, with minimal cover, and generally lacks 
quality habitat. The diversion has multiple deficiencies 
that may negatively affect recreation. There is a large 
vertical drop that makes it impossible for river users to 
float by the impoundment. There are options for portage 
on river left, but the access is through private property. 
There is also no signage in vicinity of the diversion to 
provide warning to river users.  
 
Diversion Assessment: The diversion itself is 
functioning effectively. There seems to be no major 
deficiencies with regard to the diversion of water for 
beneficial use. There are minimal concerns with regard to 
debris accumulating. The diversion has flow measuring 
device and telemetry to remotely control the headgates. There 
is a return flow for each diverter on both sides of the river that 
exists within close proximity to the structure that can release 
excess water back to the river within a short distance, 
although it flows down a very steep embankment. It appears 
that the diversion can divert water through a wide range of 
flows.  

Management Information 
President: Minerva Lee 

Ditch Rider: Dave Schultz 

Legal Counsel: Brent Bartlett 

Engineer: Deere & Ault 
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Geomorphic and Ecological Assessment:  
There is little opportunity for fish passage near 
the diversion. The large vertical separation 
from the crest of the structure to the 
downstream river invert limit the ability for 
more simple fish passage techniques. A large 
fish ladder or system of channels could be 
built along the river left near an existing return 
flow, but the design would have to account for 
a large vertical rock wall. There are 
opportunities to use the Home Supply Ditch 
as fish passage, but its entrance would be 
considerably downstream.  By removing or 
retrofitting this diversion, approximately 1.1 
miles of stream could be reconnected. The 
habitat within the vicinity of the diversion is 
very minimal. The upstream area is covered 
with riprap revetment along river right and left 
to protect parallel roads. The downstream 
channel is overly wide with aggraded 
sediment. There is little-to-no vegetative 
cover in the area. The diversion is a very wide 
cross channel diversion with far river left low 
flow that reduces some aggradation. The area 
upstream of the diversion is overly wide and 
aggraded with sediment. The river in the 
vicinity of the diversion is stable due to riprap 
revetment, the roadway, and rock outcrops.  
 
Other Aspects: Any modifications to this 
diversion would not be straightforward, due to 
the fact that this is a very large diversion. The 
owner of the diversion is willing to discuss potential enhancements. Currently, there are minimal 
maintenance needs except for the existence of aggraded sediment upstream and downstream. 
There are safety concerns with regards to this diversion. The combination of this large vertical 
diversion and the next upstream diversion limit opportunities for connecting downstream portions 
of the Big Thompson with the canyon reaches.   
 
Priority: 9th 

 

Summary: Minimal modifications are feasible due to the size of the structure. Routine clearing of 
sediment upstream through use of the low flow could be beneficial. Revegetation of banks could 
provide ecological uplift.   
  

Assessment Category 
Home 
Supply 
Ditch 

Diversion 

Diversion 
Assessment 

Overall Integrity 4 
Ability to Divert 
Range of Flows 6 

Debris Concern 2 

Geomorphic 
Assessment 

Fish Passage 
Feasibility 4 

Reconnected 
Stream Length 6 

Habitat Quality 8 
Sediment 
Transport 
Concern 

8 

Stream Stability 3 

Other Aspects 

Simplicity of 
Enhancements 4 

Willingness of 
Owner 16 

Maintenance 
Needs Exist 4 

Safety Concerns 16 
Dry-Up Point 

Upstream 8 

Total Score 89 
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SOUTH SIDE DITCH DIVERSION 

General Narrative: The diversion is a cross 
channel diversion composed of short 
sloping concrete dam with about five feet of 
vertical separation. The diversion itself is 
located on river right, on the inside of the 
bend. It is bound by the highway on river left 
and a natural area on river right. There was 
minimal damage to the structure from the 
2013 flood. The angle of the diversion does 
convey downstream flows towards the 
highway. The diversion is in within about 
500 feet to the next downstream diversion. 
This is the first diversion downstream of the 
narrow canyons of the previous diversions. The 
diversion is in close proximity to a recreational vehicle 
park. During certain flows, the diversion might act as a 
reverse roller with submerged hydraulic jump. 
 
Apparent Deficiencies: The diversion functions 
effectively, but it has some deficiencies that may 
negatively affect the river function since the diversion is 
a full cross channel impoundment. The angle of the 
diversion conveys downstream flows towards the 
highway. During high flows this could cause extensive 
erosion of the roadway embankment and limiting 
emergency access. A sediment sluice does exist on river 
right near the diversion intake, but aggradation is still 
present upstream of the diversion. There is also no 
signage in vicinity of the diversion to provide warning to 
river users. The low flow channel was open during our 
visit and should be controlled with a headgate. 
 
Diversion Assessment: The diversion itself is 
functioning effectively. There seems to be no major 
deficiencies with regard to the diversion of water for 
beneficial use. There are minimal concerns with regard 
to debris accumulating. The diversion has flow measuring device, 
but no telemetry to control the headgates. There is a return flow in 
close proximity to the diversion.  

Management Information 
President: Bill Wheeler 

Ditch Rider: Travis Bottini 

Legal Counsel: Randy Star 

Engineer: Unknown 
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Geomorphic and Ecological Assessment:  
There is great opportunity for fish passage and 
inclusion of centralized low flow notch at the 
diversion. The minimal slope and vertical 
separation between up and downstream of the 
diversion provide optimal conditions for 
instream fish passage in the form of a 
constructed riffle or rock ramp utilizing the 
existing concrete weir or replacing it with a rock 
weir. Any work completed should also address 
the angle of flow conveyed downstream to limit 
impacts to river left bank and roadway. By 
removing or retrofitting this diversion, 
approximately 1.4 miles of stream could be 
reconnected. The channel is slightly over 
winded in the vicinity of the diversion providing 
little depth, but does have some vegetation on 
the banks to provide cover.  
 
Other Aspects: This diversion could potentially 
be combined with the diversion downstream, 
but the diversions divert water to opposite sides 
of the river and would need to be accounted for. 
The diversion is in close proximity to a 
recreational vehicle park and the public. The 
return flow gate should be closed when not in 
use to keep more water in the river. 
 
Priority: 5th 

 
Summary: Minimal modifications to the diversion 
and the surrounding landscape could be implemented to provide ecological and biological uplift. 
These modifications would also reduce sedimentation concerns.    
 
  

Assessment Category 
South Side 

Ditch 
Diversion 

Diversion 
Assessment 

Overall Integrity 8 
Ability to Divert 
Range of Flows 6 

Debris Concern 6 

Geomorphic 
Assessment 

Fish Passage 
Feasibility 16 

Reconnected 
Stream Length 6 

Habitat Quality 6 
Sediment 
Transport 
Concern 

6 

Stream Stability 9 

Other 
Aspects 

Simplicity of 
Enhancements 16 

Willingness of 
Owner 8 

Maintenance 
Needs Exist 8 

Safety Concerns 8 
Dry-Up Point 

Upstream 2 

Total Score 105 
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LOUDEN DITCH DIVERSION 

General Narrative: The diversion is a cross 
channel diversion composed of short 
sloping concrete dam with about four six of 
vertical separation with a second smaller 
impoundment downstream. The diversion 
itself is located on river left, on the outside 
of the bend. It is bound by the highway on 
river left and a recreational vehicle park on 
the right. There was minimal damage to the 
structure from the 2013 flood. The diversion 
is within about 500 feet to the next upstream 
diversion. During certain flows, the 
diversion could act as a reverse roller with 
submerged hydraulic jump. The landowner constructed 
an offline fish passage channel, but its effectiveness is 
unknown.  
 
Apparent Deficiencies: The diversion functions 
effectively, but it has some deficiencies that may 
negatively affect the river function since the diversion is 
a full cross channel impoundment. A sediment sluice 
does exist on river left near the diversion intake, but is 
tucked away off the main channel. The channel is very 
shallow upstream, but composed of stream substrate 
opposed to fines. There is some bank erosion near 
headgate and sediment sluice due to steep banks to 
catch grade. A second weir downstream of the main 
structure is composed of jersey barriers, which could 
become unstable and cause grade changes at the 
diversion itself. There is also no signage in vicinity of the 
diversion to provide warning to river users. The low flow 
channel was open during our visit and should be 
controlled with a headgate. The diversion does not have 
a return flow in close proximity.  
 
Diversion Assessment: The diversion itself is 
functioning effectively. There seems to be no major 
deficiencies with regard to the diversion of water for beneficial use. 
There are minimal concerns with regard to debris accumulating. 
The diversion has flow measuring device, but no telemetry to 
control the headgates. There is not a return flow. 

Management Information 
President: Dale Leach 

Ditch Rider: Travis Bottini 

Legal Counsel: Randy Star 

Engineer: Telesto Solutions 

 



Memorandum to Big Thompson Watershed Coalition 
February 8, 2021 

 

Geomorphic and Ecological Assessment:  
There is great opportunity for fish passage and 
inclusion of centralized low flow notch at the 
diversion. The minimal slope and vertical 
separation between up and downstream of the 
diversion provide optimal conditions for 
instream fish passage in the form of a 
constructed riffle or rock ramp utilizing the 
existing concrete weir or replacing it with a rock 
weir. This work could also help to stabilize 
second weir. Bank stabilization and 
revegetation on river left should be completed.  
Retrofitting this diversion only provides benefit 
if the next upstream diversion is also retrofitted.  
 
Other Aspects: This diversion could potentially 
be combined with the diversion upstream, but 
the diversions divert water to opposite sides of 
the river and would need to be accounted for. 
The diversion is in close proximity to a 
recreational vehicle park and the public.  
 
Priority: 6th 

 
Summary: Minimal modifications to the diversion 
and the surrounding landscape could be 
implemented to provide ecological and biological 
uplift. These modifications would also reduce 
sedimentation concerns.    
 
  

Assessment Category 
Louden 
Ditch 

Diversion 

Diversion 
Assessment 

Overall Integrity 8 
Ability to Divert 
Range of Flows 6 

Debris Concern 4 

Geomorphic 
Assessment 

Fish Passage 
Feasibility 16 

Reconnected 
Stream Length 3 

Habitat Quality 6 
Sediment 
Transport 
Concern 

6 

Stream Stability 6 

Other Aspects 

Simplicity of 
Enhancements 16 

Willingness of 
Owner 4 

Maintenance 
Needs Exist 8 

Safety Concerns 8 
Dry-Up Point 

Upstream 8 

Total Score 99 
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GEORGE RIST (HOME SUPPLY) DITCH DIVERSION 

General Narrative: The diversion is a cross 
channel diversion composed of very mild 
sloping concrete dam about four feet tall with 
a terraced low flow notch and channel on river 
right near the headgate. The diversion itself is 
located on river right, on the outside of the 
bend. It is bound by a natural area on river left 
and a steep embankment on river right. 
Located on the hillside within close proximity is 
recreational vehicle park on the right. There 
was substantial damage to the structure from 
the 2013 flood.  
 
Apparent Deficiencies: It appears that the diversion does 
not function as effectively as desired. It does have 
deficiencies that negatively affect the river function since 
the diversion is a full cross channel impoundment. The 
existing concrete structure is failing with vegetation growing 
on the structure itself. There is large point bar forming 
downstream of the diversion in the center of the channel. 
The steep banks upstream of the diversion on river right 
have failed before causing the upgradient ditch to also fail. 
The right bank is currently lined with concrete blocks and 
red stone. There is also no signage in vicinity of the 
diversion to provide warning to river users.  
 
Diversion Assessment: The diversion does not effectively 
function as intended due to overall design, as well as 
damage from 2013 flood. There was substantial damage to 
the diversion itself and surrounding appurtenances from the 
2013 flood. Debris accumulation in the vicinity of the 
diversion is a problem. The diversion has flow measuring 
device, but no telemetry to control the headgates. There is 
not a return flow in vicinity of the diversion.  

Management Information 
President: Minerva Lee 

Ditch Rider: Dave Schultz 

Legal Counsel: Brent Bartlett 

Engineer: Deere & Ault 
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Geomorphic and Ecological Assessment:  
The habitat in the vicinity of the diversion is 
good but lacks overall depth for cover and is 
overwide with sediment aggradation and point 
bar formation downstream of the diversion. 
There is great opportunity for fish passage 
and development of low flow notch at the 
diversion. The minimal slope and vertical 
separation between up and downstream of 
the diversion provide optimal conditions for 
instream fish passage in the form of a 
constructed riffle or rock ramp utilizing the 
existing concrete weir or replacing it with a 
rock weir. By removing or retrofitting this 
diversion, approximately 0.6 mile of stream 
could be reconnected. Bank stabilization and 
reduction of near bank stress should also be 
completed. Floodplain ecological uplift could 
also be completed. Bank stabilization and 
revegetation on river left should be 
completed.   
 
Other Aspects: Any work completed needs 
to be evaluated with regard to the ditch 
located on the upgradient hill.  
 
Priority: 3rd  
 

Summary: Minimal modifications to the 
diversion and the surrounding landscape could 
be implemented to provide ecological and 
biological uplift. The structure could be rebuilt with natural materials and with a reduced footprint. 
These modifications would also reduce sedimentation concerns and balance need for upstream 
bank stabilization.    
  

Assessment Category 
George Rist 

Ditch 
Diversion 

Diversion 
Assessment 

Overall Integrity 12 
Ability to Divert 
Range of Flows 6 

Debris Concern 6 

Geomorphic 
Assessment 

Fish Passage 
Feasibility 16 

Reconnected 
Stream Length 3 

Habitat Quality 4 
Sediment 

Transport Concern 6 

Stream Stability 12 

Other Aspects 

Simplicity of 
Enhancements 16 

Willingness of 
Owner 16 

Maintenance 
Needs Exist 8 

Safety Concerns 8 
Dry-Up Point 

Upstream 2 

Total Score 115 
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BIG BARNES DITCH DIVERSION 

General Narrative: The diversion is a cross 
channel diversion composed of very mild 
sloping concrete dam about five feet tall. 
The diversion itself is located on river left, 
on the outside of the bend. It is bound by a 
private property on river left and a natural 
open space on river right. The diversion is 
located at the apex of a rather tight bend. 
The diversion includes a very large trash 
rack with a series of gates. There was some 
damage to the structure from the 2013 
flood.  
 
Apparent Deficiencies: It appears that the diversion 
does not function as effectively as desired. There are 
major sediment aggradation issues and debris concerns.  
It does have deficiencies that negatively affect the river 
function since the diversion is a full cross channel 
impoundment and impounds a large amount of 
sediment. Sedimentation is also a concern in the ditch 
itself. It appears the headgates leak when closed and not 
allowed to divert. Structure has inefficiencies in diverting 
decreed water right.   The diversion itself and ramp are 
very degraded with large holes and cracks prominently 
throughout the entire structure. There is exposed rebar 
visible.  There is also no signage in vicinity of the 
diversion to provide warning to river users. This diversion 
is the most problematic on the Big Thompson River 
downstream of the canyon. The structure is unsafe for 
recreation. 
 
Diversion Assessment: The diversion does not 
effectively function as intended and has trouble diverting 
its decreed water right as well as not diverting when out 
of priority due to leaking. There are massive amounts of 
debris and sediment accumulated in the upstream 
channel and the ditch. The debris rack is also hard to 
maintain and clear after large rain events. There was substantial 
damage to the diversion itself and surrounding appurtenances 
from the 2013 flood. The diversion has flow measuring device, 
but no telemetry to control the headgates. There is no return flow 
in vicinity of the diversion.  

Management Information 
President: Dave Bernhardt 

Ditch Rider: Ryan Perdue 

Legal Counsel: Jeff Kahn 

Engineer: NoCo Engineering 
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Geomorphic and Ecological Assessment:  
The overbank habitat in the vicinity of the 
diversion is good, but the instream habitat 
lacks overall depth for cover and is overwide 
with sediment aggradation. There are deep 
pools along the left banks due to exacerbated 
bank erosion and high velocities due to the 
river trying to shift. The channel is over 
widened up and downstream of the diversion 
with bank erosion along the outside bend 
where private property exists. There is great 
opportunity for fish passage at this structure. 
Previous fish passage designs evaluated 
opportunities to reroute the river with series of 
rock riffles through the open space to reduce 
bank shear stress on river banks.  By 
removing or retrofitting this diversion, 
approximately 3.4 miles of stream could be 
reconnected. Floodplain ecological uplift 
could also be completed on downstream left 
floodplain.   
 
Other Aspects: The ditch company is willing 
to look for creative solutions.  
 
Priority: 1st  
 

Summary: This structure has the highest 
priority for retrofit. The diversion and 
appurtenances are in desperate need of 
rehabilitation. Opportunities to provide fish 
passage, bank stabilization and sediment transport could be easily balanced with diversion 
infrastructure needs. The downstream ramp of the diversion has failed and is a safety concern. 
The willingness of the ditch company is beneficial.  
  

Assessment Category Big Barnes 
Ditch 

Diversion 
Assessment 

Overall Integrity 16 
Ability to Divert 
Range of Flows 9 

Debris Concern 8 

Geomorphic 
Assessment 

Fish Passage 
Feasibility 16 

Reconnected 
Stream Length 12 

Habitat Quality 2 
Sediment 

Transport Concern 8 

Stream Stability 6 

Other 
Aspects 

Simplicity of 
Enhancements 12 

Willingness of 
Owner 8 

Maintenance 
Needs Exist 16 

Safety Concerns 12 
Dry-Up Point 

Upstream 8 

Total Score 133 
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GREELEY-LOVELAND IRRIGATION  CANAL DIVERSION  

General Narrative: This is a larger cross 
channel diversion that serves two different 
ditches. The Greeley-Loveland Irrigation 
Canal diverts water from river left. The 
diversion significantly impounds water and 
causes substantial sediment aggradation 
upstream and downstream of the diversion. 
The diversion itself is overly wide. The 
diversion is composed of a large trash rack 
parallel to the flow that accumulates large 
amounts of debris. Also located at the 
diversion is a very large sediment sluice that 
has not been used in a while that provides 
fish passage opportunities. The diversion is located on a 
relatively straight reach of the river.  During certain flows, 
the diversion might act as a reverse roller with 
submerged hydraulic jump.  
 
Apparent Deficiencies: It appears that the diversion 
functions as desired. It does have deficiencies that 
negatively affect the river function since the diversion is 
a full cross channel impoundment and impounds a large 
amount of sediment. There are major sediment 
aggradation issues and debris concerns upstream of the 
structure and at the diversion itself. The structure has 
about a 12-foot vertical drop that is dangerous to 
recreationalist. This area is in close proximity to city trails 
and parks. The trash rack that parallels the river traps 
large debris that is difficult to remove. Downstream of the 
diversion is a large point bar formation with trees and 
vegetation.   There is a very large sediment sluice that 
had considerable damage from the 2013 flood and no 
longer in use.  
 
Diversion Assessment: The diversion effectively 
functions as intended, but does cause geomorphic 
concerns. There are massive amounts of debris and 
sediment accumulated in the upstream channel and the ditch. 
The debris rack is also hard to maintain and clear after large rain 
events. There was substantial damage to the diversion itself and 
surrounding appurtenances from the 2013 flood. The diversion 
has flow measuring device, but no telemetry to control the 
headgates. There is no return flow in vicinity of the diversion.  

Management Information 
President: Dave Bernhardt 

Ditch Rider: Ryan Perdue 

Legal Counsel: Jeff Kahn 

Engineer: NoCo Engineering 
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Geomorphic and Ecological Assessment:  
The river in vicinity of the diversion is overly 
wide and filled with fine sediment. The depth 
of flow in this reach is very minimal. No low 
flow channel exists to provide sediment 
continuity downstream. The overbank habitat 
in the vicinity of the diversion is good 
downstream but lacking upstream. 
Opportunities for fish passage do exist in 
various forms at this structure. A bypass 
channel could be emplaced on river right, but 
would require extensive length to provide 
stable and passable slopes. Use of the 
deteriorated sediment sluice as a bypass 
channel is also an option. Utilization of a rock 
ramp at this structure is possible, but might be 
unfeasible due to length required to go 
downstream to provide stable and passable 
slope. By removing or retrofitting this 
diversion, approximately 2.4 miles of stream 
could be reconnected. 
 
Other Aspects: Existing diversion could be 
used as example of combining two different 
diversion on each side of the river. This 
diversion is also downstream of Mariano 
Exchange return flow that has considerable 
water quality concerns and turbidity issues.    
 
Priority: 4th   
 

Summary: This structure would be hard to 
retrofit in channel for fish passage, but could provide a great benefit to the system. Utilizing at 
least a low flow notch would provide great ecological and geomorphic enhancements.  Any work 
would require coordination between two ditch companies.  
  

