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Colorado Water Plan



Stream Management Plans

▪ Involve stakeholders

▪ Assess existing biological, hydrological, and 
geomorphological conditions;

▪ Identify flows and other physical conditions needed 
to support environmental and recreational water 
uses

▪ Incorporate environmental and recreational values

▪ Identify and prioritize alternative management 
actions to achieve measurable progress toward 
management objectives

The Colorado Water Plan says that Stream Management Plans should (paraphrased):
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The roll of holistic health assessment:

▪ Describe condition

▪ Help diagnose causes of impairment

▪ Assist in prescribing treatments

▪ Communicate with stakeholders and educate 
them on issues and solutions

▪ Set the stage to implement treatments



Where do I get one of those?



Technical Development

Development of Health Assessment Technology



Application



Retool



Creating and Implementing a Health Assessment 
Framework for your Stream



The COSHAF Process Diagram

Create Stream 
Specific SHAF

Define Reaches
Grade 
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Report Card 
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Matrices
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Grade Score Impairment

A 90-100 None

B 80-89 Mild

C 70-79 Significant

D 60-69 Severe

F 50-59 Profound

Health Variables

CO Stream Health Assessment Framework: 
Introduction



Customize the COSHAF to your Stream 
or Watershed

• ASSESSMENT QUESTIONS
• Management goals
• Assessment aims & purpose
• Data resources
• Data gaps
• Known issues in watershed

Variable

Black Box 

Sub-variable

• Parameters and 
Methods

Sub-variable

• Parameters and 
Methods
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COSHAF Customization –Hydrology Example

• Peak Flow
• Base Flow
• Rate of Change

• Total Annual Flow
• Peak Flow
• Base Flow
• Variability

• Total Annual Flow
• Peak Flow
• Base Flow
• Rate of Change

PoudreFACStream/Crystal Yampa



Sub-variable Grading Guidelines

Grade Impairment

A None

B Mild

C Significant

D Severe

F Profound



Level 1

Level 2

Level 3

Grading Sub-variables



Effort levels may vary

Level 1 Level 2 Level 3
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Sub-variable Grading Guidelines & 
Variable 

Peak flows

Base flows

Rate of change

Grade Impairment

A None

B Mild

C Significant

D Severe

F Profound

C

C+

From: BBA Water 
Consultants 
(2015)

D

C+ Flow regime



COSHAF 
Is a 

Hierarchical Information Framework



Applications and Outputs



Inventory/mapping



Reach Report Card
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Grade Score Impairment

A 90-100 None

B 80-89 Mild

C 70-79 Significant

D 60-69 Severe

F 50-59 Profound



Increasing 
amounts of 
information

Total volume A
Peak flow A
Base flow A-
Rate of change A-
Land sources B-
Channel sources A-
Continuity B
Temperature D
Nutrients B
Chemical Condition B+
Buffer capacity C+
Terrestrial connectivity B-
Aquatic connectivity B
High Frequency C+
Medium Frequency B-

Riparian 

Condition
B- Riparian Condition B-

Wood B-
Detritus B-
Planform C+
Dimension B-
Profile B
Resistance B
Equilibrium B
Resilience C
Macrohabitat B-
Microhabitat B

Trophic 

Structure
B- Trophic structure B-

B-

Yampa River Stream Health Report Card:

Below Town Segment
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1.1 1.2 1.3 1.4 1.5

2040 ft 1270 2320 ft 2930 ft 2010 ft

B+ Flow Regime

B Sediment Regime

C- Water Quality

B Landscape 

D+ Floodplain 

Connectivity
B- Riparian Condition

B- Organic Material

C- Morphology

C- Stability

C Physical Structure

C Trophic Structure

C River Health

Upper Yampa River, Chuck Lewis SWA Segment

Causes of temperature impairment unknown
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River Health Assessment Causes of Impairment (Estimated Contribution of Stressors)

 Reach Condition
A B C D F

None Extreme
Stressor Contribution

Low Moderate High

1.1

1.2
1.3

Flow →

1.4

1.5



Flow regime

Sediment regime

Water chemistry

Floodplain conn.
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Monitoring

Colorado 
EWP

Projects



THANK YOU!

Colorado State University

Colorado Water Conservation Board

Colorado State Land Board

Colorado Department of Transportation

Colorado Parks and Wildlife

City of Fort Collins (RHAF Team)

US Environmental Protection Agency

US Army Corps of Engineers

Colorado Riparian Association

Colorado Natural Heritage Program

Lotic Hydrological

Acclivity Associates

Otak

Jessica Doran & Dave Sutherland (EcoMetrics)

Please visit the EcoMetrics
Website to download FACStream materials: 

http://www.ecometricscolorado.com/functional
-assessment.html

• Brad Johnson: bjohnson-jec@comcast.net 
• Mark Beardsley: mark.ecometrics@gmail.com


