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AGENDA

• Background / Process/ Methodology

• Environment and Recreation / Database Update/ 
Environmental Flow Tool

PRESENTATION 



LOGISTICS GOALS

• February 19 SWSI Methodologies Overview and Population Data

• March 19 Municipal and Industrial Data & Methodologies

• April 23 Agricultural Data & Methodologies

• May 21 Environmental Data & Methodologies

• June 25 SWSI Tools & Next Steps

TECHNICAL
WEBINARS

S I G N - U P  F O R  W E B I N A R S



ENGAGEMENT
• 2017

• Technical Advisory Groups

• 2018
• Roundtable Presentations

• 2019
• Implementation Working Group 
• Technical Webinars (Recorded and Posted) 
• Iterative Process with Basin Implementation Plans

ENHANCED STAKHOLDER



UPDATING THE 
WATER PLAN

ANALYSIS + TECHNICAL UPDATE PHASE

BASIN PLAN UPDATE PHASE

COMPREHENSIVE UPDATE PHASE

A
B
C



UPDATE IPPS

TIME LINE

2019 2020 2021

YEAR 1
Procurement & Project Lists

YEAR 2
Document Updates

SEPT SEPT SEPT

C-9
ANALYZE + UPDATE BIP DOCUMENT

FEB‘20 –AUG ‘20 SEPT ‘20 –SEPT ‘21

W A T E R  P L A N  U P D A T E

HIRE CONTRACTORS

SEPT ‘19 –JAN‘20

NOV ‘20 –NOV ‘22
C-9

2022

LONG-TERM



TECHNICAL UPDATE
METHODOLOGY

Presentation by 

Matt Lindburg - Principal
www.brownandcaldwell.com

• New Water Plan-based approach

• First update since the Water Plan

• First update to incorporate climate

• First update to use the hydrologic modeling



OVERARCHING

GOALS
Technical Update update goals:
• A consistent statewide framework for examining future 

water supply and demand scenarios.

• Tools and data for roundtables to update their basin plans 
(e.g. identify local solutions).

• Meet other Water Plan timing goals and actions (e.g. Chapter 6 Actions)
• Monitor Drivers
• Promote the use of scenario planning and adaptive strategies
• Support the Colorado Decision Support System 



2050 Demand Projections
- IPPs
_____________________
= 2050 M&I Gap

• Hydrologic Modeling
• Municipal Modeling
• Agricultural Modeling
• Environmental Modeling
• Scenario Planning Across Major Drivers

STAKEHOLDER-DRIVEN
METHODOLOGIES 



Environmental and Recreational
Data and 
Methodologies

Presentation by 
Becky Dunavant
www.cdmsmith.com



Webinar Agenda

Environmental & Recreational Tools

• Methodology Review

• Database Update 
• Previous Efforts

• Current Enhancements

• Environmental Flow Tool
• What it is/is not

• Overview and Data Inputs

• Output Summary

E&Rdb
Env 
Flow 
Tool

Consistent 
Analytical 

Foundation

Basin Implementation Plans
&

Stream Management Plans



Environmental and Recreational Methodology

• The Technical Update of the  
Environmental and Recreational 
Methodology focused on tool 
development including:

• Enhancements to the E&R Database and

• Development of an E&R Flow Tool. 

Environmental and 
Recreation Database 

Update
Based on 3 success 

factors: 

Enhanced Technical 
Foundation

Engaging and Meaningful 
User Experience

Integration into Colorado 
Water Planning Process

Environmental Flow 
Tool

Aid in E&R project 
refinement, 

categorization, and 
prioritization

Assess variation across 
Planning Scenarios

Method/Tool 1 Method/Tool 2



Environmental and Recreational Database – Previous Efforts

• SWSI 2010 Nonconsumptive 
Needs Assessment 

• SWSI 2010 Nonconsumptive 
Projects and Methods

• Nonconsumptive Needs 
Assessment Database

Method/Tool 2



Environmental and Recreational Database Update



Environmental and Recreational Database Update –
Enhanced Technical Foundation

• Uses both USGS 
NHD and Source 
Water Route 
Framework (SWRF) 
segment IDs

• Data linked to 
stream segment 
and HUC

Update 
Spatial Unit 

Analysis

• User Guide
• Streamlined data 

loading process 
through Excel 
templates

• Facilitates 
transparency with 
data processing

• Increases quality 
and consistency of 
data

Update Data 
Loading Processing 

Procedures



Environmental and Recreational Database Update –
Engaging and Meaningful User Experience