Assessment Category 
Greeley-
Loveland 
Irrigation 

Canal 

Diversion 
Assessment 

Overall Integrity 8 
Ability to Divert 
Range of Flows 6 

Debris Concern 6 

Geomorphic 
Assessment 

Fish Passage 
Feasibility 12 

Reconnected 
Stream Length 9 

Habitat Quality 6 
Sediment 

Transport Concern 8 

Stream Stability 6 

Other 
Aspects 

Simplicity of 
Enhancements 8 

Willingness of 
Owner 16 

Maintenance 
Needs Exist 8 

Safety Concerns 16 
Dry-Up Point 

Upstream 2 

Total Score 113 
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BIG THOMPSON  DITCH AND MANUFACTURING DIVERSION 

General Narrative: This is a larger cross 
channel diversion that serves two different 
ditches. The Big Thompson Manufacturing 
and Ditch divert water from river right. The 
diversion significantly impounds water and 
causes substantial sediment aggradation 
upstream and downstream of the diversion. 
The diversion itself is overly wide. The 
diversion is composed of a large trash rack 
parallel to the flow that accumulates large 
amounts of debris. Also located at the 
diversion is a very large sediment sluice that 
has not been used in a while that provides fish passage 
opportunities. The diversion is located on a relatively 
straight reach of the river.  During certain flows the 
diversion might act as a reverse roller with submerged 
hydraulic jump.  
 
Apparent Deficiencies: It appears that the diversion 
functions as desired. It does have deficiencies that 
negatively affect the river function since the diversion is 
a full cross channel impoundment and impounds a large 
amount of sediment. There are major sediment 
aggradation issues and debris concerns upstream of the 
structure and at the diversion itself. The structure has 
about a 12-foot vertical drop that is dangerous to 
recreationalist. This area is in close proximity to city trails 
and parks. The trash rack that parallels the river traps 
large debris that is difficult to remove. Downstream of the 
diversion is a large point bar formation with trees and 
vegetation.   There is a very large sediment sluice that 
had considerable damage from the 2013 flood and is no 
longer in use.  
 
Diversion Assessment: The diversion effectively 
functions as intended, but does cause geomorphic 
concerns. There are massive amounts of debris and sediment 
accumulated in the upstream channel and the ditch. The debris 
rack is also hard to maintain and clear after large rain events. 
There was substantial damage to the diversion itself and 
surrounding appurtenances from the 2013 flood. The diversion 
has flow measuring device, but no telemetry to control the 
headgates. There is no return flow in vicinity of the diversion.  

Management Information 
President: Dick Coulson 

Ditch Rider: Jim Myers 

Legal Counsel: Randy Starr 

Engineer: None 
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Geomorphic and Ecological Assessment:  
The river in vicinity of the diversion is overly 
wide and filled with fine sediment. The depth 
of flow in this reach is very minimal. No low 
flow channel exists to provide sediment 
continuity downstream. The overbank habitat 
in the vicinity of the diversion is good 
downstream but lacking upstream. 
Opportunities for fish passage do exist in 
various forms at this structure. A bypass 
channel could be emplaced on river right but 
would require extensive length to provide 
stable and passable slopes. Use of the 
deteriorated sediment sluice as a bypass 
channel is also an option. Utilization of a rock 
ramp at this structure is possible but might be 
unfeasible due to length required to go 
downstream to provide stable and passable 
slope. By removing or retrofitting this 
diversion, approximately 2.4 miles of stream 
could be reconnected. 
 
Other Aspects: It appears the diversion 
company is not interested in any 
modifications. This diversion is also 
downstream of Mariano Exchange return flow 
that has considerable water quality concerns 
and turbidity issues.    
   
Priority: 8th   
 

Summary: This structure would be hard to 
retrofit in channel for fish passage, but could 
provide a great benefit to the system. Utilizing at least a low flow notch would provide great 
ecological and geomorphic enhancements.  Any work would require coordination between two 
ditch companies.  
  

Assessment Category 

Big 
Thompson 
Ditch and 

Manufacturing 
Diversion 

Diversion 
Assessment 

Overall Integrity 4 
Ability to Divert 
Range of Flows 9 

Debris Concern 6 

Geomorphic 
Assessment 

Fish Passage 
Feasibility 12 

Reconnected 
Stream Length 9 

Habitat Quality 6 
Sediment 
Transport 
Concern 

6 

Stream Stability 6 

Other 
Aspects 

Simplicity of 
Enhancements 4 

Willingness of 
Owner 4 

Maintenance 
Needs Exist 8 

Safety Concerns 16 
Dry-Up Point 

Upstream 2 

Total Score 92 
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FAMERS IRRIGATION CANAL DIVERSION 

General Narrative: This is a large cross 
channel diversion that is severely degraded. 
The area is heavily recreated by tubers. 
There is significant sediment and debris 
accumulation. The diversion is located on the 
outside of the bend along the river left. The 
ditch company currently uses a tied log to 
limit debris at the headgates. The rundown 
from the diversion crest is severely degraded 
with pieces of concrete missing, cracks, 
exposed rebar and considerable 
undercutting. The river left side of the 
rundown is used as a water slide.  
 
Apparent Deficiencies: It appears that the diversion has 
trouble functioning as desired and either cannot divert 
enough water or diverts too little. There is a large amount 
of debris that accumulates up and downstream of the 
diversion. The sediment sluice on river left does provide 
reduction in aggradation at the headgates but provides 
little benefit to the overall sediment continuity of the river. 
The greatest deficiency is the rundown ramp and the fact 
it is heavily used by tubers and could be a considerable 
safety risk due to the condition of the concrete.  
 
Diversion Assessment: The diversion does not 
effectively function as intended and has trouble diverting 
its decreed water right. There are massive amounts of 
debris and sediment accumulated in the upstream 
channel and the ditch. The debris rack is also hard to 
maintain and clean after large rain events. There was 
substantial damage to the diversion itself and 
surrounding appurtenances from the 2013 flood. The 
diversion has flow measuring device, but no telemetry to 
control the headgates. There is no return flow in vicinity 
of the diversion.  

Management Information 
President: Jim Croissant 

Ditch Rider: Gene Nault 

Legal Counsel: Randy Starr 

Engineer: Sanderson Stewart 
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Geomorphic and Ecological Assessment:  
The river in vicinity of the diversion is overly 
wide and filled with fine sediment. The depth of 
flow in this reach is very minimal. No low flow 
channel exists to provide sediment continuity 
downstream. The overbank habitat in the 
vicinity of the diversion is good up and 
downstream. Opportunities for fish passage do 
exist in various forms at this structure, but a 
constructed riffle or rock ramp might be the best 
choice. This will also provide a safer 
environment for tubers in the area and 
stabilized the deteriorated rundown. A bypass 
channel could be constructed, but might require 
modification of surrounding infrastructure. By 
removing or retrofitting this diversion, 
approximately 1.5 miles of stream could be 
reconnected. 
 
Other Aspects: The recreational use at this 
structure makes it a top priority.  
 
Priority: 2nd    
 
Summary: This structure is located in the heart 
of Loveland and is heavily used by 
recreationalists and is surrounded by parks and 
trails. The ability to retrofit this diversion is 
easier than most and provides a great deal of 
benefit and educational opportunities for the 
City.  
  

Assessment Category 
Farmers 
Irrigation 

Canal 

Diversion 
Assessment 

Overall Integrity 16 
Ability to Divert 
Range of Flows 9 

Debris Concern 8 

Geomorphic 
Assessment 

Fish Passage 
Feasibility 16 

Reconnected 
Stream Length 6 

Habitat Quality 2 
Sediment 

Transport Concern 8 

Stream Stability 6 

Other 
Aspects 

Simplicity of 
Enhancements 12 

Willingness of 
Owner 8 

Maintenance 
Needs Exist 16 

Safety Concerns 8 
Dry-Up Point 

Upstream 2 

Total Score 117 
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HILLSBOROUGH DITCH DIVERSION 

General Narrative: This is the last diversion 
as the Big Thompson River leaves the 
vicinity of Loveland. This is a larger cross 
channel diversion with approximately 10 
feet of vertical drop. This is one of the few 
diversions with automated headgates. This 
diversion also has one of the most senior 
water rights which “calls” water down the 
river through the City of Loveland. The river 
is highly administered to ensure this water 
right is met.  
 
Apparent Deficiencies: It appears that the 
diversion functions as intended and has very few 
deficiencies. Sediment aggradation and debris 
accumulation is of concern and requires cleaning. The 
sediment accumulation in the Big Thompson upstream 
of this diversion does extend for a good distance due to 
the fact this is one of the last major water right on the Big 
Thompson and there is limited flow beyond the diversion. 
The trash rack in front of the structure did have sediment 
accumulated on it with vegetation growing. There is no 
return flow at the diversion. The downstream ditch does 
intercept return flow that should reach the Big Thompson 
and provide additional benefits within the Big Thompson 
River corridor.  
 
Diversion Assessment: This is one of the few 
diversions that has working telemetry and automated 
headgates to control flow within the ditch. This is also 
one of the most senior water rights on the river and 
requires strict administration to ensure its water right is 
met. The downstream ditch intercepts various return 
flows and conveys them directly to the South Platte and 
not back to the Big Thompson River. There is no return 
flow in vicinity of the diversion.  

Management Information 
President: Dean Binder 

Ditch Rider: Chris Thompson 

Legal Counsel: Kenneth Lind 

Engineer: None 
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Geomorphic and Ecological Assessment:  
The river in vicinity of the diversion is overly 
wide and filled with fine sediment. 
Downstream of the diversion the river is 
drastically smaller due to the amount of water 
diverted. The depth of flow in this reach is very 
minimal. No low flow channel exists to provide 
sediment continuity downstream. The 
overbank habitat in the vicinity of the diversion 
is good up and downstream. Opportunities for 
fish passage do exist in various forms at this 
structure, but a constructed riffle or rock ramp 
might be the best choice. By removing or 
retrofitting this diversion, approximately 4.9 
miles of stream could be reconnected, which 
is the largest reconnection of this corridor. 
 
Other Aspects: The recreational use at this 
structure makes it a top priority.  
 
Priority: 7th     
 

Summary: This structure provides the 
greatest benefit in reconnecting the Big 
Thompson River for overall stream length, but 
also due to the seniority of the water right 
associated with this diversion.   
 
  

Assessment Category Hillsborough 
Ditch 

Diversion 
Assessment 

Overall Integrity 4 
Ability to Divert 
Range of Flows 6 

Debris Concern 2 

Geomorphic 
Assessment 

Fish Passage 
Feasibility 12 

Reconnected 
Stream Length 12 

Habitat Quality 2 
Sediment 
Transport 
Concern 

6 

Stream Stability 3 

Other 
Aspects 

Simplicity of 
Enhancements 8 

Willingness of 
Owner 16 

Maintenance 
Needs Exist 4 

Safety Concerns 12 
Dry-Up Point 

Upstream 8 

Total Score 95 
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Diversion Infrastructure Assessment Scoring Matrix 

  



Overall Structural 

Integrity

Ability Divert 

Wide Range of 

Flows

Debris Concern
Maintenance 

Needs Exist

Willingness of 

Diversion 

Company

Fish Passage 

Feasibility

Reconnected 

Stream
Habitat Quality

Sediment 

Transport 

Concern

Stream Stability
Simplicity of 

Enhancements
Safety Concerns

Dry Up Point 

Upstream

Stable = 1

Unstable = 4

Good = 1 

Bad = 4

Minor Debris 

Concern = 1

Major Debris 

Concern = 4

Doesn’t Need 

Repairs = 1

Needs Repairs = 

4

Not Willing = 1

Willing = 4

Unlikely = 1

 Likely = 4

0 to 1 mile = 1

1 to 2 miles = 2

2 to 3 miles = 3

>3 miles = 4

Good = 1 

Bad = 4

Can Pass = 1

Can't Pass = 4

Good = 1 

Bad = 4

Hard = 1

Easy = 4

Low Concern=1

High Concern=4

(Structure and 

proximity to 

people.)

Yes = 1

No = 4

4 3 2 4 4 4 3 2 2 3 4 4 2

Handy Ditch Diversion 1 2 1 1 3 1 2 4 4 1 1 4 4 85 10

Home Supply Ditch 

Diversion 1 2 1 1 4 1 2 4 4 1 1 4 4 89 9

South Side Ditch 

Diversion 2 2 3 2 2 4 2 3 3 3 4 2 1 105 4

Louden Ditch 

Diversion 2 2 2 2 1 4 1 3 3 2 4 2 4 99 6

George Rist Ditch 

Diversion 3 2 3 2 4 4 1 2 3 4 4 2 1 115 3

Big Barnes Ditch 

Diversion 4 3 4 4 2 4 4 1 4 2 3 3 4 133 1

Greely Loveland 

Irrigation Canal 

Diversions
2 2 3 2 4 3 3 3 4 2 2 4 2 113 5

Big Thompson Ditch 

and Manufacturing 

Diversion
1 3 3 2 1 3 3 3 3 2 1 4 1 92 8

Farmers Irrigation 

Canal Diversion 4 3 4 4 2 4 2 1 4 2 3 2 1 117 2

Hillsborough Ditch 

Diversion 1 2 1 1 4 3 4 1 3 1 2 3 4 95 7

* The higher the score the better the project (i.e. the greater the need for infrastructure enhancement and feasibility of developing the enhancement).

PriorityAerialPhotos
Total 

Score

Weighting

Structure Name

Geomorphic Assessment Other AspectsDiversion Assessment
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Division 1, District 4 Straightline Diagram 
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BIG THOMPSON RIVER  

FISH PASSAGE 30% DESIGN
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SUMMARY  
Following initial scope and grant development by David Piske of Rocky Mountain Flycasters, AloTerra 
Restoration Services, LLC (AloTerra) was hired by Colorado Trout Unlimited (CTU) to develop conceptual 
alternatives for fish passage for three diversion structures on the Big Thompson River, and 30% design of 
preferred alternatives. Initial stakeholder engagement in 2015 confirmed interest from ditch companies 
for fish passage on two of the three original target diversion structures (South Side and George Rist), and 
additional interest in pursuing fish passage for Big Barnes, Greeley-Loveland Headgate, and the Big Dam. 
Following the development and review of conceptual alternatives with land owners, Big Thompson 
Watershed Coalition (BTWC) members, City of Loveland staff, and ditch companies in 2015 and 2016, 
stakeholders supported the pursuit of 30% design for fish passage on two structures and an erosion 
escarpment below the canyon mouth: South Side Ditch (erosion escarpment), George Rist Diversion, and 
Big Barnes Diversion. Members of the Seven Lakes Ditch Company Board (Greeley-Loveland Headgate 
downstream of Big Barnes) showed interest in pursuing 30% designs, though resources were unavailable 
to pursue additional stakeholder engagement within the timeframe appropriate for this concept design. 
The Louden Ditch still remains unviable for fish passage as the Louden Irrigation, Reservoir and Canal 
Company is not yet in a position to consider alternatives to the existing structure.  
 

PROJECT GOALS & OBJECTIVES 
The primary goal for this project, per the “USDI Financial Assistance Agreement for Big Valley Fish 
Passage Project” between USFWS and Colorado Trout Unlimited (CTU) is to provide fish-friendly 
passageways for native and introduced species at or near the Big Dam, South Side, Louden, George Rist, 
Big Barnes, and Greeley-Loveland Headgate diversions (see Figures 1 & 2 for maps) on the Big Thompson 
River, encompassing 8.5 river miles downstream of the Big Thompson Canyon.  The original target 
diversion structures encompassed 5.3 river miles below the mouth of the Big Thompson Canyon (South 
Side, Louden, and George Rist). However, initial conversations with adjacent ditch company presidents 
and staff revealed high interest in fish passage for diversion structures that lay beyond the Big Valley.  
 
The primary species of concern for this grant are recreational fish. There are no listed (Federal of State) 
rare, threatened, endangered, or proposed aquatic species that occur in the reach associated with this 
project.  However, Preble’s Meadow Jumping Mouse is documented as occurring in this reach, and 
design criteria reflect the needs of this species. Long nose dace do occur in this reach, and area a good 
indicator of river health (personal communication with Ben Swigle, 11/14/14). Where possible and 
practical, design alternatives account for the needs of this and other non-salmonid species. Table 1 
includes hydraulic and physical fish passage criteria for the indicated target species. Additional fish 
passage criteria are presented in the Otak Diversion Structure Design Report, dated Dec 15, 2016. Table 
2 and Figure 3 show median flow data (cfs) by month over the past 30 years for the Canyon Mouth and 
Taft Hill (Loveland) stream gages. The low flow data is critical to designing both diversion structures and 
in stream structures for fish passage. Finally, to be acceptable to ditch companies, designs must 
decrease risk of sediment delivery to ditches during typical run-off events, reduce risk to structures 
during high flow events such as the 50-year or 100-year event, and must provide assurance that the 
timing and quantity of water diverted by alternative designs will not change from the decreed quantity 
and timing.   
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Figure 1. Map of all Six Structures (including BTRRC Master Plan reaches) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Map of Big Valley Reach and Ditch Diversions   
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Table 1.  Hydraulic and Physical Fish Passage Criteria for Target Species. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2.  Big Thompson River Stream Gage Data 

 

  
 
NOTE: "95

th
" and "5

th
" refer to the 95% and 5% quantile flow (flow values exceeded 5% and 95% of the 

time, respectively). 
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Figure 3.  Hydrographs for Canyon Mouth and Taft Hill (Loveland) 

 

STAKEHOLDER ENGAGEMENT 
Because of the occurrence of ditch diversions on private lands, alternative designs that would impact 
private land owners, the importance of ditch companies, and the importance of the Big Thompson 
Watershed Coalition in the restoration and resiliency of the Big Thompson River, active and meaningful 
stakeholder engagement was essential to the short and long-term success of this project. Primary 
contacts for stakeholder groups include: 
 
Dale Leach (President) and Dave Bower (Engineer): Louden Irrigation Canal and Reservoir Company 
Gale Bernhardt (past President):  Southside Ditch Company 
Gary Gerrard (President) and Tom Donkle: George Rist and Big Dam/Home Supply & Reservoir Company 
John Thornhill and Ron Brinkman (President): Big Barnes/Greeley-Loveland Irrigation Co & 7 Lakes 
Reservoir Co.  
Ron Brinkman: Greeley-Loveland Headgate/Greeley-Loveland Irrigation Company & Colorado 
Shayna Jones: Big Thompson Watershed Coalition, and associated reach reps and land owners for 
Riverview RV Park and Morey Reaches. 
David Jessup: Owner of Sylvan Dale Ranch, Big Valley and Riverview RV Park reach  
George Roark: Big Thompson River Commissioner (Division 4 of DWR)  
Greg Dewey, Deb Eley, and Chris Carlson:  City of Loveland 
 
Stakeholders were engaged during field visits to assess diversion structures and site conditions, and in 
meetings to review concept and 30% designs.  Stakeholders were instrumental in providing essential 
information (i.e., diversion periods and quantities, as well as infrastructure, land ownership, water 
rights, etc.) necessary to refine designs, and were generally highly supportive of designs that would 
improve the resilience of diversions and allow for fish passage. As approved 30% designs move forward 
to final design-build phases, additional stakeholder involvement is highly encouraged. 
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CONCEPTUAL ALTERNATIVES ANALYSIS 
 
Based on site constraints, project goals, stakeholder needs, and site hydrologic and geomorphic 
opportunities, conceptual alternatives were developed for South Hill, Big Barnes, Big Dam, and George 
Rist.  Below are the original conceptual alternatives, followed by a description of stakeholder constraints 
that influenced the 30% design outcome.  
 

BIG DAM 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Big Dam Notes 
 Ditch Company:  Home Supply and Reservoir Company. 
 Big Thompson River Restoration Master Plan Reach:  Loveland Water Treatment Plant. 
 Height:  Approx. 65ft. dam. Severe damage to structure, ditch, diversion equipment, and road.  
 Substantial damage occurred during 2013 flood. Dam and diversion infrastructure has been rebuilt. 
 It is likely (yet unknown at this time) that due to the tight canyon geomorphology and elevation change 

below and above the Big Dam, fish may never have had access between downstream and upstream 
portions of the river through this portion of the canyon. 

Big Dam Alternatives 
AloTerra worked with David Bidelspach of Five Smooth Stones Restoration (Pro bono) to develop two conceptual 
alternatives: 

1. Construct a system of channels and ladders in the bedrock on river left.   
2. On the hillslope above floodplain right, utilize the existing ditch to convey fish to a downstream portion of 

floodplain right, where a bypass channel would convey them to the Big Thompson River approximately 
800 feet upstream of Hwy 34 (Figure 4).   
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Figure 4:  Construct bypass channel from existing canal to Big Thompson drainage.  
 
Concept Design Notes: 

 It is feasible yet economically impractical to construct a bypass channel (Concept 2 – not included here) 
on the granite outcrop on the north side of the dam.  

 The concept channel in Figure 4 connects the river with the ditch at a location where bypass channel 
grades are less than 3%. The Land owner approval is needed for this design. The Home Supply and 
Reservoir Company has agreed to this bypass in concept, but will need to see design details to show no 
impact to ditch operations.  

  

Bypass 
Channel 

Big Dam 
(200’ up valley) 
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SOUTH SIDE DIVERSION 
 

Figure 5.  Top left:  aerial image of south side diversion, Hwy 34, and bridge to Riverview RV Park/River Rim Rd.  
Top right:  image of downstream face of south side ditch. 
 

