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= BaCkgrOU nd / Process/ Methodology
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Environmental Flow Tool



TECHNICAL

- Fehruary19 SWSI Methodologies Overview and Population Data
- March19 Municipal and Industrial Data & Methodologies

« April 23 Agricultural Data & Methodologies

- May 21 Environmental Data & Methodologies

- June 29 SWSI Tools & Next Steps

SIGN-UP FOR WEBINARS




ENHANCED STAKHOLDER

e 2017
* Technical Advisory Groups

e 2018
e Roundtable Presentations

e 2019
* Implementation Working Group
* Technical Webinars (Recorded and Posted)
* |terative Process with Basin Implementation Plans



WATER PLAN

ANALYSIS + TECHNICAL UPDATE PHASE

BASIN PLAN UPDATE PHASE

COMPREHENSIVE UPDATE PHASE

/\

COLORADO
WATER PLAN

TABLE 11-1

Product Year Initiated
Basin Implementation Plans 2013

Colorado’s Water Plan 2013

Statewide Water Supply Initiative 2016

Basin Implementation Plans 2018

Colorado’s Water Plan 2020

Statewide Water Supply Initiative 2022

ACTIONS

1. The CWCB will work with other state agencies,
the basin roundtables, and the people of
Colorado to update Colorados Water Plan,
beginning no later than 2020.

2. The CWCB will develop guidelines for Basin
Roundtable WSRA grants to help facilitate the
implementation of the BIPs.




LONG-TERM

TIMELINE

YEAR 1 YEAR 2
Procurement & Project Lists Document Updates
[ : | : |
2019 2020 2021
SEPT SEPT SEPT
HIRE CONTRACTORS UPDATEIPPS ANALYZE + UPDATEBIP DOCUMENT
I N
SEPT “19—-JAN20 FEB20—AUG 20 SEPT 20—SEPT 21

@ WATER PLAN UPDATE

NOV 20—NOV 22




METHODOLOGY

* New Water Plan-based approach
e First update since the Water Plan
e First update to incorporate climate

* First update to use the hydrologic modeling

B Presentation by
C;?;ché’l"i ¢ Matt Lindburg - Principal

www.brownandcaldwell.com

FACT SHEET

Scenario Planning

Scenario planning relies on several key driving forces to build

multiple, plausible futures (or “scenarios”). In contrast,

traditional “predict-and-plan” approaches develop a . o e
single future.

Given the uncertainties of future water supply and demand,
the CWCB adopted a scenario planning approach for the
SWSI Update. The approach assumes that the future is

i, and & pravides Rocbilfy i resporelin 1 variots @ 2050
future conditions. Rather than trying to predict the future

by looking at the past, scenario planning aliows the CWCB - 0
and stakeholders to identify and account for key drivers and =

uncertainties within the planning period. Common actions

applicable toall futures can be implementad, and adaptive 6

strategies can be developed to meet future needs depending
upan future conditions.

Gap Analysis

In previous iterations of SWSI, the gap analysis considered net new municipal and self -supplied industrial (M&SSI) water needs and
anticipated yield from Identified Projects and Processes (IPPs) in the year 2050. A range of 2050 M&SS| gaps lculated by using high
and low baseline water demands combined with higher and lower assumptions regarding the success rate of IPPs. Agricultural gaps were
also calculated and were defined at the field level as the difference between the imigation water requirement and water supply limited
consumptive use (in SWSI 2010, this difference was termed as a “shortage” rather than a "gap”).

Far the SWSI Update, the gap will be defined somewhat differently. For the purposes of the SWSI Update, a “gap” occurs when legally and
physically available water supplies cannot meet diversion demands. The gap is the differance between diversion demand and water supply.
The gap will be a hydrologic gap and will not consider Identified Projects and Process that may be effective at meeting the agricultural or
municipal gap; however these may be evaluated in mare detail during future updates of BIPs.

