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Engagement and Interaction 
WHAT YOU CAN EXPECT FROM US?

You should gain an understanding for the need 
and desire for this framework

You will hear about a River Health Assessment 
and what it can be used for 

We will explain the main components of 
CoRHAF and how we intend them to be used

We will be discussing this with open ears in 
hope of getting valuable input from you

We will be asking for input on how this 
product should live in its final form

WHAT WE HOPE TO HEAR FROM YOUΧ

Please remember this is an interactive 
presentation. Raise your hand our get our 
attention if you:

üHave a question

üHave a suggestion

üWant clarification

Think about how this can work for you and your 
community.

What could we add to provide more benefit?



Background
Why CoRHAF?

•Born from end user requests

•Starts with stakeholders

•Aims to:
•Increase efficacy of stakeholder input

•Shorten the path from desire to data

•Address the most common hang ups 

•Move from talks to technical assessments

•Why a Frameworknot a methodology?  



Background

Stakeholder Group Technical Assessments



Introduction

Colorado Water Plan ς2023

Thriving Watersheds ςAction 3.1

Read the Plan here: engagecwcb.org

https://engagecwcb.org/colorado-water-plan


Introduction
Stream health assessments are a key component of SMPs and IWMPs. To meet requests from 
various stakeholders implementing these plans and help bridge a critical knowledge gap, CWCB 
will develop a new guidance document and workbook that will reside on coloradosmp.org. The 
framework will help stakeholders approach stream health assessments from a common 
knowledge base, support local values, and provide a successful approach to completing the 
assessments. This guidance document will provide an overview of the various concepts for 
evaluating stream health, engaging stakeholders in the process, and evaluating core data needs 
related to hydrology, geomorphology, biology, ecology, and regulatory context at watershed and 
stream-reach scales ςinformation useful for technical experts that would make decisions on 
prescriptive assessment methodologies. The CoRHAF will be the framework that supports 
stakeholder engagement and planning that recognizes community values as an important factor 
in conducting stream health assessments that might normally be based on data and regulatory 
framework alone. 



What is River Health? 
Healthςthe ability of an organism or one of its 

parts to perform its vital functions normally or 
properly

•Anatomic, physiologic, psychological integrity

•Ability to perform valued roles

•Ability to deal with stress

River Healthςthe ability of the river or one of its 
parts to perform its vital functions normally or 
properly

•Structural, physical, biological integrity

•Ability to perform valued roles

•Ability to deal with stress (resiliency)

Healthy Sick

Healthy Sick



What is a River Health Assessment?

River health assessments provide 
reliable data to enable evaluation 
of the effectiveness of 
management actions in 
maintaining or improving river 
health. 



What is a River Health Assessment?

River health assessments provide 
reliable ŘŀǘŀΧ

Χto enable evaluation of the 
effectiveness of management 
actions in maintaining or 
improving river health. 



What is CoRHAF’s Place?

Water Use

Consumptive

Agriculture Municipal

Non-
Consumptive

Recreation Environment
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What is CoRHAF’s Place?



What is this?



What is this?



What is the Benefit?

Fishing Skiing

Boating

Livestock Clean H20

Fresh Produce

Maintaining the integrity of 
a river's ecosystem is the 
foundation for maintaining 
a river's capacity to provide 
society with goods and 
services.



CORHAF
•GUIDANCE 
DOCUMENT

•WORKBOOK •APPENDIX



Guidance Document



Framing River Health Assessments 
Before embarking on a River Health Assessment, it is important to understand 
the broader context within which your assessment will be conducted. 

Consider these questions:

What are your fundamental motivations for conducting an assessment? 

What spatial scale and/or resolution are you most interested in?

Does your River Assessment need to fit into a broader planning effort?



Motivations for Assessment
1. Characterization of baselineconditions

Identification of priority management issues

Anticipation of some future event or change (climate, development, etc.)

2. Evaluation of impact or change following some recent or historical event

Wildfire
Floodplain Development
Change in water management



Considerations for Spatial Scale and 
Resolution

Geomorphic feature that 
conveys the majority of water 
flow.  This is what many 
ŜƴǾƛǎƛƻƴ ŀǎ άǘƘŜ ǊƛǾŜǊέΦ

Area of valley bottom in which 
fluvial processes operate or did 
so historically (e.g., relict). 
Contains many channels.

The landscape that delivers 
water and materials directly 
to valleys and channels. 
Contains many valleys.