South Side Notes 
 Ditch Company:  South Side Ditch Company. 
 Big Thompson River Restoration Master Plan Reach:  Riverview RV Park 
 Height: Approx. 6ft. 
 Minimal to no damage to head gates, sluice, or dam from flood.  
 Oblique angle of dam towards river left focuses flood flows towards Hwy 34. Possible interest from CDOT 

for flow deflection measures incorporated with fish passage rock ramp or other measure. CDOT right-of-
way is 50’ each direction from centerline (according to land owner, and as is typical of other CDOT 
highways). 

 No room in floodplain for bypass channel. 
 Aggradation of sand, gravel, cobble upstream of dam has filled in pool habitat according to land-owner. 

Cobble and boulder run exists below diversion.  

 
South Side Alternatives 
AloTerra worked with Jeff Crane Associates to develop two conceptual alternatives for South Side ditch diversion 
(Figure 5), presented below.  While both alternatives, in our opinion, met the design goals of fish passage and 
resilence to the structure and Hwy 34, the Ditch Company Board of directors believed that any future structure 
attached to the existing spillway would increase the risk of failure to the existing structure during future floods.  It 
should be noted that the existing structure suffered minimal damage during the 2013 flood as well as several 
smaller floods in the proceeding decades. 
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Concept 1: Grouted Boulders with Rock Ramp1.  

 
 
Concept 2: Grouted Boulders with Rock Ramp2 
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LOUDEN DIVERSION 
 

  
 
 
 
 
Figure 6. Louden Ditch.  Top center:  aerial image of 
ditch diversion. Pink line represents approximate 
location of post-flood scour that evolved into an ad 
hoc fish passage.  Bottom left: severe bank failure on 
downstream bank left of diversion. Bottom right:  
face of diversion, showing aggradation above 
structure. 
 
Louden Notes 

 Ditch Company: Louden Irrigation, Reservoir, and Canal Company. 
 Big Thompson River Restoration Master Plan Reach:  Loveland Water Treatment Plant 
 Height:  Approx. 6ft. 
 Some scour around sluice and head gate area. Banks are currently undermined and unstable.  
 River scoured right bank just downstream of bridge; Post-flood repairs have failed and bank remains 

highly unstable. Home-made bypass channel created with flagstone boulders where river cut a natural 
channel after flood. Bypass was dry during site visit. Fish observed in bypass channel by landowner in 
summer of 2014. 

 Cobble/gravel run downstream of diversion. Former pool above dam is now full of cobble/gravel. 

 
Louden Alternatives 
Currently, the Louden Irrigation, Reservoir, and Canal Company is not able to commit to the development of 
alternative designs and will not be included in 30% design process. It is the opinion of this team that, should 
fish passage prove successful on adjacent ditch diversions, the chances of brining Louden Irrigation, Reservoir, 
and Canal Company to the design table will be improved. 
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GEORGE RIST DIVERSION 
 
   
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 7. George Rist Diversion 

 
George Rist Notes: 

 Ditch Company:  Home Supply and Reservoir Company. 
 Big Thompson River Restoration Master Plan Reach:  Riverview RV Park 
 Height:  Approx. 4 ft. diversion structure. 
 Approximately 75% destroyed. Cobble berm with concrete coating. Head gate in good shape. 
 Large cobble island downstream of dam was formerly vegetated (see aerial). 
 Right bank armored with cement block.  Hillslope between river and South Side canal (above bank) still 

unstable. 
 Opportunity for floodplain restoration on either side of river here and upstream.    
 River is wide and shallow.  
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George Rist Alternatives 
AloTerra worked with Jeff Crane Associates & One Fish Engineering to develop the alternatives below. 
 
Concept 1 (Jeff Crane Associates):  Grouted rip-rap with ramp (ramp details TBD) 

 
Concept 2 (One Fish Engineering, pro bono):  Cross Vane Step Pool 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Both alternatives were acceptable to George Rist president and engineer, who were in support of a design 
alternative that provided for enhanced river function and fish passage in a way that does not infringe on their 
ability to divert water. 
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BIG BARNES DIVERSION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 8. Big Barnes Diversion.  Top center:  aerial image of diversion.  Bottom left: upstream aggradation and 
debris rack at head of ditch. Bottom right:  cracks in diversion structure. 
 
Big Barnes Notes: 

 Ditch Company:  Greeley-Loveland Irrigation Company and Seven Lakes Reservoir Company. 
 Big Thompson River Restoration Master Plan Reach:  Morey 
 Height:  Approx. 5 feet.  
 Mild-sloped concrete dam, ~ 4-6 ft tall. Sand sluice on RL. Headgate located on outside of meander bend. 
 Great concern with sand and debris entering ditch and polluting downstream reservoirs. Several hundred 

tons of sand present just downstream of dam, followed by cobble and gravel.  Cobble and gravel with 
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some sand likely upstream. Sand point bar and accumulation visible upstream of diversion dam on aerial 
photo. 

 Private property on river right. Ditch company owns right of way/road along canal and up to diversion. 
 CPW fishing access (land “reward” program) on limited basis. 

 Ditch runs 800cfs, but they have a decree for 1,000cfs.  Highest use is in May-June. Run small winter flows 
of 15-20 cfs. 

Big Barnes Alternative 

AloTerra worked with David Bidelspach (5SSR, Pro bono) to develop a conceptual alternative for Big 
Barnes (below) to address fish passage as well as the significant sediment concern expressed by the 
ditch company.  A primary reason for the significant sediment clogging the ditch and downstream 
resources is the location of the diversion mouth relative to the outside meander bend (Figure 8). The 
alternative below shows a reroute of the river and the relocation of the diversion mouth in order to 
reduce sediment impacts during future floods.  Subsequent to several stakeholder meetings (land 
owners, Loveland staff, ditch company representatives, and the coalition), it was determined the 
conceptual alternatives would provide unacceptable impacts to river front property for land owners.  
The concept developed for Big Barnes, which we believed at the time to provide for the best river 
function, was not supported by land owners. The 30% design process for that structure will require a 
design that remains in the existing channel. Additionally, as the proposed concept plan for passage 
around the Big Dam would require alterations to private land owners, the approval of that land owner 
must be sought before a 30% design is complete. 

Concept 1:  River Reroute with water supply channel to head gate 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Due to the impact of this alternative on riverfront property owners, the design present in Appendix 1 and 2 
supports a bypass channel that would not result in the relocation of the river or the ditch point of diversion.  
However, the current design does not address the remaining sediment concerns of the ditch company. 
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GREELEY-LOVELAND HEADGATE (AKA CHUBBUCK) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 9.  Top center: Aerial image of Chubbok structure.  Bottom left:  significant aggradation of sediment in 
structure left channel.  Bottom right:  diversion face and adjacent diversion infrastructure. 
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Chubbock Notes: 
 Ditch Company:  Greeley-Loveland Irrigation Company & State of Colorado. 
 Big Thompson River Restoration Master Plan Reach:  Wilson-Taft  
 Height: Approx. 10 ft. Spillway with apron and plunge pool.  
 Two diversions: G-L diversion on RL, unknown diversion on RR. Sand sluice or low-flow goes through 

concrete gate on RL, and flows through the concrete structure seen in upper left photo.  
 Sand also an issue here, fills in basin behind trash screen (see photo to the left).  
 River appears to be wide and shallow here.  
 Run 200 cfs typically. Decree is for 340cfs.  Designed for 275cfs.  Highest use is in July-Aug. 

Chubbock Alternatives 

David Biedelspach (5SSR, pro bono) developed two conceptual alternatives for this diversion structure to 
address fish passage as well as sediment aggradation concerns. Subsequent meetings with City staff and 
Greeley-Loveland Irrigation Company representatives revealed interest in and support for pursuing fish 
passage for this structure.  Due to funding limitations, and some uncertainty as to the complete 
ownership of water rights diverted by this structure, a 30% design was not pursued. 
 
Concept 1:  Fish Bypass Channel 

 
 
Concept 2:  River reroute with water delivery channel to diversion structure. 
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Cost Items (George Rist upstream channel) Estimate 

Construction Cost $138,300 

Total Construction Cost with 30% Contingency $179,800 

Design Cost at 20% of construction $36,000 

Total Design-build Costs with 30% Contingency $215,800 

Cost Items (Big Barnes Bypass Channel) Estimate 

Construction Cost $144,800 

Construction with 30% Contingency $188,200 

Design Cost, at 25% of Construction $47,100 

Total Design-Build Cost $235,300 
 

 Cost Items (George Rist structure) Estimate 

Construction Cost $164,900 

Construction Cost with 30% Contingency $214,400 

Design Cost at 20% of construction $42,800 

Total Design-build Costs with 30% Contingency $257,280 

DESIGN SUMMARY  
The Design Report and 30% plan sets for Big Barnes and George Rist are presented in Appendix 1 and   
Appendix 2. Appendix 3 provides the complete plan set for the failing slope below Southside Ditch, 
including conceptual bioengineering and revegetation plans. It is our opinion these designs adequately 
meet the multiple goals of this project, stakeholder needs, and ultimately a robust solution for fish 
passage on the Big Thompson River. Further, this design provides adequate detail upon which cost of 
final design and construction have been estimated. Though it is not our opinion that either of these 
designs would cause a rise in the 100-year floodplain elevation, or negatively affect the quantity, 
location, or timing of diversion of the water provided by the diversions in question, these questions 
should be vetted further during the final design phase.  
 

ESTIMATED COSTS OF FINAL DESIGN AND CONSTRUCTION 
Based on the existing level of design, and stakeholder support for designs, we recommend the 
completion of the Big Barnes and George Rist (and associated slope protection and improved 
river/floodplain function) projects in a design-build contract.  Table 2 - 4 outline the estimated costs for 
the final design and construction of both sites.  
 
Table 2. George Rist Diversion repair cost estimate 

 
 

 
 

 
 

 
Table 3. George Rist upstream channel and slope stabilization cost estimate 

 

  
 
Table 4. Big Barnes bypass channel cost estimates.  

 

 

Cost Items (Slope Stability and Revegetation) Estimate 

Construction Cost, Including Revegetation $115,000 

Construction Cost with 30% Contingency $150,000 

Design Cost at 25% of Constr. (incl. geogtech) $32,500 

Total Design-build Costs with 30% Contingency $182,500 
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1.0 Introduction 

The Otak team was tasked with developing preliminary designs for fish passable structures that 

would replace existing diversion structures that, in their current configurations, preclude aquatic 

organism passage through a portion of the Big Thompson River, in the northern Colorado Front 

Range. Originally four diversions were included in the design:  

 South Side Diversion;

 Louden Diversion;

 George Rist Diversion;; and

 Big Barnes Diversion.

Following the presentation of early concept designs and design rationale, boards representing the 

South Side and Louden Diversions elected to be removed from the project. The design process was 

therefore continued to take the George Rist and Big Barnes structures to 30% design. Additionally, 

the Otak team was asked to develop a 30% design addressing the slope instability on the river right* 

bank upstream of George Rist Irrigation Ditch, including improvements to the channel in the 

immediate vicinity of the structure to reduce stream energy below the unstable slope, as well as 

improve habitat value. This Design Report summarizes the design and supporting design 

methodology.  

*River right is the right side while looking in the downstream direction; river left is the left side while looking in the

downstream direction.

While the primary impetus for and the funding behind this project is to provide better fish passage 

and increase stream resiliency, all project proponents, including funders, understand the critical 

importance of maintaining ditch function. No design alternative was furthered beyond early concept 

if ditch function could not be maintained in the alternative. Ideally, concepts that improve fish 

passage and resiliency will also reduce ditch maintenance efforts, and this criterion is specifically and 

concurrently evaluated. The four goals that guided this project are listed in priority order below. 

1. Maintaining the ability for each ditch to function without adverse impact to regular
operations;

2. Reducing maintenance efforts associated with ditch operations in the post-flood
environment;

3. Increasing the resiliency of each structure and neighboring channel to future flood events;
and

4. Providing passage for native and trophy fishes.

The report includes an introduction to the George Rist and Big Barnes diversion structures, a 

summary of the fish passage goals and how they were developed, the geomorphic analysis which 

addresses sediment transport for the designs, followed by a site specific design summary for Big 

Barnes and George Rist sites. The site specific design summary includes the fish passage approach 
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chosen for each site and the calculations and modeling performed to refine the design. The site 

specific design for George Rist also includes a summary of the design addressing the bank instability 

on the upstream river right bank. Appendix A is the Draft Diversion Structure Concept Design 

Summary Memo and includes a summary of approaches to fish passage that were used to guide the 

concept and proposed designs. 
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2.0 Background 
The following discussion summarizes the existing conditions at the George Rist and Big Barnes 

diversions, including location, diversion configuration and pertinent metrics for both structures (e.g., 

crest elevation). (Note: existing condition summaries for the Louden and Southside structures that 

were removed from the project can be found in the memo provided in Appendix A and are not 

included below.) 

2.1 George Rist Diversion 
The George Rist Diversion is located 500 feet upstream of the Highway 34 bridge between mile 

markers 86 and 86.1 (Figure 1). The diversion includes a channel spanning push up dam that was 

formalized with a concrete cap, a diversion headgate on the river right bank that controls flows with 

vertical gates, and a measurement flume downstream of the headgate (Figure 2). The headgate invert 

elevation is roughly 5109 feet and the measurement flume elevation is approximately 5101 feet. This 

large drop between the measuring flume and the headgate makes the resulting drop structure overly 

high and presents an opportunity for lowering. 

The right side of the river is confined by a steep hillslope, which is frequently eroded during storm 

events. The structure itself requires regular maintenance as spring flows tend to damage the cap. The 

diversion structure runs diagonally for 140 linear feet across the channel at an angle of 

approximately 35° to the natural river banks.  The structure is approximately 3 feet high with an 

invert elevation varying from 5105 in the middle to 5104 feet on both edges. The push up dam 

apron is long and causes a depth and velocity barrier for all but the strongest fish. In its current 

configuration, the diversion is likely a barrier at all flows to most life stages and fish species.  

The channel banks above the structure have been rebuilt since the 2013 flood. The river right bank 

has concrete block revetments and significant riprap, extending up a steep slope to the neighboring 

Louden and Southside ditches.  The left bank is in relatively good shape, but still has sections that 

have collapsed. The channel has significantly aggraded with gravels as a result of backwater from the 

diversion structure and is overly wide and shallow. The channel below the structure has a large 

caliber (i.e., cobble) mid-channel bar that formed as a result of the low points on the structure being 

located at both banks.  The bar is complex, with several terraces and will significantly control low to 

bankfull flows. 

The primary access to the ditch is along a two track road that parallels the ditch beginning where the 

ditch crosses underneath Highway 34. 
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Figure 1 George Rist Diversion Site Map 

Summary: 

• The diversion is a river wide push up dam with a concrete cap, with the ditch exiting from the

river right bank (Figure 2).

• The elevation drop across the face of the dam is approximately 3 feet.

• The diversion is angled at approximately 35° to the natural river banks.

• The diversion is 140 feet long along the crest.

• Streambanks on river right are eroding and unstable; streambanks on river left have some

erosion, but are not problematic from a stability standpoint

• The primary access to the ditch is along a two track that parallels the ditch beginning where the

ditch crosses underneath Hwy 34.
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Figure 2 George Rist diversion push-up dam in high flow 

2.2 Big Barnes Diversion 
The Big Barnes Diversion is located 500 feet upstream of the Rossum Drive Bridge (Figure 3). The 

diversion includes a channel spanning concrete drop structure, a 100-foot long diversion headgate 

on the river left bank that controls flows with radial gates, and a measurement flume downstream of 

the headgate (Figure 4). The diversion has a log boom structure placed in front of it to prevent large 

debris from moving into the gates and down the canal.  

The diversion structure is located on the outside of a large meander bend and suffers from 

sedimentation issues on the inside (or point bar) of the bend.  The structure appears to have been 

damaged in the September 2013 flood and is likely being undermined by a headcut that may be 

propagating up through the structure. The diversion structure is approximately 5 feet high with an 

invert elevation of 5029 feet.  The headgate invert elevation is 5030 feet and the measurement flume 

elevation is 5026 feet.   

The backwater impacts of the dam appear to extend hundreds of feet upstream, inducing significant 

deposition of gravels and fines.  Banks both upstream and downstream of the structure are in 

relatively good shape. The diversion appears to be a total barrier to upstream movement of fish 

species. 

The primary access to the ditch is along a two track that parallels the ditch beginning where the ditch 

crosses underneath Rossum Drive. 
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Figure 3 Big Barnes Diversion Site Map 

Figure 4 Big Barnes diversion structure in high flow 
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Summary: 

• The diversion is a river wide concrete structure, with the ditch exiting from the left, outside bank

(Figure 4).

• The diversion is between 80 and 100 feet long.

• The primary access to the ditch is along a two track that parallels the ditch beginning where the

ditch crosses underneath Rossum Drive.

• The elevation drop is approximately 5 feet.
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3.0 Fish Passage Objectives 

3.1 Guidelines for Fish Passage 
Presently established guidelines or laws do not exist for fish passage flows in Colorado.  The project 

team recommends adopting guidelines from those established in other parts of the country, which 

are often based on exceedance flows.     

Exceedance flow refers to a discharge that is exceeded a certain percent of the year based on a flow 

duration curve calculated from mean daily discharge records. A 10% exceedance flow is the 

discharge that statistically is only exceeded 10% of the year and is therefore a high flow. The 90% 

exceedance flow is the discharge that statistically is exceeded 90% of the year and is therefore a low 

flow. The 1% exceedance flow is commonly known as the 100 year flow. 

Table 1 below summarizes the rules for non-anadromous fish species that are used in other parts of 

the country. For this project, the project team recommends utilizing a 10% exceedance for an upper 

flow limit and a 90% exceedance for a low flow limit. 

Table 1 Agency Fish Passage Flow Criteria 

Agency High Fish Passage Flow Low Fish Passage Flow 

Alaska Department of Fish 

and Game 

Flow 24 hours before and after 

a 2-year flood 

None 

Washington Department of 

Fish and Wildlife 

10% Exceedance flow during 

migration. 

2-yr, 7-day low flow

Oregon Department of Fish 

and Wildlife 

10% Exceedance flow during 

migration 

95% Exceedance flow during 

migration period 

NOAA/NMFS N/A (NOAA/NMFS specifically work with Anadromous 

Species) 

California Department of Fish 

and Game 

5% Exceedance for Native 

Non-salmonids and Adult 

Non-Anadromous Salmonids 

10% Others (Juveniles and 

Non-Natives) 

95% Exceedance (Juveniles) 

90% Exceedance (others) 

3.2 Big Thompson Hydrology 
Hydrology on the Big Thompson is heavily modified by dams, diversions, and pipelines. The 

Colorado - Big Thompson Project diverts water from the headwaters of the Colorado River and, 

through a series of tunnels and lakes, moves the water from the West Slope to the east side of the 

Continental Divide. A portion of that water is diverted through the Big Thompson River, creating a 

highly modified hydrograph for the river. No attempts were made to naturalize the discharge data 

and existing stream gaging sites were used to develop exceedance curves and examine the typical 



Big Thompson River Fish Passage and Ditch Diversion Resiliency 9 

Diversion Structure Design Report otak 

flows to be expected. 

Several gages have recorded data along the Big Thompson for various periods of time. For this 

study, it is believed that the most appropriate gage to use for estimated future flows is the U.S. 

Geological Survey (USGS) gage 06741510, located in Loveland near the intersection of HWY 287 

and Rte 402. Figure 5 shows a schematic of the ditch diversions and gages. 

Summary of USGS Gage 06741510: 

• The gage has been operated by the USGS since 1979.

• The George Rist Diversion is approximately 9 miles upstream of this location

• The Big Barnes Diversion is approximately 6 miles upstream of this location

• Several diversions and one tributary exist between the diversions and the gage, assuming that

George Rist is at River Mile 0, the river has the following:

o George Rist Diversion (Mile 0)

 Gaged since 2011
o Buckhorn Creek (Mile 0.4)

 Gaged since 2005
o Big Barnes Diversion (Mile 3.2)

 Gaged since 2011
o Loveland and Greeley Diversion (Mile 5.5)

 Gaged since 2011
o Big Thompson and Manufacturing Diversion (Mile 5.8)

 Gaged since 2011
o Loveland and Greeley Diversion (Mile 6.7)

 Gaged since 2011
o Farmers Irrigation Diversion (Mile 7.0)

 Gaging data could not be located
o Big Thompson at Loveland Gage (Mile 9.0)

 Gaged since 1979

• Several other smaller diversions and smaller tributaries add and subtract water from this stretch

of river, but are considered minor to the overall study and are not included.

The combined flow data (Loveland gage and diversion data) was used to calculate the percent 

exceedance in recent years (2011 to 2015) at the George Rist and Big Barnes sites. These results can 

be compared to the percent exceedance results for the longer Loveland gage record (1979-2011). 