‘The updated gap evaluation methodology will utilize Colorado's Decision Support System (CDSS) surface water allocation models where
available and ather analysis tools to estimate future hydrobogic gaps. The models incorporate and consider water supplies, existing
infrastructure, diversion demands, water rights, river operations, and the effects of climate change (applicable to certain scenarics). The
models then use this information to allocate water to meet demands based on the priority of water rights. The output of the modeling will
be a range of gaps for MESS| and agricultural diversion demands under wet, normal, and dry conditions. The graphic below illustrates the gap
analysis process:

Model Results

Surface Water Allocation Model
Model includes: Unappropriated supplies
+ Existing infrastructure
+ Water rights and priorities
+ River operations.
Streamflow (and input to

M#gSS] diversion demand EBR Flow Tool)

FACT SHEET

meet current demands and any additional water supplies that may be available to meet future dema

Current water supply information consists primarily of estimates of “natural flow™ at key locations as well as supplies available
in reservolrs or conveyed across basins. “Natural flow™ fs the amount of native water in the river at a particular location
absent the effects of man, and serves as the foundation of the Colorado Decision Support System (CDSS) surface water
allocation models used in the SWSI Update.

Colorado's Water Plan included “Water Supply” as a key driver in each of its planning scenarios. Future water supplies

are projected to be impacted by climate change in the Cooperative Growth, Adaptive Innovation, and Hot Growth

planning scenarios.

~liac froy a
ples irom L

The CWCB has undertaken several studies and investigations on the impact of climate projections on the future of water

use in Colorado. Most notably was the development of the Colorado Climate Plan (CCP), which focuses on observed climate
trends, climate modeling, and climate and hydrology projections to assist with the planning and management of water
resources in Colorado. The CCP discusses the most recent global climate projections (CMIPS) and recommends the integration
of these results with the previous global climate projections (CMIP3) to provide a representative range of potential future
climate and hydrological conditions.

Colorado's Water Plan incorporates the impact of climate change and identifies two future potential climate projections for the
planning scenarios. The projections reflect “Hot and Dry" conditions and conditions that are in between Current conditions and
the Hot and Dry conditians (“In-between™). The climate projections are assigned to the planning scenarios as follows:

o
] 4
g Current é Trend of all
2 modeling
= In-Between . results
3 .
EY

Hot and Dry

Increasing Crop Irrigation Requirement (CIR)

The effort associated with processing the projected climate data and downscaling the information for use at the Water
District level was completed through the Colorado River Water Availability Study Phase Il (CRWAS-1I) project. This effort,
resulted in a time series of climate-adjusted “natural flow™ hydrology at over 300 streamflow gage locations statewide
for each climate projection. Natural flow hydrology for the In-Between and Hot and Dry conditions differed from Current
conditions in various degrees depending on location. In general, peak runaff tended to occur earlier than Current in some
locations, average annual natural flows tended to be lower than Current in most locations, and frequency /duration of
droughts tended to increase.



GOALS

Technical Update update goals:

* A consistent statewide framework for examining future
water supply and demand scenarios.

* Toolsanddataforroundtablesto update their basin plans
(e.g. identify local solutions).

 Meet other WaterPlan timing goalsand actions (e.g. Chapter 6 Actions)
* Monitor Drivers
 Promote the use of scenario planning and adaptive strategies
e Support the Colorado Decision Support System

P —



METHODOLOGIES

2050 Demand Projections Hydrologic Modeling
- IPPs Municipal Modeling

Agricultural Modeling

= 2050 M&I Gap Environmental Modeling

Scenario Planning Across Major Drivers

B weak Econo C cooperative Growth | [J) Adaptive innovation
1606 6 i
T R Y
* Ueee || *9009e|| o
. 2008 2010 mzu. 2030 2040 2050 E% g ﬁ ﬁ ﬁ a é é ﬁ é ﬁ § a a
- miCn Ty T =T




hith

Presentation by
Becky Dunavant

www.cdmsmith.com
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E nvironmenta| and

R_ecreational

The Environmenta) and
Recreational component

of the SWSI Update will During the sws) 2010 Process, basin roundtables identified
focus onthe development required to meet the noncensumptive neads identified as
q

of two ools: Assessment and focus areq development

survey to collect information on exf

§ methads and Studies. In addition,
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Environmental & Recreational Tools

* Methodology Review

 Database Update

e  Previous Efforts

Consistent
 Current Enhancements Analytical

Foundation

e Environmental Flow Tool

e Whatitis/is not

*  Overview and Data Inputs Basin Implementation Plans
&
Stream Management Plans

*  QOutput Summary



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

e Developmentof an E&R Flow Tool.