Channel 
Scale

Valley 
Scale

Watershed 
Scale

Nested Landscape Units



Considerations for Spatial Scale and 
Resolution
In a world of limited resources, two things are often true:

HIGH

LOW

MODERATEHIGH

MODERATE

MODERATE

HIGH

LOW

MODERATE

CHANNEL

WATERSHED

VALLEY

Maximizing information generated 
across broad spatial scales Ą

limited ability to intensively examine 
conditions at the channel scale. 

Intensive examination of river 
health at  the channel scale Ą

limited ability to conduct 
assessment activities across broad 

spatial scales

RESOLUTION OF INFORMATION GENERATIONSCALE



Using River Assessments in Planning

River Health 
Assessment



Using River Assessments in Planning

River Health 
Assessment



Using River Assessments in Planning 
(one potential pathway)

Identify

Values-at-Risk

Reflect on 

Results

Formulate 

Objectives
Consensus 

Reached? yes

noStakeholder Process

Technical Process

Identify 

Constraints

Monitor 

Conditions

Objective(s) 

Met? yesno
Implement

Implementation Phase

Identify alternative 

strategies

Issue based? 

Measurable?

yes

no

River Health 
Assessment

• Hydrology

• Geomorphology

• Biology

• Water Quality

• Connectivity

Characterize 

effectiveness
Assess Feasibility

Prioritize



The Assessment of 
River Health



Technical Team
CoRHAF
Rating Guidelines
Analysis and Data Collection 
methods

Core Components of a River Health 
Assessment



Approaching River Health Data and 
Information

Information and complexityare the 
challenges



Approaching River Health Data and 
Information

Information and complexityare the 
challenges



Constructing a River Health Assessment 
Framework

River 
System



Constructing a River Health Assessment 
Framework

River 
System

Watershed

Riverscape

Channel 



Constructing a River Health Assessment 
Framework

River 
System

Watershed

Flow Regime

SedimentRegime

Water Quality

Riverscape

Channel 



Constructing a River Health Assessment 
Framework
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Flow Regime
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Constructing a River Health Assessment 
Framework

River 
System

Watershed

Flow Regime

SedimentRegime

Water Quality

Riverscape

Habitat Connectivity

Riverscape Hydrology

Riparian Vegetation

Channel 

River Form

Aquatic Habitat Structure



Constructing a River Health Assessment 
Framework

River 
System

Watershed

Flow Regime Sub-Variables

SedimentRegime Sub-Variables

Water Quality Sub-Variables

Riverscape

Habitat Connectivity Sub-Variables

Riverscape Hydrology Sub-Variables

Riparian Vegetation Sub-Variables

Channel 

River Form Sub-Variables

Aquatic Habitat Structure Sub-Variables



Constructing a River Health Assessment 
Framework

River 
System

Watershed

Flow Regime Sub-Variables Metrics

SedimentRegime Sub-Variables Metrics

Water Quality Sub-Variables Metrics

Riverscape

Habitat Connectivity Sub-Variables Metrics

Riverscape Hydrology Sub-Variables Metrics

Riparian Vegetation Sub-Variables Metrics

Channel 

River Form Sub-Variables Metrics

Aquatic Habitat Structure Sub-Variables Metrics



What about Fish?!?



The River Health Assessment Framework 
Selecting River Health Sub-variables and Metrics

Stakeholder 
Values

Critical 
Resources and 
Infrastructure

Perceived IssuesQuestions

Available 
Data

Flow Regime

Peak Flow

Base Flow
Rate of Change/Variability
Total Volume (Upper)

Sediment

Land Erosion

Channel Erosion

Continuity and Transport

Water Quality

Temperature

Nutrients

pH

Dissolved Oxygen

Chemical Conditions

Technical Committee



The River Health Assessment Framework  
Selecting  River Health Sub-variables

Entrenchment
Cross-sectional area
Width to Depth Ratio

Riparian 
Condition

Contributing Area

Vegetation Structure

River Form

Planform

Channel Profile

Channel Dimension

Tree Overstory
Tree Understory
Shrub layer

Herbaceous Composition

Native tree regeneration



Rating Guidelines: Concepts 

The Reference Standard ςThe ideal which forms the basis of 
comparison for the health assessment ςthe Gold Standard.

Overarching(Poudre RHAF)
Condition is self-sustaining and supports functional characteristics appropriate to sustain 
river health.  Little or no management is needed to sustain and protect this level of function 
given the minimal stressors from the landscape. 