Based on the guidance for fish passage review, a 10% exceedance flow was chosen as a target for 

high flow passage and 90% exceedance was chosen as a target for low flow passage. Figure 6 shows 

the exceedance curves for the flow in recent years (2011 to 2015) that is going past the George Rist 

diversion dam, the Big Barnes diversion dam and the flow at the Loveland gage. The largest gap in 

data is due to the inability to account for the flow in Farmers Irrigation Canal. 
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Figure 5 Diversion and Gage Locations 



Big Thompson River Fish Passage and Ditch Diversion Resiliency 11 

Diversion Structure Design Report otak 

Figure 6 Exceedance Curves for Big Thompson at Loveland gage, and Big Thompson at 

George Rist and Big Barnes sites 

3.2.1 High flow (10% Exceedance) 
As can be seen, at the 5% exceedance levels (Figure 6 and Figure 7 (zoomed in)), the flow over the 

diversion dams is close to 100 cubic feet per second (cfs) greater than the flow recorded at Loveland 

gage.  At the 10% exceedance level, the flow over the Big Barnes Diversion is about 150 cfs greater 

than the flow at the gage. The flow over the George Rist Diversion is about 250 cfs greater than the 

flow at the gage.   

Figure 8 compares the results of the percent exceedance calculations at the Loveland Gage using the 

full gage record (1979-2015) and the combined recent gage data (2011-2015).  As described in 

section 3.2 the combined recent data includes the Big Thompson at Loveland gage data combined 

with the Buckhorn Creek gage data and Diversion records as appropriate for the project site. The 

combined recent data extends only from 2011 to 2015 since the Buckhorn Creek and Diversion 

records have a shorter period of record. During 2014 and 2015 the Big Thompson experienced 

rather high flows and the comparison shows the resultant skew in the exceedance curve compared 

to the longer history. 
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For the 10% exceedance value, measurements at the full Loveland gage were added to the additional 

flows that typically occur higher in the system before water has been diverted, as evaluated with the 

recent diversion records.  This results in a 10% exceedance value at George Rist of approximately 

500 cfs and a 10% exceedance value at Big Barnes of approximately 400 cfs (Figure 7). 

Figure 7 Zoomed in Exceedance Curves for High Flow 

10% Exceedance
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Figure 8  Zoomed In Loveland Gage Comparison of Gage Data 

3.2.2 Low flow (90% Exceedance) 
Looking at the low flow portion of the exceedance curves (Figure 9), it can be seen that modest 

amounts of flow are available for fish passage at low flow. A comparison of the 90% exceedance 

results between the full gage record (1979-2015) and the recent gage data (2011-2015) show little 

difference. Therefore, the results from the recent gage data, which are closest to the design sites and 

don’t require adjustment for diverted flows, are used. The low flow for which passage should be 

provided (using 90% exceedance) is approximately 10 cfs at Big Barnes and 13 cfs at the George 

Rist Diversion structure. 

3.2.3 Mid-range flow 
During the scoping phases of the project, 320 cfs was identified as a median peak discharge to direct 

design evaluation. This mid-range flow was included in the sediment transport and mobility 

evaluation of the 30% designs because it’s a more common flow that then 90% exceedance flow. 

The mid-range flow (320 cfs) was not used in the hydraulic evaluation of the 30% designs. 

10% Exceedance
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Figure 9 Zoomed In Exceedance Curves for Low Flow 

 

3.3 Fish Swimming Abilities 
The design of fish passage systems must take into account the swimming speeds of the species that 

are expected to use them. While it is not possible to locate reference data for all swimming speeds 

for all species, there is sufficient data available to determine the key design criteria for fish passage 

systems. Fish speeds and depths are used to evaluate appropriate water surface elevation drops over 

rock weirs and slopes of rock riffles and bypass channels. Table 2 summarizes the fish swimming 

speed criteria for various species in the Big Thompson River. 

 

 

 

 

 

 

 

 

 

90% Exceedance 



Big Thompson River Fish Passage and Ditch Diversion Resiliency 15 

Diversion Structure Design Report otak 

Table 2 Swimming Speed Data for Species in the Big Thompson 

Fish Species 

in Big 

Thompson 

Adult Burst 

Speed (ft/s) 

Adult Prolonged 

Speed (ft/s) 

CPW Recommended 

Velocity (ft/s) 

CPW Recommended 

Minimum Depth (ft) 

Brown trout 6.75f 2.8f 3-6 0.5 – 1.0 

Rainbow 

trout 

8.0e 4.4e 3-6 0.5 

Longnose 

dace 

3.8c 2.2c 3-4 0.5 

Longnose 

sucker 

8.0b 2.0a 3-4 0.5 

White sucker 2.7d 1.5d 3-4 0.5 

Fathead 

minnow 

3.0d 1.3d 1-2 0.5 

References: 
a Jones et. Al. (1974), b Mefford (2007), c Aedo (2009), d Ficke (2015), e Chillibeck (1992), 
f Peake et. Al. (1997) 

3.4 Passage Criteria Summary 
The final fish passage criteria used for the design analysis are summarized in Table 3. The criteria are 

based on the exceedance flow analysis and research of fish swimming abilities for species in the Big 

Thompson. 

Table 3 Fish passage criteria for George Rist and Big Barnes diversions 

Location Parameter Value Units 

George Rist 

Low exceedance flow 13 cfs 

Mid-range flow (Sediment 
transport analysis only) 

320 cfs 

High exceedance flow 500 cfs 

Big Barnes 

Low exceedance flow 10 cfs 

Mid-range flow (Sediment 
transport analysis only) 

320 cfs 

High exceedance flow 400 cfs 

All 
Maximum velocity 3-4 ft/s 

Minimum Depth 0.5 ft 

Maximum Step Height 1 ft 
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4.0 Geomorphology and Sediment Transport  
 

4.1 Geomorphic Assessment  
A reach-scale geomorphic field assessment was conducted, including an investigation of key 

geomorphic characteristics, such as channel geometry, channel confinement and entrenchment, 

bank condition and failure modes, sediment dynamics (e.g., sediment sources, bar types), and stage 

of stream evolution. Bed sediment was sampled using pebble counts upstream of each diversion. 

These pebble count data are used as inputs for the bed mobility and sediment transport capacity 

modeling discussed below.  

 

The sediment gradation results are presented in Figure 10. The bed material upstream of Big Barnes 

diversion ranges from coarse sand to coarse gravel; and the bed material upstream of George Rist 

diversion is broader and ranges from sand to small boulder. The differences in grain size are not 

only the result of the George Rist structure being located higher in the watershed, but also reflect 

the large backwater impact the Big Barnes structure has on the channel’s hydraulics and 

geomorphology. Large cobbles exist below the Big Barnes structure, reflecting a coarsening of the 

bed as sediment-starved flow over the face of the dam picks up the energy to flush smaller grains 

from the channel. Above the structure, transport capacity is limited by the artificially lower channel 

gradient resulting in the stream being inundated with smaller gravels and fine sediments. 

 

 

Figure 10 Sediment Gradation Results for George Rist and Big Barnes Diversions 
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4.2 Bed Mobility  
Bed mobility refers to the ability of a given flow rate and associated shear stress to mobilize the 

channel bed. This is evaluated by considering the incipient motion, or the initiation of movement of 

sediment particles in the bed, for particular grain sizes in the bed. Incipient motion is calculated 

based on threshold conditions established when the flow forces (lift and drag) become greater than 

the particle weight and particle-to-particle contact forces (gravity and friction). The relationship 

between the driving forces of water flow and resisting forces of gravity and friction are summarized 

in the Shields dimensionless shear stress parameter (τ*). Values of this parameter, which scales with 

bed grain size and shear stress at a given discharge, can be compared to standard values of critical 

dimensionless shear stress which tend to range from 0.03 to 0.07 (Buffington and Montgomery 

1997). The Shields parameter represents a ratio of the shear stress acting on the bed to the weight of 

the grain (presented in Appendix D1). 

 

The boundary shear stress, obtained from HEC-RAS, is averaged for a given cross section, but 

considering only a portion of this shear stress acts directly on the stream bed to initiate sediment 

movement, shear stress partitioning is more appropriate to estimate grain size mobility. Shear stress 

available to mobilize bed grains was calculated following Pitlick, et al. (2009), and presented in 

Appendix D1. 

 

Particle mobility was determined for each bed sediment size class by comparing τ∗ against a critical 

dimensionless shear stress value (𝜏𝑐
∗). When τ∗ > 𝜏𝑐

∗, the particle is considered mobile at the 

representative critical dimensionless shear and associated discharge value. A value of 𝜏𝑐
∗=0.047 

(Gessler, 1971) was used to characterize mobility upstream and downstream of each diversion for 

existing conditions (EC) and proposed conditions (PC) over varying flows. Results are presented in 

the respective subsections within Section 5.0 Site Specific Analysis. 

 

4.3 Sediment Transport Capacity  
Sediment transport capacity is defined as the quantity and rate of sediment that a river is able to 

transport at a given flow. It is a function of the shear stress on the river bed and the range and 

relative quantities of sediment grain sizes on the bed surface available to transport downstream. 

Sediment transport capacity calculations rely on grain size distribution data collected by the pebble 

counts, as described above. Using hydraulic modeling results and grain size distribution data, 

transport capacity was estimated using several different bedload transport equations (Meyer-Peter 

Muller [1948], Yang [1996], Wilcock-Kenworthy [2002]; equations can be found in Appendix D1).  

 

Each of these methods has strengths and weaknesses depending on the available grain-size data and 

flows of concern. The purpose of considering multiple sediment transport relationships is to find 

patterns that provide a sense of the relative sediment transport capacity at each cross section. A 

sharp increase or decrease in longitudinal sediment transport capacity may indicate a potential area 

of degradation or aggradation, respectively. In this application, the differences in absolute values of 

sediment transport capacity across different models are less important. Results are presented in the 
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respective subsections within Section 5.0 Site Specific Analysis. 
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5.0 Site Specific Analysis& Preliminary Design 
Analyses and design details are summarized in the following sub-sections for the George Rist and 

Big Barnes structures. (Preliminary information on the Southside and Louden structures can be 

found in the Draft Diversion Structure Concept Design Summary Memo in Appendix A.)  

5.1 George Rist Diversion 
Concept designs were developed for George Rist Diversion and were presented to the ditch owner 

in Fall 2015. A feasible option was selected to progress to a 30% design level. The concepts and 

proposed design are summarized below. The proposed design was modeled in HEC-RAS version 

4.1 to confirm that the hydraulics meet both the ditch diversion and fish passage design criteria. A 

sediment transport analysis was completed to evaluate the design’s ability to meet the sediment 

transport design criteria. 

5.1.1 Concept Design Summary 
Three concept designs were proposed for George Rist Diversion and are summarized here. A full 

description of the concepts with figures was included in the Draft Diversion Structure Concept 

Design Summary Memo in Appendix A. 

Option 1 at George Rist Diversion is a series of riffles and/or rock weirs that extend across the left 

half of the channel to provide fish passage. Facilitating fish passage in the river left side of the 

channel maximizes the existing channel and floodplain configuration, taking advantage of the split 

flow and the existing left bank canopy cover. The riffles/rock weirs option requires part of the 

existing drop structure to be removed and possibly a reconstruction of the remaining portion. 

Upstream of the structure, channel work will be required to ameliorate existing overly wide and flat 

conditions that offer no suitable fish habitat. Any fish passage solution must include consideration 

of fish needs upstream, once they’ve successfully navigated the diversion. Bank treatments, 

rootwads, and boulder clusters all remain options that could increase the aquatic habitat above the 

structure. This is the preferred option for the George Rist structure as it has the potential to meet all 

of the project goals. A modification on Option 1 that also achieves all project goals is replacement 

of the entire structure with riffles/rock weirs that span the entire channel. This alternative may 

deliver greater improvements for overall river health and stability, but also carries a higher price tag. 

Option 2 is a fish bypass channel on river left which provides good attraction flow at the entrance 

and protection from entrainment at the exit upstream. This option requires landowner approval for 

use of approximately 0.75 acres on the river left floodplain. This configuration can be altered by 

adding resting features into the side channel and/or replacing the flume with a digital measuring 

device, which would allow lowering of the weir crest.  This option will also require channel work 

above the diversion structure to create adequate habitat to support fish that have navigated the 

structure. An important consideration for this option is that the area identified for bypass channel 

location was considerably impacted by the 2013 flood so any constructed channel will need to 

consider flood flows.  For this reason, this option is not recommended at this location. 
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Option 3 is a vertical slot ladder on the left bank which leaves the existing diversion structure in 

place. This option requires the loss of property of approximately 0.1 acres by the property owners 

on the left bank.  As with the other options at George Rist, this will require channel work to 

construct fish habitat. While Option 3 has the potential to provide passage, it does not reduce 

maintenance on the structure or address the bank stability issues present in the area and is therefore 

not recommended at this location. 

 

5.1.2 Proposed George Rist Diversion 30% Design 
After discussions with the ditch owner and stakeholders, Option 1, cross channel rock weirs on the 

left flow path, was chosen as the proposed design and furthered to a 30% design. Of the three 

concept options and as described above, the proposed 30% design best met all four of the design 

goals. Additionally, Option 1 was considered less risky than the Option 2 bypass channel, which is 

more susceptible to avulsions.  

 

As described above, Option 1 can be partial or full replacement with riffles/rock weirs. The partial 

replacement on river left side was chosen for lower construction costs.  

 

Currently, there are two flow paths across the diversion dam – a formalized path on river right that 

directs flow to the diversion inlet and an informal path on river left that only passes flow at relatively 

higher flows. The proposed 30% design formalizes the left flow path so that it is fish passable, 

taking advantage of existing shade trees and keeping migrating fish away from the dangerous 

diversion intake works. Layout and dimensions of the George Rist 30% Design Planset are shown in 

Appendix C1. The left flow path will be made fish passable by cutting a notch into the dam 

structure to allow low flows to pass and by adding rock weirs down the left flow path across the 

drop face, at spacings and dimensions that control depths and velocities to meet fish passage 

requirements outlined in Section 3.0. The notch is 5 feet wide and will be designed to accommodate 

a gate or boards to be manually installed when needed to cut off flow from the left flow path to 

direct water toward the intake works. 

 

The rock weirs are designed as Newbury riffles (Newbury et al., 2011) that are 8 feet long each with 

an upstream slope of 30% and downstream slope of (-)7%, and 3 foot spacing between each riffle 

with (-)1.8% slope. Two small steps are at the downstream end and have an upstream slope of 25% 

and downstream slope of (-)5%, and 3 foot spacing between each riffle with (-)0.5% slope. A total 

of 13 riffles are proposed (two of them being the smaller dimension) and are all contained within 

145 feet of the existing dam crest so as to be located in the existing shadow of the dam, which is 

important for regulatory purposes. 

 

5.1.3 Hydraulic Modeling Summary 
The proposed 30% design was modeled in HEC-RAS version 4.1 to evaluate whether the channel 

meets fish passage requirements. The left flow path was modeled as a split flow channel for design 
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flows ranging from 13 cfs (design low flow) to 500 cfs (design high flow). Manning’s n in the 

proposed fish passage channel was assumed to be 0.06 along the rock weirs and 0.04 at the native 

cobble bed. Velocity and depth outputs for the fish passage channel are summarized in Appendix 

B1. The water surface profiles and velocity are shown for 13 and 500 cfs in Figures 11 and 12. 

 

For the low flow criteria, the proposed design always meets the minimum depth and maximum 

velocity. The orange line at station 1+40 on Figure 11 is used as an example of how to read the 

figure. The channel bottom shows that 1+40 is at a riffle crest, and the water surface elevation dips 

in correspondence with the crest location, but is does not dip below the minimum depth (dashed 

line). Moving up along the orange line, the maximum velocity (dashed line) is shown at 4 ft/s and 

the modeled velocity is approximately 2.5 ft/s.  

 

During high flow (Figure 12), the minimum depth requirement is met at all locations however; the 

peak velocities over the riffle crests exceed the maximum velocity requirement starting at about 

station 1+30. At the highest flows the model results show that not all fish species are able to pass 

through structure due to the velocities. In order to counteract this and encourage passage at high 

flows, roughness elements such as boulders will be embedded into the riffle structure to create 

localized areas of low velocity. The hydraulic model is not sensitive enough to demonstrate the 

effect of habitat boulders on the velocity, but we expect the approach increase passage at a variety of 

flows. 

 

The water surface elevation and velocity at 1+40 during high flow can be seen at the orange line on 

Figure 12. The riffle crest is in the same location, and the flow is roughly 2 ft above the minimum 

depth. The velocity at 1+40 is about 4.5 ft/s compared to the 4 ft/s maximum. 
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Figure 11 George Rist fish passage design low flow water surface elevation and velocity 

 

 

Figure 12 George Rist fish passage design high flow water surface elevation and velocity 
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5.1.4 Bed Mobility and Sediment Transport Results 
Preliminary results of stream power, bed mobility, and sediment transport capacity were evaluated at 

several cross sections on the upstream and downstream side of the structure for both the left and 

right flow path are presented in Appendix D2 and summarized below. 

The left flow path, which will provide fish passage, was analyzed for low and high flow conditions. 

At low flow results showed a slight increase in stream power, mobility (mobilizing D10), and 

sediment transport capacity throughout the reach for the proposed design. At higher flows (320 and 

500 cfs), a substantial increase in stream power, mobility (mobilizing D50), and sediment transport 

capacity at upstream side of diversion structure was shown for the proposed design. Similarly at 320 

cfs, there was also an increase in stream power, mobility (mobilizing D50), and sediment transport 

capacity at the downstream side of diversion structure, suggesting that there will be less sediment 

accumulation directly downstream of the structure and flow capacity till be maintained. 

The right flow path was also analyzed for a range of flow conditions. At low flow and mid-range 

flow (320 cfs), there was no substantial change for the proposed design, except for slight decrease in 

stream power and bed mobility downstream of the diversions structure at low flow. At higher flow 

(500 cfs), results showed an increase in stream power, mobility (mobilizing D50), and sediment 

transport at the diversion structure. 

Any large shifts in sediment transport capacity have the potential to cause degradation or 

aggradation of the channel. Specifically downstream of the diversion structure on the right flow 

path, transport capacity is much higher at Station 214+20 than at the stations before or after, 

indicating degradation of the bed at that location and/or aggradation just downstream where 

transport capacity decreases. In next phase(s) of design, sediment transport capacity should be 

balanced out along the channel to improve stability, such that any spikes or troughs are removed. 

5.2 George Rist Upstream Stabilization – Channel and Toe 
In addition to the fish passage design for the George Rist diversion dam, a 30% design was 

completed to improve the stability and habitat of the outside bend directly upstream of the 

diversion. The proposed design includes an improved bench on the river right (outside) bank where 

current post-2013 flood stabilization measures are being undermined, the addition of a low bench 

on the left (inside) bank, and the addition of habitat features in the channel. Appendix C3 shows the 

George Rist Upstream Stabilization – Channel and Toe 30% Design Planset.  

A separate concept level design was completed to address the upper bank slope failure and is located 

in Appendix C4 - George Rist Upstream Stabilization – Upper Bank Concept Design Planset. A 

separate report was completed for the upper bank concept design and is located in 

Appendix E – George Rist Upstream Stabilization – Upper Bank Summary Memo. 
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5.2.1 Proposed George Rist Upstream Stabilization 30% Design 
The George Rist hydraulic model was extended through the upstream bend to evaluate the existing 

conditions and proposed design.  

 

Improved Right Bank Bench 

An existing bench on the river right bank is at an appropriate height and width, and is composed of 

appropriately sized rock, but it is being undermined by erosion since it was not toed down into the 

channel. The proposed right bank bench is set at the same elevation as the existing bench, which is 

approximately 1 foot below the 2-year (Q2) water surface elevation. The proposed bench maintains a 

minimum 5 foot width with a 3:1 side slope, and is approximately 300 feet long. The bench will be 

constructed through over-excavation and placement of local reused fill with riprap on the exposed 

surface and in the toe-down which will extend down into the channel bed a distance of one riprap 

boulder thickness. 

 

Riprap was sized based on the results of hydraulic modeling of the proposed design. Five riprap 

sizing methods were compared over a range of return period flows: Q2, Q5, Q10, Q25, Q50 and Q100 

(Table 4). Based on the results below, a conservative target for riprap sizing for this project is 18” to 

24” median rock size, which is calculated to be stable across a range of high flows.  