Excel-based 
Templates

Ease of loading or 
retrieving database 

information

• Use of a common, 
well-known 
platform

• Ability to utilize 
validation functions 
to increase data 
integrity

• Streamline data 
loading process

• Consistent, 
replicable reporting 
process for all users

Database Tables and Relationships



Environmental and Recreational Database Update –
Engaging and Meaningful User Experience

Feedback 
from users

• Technical Advisory 
Group (TAG) process 
during methodology 
development

• Additional feedback 
solicited to gauge 
usefulness and 
future needs.

Online Mapping 
Tool

• Supported through 
CWCB web-based 
GIS viewer

• Helps visualize and 
retrieve data in a 
meaningful manner

https://gis.colorado.gov/dnrviewer/Index.html?viewer=cwcbviewer

https://gis.colorado.gov/dnrviewer/Index.html?viewer=cwcbviewer


Environmental and Recreational Database Update –
Integration into Colorado’s Water Plan Process

Improve Database 
Content

Expand Available 
Project Information

• Attributes have been 
consolidated, 
duplicates removed, 
categorized into 
“macro-attributes”

• Spatial data updated 
through agency-
supported, 
publically-available 
GIS sources

• Historical E&Rdb
Projects data linked 
through archives

• Excel-based 
templates created to 
ensure adequate 
and consistent 
Project information 
loaded to future 
iteration of E&R DB



Environmental Flow Tool

Environmental 
Flow Tool

Flow Needs & 
Protections
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Risks, 

Actions

Environment   
& Recreation 

Attributes



Environmental Flow Tool

What it is :
High-level tool that :

• Builds on previous efforts - Watershed Flow Evaluation Tool (WFET) 

• Post-processes DSS projections to provide summaries of changes in monthly flow regime 
at pre-selected locations under different planning horizons

• Identifies potential risks through flow-ecology calculation projections

• Serves as a complementary tool to the DSS to refine, categorize, and prioritize projects

• Provides guidance during Stream Management Plan development and BIP development



Environmental Flow Tool

What it is not:
The Tool is NOT Prescriptive

• Does not designate any gap values

• Does not provide the basis for any regulatory actions

• Does not identify areas where ecological change may be associated with factors other 
than streamflow

• Does not provide results as detailed or as accurate as a site-specific analysis



Environmental Flow Tool

Software Overview

• Visual Basic for Applications, Excel workbook

• User-friendly form-based interface functionality

• User-defined node, scenario(s), and calculation period



Environmental Flow Tool – Data Inputs

Flow Tool Nodes:

• Presence of E&R Attributes

• Spatial consideration by basin

• Data Availability (completeness, 
period of record)



Environmental Flow Tool – Data Inputs

Modeled Flow Data:

• Monthly time-step

• Includes baseline, naturalized, 
and the 5 planning scenarios*
(from the Colorado Water Plan)

*Arkansas and Rio basins do not have models
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Environmental Flow Tool – Data Inputs

Flow-Ecology Relationships:

• Drawn from the Watershed Flow Evaluation Tool reports (developed in SWSI 2010), 
the Nonconsumptive Toolbox, and the Nonconsumptive sections of the Water Plan.

• Relationships reviewed and refined with TNC for Coldwater/Warmwater/Plains Fish, 
Riparian, Instream Flow Rights, and Boating (recreational in-channel diversions).

• Relationships include risk classes based on percent change to key metrics.



Environmental Flow Tool

Output Summaries:

• Flow statistics

• Environmental Flow Analyses

• Impairment Anomalies Chart

• Hydrologic Classification Table

• Regulatory Low Flow Table



QUESTIONS?
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