Recreation Database

Method/Tool 1 Method/Tool 2

Environmental and :
Environmental Flow

Update [

Based on 3 success

Aid in E&R project
factors:

refinement,
categorization, and

Enhanced Technical o
prioritization

Foundation

Engaging and Meaningful

User Experience L
Assess variation across

Planning Scenarios

Integration into Colorado

Water Planning Process



— Statewide Nonconsumptive Needs Assessment Focus Map ¥

North Platte Basin

P . Environmental and Recreational
Subcategory Gount by Stream Segment

Colorado Basins

‘Yampa/White Basin

* SWSI 2010 Nonconsumptive
Needs Assessment S

-~ Recreational Segments.

South Platte/Metro Basin
Candidate Environmental and
Recreational Focus Areas

Environmental Focus Area

Environmental and Recreational
Focus Area
~~— Recreational Focus Area

Colorado Basin

Environmental and Recreational
7 Fealures al Risk

e SWSI 2010 Nonconsumptive i

and Scientific/Educational Segments.
Environmental and Recreational

T Segments

~~— Recreational Segments

Projects and Methods =

Arkansas Basin
Environmental and Recreational
Subcategory Count by HUC

1-2
.3
R

Southwest Basin Rio Grande Basin

* Nonconsumptive Needs

+  Cities and Towns - 4.8 | R
A Highways
= c:..m:i 0 25 50 100 150
[ sasins L ] ** Noto: Soa Individual basin maps and documentation

in Appendix D of the NCNA Mapping Report for
1inch = 12 miles. detailed Needs Assessment information.




Environmental and Recreational Database Update

Update Data
Processing
Procedures

available
Project
Information

2Jualiadx3
15N

[njuiuea|n

ul Suidedu3




Update Data
Loading Processing
Procedures

User Guide
Streamlined data
loading process
through Excel

templates
Facilitates
transparency with
data processing
Increases quality
and consistency of
data

Environmental and Recreational Database Update -
Enhanced Technical Foundation

Update
Spatial Unit
Analysis

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

Data linked to
stream segment
and HUC

__ | Legend

NHD and

Flowlines

SWRF
Only

NHD Only
(with
GNIS ID)
NHD Only
(without
GNIS ID)




Environmental and Recreational Database Update -

Excel-based
Templates

Ease of loading or
retrieving database
information

=5 Relationships "\

thlProject

¥ ProjediD
ProjectIDOriginal
ProjectMName
ProjectCategory
ProjectType
ProjectLocation
ProjectBasin
Projectstatus
ProjectBudget
ProjectFundingSourcy
ProjectContact
ProjectContactID
ProjectQuantification
ProjectQuantification
ProjectWeightStatus
ProiectMote

refProjectType

thlContactProject

ProjectID

ContactID ——

% ProjectContactiD

T ProjectType E

BroiecTuneNacr

thiProjectProtection

B ProjectProtectionlD

ProjectlD
Attribute
ProtectionType

thiContact

refAttribute
B attribute
AttributeDesc
AttributeSeqh

¥ ContactiD
QriginalContactD
ContactFirstName
ContactlastName
ContactStreetAddress
ContactCity
ContactState
ContactZip
ContactOfficePhone
ContactMobilePhone
CaontactEmail
ContactOrganization
ContactOrganizationWebsite