 

Table 4 Riprap sizing results for the outside bend upstream of George Rist Diversion 

Method Median Rock Size (ft) Notes 
Q2 Q5 Q10 Q25 Q50 Q100 

FWWA 
HEC11 

0.47 0.81 1.18 1.27 1.64 1.97 

For banks, 
used meander 
velocity, 
SF=1.5 

FHWA 
HEC15 0.23 0.39 0.54 0.77 1.06 1.40 

See Note 1 

SCS 
Procedure 0.23 0.40 0.56 0.82 1.15 1.54 

See Note 1 

CSU 
Procedure 

0.38 0.67 0.89 1.24 1.65 2.12 

See Note 1; 
Used bed 
slope, SF=1.5 

UDFCD 
Drainage 
Criterial 
Vol. 1 

VL 
D50=6” 

Dmax=12
” 

L 
D50=9” 

Dmax=15
” 

M 
D50=12” 
Dmax=21

” 

M 
D50=12” 
Dmax=21

” 

H 
D50=18” 
Dmax=30

” 

H 
D50=18” 
Dmax=30

” 

Used meander 
bend velocity 
and bed slope 

 
Note 1: Riprap results assumes that bottom width is equivalent to the channel top width (53.4') 

Deflectors are proposed for the right bank to deflect flows away from the outside bend and reduce 

local velocities. A total of six deflectors are proposed upstream of the diversion bank, placed 

approximately 25 feet apart at a 30o angle from bank. Preliminary dimensions of each deflector are  

approximately 10 feet length into the channel, approximately 5 feet tie-in to the bank, and toe-down 
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2 feet minimum. Dimensions of the deflectors should be finalized in next phase design iterations. 

The deflectors can be constructed of boulders, or logs and boulders. Deflectors constructed of logs 

and boulders can provide greater habitat value, however degradation of the wood over wet-dry 

cycles must be considered in next phase design. Where feasible, logs should be installed so that they 

are consistently inundated (i.e, below the baseflow water surface elevation) to avoid degradation over 

time. If a determination can be made that bank protection remains adequate over time with wood 

degradation (e.g., the logs are non-critical to the stabilization and/or vegetation establishment will 

reasonably offset the wood loss), then logs can be placed above baseflow water surface elevation. 

Detailed analysis of log or log-boulder structures is required for next phase(s) of design. 

 

New Left Bank Bench 

An additional bench on the left bank, the inside of the bend, is proposed to reduce the pressure of 

higher flows (i.e., flow greater than bankfull) by allowing them to flow across a larger area, rather 

than remaining constrained in the main channel. Even this minimal level of floodplain connectivity 

can effect notable velocity and shear change and it additionally provides significant enhancements to 

riparian habitat.  

 

The proposed bench has two tiers. The first tier is activated at the Q2 flow and the second is 

activated at the Q5 flow. Hydraulic modeling in HEC-RAS was used to determine the approximate 

elevations of both benches upstream of the diversion dam. The lower bench is 20 feet wide with a 

3:1 slope up to the 20 foot wide upper bench. The total width of the bench is 45 feet and requires 

approximately 5 feet of cut from the existing grade. The left bank bench extends roughly 550 feet 

from upstream, half of which is upstream of the diversion dam and half downstream.  

 

Instream Habitat Features 

Localized grading of a pool feature and placement of habitat boulders upstream of the diversion 

dam are proposed to create areas for fish habitat and resting upstream of the fish passage. The 

proposed pool is 4,500 square feet and is approximated as 1 foot of lowering from the existing 

grade. Hydraulic evaluation of the pool was not included in the 30% design and is recommended for 

next phase(s) of design, to be completed before construction.  

 

Seven to ten clusters of 2-3 boulders are proposed for habitat enhancement in the area 300 feet 

upstream of the diversion dam. The clusters are composed of 2-foot median diameter boulders that 

are buried to at least half of their depth. They increase roughness and create localized scour for areas 

fish can hide and rest. 

 

5.3 Big Barnes Diversion 
Concept designs were developed for Big Barnes Diversion and were presented to the ditch owner in 

Fall 2015. A feasible option was agreed upon and furthered to a 30% design level. The concepts and 

proposed design are summarized below. The proposed design was modeled in HEC-RAS version 

4.1 to confirm that the hydraulics meet the ditch diversion and fish passage design criteria. A 
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sediment transport analysis was completed to evaluate the design’s ability to meet the sediment 

transport design criteria. 

5.3.1 Concept Design Summary 
Three concept designs were proposed for Big Barnes Diversion and are summarized here. A full 

description of the concepts with figures was included in the Draft Diversion Structure Concept 

Design Summary Memo in Appendix A. 

Option 1 is a fish bypass channel on river right. The length of the bypass channel is approximately 

400 feet. This option requires coordination and essentially parcel donation of approximately 1 acre 

by the property owners on the river right bank. The bypass channel will be placed in the existing 

stand of trees that will help protect the channel from future floods and provide canopy cover. The 

channel above the diversion structure is rapidly aggrading with gravels and fine sediments, and will 

therefore require careful design and channel work to control the aggradation on the inside of the 

bend, where the bypass channel reconnects to the main channel above the structure.  While this 

option does not address the sediment issues at the structure, it is the best fish passage option for the 

Big Barnes site. 

Option 2 at Big Barnes is also a fish bypass channel on river right, but this option adds a series of 

(bypass) channel-wide riffles/rock weirs to shorten the length of the channel. This option requires 

the same coordination and essential parcel donation of approximately 1 acre by the property owners 

on the river right bank. Additionally, the same design hurdles from Option 1 apply to this option, 

namely that the sedimentation on the inside of the bend will require careful design to ensure the 

long-term viability of the channel. The overall length of the bypass channel will be approximately 

180 feet. Similar to Option 1, this channel should make use of the existing trees to help protect it 

from future floods and improve instream habitat (e.g., cooler water temperatures). 

Option 3 is a vertical slot ladder on the river right side of the existing diversion structure. The 

overall length of the ladder, including the turn around, will be 160 feet. This option requires the loss 

of approximately 0.75 acres by the property owners on the right bank. This option is complicated by 

the sedimentation issues associated with the existing structure and meander bend and will be 

difficult to successfully implement without a maintenance program.  

Given the river’s current alignment and the significant invert control imposed on the channel by the 

Big Barnes diversion structure, sediment loading will continue to be an issue at the Big Barnes 

structure. Section 5.3.4, below, discusses the sediment transport issues at the structure in more 

depth, suggesting possible next steps for understanding the sediment issue. 

5.3.2 Proposed Big Barnes Diversion 30% Design 
After discussions with the ditch owner and stakeholders, Option 1, a fish bypass channel on river 

right, was chosen as the proposed design and furthered to a 30% design. The channel wide series of 
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riffles/rock weirs from Option 2 were used in some locations in the proposed design after further 

analysis determined that the best bypass channel location had locations with steep slopes that 

required additional measures for fish passage. Of the three concept options, the proposed 30% 

design best met all four of the design goals, primarily because it requires the least maintenance of the 

options.  

The proposed 30% design for Big Barnes is a small bypass channel that provides fish passage at the 

diversion. The bypass channel is 600 feet long and utilizes an existing flow path to reduce 

disturbance. Riffles/rock weirs are used in the bypass channel at steeper locations to control the 

channel grade and improve fish passage. 

The Big Barnes 30% Design Planset is in Appendix C2 and includes layout and dimensions design 

features. The low flow channel has a 3.5 foot bottom width, 15.5 foot wide top width, 3:1 side 

slopes, and connects to the existing grade at a 4:1 slope. Where grade control is not required, a 0.3% 

slope is maintained and where grade control is necessary riffles/rock weirs are used with 15 feet of (-

)5% slope and 5 feet of 5% slope. Excavation of up to 7 feet is required in some areas to meet the 

bypass channel bottom elevation. A gate will be designed at the bypass channel entrance to cut flow 

off when full diversion is desired. The bypass channel construction may require removal of some 

existing trees. 

5.3.3 Hydraulic Modeling Summary 
The proposed bypass channel was modeled in HEC-RAS version 4.1 to evaluate whether the 

channel meets fish passage requirements. The bypass was modeled as a split flow channel for the 

range of design flows from 10 cfs (design low flow) to 400 cfs (design high flow). Manning’s n in the 

bypass channel was assumed to be 0.04. Velocity and depth outputs for the bypass channel are 

summarized in Appendix B2. The water surface profiles are shown for 10 and 400 cfs in Figures 13 

and 14. 

During low flow the proposed 30% design always meets the minimum depth and maximum velocity 

criteria. As an example of how to read the figure, the orange line on Figure 13 shows the water 

surface elevation and velocity conditions at station 0+55. The channel bottom at 0+55 is at a riffle 

crest in the steeper section of the bypass channel, and the water surface elevation here dips in 

correspondence with the crest location, but is does not dip below the minimum depth (dashed line). 

Moving up along the orange line, the maximum velocity (dashed line) is shown at 4 ft/s and the 

modeled velocity is approximately 3 ft/s.  

During high flow (Figure 14), the minimum depth requirement is met at all locations however; in the 

steep section of the bypass channel (0+00 to 2+00) the peak velocities over the riffle crests exceed 

the maximum velocity. At the highest flows the model results show that not all fish species are able 

to pass through riffles due to the high velocities. In order to counteract this and encourage passage 

at high flows, roughness elements such as boulders will be embedded into the riffle structure to 

create localized areas of low velocity. The hydraulic model is not sensitive enough to demonstrate 
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the effect of habitat boulders on the velocity, but we expect the approach increase passage at a 

variety of flows. 

The water surface elevation and velocity at 0+55 during high flow can be seen at the orange line on 

Figure 14. The riffle crest is in the same location as the low flow, and the depth is roughly 1 ft above 

the minimum depth. The velocity at 0+55 is about 5.5 ft/s compared to the 4 ft/s maximum. 

Figure 13 Big Barnes fish passage design low flow water surface elevation and velocity 
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Figure 14 Big Barnes fish passage design high flow water surface elevation and velocity 

 

5.3.4 Bed Mobility and Sediment Transport Results 
Preliminary results of stream power, bed mobility, and sediment transport capacity were evaluated at 

several cross sections on the main channel upstream and downstream side of the diversion structure 

(EC and PC) and for the bypass channel (only for PC). Results are presented in Appendix D3 and 

summarized below. 

 

At low flow results showed no particles are mobile in the main channel (upstream of the bypass 

channel entrance, Station 49+80) or in the upper portion of the bypass channel (for EC and PC). 

At 320 and 500 cfs the main channel, upstream of the bypass channel entrance, is able to mobilize 

smaller particle sizes (up to the D25) for PC conditions. In the upper portions of the bypass channel, 

smaller particle sizes (up to D16) are mobilized, and in the riffle sequence of the bypass channel 

median size particles are mobile (up to D50) at 320 cfs and larger particles (up to D75) at 500cfs, for 

the majority of the sequence. These results suggest the bypass channel is able to mobilize the smaller 

particles throughout the length of the channel, but has the potential to aggrade particles greater than 

the D16 in the upper portion of the channel. This indicates that the bypass channel may require 

periodic maintenance in order to remain functional. 

The conveyance of sediment from the Big Thompson to the entrance of the bypass channel is a 

process that occurs at a scale not fully captured by the scale of our modeling. Therefore, much 

uncertainty exists regarding the sustainability of the bypass channel. Given the strong hydraulic 

control the diversion structure has on the channel, the best option for mitigating the sedimentation 
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issues above the structure is most likely to re-align the Big Thompson through the meadow, re-

purposing the existing channel as a supply/delivery canal to the intake works. The bypass channel 

would then be un-necessary as the vertical dimension of the existing diversion structure could be 

spread out over a longer distance, creating opportunities for other passage options, such as rock 

weirs or riffles. This option was not pursued for this project due to private property issues 

associated with the realignment. At the time of this report, new information suggests that the pre-

existing property access issues may not hinder the possibility of realigning the Big Thompson. It is 

our recommendation that the next phase(s) of design consider this realignment as an improvement 

to better accomplish the project goals.  
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6.0 Preliminary Permitting Plans 
Preliminary permitting plans were developed for both the George Rist and Big Barnes Diversion 

30% designs, as well as the George Rist Upstream Stabilization 30% Design. The intent of this 

information is outline the necessary permits and primary permitting considerations identified as part 

of this initial design phase. For all projects, Floodplain Development Permits (FDP) and 

authorization under Section 404 of the Clean Water Act (CWA) are expected to have the longest 

lead times and therefore define the critical permitting paths. 

Floodplain permitting is presented separately in Sections 6.1 through 6.3 below to provide site 

specific information for each of the three project areas. Other permit information is presented 

below and is applicable to all three project areas. 

Section 404 Permit  

Improvements at the George Rist Diversion are expected to be fit requirements for Section 404 of 

the Clean Water Act (CWA) authorization under Nationwide Permit(s) (NWP) and/or Regional 

General Permit(s) (RGP). Depending on the permit combination, Section 401 Water Quality 

Certification (WQC) may not be required (i.e., if selected NWP/RGPs have been certified by the 

Colorado Department of Public Health and Environment (CDPHE)).  

A pre-application conference is recommended with the U.S. Army Corps of Engineers (Corps) early 

in the next design phase. Often the pre-application conference is well-time to immediately follow 

jurisdictional delineation. Section 404 authorization follows a 45-day clock from the date of 

submittal of a complete Pre-Construction Notification (PCN) (i.e., application). Threatened and 

Endangered (T&E) species of concern and historic/cultural issues have strong potential to prolong 

the Section 404 permitting period, so investigations into any relevance to this project should occur 

early in future design phases. With no change in water diversion, the project is not expected to 

trigger South Platte Water Related Activities Program, Inc. (SPWRAP) coordination in association 

with the Platte River Recovery Implementation Program (PRRIP).  

Coordination with Colorado Parks and Wildlife (CPW) is additionally recommended early in the 

next design phase to obtain input on existing conditions, as well as any site-specific 

recommendations. Depending on the permit(s) ultimately utilized, obtaining CPW concurrence and 

obtain documentation stating that CPW has no concerns with the proposed project will either be 

required or greatly facilitate Section 404 authorization. 

Colorado Discharge Permit System  

Prior to construction, the project will need to obtain construction stormwater and/or dewatering 

permit(s) from the CDPHE under the Colorado Discharge Permit System (CDPS), to maintain 

compliance with CWA, Section 401. A Stormwater Management Plan (SWMP) to include 

permanent water quality features and proposed erosion and sediment control devices is a 

requirement of the construction stormwater permit. Lead time for CDPS construction permits are 

short, typically 10 business days, and application can occur later in future design or construction 
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phases. 

Local Permits  

Obtaining required local permits (e.g., grading permit) is also not expected to require long lead times 

and application(s) can occur later in future design phases. 

6.1 George Rist Floodplain Permitting 
Although possible that future design phases may determine that Conditional Letter of Map Revision 

and/or Letter of Map Revision (C/LOMR) approval is the preferred approach to implementing 

optimal improvement, it is assumed at this time that future design iterations will need to meet the 

FEMA requirement to certify a no-rise condition for the regulatory base flood elevations in order to 

receive FDP approval without triggering C/LOMR processes.  

The regulatory model was created recently (post-2013 flood), so the regulatory model cross sections 

are not expected to need to be updated for existing conditions. A concern for meeting no-rise 

criteria exists at the George Rist Diversion. The current regulatory model does not have any 

regulatory cross sections in the area of proposed impact. Demonstrating no-rise is expected to 

require adding cross sections to the hydraulic model in the proposed project site. It is not expected 

that the proposed design will show a rise at the current regulatory cross sections, but additional 

mitigation options may be required in order to construct the cross channel rock weirs without 

causing a small localized rise in the base flood elevation at the additional cross sections.  

The proposed 30% design was purposefully placed only in the shadow of the existing diversion 

structure to help support the FDP process. Constructing the proposed slope stabilization project as 

part of George Rist Diversion project may provide additional options for achieving no-rise versus 

regulatory conditions at the additional cross sections.  

The slope stabilization design includes removing an existing berm on the left bank and constructing 

low floodplain benches. The effect of this work will likely be to lower the base flood elevations 

more than the increase that will be caused by the cross channel rock weirs, providing good overall 

potential to design for no net increase in base flood elevations. 

6.2 George Rist Upstream Stabilization Floodplain Permitting 
Although possible that future design phases may determine that Conditional Letter of Map Revision 

and/or Letter of Map Revision (C/LOMR) approval is the preferred approach to implementing 

optimal improvement, it is assumed at this time that future design iterations will need to meet the 

FEMA requirement to certify a no-rise condition for the regulatory base flood elevations in order to 

receive FDP approval without triggering C/LOMR processes. 

The current regulatory model was created recently (post-2013 flood), so the regulatory model cross 

sections are not expected to need to be updated for existing conditions. The current regulatory 
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model does not have any regulatory cross sections in the area of proposed impact. Demonstrating 

no-rise versus regulatory conditions is therefore expected to require adding cross section(s) to the 

hydraulic model in the proposed project site.  

The proposed 30% design includes adjusting the right bank bench, which will generally maintain 

existing elevations, and creating a left bank bench which includes significant cut of the flood 

deposits in the floodplain. The significant left bank cut, provides good overall potential to design for 

no net increase in base flood elevation(s). 

 

As noted in Section 6.1, combining the FDP process for the George Rist Upstream Stabilization 

with the George Rist Diversion design will likely make it easier to show a condition of no rise at the 

diversion than if the two designs are addressed separately. 

 

6.3 Big Barnes Floodplain Permitting 
Although possible that future design phases may determine that Conditional Letter of Map Revision 

and/or Letter of Map Revision (C/LOMR) approval is the preferred approach to implementing 

optimal improvement, it is assumed at this time that future design iterations will need to meet the 

FEMA requirement to certify a no-rise condition for the regulatory base flood elevations in order to 

receive FDP approval without triggering C/LOMR processes.  

 

The regulatory model was created recently (post-2013 flood), so the regulatory model cross sections 

are not expected to need to be updated for existing conditions. The regulatory model has three cross 

sections in the proposed project area, but additional cross sections may be warranted to better 

represent the complete project area.  

 

The proposed design for the Big Barnes Diversion is constructed entirely in cut, which increases the 

potential for the design to easily demonstrate no net increase in base flood elevations.   
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7.0 Cost Estimates 
Cost estimates to complete the proposed 30% designs are summarized below. Detailed accounts of 

the cost estimates are included in Appendix F – Detailed Cost Estimate Tables. 

 

7.1 George Rist Diversion Preliminary Cost Estimate 
A preliminary cost estimate was developed from the George Rist 30% Design of retro-fit fish 

passage channel to approximate the construction and design costs required to complete the project 

(Table 5). The construction cost assumes that all earthwork cut generated on site will be re-purposed 

on site. Design costs to complete the project are estimated as 20% of the construction cost. 

 

Table 5 George Rist Diversion – Construction and Design Cost Estimate 

Parameters Estimate 

Total construction cost  $        164,900  

Total construction cost with 30% Contingency  $        214,400  

Design costs at 20% of construction cost  $          42,880  

Total Design-Build Cost with 30% Contingency  $        257,280  

 

7.2 George Rist Upstream Stabilization – Channel and Toe 

Preliminary Cost Estimate 
A preliminary cost estimate was developed from the George Rist Upstream Stabilization – Channel 

and Toe 30% Design to approximate the construction and design costs required to complete the 

project (Table 6). The construction cost assumes that earthwork on the river right and left banks will 

include offsite haul to a local site (maximum rate of $14/cu yd) and that earthwork done in the 

channel will be re-purposed on site. Earthwork volumes for the banks assume average dimensions 

for the height and widths of earthwork. The cost estimate does not include the cost for the failing 

upper bank, which is addressed in the George Rist Upstream Stabilization – Upper Bank Concept 

Design. Design costs to complete the project are estimated as 20% of the construction cost. 

 

Table 6 George Rist Upstream Stabilization – Construction and Design Cost Estimate 

Parameters Estimate 

Total construction cost  $        138,300  

Total construction cost with 30% Contingency  $        179,800  

Design costs at 20% of construction cost  $          36,000  

Total Design-Build Cost  $        215,800  
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7.3 Big Barnes Diversion Preliminary Cost Estimate 
A preliminary cost estimate was developed from the Big Barnes 30% Design to approximate the 

construction and design costs required to complete the project (Table 7). The construction cost 

assumes that all earthwork cut generated on site will be repurposed on site (i.e., no offsite haul 

costs). The side channel gate was not designed and was assumed to be a lump sum of $15,000. 

Design costs to complete the project are estimated as 20% of the construction cost. 

 

Table 7 Big Barnes Diversion – Construction and Design Cost Estimate 

Parameters Estimate 

Total construction cost  $     144,800  

Total construction cost with 30% Contingency  $     188,200  

Design costs at 25% of construction cost  $       47,100  

Total Design-Build Cost  $     235,300  
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8.0 Project Summary 
As part of this Fish Passage and Ditch Diversion Resiliency project, concept designs were created 

for South Side Diversion, Louden Diversion, George Rist Diversion and Big Barnes Diversion 

structures. Based on discussions with the ditch owners, the Otak team then agreed upon preferred 

options and developed 30% design plans for the George Rist and Big Barnes Diversions, as well as a 

30% design for bank stabilization upstream of the George Rist diversion.  

Fish passage criteria were developed for native fish specifically identified in the Big Thompson River 

as well as target low and high flows for passage at both locations. The design for fish passage 

included hydraulic modeling to assess how well the proposed designs meet the fish passage criteria, 

and a sediment transport and mobility assessment to evaluate the designs for sediment transport 

function. All options evaluated were held to the 4 project goals and the priority order: maintain ditch 

function, reduce ditch maintenance needs, improve resiliency, and provide fish passage. 