Sediment Variable Specific(Steamboat RHAF)
Tributaries and main-stem rivers in the watershed show natural levels of erosion.  There are 
no significant stressors.



Rating Guidelines: Concepts 

Grade Functioning
Level of 
Alteration

Level of Impairment

A Reference Standard Negligent Self-sustaining

B Highly Functioning Mild Mild

C Functioning Significant Substantial

D Functionally Impaired Severe Severe

F Non-Functional Profound Profound



Rating Guidelines:  
FOCO RHAF ςFlow Regime, Base Flows
Grade Grade Description

C

Base flow alterations are short in duration or are during times of the season when stream functions are 
minimally stressed. Base flows support aquatic life needs most of the time, but poor habitat availability, 
connectivity, and water quality may occur intermittently. Flows less than 35 CFS occur less than 100 days per 
year and on less than 50% of days in winter on average.  Flows less than 10 CFS occur less than 10 days per 
year and on less than 10% of days in winter on average. There are no periods of no flow.

C
Land uses in the watershed are causing significant changes to the amount of land erosion. Examples include 
overgrazed slopes with increased bare ground, high density of unimproved roads, or evidence of past human 
caused mass erosion.



Rating Guidelines: Concepts

Type Quantitative Qualitative

Scope Very limited Broadly Applicable

Grading Objective Best Professional Judgement

Development Difficult Straight forward

Data 
requirements

Quantitative Quantitative or Qualitative



Acquiring River Health Data and Information 
How to Determine How

Stakeholder 
Values

Critical Resources 
and Infrastructure

Perceived 
Issues

Questions

Available 
Data



Acquiring River Health Data & 
Information

High Intensity, Usually Quantitative 
Assessment, Limited Spatial Scope

Rapid Assessment Field Evaluation 
Informed by Desktop Assessment

Predominantly desktop, Strongly 
BPJ, Broad Spatial Scope

Level 1

Level 2

Level 3

Investigative Intensity



Metrics and Methods: key decision 
points at the center of the onion

Variables

Sub-Variables

Metrics

Methods

Investigative Spatial Scale

Investigative Intensity



Metrics and Methods Spectrum

Metrics can be evaluated on a spectrum of increasing method intensity: 

Qualitative Semi-quantitative    Quantitative



Example: quantitative methods for flow 
regime assessment

Peak flow?

Baseflows?
Intermediate 

flows?

Select appropriate sub-variable metrics and select analytical & 
sampling method(s) to assess them:



Example: quantitative methods for flow 
regime assessment

Peak flow?

Baseflows?
Intermediate 

flows?

Annual      
3-day max?

Annual 1-day maximum?

7-day min?

ISF thresh?

Select appropriate sub-variable metrics and select analytical & 
sampling method(s) to assess them:



Example: quantitative methods for flow 
regime assessment

Peak flow?

Baseflows?
Intermediate 

flows?

Select appropriate sub-variable metrics and select analytical & 
sampling method(s) to assess them:

Annual      
3-day max?

Annual 1-day maximum?

Average over __ years?

Variance?

7-day min?

ISF thresh?



Example: quantitative methods for flow 
regime assessment

Observations from 
similar locations

Simulation 
modeling

Temporal 
demarcation

- Grading criteria requires a reference condition for comparison
- Example: 10% deviation from reference peak flow = “B”



Example: quantitative methods for flow 
regime assessment

We’ve arrived!!!!
….or have we?

Peak Flow

B



Rolling Up Assessment Results

Consider:

• Geographic context

• Planning context 

• Data storytelling needs



Rolling Up Assessment Results

Weighted Average

Sub-
variables

VariablesOverall

C
B

A

C+

D D

Sub-
variables

VariablesOverall

D
C+

A

C+

D D

Limiting Factorvs.