8.1 George Rist Diversion 30% Design 
The proposed 30% design at George Rist includes retrofitting the existing diversion dam with riffles 

on the river left flow path that accommodate fish passage. The extent of proposed riffles is 145 ft 

long and designed to fit in the existing shadow of the dam for best work with regulatory 

requirements. The dam will be cut at the entrance to the left flow path to allow sufficient flow for 

fish passage, and will be retrofit to accommodate boards which can close off the left flow path when 

diversion is needed. 

Results of the hydraulic modeling showed that the George Rist proposed design meets the minimum 

depth requirement, but during high flow, peak velocities over the riffle crests exceed the maximum 

velocity requirement. To encourage passage at high flows, the riffles/rock weir series will be 

constructed with roughness elements, such as boulders, embedded into the riffle structure to create 

localized areas of low flow and allow fish refuge from the high velocities. 

The sediment transport and mobility assessment of the proposed 30% George Rist design calculated 

that the overall sediment transport capacity and mobility would be increased across the structure, 

primarily due to the increased flow through the left flow path. The right flow path also showed a 

slight increase in the sediment transport capacity at higher flows. There is the potential for 

degradation downstream of the diversion structure with the proposed design where there is currently 

an aggradation zone. 

The proposed 30% design meets the four design goals as follows: 

1. Maintains Ditch Function: The proposed design maintains the right flow path so that water can

still be removed through the existing ditch on the right bank. The design includes the ability

to place boards across the notch in the left flow path so that it can be raised to the existing

crest elevation to divert flows.

2. Reduced ditch maintenance: The results of the sediment transport analysis showed that the
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proposed left flow path slightly improves sediment transport at low flows and that sediment 

transport at higher flows is increased for both the right and left flow paths. If the boards on 

the left flow path are left off and flows are allowed to primarily use the left flow path when 

not diverting, any sedimentation should primarily occur on that side of the channel rather 

than on river right bank at the offtake.  

 

3. Improved resiliency: Making adjustments to the cross channel rock weirs is expected to require 

less work after large flood events than the current capped push-up dam. The proposed 

changes also increase the capacity of structure slightly. If the proposed design is constructed 

in conjunction with the proposed slope stabilization project, the floodplain capacity will be 

greatly increased and will improve the resiliency of the entire reach. 

 

4. Fish Passage: Fish passage is provide through the cross channel rock weirs on the left flow 

path. The hydraulic analysis of the proposed design found that the fish passage minimum 

depth was met for the full range of design flows, and that the velocity criteria are met for the 

majority of flows, but that velocity over the proposed riffles can exceed the allowable 4 ft/s 

at the high exceedance flow. Including habitat boulders in the riffles will provide localized 

eddies that will improve the performance of the structure at all flows. 

 

8.1.1 George Rist Diversion Future Design Considerations 
A few things should be considered as the George Rist design is furthered in future phase(s). The 

hydraulics at the George Rist site are difficult to capture in a one dimensional model, in part because 

of the configuration of the diversion structure with respect to the river. We recommend completing 

a 2D hydraulic model of the proposed design to confirm that it meets the design criteria. 

 

The project team recommended a retrofit riffle series across the left flow path primarily to reduce 

the construction costs, and also because the proposed design meets all four of the project goals. 

Replacing the existing diversion structure with cross channel rock weirs across the entire river 

channel would also meet the project goals hydraulically, but would be much more expensive. 

 

The initial investigation of Concept Option 2 at George Rist for a fish bypass channel on river left 

found that this was not an easy solution since there is a risk of the bypass channel to capture the 

main channel. Additionally, returning flow to the main channel before the river gets to the Highway 

34 bridge is problematic and will require analysis that accounts for impacts to the roadway and 

bridge.  

 

8.2 George Rist Upstream Stabilization 30% Design – Channel 

and Toe 
The proposed 30% design upstream of the George Rist diversion addresses the bank instability and 

increases habitat. The 30% design includes an improved bench on the river right (outside) bank 

where current stabilization measures are being undermined, the addition of a low bench on the left 
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(inside) bank, and the addition of habitat features in the channel. The proposed river right bench will 

be reconstructed in approximately the same configuration but with riprap and a deeper footer to 

limit undermining of the structure. The bench will accommodate riparian vegetation to improve 

cover. Riprap spurs will be placed on the river right outside bend to reduce velocities. The riprap 

bench and spurs will be constructed of 2 ft diameter boulders. 

The proposed left bench includes a low and high bench which activate at the Q2 and Q5 discharges. 

The bench is approximately 45 ft wide and 550 ft long, extending downstream of the existing 

diversion structure. The design also includes localized pool grading and habitat boulders to provide 

in-channel habitat. 

8.3 Big Barnes Diversion 30% Design 
The proposed 30% design at Big Barnes is a bypass channel that begins 200 ft downstream of the 

diversion dam and utilizes an existing drainage to connect to the main channel 650 ft upstream of 

the diversion in the main channel. The downstream section of the bypass channel is steeper and uses 

series of riffles/rock weirs to control velocities. The upstream entrance of the bypass channel will 

include a gate or similar structure that can stop flow down the bypass channel to meet diversion 

needs at the ditch. 

Hydraulic modeling results of the Big Barnes proposed 30% design were used to evaluate against 

fish passage criteria. The proposed bypass channel meets the minimum depth requirement, but 

similarly to George Rist, the peak velocities over the riffles exceed the maximum velocity 

requirement at high flows. As with George Rist, fish passage will be improved at high flows by 

constructing the riffles with roughness elements that create localized areas of lower velocity and 

resting places for fish. 

The sediment transport and mobility assessment of the Big Barnes proposed 30% design showed 

that there would be no notable impact to the main channel sediment transport capacity. The bypass 

channel has no sediment transport at low flows. At high flows, the bypass channel can transport 

smaller particles upstream and larger particles downstream in the riffle section, suggesting that the 

upstream section of the bypass channel could aggrade, however, it is uncertain whether the larger 

particles would be transported into the channel, effectively limiting the supply. 

The proposed 30% design meets the four design goals as follows: 

1. Maintains Ditch Function: The proposed bypass channel will be constructed with a gate at the

entrance that can be closed to keep flow in the river so that it can be diverted offtake

structure. The proposed bypass channel does not impact the existing diversion structure or

its function.

2. Reduced ditch maintenance: the proposed design does not address the sedimentation issues

behind the diversion structure. Given the constraints of the diversion and surrounding

property, none of the concept designs address sedimentation.
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3. Improved resiliency: The proposed design improves resiliency by providing a modest increase in 

the overflow capacity at the bend.  

 

4. Fish Passage: Fish passage is achieved with the bypass channel and cross channel rock weirs in 

the bypass channel. The hydraulic analysis of the proposed design found that the fish 

passage minimum depth was met for the full range of design flows, and that the velocity 

criteria are met for the majority of flows, but that velocity over the proposed riffles can 

exceed the allowable 4 ft/s at the high exceedance flow. Including habitat boulders in the 

riffles will provide localized eddies that will improve the performance of the structure at all 

flows. However, passage is dependent on flow being in the river. When Big Barnes diverts all 

or most of the flow in the river, passage will not be possible. 

 

8.3.1 Big Barnes Diversion Future Design Considerations 
Recent changes in land ownership adjacent to the Big Barnes Diversions may open other design 

options for this site, which can be considered in future design phase(s) if there is interest. The 

property directly east of the bend upstream of the diversion was previously in private ownership, but 

is expected to be owned in the near future by the City of Loveland due to a buyout program. The 

option to realign the mainstem Big Thomson through this property was not considered due to the 

previous private landowner’s interests, but could better meet the project goals than the current 

concept options.  

 

The improved option would realign the mainstem Big Thomson River approximately 800 feet 

upstream of the diversion and reconnect it approximately 200 to 300 feet upstream of the Rossum 

Drive Bridge. The current channel alignment would then function as the offtake for the Big Barnes 

Ditch and a new structure would be installed to control the diversion. Currently, backwatering 

behind the diversion structure causes sediment accumulation and maintenance issues for the ditch. 

The improved option has the best chance to improve the sediment transport through the reach and 

reduce the necessary maintenance. 

 

A 2D hydraulic analysis of the proposed design is recommended for future design, particularly if the 

mainstem realignment option is considered, because of the hydraulic complexity of the design area. 
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APPENDIX F 
COMMUNITY BENEFIT  

ASSESSMENT DATA SUMMARY



COMMUNITY BENEFITS ASSESSMENT DATA SUMMARY 

CAVEATS TO CONSIDER BEFORE READING:

1. This summary attempts to make a large amount of data digestible enough that key
themes can be identified to move forward with

2. This is only a snapshot in time of certain community member’s reflection on the river and
river system

3. It’s starting place on the conversation for where community values overlap across
stakeholder types and with the River Health Assessment data

4. Comments show that respondent’s thoughts on values/improvement categories and
levels of connectivity in the river system are highly variable. Some respondents dropped
value points as improvements or vice versa (i.e. Infrastructure improvement or erosion
control point dropped with a narrative explanation showing interest for safety and
fishing/recreation access), which is why it is critical to look at the larger picture and to
generalize some of these data as summaries and qualitative support for key themes and
project priority locations.

5. In general, there are clearer themes and project priority locations by looking at the data
across a geographic scope (reaches) rather than by looking at the data by stakeholder
type.

SUMMARY STATEMENT ON VALUE/IMPROVEMENT ASSESSMENT:

The density of points dropped across values and improvements largely align in their geographic
distribution. This will help the project identify on-the-ground opportunities in segments of the
river that support community needs and interests.

Overall, we found that respondents prioritize social values with direct benefits to the community
(access, wildlife viewing, safety, aesthetics, amenities, addressing low flows for recreating and
fish passage). Respondents also generally prioritized non-consumptive values over
consumptive. While these trends are clear, they do not limit this project’s ability to identify
projects which look at the river system holistically and address larger ecological or infrastructural
needs.

Example: A project to improve community access to the river at a given location could help
connect wildlife corridors and could garner funding for restoration activities which could increase
riparian vegetation, stabilize banks, reduce sedimentation, mitigate invasives, and provide
increased habitat and forage for wildlife.

● 273 respondents across:
● 9 stakeholder groups dropped
● 982 points on the map
● 606 were value points
● 354 were improvement points



Total Values and Improvement points dropped by survey respondents.



FULL EXTENT OBSERVATIONS

Heat map showing all Values and Improvements, hotter colors represent higher density of points



Density: defined as the concentration of points in a given area (number and closeness of
points)

Areas with the greatest density of points (values & improvements combined).

● Reach 24: Canyon Mouth/Sylvan Dale/Carter Lake/Green Ridge Glade Reservoir
● Reach 30-34: Rossum Dr. to Fairground’s Park

Areas with the lowest density of points (values & improvements)

● Reach 25 & 26
● Reach 37-39

The areas with a high density of points are also the most highly used areas across the 15 miles
in terms of recreational access and may reflect higher public land availability and use. Similarly,
the areas with lower point density have less access and on the eastern side are less populated
with higher levels of development and agricultural land. This may indicate that points are
representative of levels of community use and are therefore a decent reflection of community
values.

VALUE POINTS ON 15-MILE STRETCH



Heat map showing all Values points, hotter colors represent higher density of points



IMPROVEMENT POINTS ON 15 MILE STRETCH

Heat map showing all Values points, hotter colors represent higher density of points



(continue on for stakeholder themes)



STAKEHOLDER THEMES

Overlap of Stakeholder Types:

● Point density decreases east of HWY 287
● Local Govt and Land Use Planning and Real Estate are the only two stakeholder

groups to drop more improvement points than value points as a stakeholder type.

Main interest areas based on point distributions across all stakeholder types (bold referenced by
more than one stakeholder group):

● Canyon Mouth
● Green Ridge Glade Reservoir

● Big Thompson Elementary School
● Namaqua to Fairgrounds @ 287

● Rossum to Wilson
■ Mariana Butte and Golf Course
■ Namaqua Park

● Wilson to Taft
■ Boedecker
■ Lon Hagler

● Centennial Park
● Ryan Gulch Reservoir
● Fairgrounds Park
● Lake Loveland



● Boise Bend Natural Area
● Coulson Excavating/Wastewater Treatment Plant
● Kauffman’s Reservoir to I-25

Highest Values shared across multiple stakeholder types:
1. Access and Recreation
2. Wildlife and Ecological Function
3. Sufficient Clean Water
4. Quality of Life, Beauty, or inherent value

Highest Improvements shared across multiple stakeholder types:
1. Improve Recreation
2. Improve Infrastructure
3. Stabilize River Banks and/or Retain Sediment and Debris

Breakdown by Stakeholder Type (bold referenced by more than one stakeholder group):

Ag/Water Rights:

● Highest value categories: Sufficient clean water, wildlife and/or ecological function,
and access and recreation

● Highest improvement category: improve infrastructure (dropped along river, at Lake
Loveland, Carter Lake Reservoir, Lonetree Reservoir, and Welch Reservoir)

Water Utilities:

● Points are densest in center of 15-mile stretch within the most urbanized areas
● Highest value categories: access and recreation and sufficient clean water (a

number of clean water points were drop on off-channel reservoirs and outflow locations)
● Only 4 improvement points dropped in 15-mile stretch

Rec, Tourism, and Beverage Industry:

● Highest value categories: access and recreation, quality of life, beauty, or inherent
value, and wildlife and/or ecological function.

● Highest improvement categories: improve recreation, improve human safety, and
improve low flows, dry-up points or river connectivity.

Environmental Planning or Conservation



● Highest value categories: access and recreation, wildlife and/or ecological function
● Highest improvement categories: improve recreation and improve infrastructure
● Category clusters: Near Rossum Dr there are 3 improve infrastructure points, from

Wilson Ave to Taft Ave there are 3 stabilize banks points, and near Fairgrounds Park
there are 3 improve human safety points.

Local Government and Land Use Planning

● Highest value categories: access and recreation and sufficient clean water
● Highest improvement categories: improve infrastructure and stabilize banks and/or

retain sediment and debris

Real Estate and Development

● Highest value category: access and recreation
● Highest Improvement category: improve recreation, single points for education and

information sharing point and improve beauty or aesthetics
● unlike other groups, these points are heavily concentrated east of HWY 287.This group

may have more interest in the eastern stretch of the project as development
opportunities are higher and increasing access and recreation could make residential
property values increase

General Public:

● Highest value categories: access and recreation, wildlife and/or ecological function
● Highest improvement categories: improve recreation, address litter and medical waste,

and improve low flows, dry-up points, or river connectivity
● Points are distributed across and beyond the 15-mile stretch but decrease east of HWY

287.

Riverfront Landowner

● Highest value categories: quality of life, beauty, or inherent value and wildlife and/or
ecological function

● Highest improvement categories: stabilize river banks and/or retain sediment and
debris and improve infrastructure

● Points seem to cluster at reach 24, reach 27-30, and reach 38-39

Other Stakeholders:

● Highest value categories: access and recreation
● Highest improvement categories: improve human safety and improve infrastructure



APPENDIX G 
REACH AND SEGMENT FACT SHEETS



HIGH PRIORITY REACH

REACH 24 | SYLVAN DALE
Handy Dam through Sylvan Dale Guest Ranch to Home Supply Dam/Loveland Water Treatment

Reach 24 – Sylvan Dale is 5650 ft long and flows from Handy Dam to the Home
Supply/Loveland Water Storage Dam. The upstream portion of Reach 24 is partly
confined while the downstream extent is confined by bedrock. Reach 24 is a relatively
straight, single-thread channel that has occasional split flows due to manmade
structures. Bank armoring is present over ~25% of the reach and Handy Ditch flows
from this reach. The floodplain is disturbed by roads and low density residential
housing.

CO Rd 31D bridge
SDGR side channel
N CO Rd 29 bridge
Big T Power Plant inflows

Non-Diversion Structures

Fish Passage Barriers
Handy Dam: upstream limit of reach 
Home Supply Dam: downstream limit
of reach; dam is 65' high - City of
Loveland and Home Supply Irrigation

Colorado Dept. of Public Health
and Environment Listings

Stream Flow Management (pg. 57) River Health Management (pg. 55)

Diversion Infrastructure Strategies (pg. 58)Water Quality Management (pg. 56)

Improve fish passage and sediment management at
diversion, to the extent possible 

Stormwater/runoff management 
Remediation/mitigation of pollutants and
contaminants

Reach 24 Potential Management Strategies & Project Types

Arsenic (T) (water supply use and temp) 
Mercury (T)
Iron (T)
Copper (D) (aquatic life use)
Listed for macroinvertebrates in 2016
but removed for 2020

2013 flood deposited tons of sediment, denuded vegetation, and created a 10' wide scour path/side channel NE of the main channel.
BTWC/ERC 2017 restoration project removed sediment to reconnect channel to the floodplain, replicated natural bedforms (pools,
riffles, glides, point bars) and placed boulder clusters, defined a low-flow channel, and enhanced the side channel (including installation
of diversion structure).

Reach Description & General Information
EPA 303(d) Impaired Waters listed for:

Improved stream flow management 
Timing/duration/volume management

No projects recommended at this time

Low project potential due to complexity and recent updates of the in-channel surface water diversion
infrastructure (refer to pg. 66 of report)

M80: Sylvan Dale Guest Ranch
M90: Loveland Water Treatment Plant
Intake 

Water Quality Monitoring Locations



1) Quality of Life, Beauty, or
Inherent Value

Community Identified Values &
Improvement Needs: Reach 24

Top 3 Identified Values

2) Access and Recreation

3) Cultural Benefits and/or
Historic Preservation

The table above shows current stressors to overall river health in this reach.

Increased impact from a stressor is depicted by darker grey. 

The table above shows current weighted grades for river health in this reach at

the indicator scale. Each indicator is weighted according to the impact it has on

the overall health of the system. 

Top 3 Identified Improvement
Needs

1) Improve Regulation

2) Improve Wildlife or Sport
fish Habitat, or Manage
Invasive Species and Noxious
Weeds

3) Improve High Flow or
Flood Capacity

Final Weighted River Health Grade: C-

REACH 24 | SYLVAN DALE
Handy Dam to Home Supply to Loveland Water Treatment Dam 



REACH 25 | Loveland Water Treatment Plant
Home Supply Dam/Loveland Water Treatment to water storage reservoir at US 34 bridge (MM 85.2)

Reach 25 – Loveland WTP is 5940 ft long and flows from the Loveland Water Storage dam to the Hwy 34 Bridge at MM 85.15. Reach 25 is
confined to partly confined and is a relatively straight, single-thread channel. There are instances where flow is split due to the presence
of vegetated bars. Bank armoring is extensive throughout the reach on river left. Home Supply Ditch flows from this reach, beginning at
the Loveland Water Storage Reservoir. Floodplain is limited on channel left due to roads and bank revetment and the presence of
bedrock. Channel right remains relatively undeveloped, with a few homes existing alongside the stream. The Loveland Water Treatment
Plant and Home Supply Dam is at the upstream extent of this reach.

US 34 bridge (MM 85.2)

Non-Diversion Structures

Fish Passage Barriers
Home Supply Dam: downstream limit
of reach; dam is 65' high - City of
Loveland and Home Supply Irrigation

Colorado Dept. of Public Health and
Environment Listings

 Arsenic (T) (water supply use)
 Copper (D) (aquatic life use)

The 2013 flood deposited tons of sediment and damaged the City of Loveland Water Treatment Plant's critical infrastructure and
operations. BTWC/ERC 2017 restoration project at the downstream end of the reach reconnected the channel to its floodplain, replicated
natural bedforms (pools, riffles, glides, point bars), placed boulder clusters, and defined a low-flow channel.

Reach Description & General Information

EPA 303(d) Impaired Waters listed for:

No projects recommended at this time

Improved stream flow management
Timing/duration/volume management

No projects recommended at this time

No projects recommended at this time

Reach 25 Potential Management Strategies & Project Types

Water Quality Monitoring Locations
No existing monitoring locations
present in this reach.

Stream Flow Management (pg. 57) River Health Management (pg. 55)

Diversion Infrastructure Strategies (pg. 58)Water Quality Management (pg. 56)



3) Access and Recreation

Community Identified Values &
Improvement Needs: Reach 24

Top 3 Identified Values

2) Wildlife and/or Ecological
Function

1) Sufficient Clean Water 

The table above shows current stressors to overall river health in this reach.

Increased impact from a stressor is depicted by darker grey. 

The table above shows current weighted grades for river health in this reach at

the indicator scale. Each indicator is weighted according to the impact it has on

the overall health of the system. 

Top 3 Identified Improvement
Needs

1) Improve Water Use,
Availability, or Other River
Function

2) Improve Recreation

Final Weighted River Health Grade: C

REACH 25 | Loveland Water Treatment Plant
City of Loveland WTP dam ("Big Dam") to water storage reservoir at US 34 bridge (MM 85.2)

3) Improve Wildlife or Sport
fish Habitat, or Manage
Invasive Species and Noxious
Weeds



REACH 26 | River View
US 34 bridge (MM 85.2) to US 34 bridge (MM 86)

Reach 26 – River View is 5523 ft long and flows from Hwy 34 Bridge at MM85.15 to Hwy 34 Bridge at MM 86.05. The upstream
portion of Reach 26 is confined while the downstream portions are unconfined. Reach 26 is a sinuous, single-thread channel that
flows over multiple weirs/low diversion structures. The South Side Ditch, Louden Ditch, and George Rist Ditch originate in Reach
26. The upstream portion of the reach has a densely developed trail park on river right with armored banks, whereas the
floodplain has low-density residential development on river left and downstream. Big Thompson Elementary School is adjacent to
the stream in the upstream portion of the reach.

US 34 bridge (MM 85.2)
River Rim Road bridge
US 34 bridge (MM 86)

Non-Diversion Structures

Fish Passage Barriers
Southside diversion (dam is 6' high)
Louden diversion (dam is 6' high)
George Rist diversion (4' high)

Colorado Dept. of Public Health
and Environment Listings

No existing monitoring locations
present in this reach.

Arsenic (T) (water supply use)
Copper (D) (aquatic life use)

The 2013 flood deposited large amounts of sediment in floodplains across this reach. While the Southside diversion infrastructure
was not impacted by 2013 flood, other diversion structures were significantly damaged. Additionally, the Louden diversion had
post-flood scour that evolved into an ad hoc fish passage bypass channel.

Reach Description & General Information

EPA 303(d) Impaired Waters listed for:

No projects recommended at this time

No projects recommended at this time No projects recommended at this time

Reach 26 Potential Management Strategies & Project Types

Water quality monitoring locations:

Diversion upgrade/retrofit/replacement
Improve fish passage and sediment management at
diversion, to the extent possible 

Stream Flow Management (pg. 57) River Health Management (pg. 55)

Diversion Infrastructure Strategies (pg. 58)Water Quality Management (pg. 56)



1) Wildlife and/or Ecological
Function

Community Identified Values &
Improvement Needs: Reach 24

Top 3 Identified Values

2) Quality of Life, Beauty, or
Inherent Value

3) Food and/or
CommoditiesThe table above shows current stressors to overall river health in this reach.

Increased impact from a stressor is depicted by darker grey. 

The table above shows current weighted grades for river health in this reach

at the indicator scale. Each indicator is weighted according to the impact it

has on the overall health of the system. 

Top 3 Identified Improvement
Needs

1) Improve Water Use,
Availability, or Other River
Function

2) Improve Wildlife or Sport
fish Habitat, or Manage
Invasive Species and Noxious
Weeds

Final Weighted River Health Grade: C

REACH 26 | River View
US 34 bridge (MM 85.2) to US 34 bridge (MM 86)

3) Improve Infrastructure



REACH 27 | Glade Road
US 34 bridge (MM 86) to US 34 bridge at Glade Road

Reach 27 – Glade Road is 6780 ft long and flows from Hwy 34 Bridge at MM 86.05 to Hwy 34 Bridge at MM 86.95. Reach 27 is
unconfined, sinuous single-thread in the upstream portions and is confined by Hwy 34 and straightened in the downstream
portions. Bank armoring is present in channelized sections and along roadway. The floodplain has moderate density
development and residential homes on river left. There is undeveloped floodplain benches on river right within the upstream
section, whereas in the lower half the channel is channelized with some development and abuts Hwy 34. The channel is pinned in
by Glade Road and US-34 in the downstream portion of the reach.

US 34 bridge (MM 86)
US 34 bridge at Glade Road

Non-Diversion Structures

Fish Passage Barriers

None

Colorado Dept. of Public Health
and Environment Listings

No existing monitoring locations
present. The T20 monitoring location
on Buckhorn Creek may be used.

Arsenic (T) (water supply use) 
Copper (D) (aquatic life use)

Buckhorn Creek tributary enters the Big Thompson River in this reach. There is extensive undeveloped floodplain at this
confluence and less rugged topography compared to upstream reaches. Additionally, the 2013 flood deposited large amounts of
sediment in the floodplain in this reach.

Reach Description & General Information

EPA 303(d) Impaired Waters listed for:

No projects recommended at this time

No projects recommended at this time

No projects recommended at this time

No projects recommended at this time

Reach 27 Potential Management Strategies & Project Types

Water quality monitoring locations:

Stream Flow Management (pg. 57) River Health Management (pg. 55)

Diversion Infrastructure Strategies (pg. 58)Water Quality Management (pg. 56)



1) Wildlife and/or Ecological
Function

Community Identified Values &
Improvement Needs: Reach 24

Top 3 Identified Values

2) Quality of Life, Beauty, or
Inherent Value

3) Access and Recreation
The table above shows current stressors to overall river health in this reach.

Increased impact from a stressor is depicted by darker grey. 

The table above shows current weighted grades for river health in this reach at

the indicator scale. Each indicator is weighted according to the impact it has on

the overall health of the system. 

Top 3 Identified Improvement
Needs

2) Improve Water Use,
Availability, or Other River
Function

1) Stabilize River Banks
and/or Retain Sediment and
Debris

Final Weighted River Health Grade: C+

REACH 27 | Glade Road
US 34 bridge (MM 86) to US 34 bridge at Glade Road

3) Improve Human Safety



REACH 28 | Whiteside
US 34 bridge at Glade Road to MM 87.7

Reach 28 – Whiteside is 5027 ft long and flows from Hwy 34 Bridge at MM 86.95 to Hwy 34 MM 87.7. Reach 28 is unconfined to
partly confined. Reach 28 was highly modified and impacted by the 2013 flood and underwent restoration in 2019. Low density
development in the floodplain upstream on river right and downstream on river left with Sweet Heart Winery adjacent to channel
on river left at mid reach. The channel has been restored to a sinuous, single-thread, but channelized linear sections persist at
upstream and downstream extents. Scroll bars and former flowpaths are visible in floodplain. The banks are heavily armored
throughout most of the reach along bends near residential housing and at bank toe of restored reach.

US 34 bridge at Glade Road
Non-Diversion Structures

Fish Passage Barriers
None

Colorado Dept. of Public Health
and Environment Listings

No existing monitoring locations
present

Arsenic (T) (water supply use)
Copper (D) (aquatic life use)

The 2013 flood caused major sediment deposition in this reach (>10 ft. in some areas), channel migration and avulsion, and
channel widening. The Wild and Natural Areas flood recovery project was completed in the middle section of this reach in 2019.

Reach Description & General Information

EPA 303(d) Impaired Waters listed for:

No projects recommended at this time

No projects recommended at this time

No projects recommended at this time

No projects recommended at this time

Reach 28 Potential Management Strategies & Project Types

Water Quality Monitoring Locations

Stream Flow Management (pg. 57) River Health Management (pg. 55)

Diversion Infrastructure Strategies (pg. 58)Water Quality Management (pg. 56)



1) Wildlife and/or Ecological
Function

Community Identified Values &
Improvement Needs: Reach 24

Top 3 Identified Values

2) Access and Recreation

The table above shows current stressors to overall river health in this reach.

Increased impact from a stressor is depicted by darker grey. 

The table above shows current weighted grades for river health in this reach at

the indicator scale. Each indicator is weighted according to the impact it has on

the overall health of the system. 

Top 3 Identified Improvement
Needs

2) Improve Water Use,
Availability, or Other River
Function

Final Weighted River Health Grade: B-

REACH 28 | Whiteside
US 34 bridge at Glade Road to MM 87.7

3) Improve Infrastructure

1) Improve Recreation

3) Quality of Life, Beauty, or
Inherent Value



REACH 29 | Morey Open Space
MM 87.7 to Rossum Drive

Reach 29 – Morey Open Space is 5692 ft long and flows from Hwy 34 MM 87.7 to Rossum Drive. Reach 29 is partly confined, and
the upstream portions of the reach have been straightened along the residential neighborhood on river left. Overall, Reach 29 is
a sinuous, single-thread. Minor bank protection/armoring along residential housing in upstream portion of reach. Bedrock
outcropping at sharp bend mid reach. There is a pump/diversion in the upstream portion and a large diversion at Big Barnes
Ditch in the downstream portion. There is medium density residential housing on river left in the upstream portion of the reach,
with extensive accessible floodplain on river right. Within the floodplain at mid reach is a golf course on river right and
agriculture and residential housing on river left. The downstream portion features development on river left. Despite
encroachment into the floodplain, there is well connected floodplain throughout the reach.

Rossum Drive bridge

Non-Diversion Structures

Fish Passage Barriers

Big Barnes diversion (dam is 5' high)

Colorado Dept. of Public Health
and Environment Listings

Arsenic (T) (water supply use)
Copper (D) (aquatic life use) 

The 2013 flood caused significant sediment deposition in both the channel and floodplain, including filling of the Morey Open
Space pond. Many utilities exist within this reach.

Reach Description & General Information

EPA 303(d) Impaired Waters listed for:

No projects recommended at this time

No projects recommended at this time No projects recommended at this time

Reach 29 Potential Management Strategies & Project Types

No existing monitoring locations
present

Water Quality Monitoring Locations

Diversion upgrade/retrofit/replacement
Improve fish passage and sediment management at
diversion, to the extent possible 

Stream Flow Management (pg. 57) River Health Management (pg. 55)

Diversion Infrastructure Strategies (pg. 58)Water Quality Management (pg. 56)



1) Wildlife and/or Ecological
Function

Community Identified Values &
Improvement Needs: Reach 24

Top 3 Identified Values

2) Access and Recreation

3) Cultural Benefits and/or
Historic PreservationThe table above shows current stressors to overall river health in this reach.

Increased impact from a stressor is depicted by darker grey. 

The table above shows current weighted grades for river health in this reach at

the indicator scale. Each indicator is weighted according to the impact it has on

the overall health of the system. 

Top 3 Identified Improvement
Needs

2) Improve Low Flows, Dry-
up Points, or River
Connectivity

Final Weighted River Health Grade: C+

REACH 29 | Morey Open Space
MM 87.7 to Rossum Drive

3) Improve Infrastructure

1) Improve Recreation



REACH 30 | Rossum - Namaqua
Rossum Drive to Namaqua Road

Reach 30 – Rossum – Namaqua is 6579 ft long and flows from Rossum Drive to Namaqua Road. Reach 30 is partly confined to
channelized by geology/bedrock, gravel mining ponds and berms, and a golf course and residential housing. Reach 30 is
sinuous single-thread with occasional split flow around gravel and vegetated bars. Bank protection structures are prevalent 
 throughout the reach. The floodplain is confined to channelized, but was improved by 2019 restoration. The floodplain is
encroached by three large gravel mining ponds on river left and a golf course, residential housing, and agriculture on river right.

Rossum Drive bridge
Namaqua Bridge

Non-Diversion Structures

Fish Passage Barriers
None since reconstruction of Rist-
Goss diversion structure

Colorado Dept. of Public Health
and Environment Listings

Arsenic (T) (water supply use) 
Copper (D) (aquatic life use)

The 2013 flood caused channel migration and avulsions through this reach, as well as significant damage to banks, vegetation,
and property. The Rossum-to-Wilson flood recovery project was completed in 2019 to add resiliency, reconnect the floodplain,
and improve river health and function. The Rist-Goss diversion reconstruction project was also completed in 2019 which
removed a 6' tall channel-spanning concrete structure and replaced with large boulders and rock material to allow for fish
passage.

Reach Description & General Information

EPA 303(d) Impaired Waters listed for:

No projects recommended at this time

Improved stream flow management 
Timing/duration/volume management

No projects recommended at this time

No projects recommended at this time

Reach 30 Potential Management Strategies & Project Types

No existing monitoring locations
present

Water Quality Monitoring Locations

Stream Flow Management (pg. 57) River Health Management (pg. 55)

Diversion Infrastructure Strategies (pg. 58)Water Quality Management (pg. 56)



1) Wildlife and/or Ecological
Function

Community Identified Values &
Improvement Needs: Reach 24

Top 3 Identified Values

2) Access and Recreation

3) Cultural Benefits and/or
Historic Preservation

The table above shows current stressors to overall river health in this reach.

Increased impact from a stressor is depicted by darker grey. 

The table above shows current weighted grades for river health in this reach at

the indicator scale. Each indicator is weighted according to the impact it has on

the overall health of the system. 

Top 3 Identified Improvement
Needs

2) Improve Human Safety

Final Weighted River Health Grade: C-

REACH 30 | Rossum - Namaqua
Rossum Drive to Namaqua Road

3) Improve Infrastructure

1) Improve Recreation



REACH 31 | Namaqua - Wilson
Namaqua Road to Wilson Avenue

Reach 31 – Namaqua – Wilson is 3916 ft long and flows from Namaqua Road to Wilson Avenue. Reach 31 is confined and
channelized by gravel mining ponds and berms. The channel is low-sinuosity, single-thread for the majority of the reach with
occasionally split flows around vegetated bars in the overwidened channel. Bank armoring and channelization are extensive with
limited floodplain accessibility; however, this was improved by 2019 restoration. Gravel mining, excavation, berms, and roads
encroach into the floodplain. 

Namaqua Bridge
Small gravel mine access bridge
Wilson Bridge

Non-Diversion Structures

Fish Passage Barriers
None 

Colorado Dept. of Public Health
and Environment Listings

Manganese (D) (water supply use)
Selenium (D) (aquatic life use) 

The 2013 flood caused significant erosion and deposition throughout this reach, damaging banks, vegetation, and property. The
Rossum-to-Wilson flood recovery project was completed in 2019 to add resiliency, improve floodplain connectivity, and river
health and function.

Reach Description & General Information

EPA 303(d) Impaired Waters listed for:

HIGH PRIORITY REACH

Remediation/mitigation of pollutants,
contaminants, and point source releases
Identify, restore, and minimize excessive sediment
sources

No projects recommended at this time

No projects recommended at this time

Riparian corridor restoration, preservation, or
expansion
Channel, bank, and floodplain restoration 
Creation of urban stream corridor 

Reach 31 Potential Management Strategies & Project Types
High potential due to City ownership and existing partnerships with City and other reach landowners 

(refer to pg. 67 of report)

VM40 - located near the downstream
end of this reach (upstream of the
Wilson Avenue bridge) - dataset
includes 2001-2014 data only

Water Quality Monitoring Locations

Stream Flow Management (pg. 57) River Health Management (pg. 55)

Diversion Infrastructure Strategies (pg. 58)Water Quality Management (pg. 56)



2) Wildlife and/or Ecological
Function

Community Identified Values &
Improvement Needs: Reach 24

Top 3 Identified Values

1) Access and Recreation

3) Quality of Life, Beauty, or
Inherent Value

The table above shows current stressors to overall river health in this reach.

Increased impact from a stressor is depicted by darker grey. 

The table above shows current weighted grades for river health in this reach at

the indicator scale. Each indicator is weighted according to the impact it has on

the overall health of the system. 

Top 3 Identified Improvement
Needs

2) Improve Beauty or
Aesthetics

Final Weighted River Health Grade: D+

REACH 31 | Namaqua - Wilson
Namaqua Road to Wilson Avenue

3) Improve Regulation

1) Improve Recreation



REACH 32 | Wilson - Taft
Wilson Avenue to Taft Avenue

Reach 32 – Wilson – Taft is 4887 ft long and flows from Wilson Avenue to Taft Avenue. Reach 32 is confined by gravel mining
ponds above GLIC/Manufacturing combined diversion at mid reach and partly confined by residential housing and roads on
river right below the diversion. The channel is linear and channelized with armored banks above the diversion, and a
sinuous, single-thread channel with occasional split flow, vegetated bars, wood accumulation, and a more expansive
floodplain below the diversion.

Wilson Bridge
Taft Bridge

Non-Diversion Structures

Fish Passage Barriers

GLIC/Manufacturing combined diversion
(dam is 10' high)

Colorado Dept. of Public Health
and Environment Listings

Arsenic (T) & Mangense (D) (water
supply use)
Mercury (T) & Selenium (D) (aquatic life
use). 

The 2013 flood caused significant sediment deposition and accumulation within this reach and made the dominant substrate
sand/silt. GLIC/Manufacturing combined diversion restricts fish passage in the middle of this reach.

Reach Description & General Information

EPA 303(d) Impaired Waters listed for:

No projects recommended at this time

Improve stream flow management 

Diversion upgrade/retrofit/replacement
Improve fish passage and sediment management
at diversion, to the extent possible 

No projects recommended at this time

Reach 32 Potential Management Strategies & Project Types

VM30 - located near the downstream
end of this reach (upstream of the Taft
Avenue bridge) - dataset includes
2001-2014 data only

Water Quality Monitoring Locations

Stream Flow Management (pg. 57) River Health Management (pg. 55)

Diversion Infrastructure Strategies (pg. 58)Water Quality Management (pg. 56)



3) Wildlife and/or Ecological
Function

Community Identified Values &
Improvement Needs: Reach 24

Top 3 Identified Values

2) Access and Recreation

1) Cultural Benefits and/or
Historic Preservation

The table above shows current stressors to overall river health in this reach.

Increased impact from a stressor is depicted by darker grey. 

The table above shows current weighted grades for river health in this reach at

the indicator scale. Each indicator is weighted according to the impact it has on

the overall health of the system. 

Top 3 Identified Improvement
Needs

1) Address Litter and
Medical Waste

Final Weighted River Health Grade: C

REACH 32 | Wilson - Taft
Wilson Avenue to Taft Avenue

3) Improve Human Safety

2) Improve Recreation



REACH 33 | Taft - Railroad
Taft Avenue to Railroad Avenue

Reach 33 – Taft – Railroad is 6024 ft long and flows from Taft Avenue to Railroad Avenue. Reach 33 is a confined, low-sinuosity,
channelized reach. The reach is channelized by Centennial park and extensive gravel mining and ponds on river right and by
agriculture and low- to moderate density housing/development on river left. Farmers Irrigation Canal Diversion is a major
diversion located in the lower third of the reach. Ryan Gulch Exchange also originates in this reach and the Lake Loveland
Outlet Tube delivers water back into the channel.

Taft Bridge
First St Bridge
Railroad crossing
Railroad Ave Bridge

Non-Diversion Structures

Fish Passage Barriers
Farmer's Irrigation Canal Diversion

Colorado Dept. of Public Health
and Environment Listings

Arsenic (T) & Manganese (D) (water
supply use)
Mercury (T) and Selenium (D) (aquatic
life use)

The Big Thompson River overtopped the Taft Avenue Bridge during the 2013 flood, causing floodwaters to flow into the gravel pits
downstream.

Reach Description & General Information

EPA 303(d) Impaired Waters listed for:

HIGH PRIORITY REACH

Stormwater/runoff management 
Remediation/mitigation of pollutants, contaminants, and
point source releases 
Identify, restore, and minimize excessive sediment sources

Improve stream flow management

Diversion upgrade/retrofit/replacement
Improve fish passage and sediment management at
diversion, to the extent possible 

Riparian corridor restoration, preservation, or
expansion
Channel restoration 
Creation of urban stream corridor 

Reach 33 Potential Management Strategies & Project Types
Medium potential: high potential of riparian and river health improvements in partnership with City of Loveland on city-owned

land, but unknown potential for restoration within a highly developed and highly managed reach.(refer to pg. 68 of report)

No existing monitoring locations
present

Water Quality Monitoring Locations

Stream Flow Management (pg. 57) River Health Management (pg. 55)

Diversion Infrastructure Strategies (pg. 58)Water Quality Management (pg. 56)



3) Wildlife and/or Ecological
Function

Community Identified Values &
Improvement Needs: Reach 24

Top 3 Identified Values

1) Access and Recreation

2) Quality of Life, Beauty, or
Inherent Value

The table above shows current stressors to overall river health in this reach.

Increased impact from a stressor is depicted by darker grey. 

The table above shows current weighted grades for river health in this reach at

the indicator scale. Each indicator is weighted according to the impact it has on

the overall health of the system. 

Top 3 Identified Improvement
Needs

1) Address Litter and
Medical Waste

Final Weighted River Health Grade: D

REACH 33 | Taft - Railroad
Taft Avenue to Railroad Avenue

2) Improve Wildlife or Sport
fish Habitat, or Manage
Invasive Species and
Noxious Weeds

3) Improve Infrastructure



REACH 34 | Fairgrounds Park
Railroad Avenue to Lincoln Avenue (Hwy 287)

Reach 34 – Fairgrounds Park is 4580 ft long and flows from Railroad Avenue to Lincoln Avenue (Hwy 287). Reach 34
is confined on both sides by Fairgrounds Park, development, and a pond. The reach is highly channelized with
forced sinuosity through the park. Bank armoring/buried riprap is present to protect the park and development.
There are several in-channel grade control structures. The floodplain is completely developed throughout this
reach by Fairgrounds Park, which includes several parking lots and baseball fields, and a gravel mining pond at the
downstream extent of the reach. Fairgrounds Park occupies most of the reach. 