Rolling Up Multiple Assessment Areas

Sub-
variables

VariablesOverall

A-
B +

A

C+

A A

Channels

River Segments

Overall B+

B

B+ C+

A-

A-

Sub-
variables

VariablesOverall

C+
B

A

C+

D D

Sub-
variables

VariablesOverall

B+
A-

A

B+

C C



Workbook



Water Quality

Watershed Sediment Regime

Flow Regime

Variable Sub-variable 1 Sub-variable 2 Sub-variable 3 Sub-variable 4

Watershed: Main Page 



Watershed: Pool of Sub-Variables

Flow Regime Sediment Water Quality

Peak Flow Land Erosion Temperature

Base Flow Channel Erosion Nutrients

Rate of Change Transport and Continuity pH

Variability Holistic DO

Total Volume Other Chemical Conditions

Holistic Other

Other



Watershed: Select Sub-Variables

Water Quality
Temperature pH DO Nutrients

Watershed Sediment Regime
Channel Erosion

Transport and 

Continuity

Flow Regime
Peak Flow Base Flow Total Volume

Variable Sub-variable 1 Sub-variable 2 Sub-variable 3 Sub-variable 4



Watershed: Select Sub-Variables

Water Quality
Temperature pH DO Nutrients

Watershed Sediment Regime
Channel Erosion

Transport and 

Continuity

Flow Regime
Peak Flow Base Flow Total Volume

Variable Sub-variable 1 Sub-variable 2 Sub-variable 3 Sub-variable 4



Watershed: Flow Regime 

Rating Guideline Types Choices Choices2 Analytical Intensity Levels
Quantitative Yes Yes Level 1

Qualitative No No Level 2

Level 3

Rating Guideline 

Type

Will Variable be 

Rated Based on 

Existing Information

Will New 

Information Be 

Collected

Information used in evaluation Analytical Intensity Metrics Analysis Type or Procedure

Peak Flow Quantitative Yes Yes USGS Gage# Level 1

Timing - 40yr AVG Vs 10yr 

AVG

Flow - AVG Peak CFS

See Appendix A

Base Flow

Total Volume

0

Subvariable Name

Flow Regime Variable



Riverscape: Pool of Sub-Variables

Habitat Connectivity Riverscape Hydrology Riparian Vegetation

Patch size Riverscape Function Overstory

Barriers to migration and 

dispersal
Floodplain Extent Tree Understory

Holistic Saturation Regime Shrubs

Other Herbaceous Composition

Native Tree Regeneration

Holistic



Channel: Pool of Sub-Variables

River Form Resiliance Aquatic Habitat Structure

Planform shape Dynamic equalibrium Fine Structure

Channel Dimension Recovery potential Coasrse Structure

Channel Profile Wood Regime

Dynamic Equalibrium



Appendix
•A REFERENCE DOCUMENT

•EASILY UPDATEABLE 

•NOT FULLY INCLUSIVE

•NOT PRESCRIPTIVE 



Contents 



Example Sub-Variable Table 



Definitions 
•APPENDIX OR GLOSSARY?

•ALPHABETICAL OR MATCHING?

•NECESSARY?



Contents: Matching Appendix A 



Example



Thank you!

Special thanks to our Authors:

Brad Johnson

Seth Mason
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Discussion



Topics
•Who are the end users of this product?

•What medium would serve these users best?
•Printable / fillable PDF

•Website with drop down selections, GUI

•Bound booklet to be handed out 

•Do the three main components of CORHAF 
produce enough information, enough usability 
and enough flexibility to meet our goals and 
your goals?

•Is a Glossary or Definitions Appendix 
welcomed and necessary?

•Do you find diagrams, flow charts, illustrations 
and color coding as a helpful and additive 
addition to this document?

•Is there anything major that is being left out as 
of now?



Water Plan – Draft Language
Stream health assessments are a key component of SMPs and IWMPs. To meet requests from 
various stakeholders implementing these plans and help bridge a critical knowledge gap, CWCB 
will develop a new guidance document and workbook that will reside on coloradosmp.org. The 
framework will help stakeholders approach stream health assessments from a common 
knowledge base, support local values, and provide a successful approach to completing the 
assessments. This guidance document will provide an overview of the various concepts for 
evaluating stream health, engaging stakeholders in the process, and evaluating core data needs 
related to hydrology, geomorphology, biology, ecology, and regulatory context at watershed and 
stream-reach scales ςinformation useful for technical experts that would make decisions on 
prescriptive assessment methodologies. The CoRHAF will be the framework that supports 
stakeholder engagement and planning that recognizes community values as an important factor 
in conducting stream health assessments that might normally be based on data and regulatory 
framework alone. 



Follow Up
Please feel free to reach out and follow up with any new suggestions, ideas or questions you 
may have. 

Steven Reeves ςCWCB steven.reeves@state.co.us



Speaker Timelines
Speakers: 55 MIN

Interaction: 20 MIN

Chris ςIntroduction ς7 MIN

Steve ςWhat is? ς8 MIN

Seth ςIntro to Guidance ς5 MIN

Brad ςThe Assessment of River Health ς20 MIN

Seth ςMetrics ς10 MIN

Steve ςWorkbook / Appendix / Definitions ς5 MIN 