Railroad Ave Bridge
3 footbridges within Fairgrounds Park
Lincoln Ave Bridge

Non-Diversion Structures

Fish Passage Barriers
A couple of channel-spanning
structures that are not diversions exist
in this reach

Colorado Dept. of Public Health
and Environment Listings

Arsenic (T) & Manganese (D) (water
supply use)
Mercury (T) and Selenium (D) (aquatic
life use)

Reach Description & General Information

EPA 303(d) Impaired Waters listed for:

HIGH PRIORITY REACH

No projects recommended at this time

No projects recommended at this time

Diversion upgrade/retrofit/replacement
Improve fish passage and sediment management
at diversion, to the extent possible 

Riparian corridor restoration, preservation, or
expansion
Channel restoration 
Creation of urban stream corridor 

Reach 34 Potential Management Strategies & Project Types
Medium potential: high potential of riparian and river health improvements in partnership with City of Loveland on city-owned

land, but unknown potential for restoration within a highly developed and highly managed reach.(refer to pg. 69 of report)

No existing monitoring locations
present

Water Quality Monitoring Locations

Stream Flow Management (pg. 57) River Health Management (pg. 55)

Diversion Infrastructure Strategies (pg. 58)Water Quality Management (pg. 56)



3) Wildlife and/or Ecological
Function, Economic
Benefits, Other Uses,
Sufficient Clean Water 

Community Identified Values &
Improvement Needs: Reach 24

Top 3 Identified Values

1) Access and Recreation

2) Quality of Life, Beauty, or
Inherent Value

The table above shows current stressors to overall river health in this reach.

Increased impact from a stressor is depicted by darker grey. 

The table above shows current weighted grades for river health in this reach at

the indicator scale. Each indicator is weighted according to the impact it has on

the overall health of the system. 

Top 3 Identified Improvement
Needs

1) Address Litter and
Medical Waste

Final Weighted River Health Grade: D+

REACH 34 | Fairgrounds Park
Railroad Avenue to Lincoln Avenue (Hwy 287)

3) High Flow or Flood
Capacity 

2) Improve Human Safety



REACH 35 | Lincoln - St Louis
Lincoln Avenue (Hwy 287) to St Louis Avenue

Reach 35 – Lincoln – St. Louis is 3853 ft long and flows from Lincoln Avenue (Hwy 287) to St. Louis Avenue. Reach 35
is confined to partly confined by development, residential housing, gravel mining pond, and modified upland
surfaces. The reach has one forced bend with connected floodplain, but is otherwise channelized and confined.
Banks are armored and raised. The floodplain is relatively undeveloped on river left but is highly modified and
contains one gravel mining pond. The floodplain is heavily developed on river right by residential units.

Lincoln Ave Bridge
St Louis Ave Bridge

Non-Diversion Structures

Fish Passage Barriers

None

Colorado Dept. of Public Health
and Environment Listings

Arsenic (T) & Manganese (D) (water
supply use)
Mercury (T) & Selenium (D) (aquatic life
use)

King's Crossing and Old St Louis Natural Areas occupy most of the reach.

Reach Description & General Information

EPA 303(d) Impaired Waters listed for:

No projects recommended at this time

No projects recommended at this time

No projects recommended at this time

Channel, bank, floodplain restoration

Reach 35 Potential Management Strategies & Project Types

No existing monitoring locations
present. M130 - located ~1000'
downstream of this reach (upstream
of Loveland Wastewater Outlet).

Water Quality Monitoring Locations

Stream Flow Management (pg. 57) River Health Management (pg. 55)

Diversion Infrastructure Strategies (pg. 58)Water Quality Management (pg. 56)



3) Sufficient Clean Water 

Community Identified Values &
Improvement Needs: Reach 24

Top 3 Identified Values

1) Access and Recreation

2) Quality of Life, Beauty, or
Inherent Value

The table above shows current stressors to overall river health in this reach.

Increased impact from a stressor is depicted by darker grey. 

The table above shows current weighted grades for river health in this reach at

the indicator scale. Each indicator is weighted according to the impact it has on

the overall health of the system. 

Top 3 Identified Improvement
Needs

1) Address Litter and
Medical Waste

Final Weighted River Health Grade: C-

REACH 35 | Lincoln - St Louis
Lincoln Avenue (Hwy 287) to St Louis Avenue

3) Improve Water Use,
Availability, or Other River
Function

2) Improve Beauty or
Aesthetics



REACH 36 | St Louis - Boise
St Louis Avenue to Boise Avenue

Reach 36 – St. Louis – Boise is 5137 ft long and flows from St. Louis Avenue to Boise Avenue (CR 11). Reach 36 is
confined by gravel mining ponds with some minorly expansive floodplains at river bends. The channel has a
forced sinuosity, with linear segment in between forced bends around gravel ponds. The channel is single-thread
with occasionally split flow at vegetated bars. A majority of banks are armored or bermmed with some pocket
floodplain areas. Several gravel mining ponds occupy the majority of the floodplain; however, the remaining
portions of the floodplain are relatively undeveloped.

St Louis Ave Bridge
Boise Ave Bridge

Non-Diversion Structures

Fish Passage Barriers
None

Colorado Dept. of Public Health
and Environment Listings

Arsenic (T) & Manganese (D) (water
supply use)
Mercury (T) & Selenium (D) (aquatic life
use)

Old St Louis and Boise Bend Natural Areas occupy upstream and downstream ends of the reach.

Reach Description & General Information

EPA 303(d) Impaired Waters listed for:

HIGH PRIORITY REACH

No projects recommended at this time

No projects recommended at this time

No projects recommended at this time

Riparian corridor restoration, preservation,
or expansion
Creation or urban stream corridor

Reach 36 Potential Management Strategies & Project Types
High potential due to City of Loveland ownership, existing partnership with City, and interest from the community.

(Refer to pg. 70 of report)

M130 - located near upstream end of
this reach (upstream of Loveland
Wastewater Outlet).

Water Quality Monitoring Locations

Stream Flow Management (pg. 57) River Health Management (pg. 55)

Diversion Infrastructure Strategies (pg. 58)Water Quality Management (pg. 56)



2) Sufficient Clean Water

Community Identified Values &
Improvement Needs: Reach 24

Top 3 Identified Values

1) Wildlife and/or Ecological
Function

3) Access and Recreation
The table above shows current stressors to overall river health in this reach.

Increased impact from a stressor is depicted by darker grey. 

The table above shows current weighted grades for river health in this reach at

the indicator scale. Each indicator is weighted according to the impact it has on

the overall health of the system. 

Top 3 Identified Improvement
Needs

1) Stabilize River Banks
and/or Retain Sediment and
Debris

Final Weighted River Health Grade: D+

REACH 36 | St Louis - Boise
St Louis Avenue to Boise Avenue

3) Improve Wildlife or Sport
fish Habitat, or Manage
Invasive Species and
Noxious Weeds

2) Improve Infrastructure



REACH 37 | Boise - CR 9E
Boise Avenue to CR 9E

Reach 37 – Boise – CR 9E is 8659 ft long and flows from Boise Avenue (CR 11) to CR 9E. Reach 37 is confined by
gravel ponds, armored banks, and berms throughout the reach. The river is channelized with linear segments and
forced bends/sinuosity around gravel ponds. The channel is a single thread with occasionally split flows around
vegetated bars. The City of Loveland Wastewater Treatment Plant occupies the upstream extent of the floodplain
on river left; however, the remaining portion of the floodplain on river left is relatively undeveloped but features
several homes and gravel mining ponds. The floodplain on river right is dominated by gravel mining ponds.

Boise Ave Bridge
CR 9E Bridge
City of Loveland Wastewater
Treatment Plant

Non-Diversion Structures

Fish Passage Barriers
None

Colorado Dept. of Public Health
and Environment Listings

Mercury (T) (aquatic life use)

Reach Description & General Information

EPA 303(d) Impaired Waters listed for:

No projects recommended at this time

No projects recommended at this time

No projects recommended at this time

Riparian corridor restoration, preservation,
or expansion
Channel restoration

Reach 37 Potential Management Strategies & Project Types

M130 - located upstream of this reach
M140 - located just downstream of
this reach

Water Quality Monitoring Locations

Stream Flow Management (pg. 57) River Health Management (pg. 55)

Diversion Infrastructure Strategies (pg. 58)Water Quality Management (pg. 56)



2) Sufficient Clean Water

Community Identified Values &
Improvement Needs: Reach 24

Top 3 Identified Values

3) Quality of Life, Beauty, or
Inherent Value

1) Access and Recreation

The table above shows current stressors to overall river health in this reach.

Increased impact from a stressor is depicted by darker grey. 

The table above shows current weighted grades for river health in this reach at

the indicator scale. Each indicator is weighted according to the impact it has on

the overall health of the system. 

Top 3 Identified Improvement
Needs

1) Improve Recreation

Final Weighted River Health Grade: C-

REACH 37 | Boise - CR 9E
Boise Avenue to CR 9E

3) Address Litter and
Medical Waste

2) Improve Infrastructure



REACH 38 | Kauffman's
CR 9E to Hillsborough Ditch Diversion

Reach 38 – Kauffman's is 4940 ft long and flows from CR 9E to the Hillsborough Ditch Diversion. Reach 38 is
confined by gravel mining, agriculture, and residential housing (very lower end of reach). The channel is single-
thread, straightened, and channelized, with armored/protected banks and occasional split flow around vegetated
bars. The floodplain has been encroached by gravel mining on river left and agricultural and residential land on
river right. The Boyd Lake Outlet Exchange enters at mid reach. The downstream extent of reach is at the
Hillsborough Ditch Diversion structure.

CR 9E Bridge
Non-Diversion Structures

Fish Passage Barriers
Hillsborough Ditch Diversion

Colorado Dept. of Public Health
and Environment Listings

Mercury (T) (aquatic life use)

Reach Description & General Information

EPA 303(d) Impaired Waters listed for:

HIGH PRIORITY REACH

Stormwater/runoff management 
Remediation/mitigation of pollutants, contaminants,
and point source releases
Identify, restore, and minimize excessive sediment
sources

No projects recommended at this time

No projects recommended at this time

Riparian corridor restoration, preservation, or
expansion
Channel, bank, and floodplain restoration
 

Reach 38 Potential Management Strategies & Project Types
High potential due to City of Loveland ownership, existing partnership with City, and interest from the community.

(Refer to pg. 71 & 72 of report)

M140 - located at the upstream end of
this reach (downstream of Loveland
Wastewater Outlet).

Water Quality Monitoring Locations

Stream Flow Management (pg. 57) River Health Management (pg. 55)

Diversion Infrastructure Strategies (pg. 58)Water Quality Management (pg. 56)



2) Wildlife and/or Ecological
Function

Community Identified Values &
Improvement Needs: Reach 24

Top 3 Identified Values

3) Quality of Life, Beauty, or
Inherent Value

1) Food and/or
Commodities

The table above shows current stressors to overall river health in this reach.

Increased impact from a stressor is depicted by darker grey. 

The table above shows current weighted grades for river health in this reach at

the indicator scale. Each indicator is weighted according to the impact it has on

the overall health of the system. 

Top 3 Identified Improvement
Needs

1) Improve Wildlife or Sport
fish Habitat, or Manage
Invasive Species and
Noxious Weeds

Final Weighted River Health Grade: D+

REACH 38 | Kauffman's
CR 9E to Hillsborough Ditch Diversion

3) Improve Low Flows, Dry-
up Points, or River
Connectivity

2) Stabilize River Banks
and/or Retain Sediment and
Debris



REACH 39 | I-25
Hillsborough Ditch Diversion to I-25

Reach 39 – I-25 is 8601 ft long and flows from the Hillsborough Ditch Diversion to I-25. Reach 39 is confined, linear,
and channelized in the upper two-thirds by gravel mining, berms, and agriculture. The lower third is partly
confined by gravel mining, but with a wider accessible floodplain. A majority of banks are protected, armored, or
bermed. The channel is a linear, single-thread with occasional split flow around vegetated bars.

I-25 Bridge
Non-Diversion Structures

Fish Passage Barriers

Hillsborough Ditch Diversion

Colorado Dept. of Public Health
and Environment Listings

Mercury (T) (aquatic life use)

Reach Description & General Information

EPA 303(d) Impaired Waters listed for:

An levee east of the ponds at the downstream end of the reach appears to have been washed out by the 2013
flood, and the channel avulsed into some old gravel ponds. The new channel remains that way and has encouraged
an improvement in aquatic habitat and riparian connection.

No projects recommended at this time

No projects recommended at this time

No projects recommended at this time

Riparian corridor restoration, preservation, or
expansion
Channel, bank, and floodplain restoration

Reach 39 Potential Management Strategies & Project Types

M150 - located at the downstream end
of this reach (just upstream of I-25
bridge).

Water Quality Monitoring Locations

Stream Flow Management (pg. 57) River Health Management (pg. 55)

Diversion Infrastructure Strategies (pg. 58)Water Quality Management (pg. 56)



2) Wildlife and/or Ecological
Function

Community Identified Values &
Improvement Needs: Reach 24

Top 3 Identified Values

3) Other Uses

1) Access and Recreation

The table above shows current stressors to overall river health in this reach.

Increased impact from a stressor is depicted by darker grey. 

The table above shows current weighted grades for river health in this reach at

the indicator scale. Each indicator is weighted according to the impact it has on

the overall health of the system. 

Top 3 Identified Improvement
Needs

3) Improve Wildlife or Sport
fish Habitat, or Manage
Invasive Species and
Noxious Weeds

Final Weighted River Health Grade: D+

REACH 39 | I-25
Hillsborough Ditch Diversion to I-25

2) Improve Infrastructure

1) Improve Recreation



APPENDIX H 
DATA SOURCE LIST



Big Thompson River Envisioning Project Report and Data Inventory 

Content  Name

Information 

Type 

Date 

Published/ 

Updated Provider Contact person(s)

A Bigger Vision for the Big T: Recreation and Conservation Assessment Report 2015 City of Lovleand/Larimer County/Great Outdoors CO Marilyn Hilgenberg - Loveland
Annual Data and Assumptions Report, Community and Strategic Planning Data + Report 2018 City of Loveland Chris Carlson - Loveland
Aquatic macroinvertebrate multimetric scores along a dissolved selenium 
gradient in the Lower Big Thompson River, Colorado Data 2019 Big Thompson Watershed Forum 

Andy Fayram - Loveland, Curtis Hartenstein - Northern 
Water

Assessment of artificial structure, bank armor, revetment, and constructed 
banks and channel

Informal 
Notes 2020 Otak Tracy Emmanuel

Benchmark locations and data within Loveland City limits (NGVD 29 datum) Data USGS Chris Carlson - Loveland, 

Benthic Macroinvertebrate Biomonitoring Program Summary Report Report 2019 Northern Water
Jen Stephenson, Northern Water, (Dave Schultz - Timberline 
Aquatics)

Big Thompson Floodplain Maps Data 2018-2019 CWCB/CHAMP Chris Sturm - CWCB, Tina Kuntz-Larimer Co.
Big Thompson River at Sylvan Dale Ranch Summary of Aquatic Insects Report 2015 Colorado Parks and Wildlife M. Kondratieff - CPW

Big Thompson River Corridor Master Plan Report 2017 City of Lovleand - Wright Water Engineers 
Chris Carlson-Loveland (Scott Schreiber-Wrightwater 
Engineers)

Big Thompson River Fish Passage 30% Design Final Report Report 2017 Alo Terra RS/Trout Unlimited (John Giordanengo-AloTerra RS)
Big Thompson River Fish Survey and Management Data Data 2017 Colorado Parks and Wildlife
Big Thompson River Preliminary Habitat Inventory Results Report 2015 Miller Ecological for Ayers Associates Dustin 'Dusty' Robinson - Ayers Assoc. 
Big Thompson River Restoration Master Plan Report 2015 BTWC/ Ayers Associates Dustin 'Dusty' Robinson  - Ayers Associates
Big Thompson River Updated Hydrology Data 2015 CWCB/CDOT
Big Thompson River Water Quality Biosurvey: 2012 Annual Report. Report 2012 Colorado State University - Environmental Health Douglas Rice 
BTWF Water Quality Database Data Northern Water Curtis Hartenstein - Northern Water, (LRE Water) 

CDPHE current 303(d) and M&E lists - Regulation 93 Data
Colorado Department Public Health and 
Environment

CDPHE Regulation 31.17 - Interim nutrient standards Data
Colorado Department Public Health and 
Environment

Colorado Climate Change Vulnerability Study Report 2015 Gordan E. and Ojima D.
Colorado Decision Support Systems Data 2020 CWCB/DWR
Colorado Forest Atlas Information Portal Data 2021 Colorado State Forest Service
Colorado State Demography Office Data 2021 Otak Tracy Emmanuel
Colorado’s Little Fish: A Guide to the Minnows and Other Lesser Known Fish 
in the State of Colorado Report 1985 Woodling, J.
Comprehensive plan Report 2016 City of Loveland Chris Carlson - Loveland
Existing bridge and utility plans Report Loveland Chris Carlson - Loveland, 
FACStream Manual 1.0: Functional Assessment of Colorado Streams Report 2016 Johnson B., Beardsley M., and Doran J.
Fish count surveys database Data 2010-present Colorado Parks and Wildlife Ben Swigle - CPW, 
Fish Survey Data 2015 Colorado State University - Environmental Health Douglas Rice 
Flood damage and geomorphic assessment Data 2013 Loveland Chris Carlson - Loveland, 
Flood inundation limits based on surveyed high water marks Data (GIS) 2013 CWCB
Floodplain work maps from the FIS Data (GIS) 2006 FEMA
Functional Objectives for Stream Restoration Report 2006 Fischenich, J.C.
Instream flow regimens for fish, wildlife, recreation and related 
environmental resources Report 1976 Tenant, D.L.
Largemouth bass stocking information Data + Report 1973-2019 Colorado Parks and Wildlife Ben Swigle - CPW 
Larimer County Mountain and Front Range Resilience Plans Report 2017-2018 Larimer County Casey Cisneros - Larimer Co
LiDAR aerial mapping and 1-foot contours (pre and post flood) Data 2013 USGS (www.EarthExplorer.gov) 
Loveland Area Irrigation Features Data 2012 Loveland Ryan Van Pelt - Loveland 
Mariano Exchange Ditch System Assessment Report Report 2005 Hydrosphere Resources Consultants 



Content  Name

Information 

Type 

Date 

Published/ 

Updated Provider Contact person(s)

Monitoring Plan and Data for Big Thompson and Fourmile Watershed Flood 
Recovery Projects Data + Report 2019 BTWC and Fourmile Watershed Coalition

BTWC/FWC Staff, Kim Lennberg (Alba Watershed 
Consulting) 

Parks and Recreation Master Plan Report 2014 City of Loveland Marilyn Hilgenberg - Loveland

Personal communication between David Jessup (SDGR) and Kim Lennberg
Informal 
Notes 2020 Alba Watershed Consulting Kim Lennberg

Personal communication between Skip Feeney (CDPHE) and Kim Lennberg
Informal 
Notes 2021 Alba Watershed Consulting Kim Lennberg

Point Flow Model and Data Data 2013 Northern Water
Luke Shawcross - Northern Water, Curtis Hartenstein - 
Northern Water

Pre-flood historic aerial imagery Data 1990-2019 National Agricultural Imagery Program (NAIP)
Public responses in the City of Loveland Master Plan Data 2017 Loveland Chris Carlson - Loveland, 

Qualitative assessment of in-stream and floodplain coarse woody material
Informal 
Notes 2020 Otak-Alba Watershed Consulting Kim Lennberg

Rapid assessment of benthic macroinvertebrates during field visit
Informal 
Notes 2021 Alba Watershed Consulting Kim Lennberg

Rapid field assessment of diversion type/conditions at select locations
Informal 
Notes 2020 Otak-Wright Water Engineers Tracy Emmanuel

Rapid field assessment of sediment regime, floodplain connectivity, channel 
morphology, stability, riparian conditions, structural complexity

Informal 
Notes 2020 Otak Tracy Emmanuel

Rapid field evaluation of macrohabitat structure and diversity at select 
locations

Informal 
Notes 2020 Alba Watershed Consulting Kim Lennberg

Remote assessment of macrohabitat structure based on observable features 
such as riffle/pool distribution, sloughs, backwater areas

Informal 
Notes 2020 Alba Watershed Consulting Kim Lennberg

South Platte Basin Implementation Plan Report 2015 HDR Chris Sturm - CWCB

State of the Big Thompson Watershed - Data and Analysis Data + Report
annual and 5 
year reports Big Thompson Watershed Forum 

Andy Fayram - Loveland, Curtis Hartenstein - Northern 
Water

Streambed assssmnet at select locations to characterize bed composition, 
embeddedness, and armoring

Informal 
Notes 2020 Otak Tracy Emmanuel

Sylvan Dale Guest Ranch PCN (from ERC/SDGR to USACE) Data 2017 US Army Corps of Engineers (Troy Thompson - ERC)
Topographic data used in the FIS Data (GIS) 2006 FEMA
Water Quality Biosurvey Data 2014 Colorado State University - Environmental Health Douglas Rice 
Water Quality Biosurvey Data 2016 Colorado State University - Environmental Health Douglas Rice 
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