[+]

refProjectStatus

1 ProjectStatus
ProjectStatusDesc

thlSegmentProject
COMID
ProjectlD
SegmentLength
] SegmentProjectSeqi

Database Tables and Relationships

thlAttributeClassificationG...
o
AttributeClassificationVo
Attribute
AttributeClassificationGn
Basin

thlSegmentAttributeClass

COMID
Attribute
AttributeClass
b SegmentAttributeClassSeqN

thiBasin

% Basin
BasinSeqN

thlSegment
¥ comm
Basin
CandidateFocusArea
SegmentLengthMile:
Source
SegmentSeqh E

refAttributeClass
B attributeClass
AttributeClassDesc
AttributeClassType
AttributeClassSeqM
AttributeClassMote




Environmental and Recreational Database Update -

6 The Plan | cowaterplan x \ & Art Garage X | 48 Map Viewers | Colorado's Decisic X B CWCB Viewer x  +

Online Mapping Feedback ‘ﬁ? . CWCB Data Viewer

Tools Draw Measure Find

Tool Labels X
. fm
e ¥ + = © m e Lt o B =
Home Identfy  Pan  Zoomin ZoomOut Initial View Bookmarks  Eport  UploadData  Addlayers LayerCatoog  Share  Print  Data Download
Navigation Sharing
= o
Home Cr,, NEBRASKA g

sAaND M ILLS
Welcome to the Colorado Water Conservation Board

b %5 Rock Springs
uTAH che, 2
The Colorado Water Conservation Board (CWCE) was. Great

4 GREAT SALT =
created over 75 years ago to provide policy direction on || T |, SREAT &L Sal Lak

gt Prata
water issues. CWCB is Colorado’s most comprehensive b < lorth Platte
water information resource. The agency maintains - Sh ——
expertise in a broad range of programs and provides GREAT SALT o gf"v‘ Lake. © Grand |sland
technical assistance to further the utilization of [Y1frar&nesssr e Putrogkemmey=
Colorado's waters, - e § = i i oot
miTanng z £ NEBRASKA
ange Souh 7 : Ut ara it 8 / 3
Governed by a 15 member Board, the CWCE's | ey " T
responsibiliies range from protecting Colorado's | Proing Repubican
streams and lakes 10 water conservation, flood
mitigation, watershed protection, stream restoration,
drought planning, water supply planning and water 1
project financing. The CWCB also works to protect the -
state's water apportionments in collaboration with other 8
western states and federal agencies. 7 4
Contact CWCB Hays S Tin
Department of Natural Resources o &
‘Transparency Online Project (TOP) ;
i
' KANSAS
e
;‘W 7y Doda=city 4
| § ) insanes i
e Sarc s
R
Sordiall ; MR e R §
: - e
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i

Canadian

Home | S Layers

H O Type here to search

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



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

Improve Database
Content

Attributes have been
consolidated,
duplicates removed,
categorized into
“macro-attributes”
Spatial data updated
through agency-
supported,
publically-available
GIS sources

Expand Available
Project Information

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

MACRO-ATTRIBUTE CATEGORIES

Instream
Flows

Coldwater Warmwater Plains
Fish Fish Fish

e

UPDATED / VERIFIED / CONSOLIDATED
ATTRIBUTES FOR E&R DATABASE

108

ENVIRONMENTAL / RECREATIONAL ATTRIBUTES FROM
NCNA FOCUS AREA MAPPING



Environmental Flow Tool

Flow Needs & |-
Protections &

e

Threats,
Risks,

=== Actions




Environmental Flow Tool

Whatitis:
High-level tool that :

e 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

* |dentifies potential risks through flow-ecology calculation projections
 Servesas acomplementary 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

_ SWSI Flow Teol s
Soft O ' e
O Wa re Ve rVI ew Basin Name: | Node Name: |
South Platte j DE707500 (S Platte River @ 5 Platte))| j
— Caloulation Period
Year End Year Available Simulation Pariod =
1976 | 2012 1976 - 2012

— Flow Data Sats

* Visual Basic for Applications, Excel workbook Historicat: —

* User-friendly form-based interface functionality | s e

— Outputting Description of
- manthly timeseries plof Data Sets

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




Environmental Flow Tool - Data Inputs

Flow Tool Nodes:

 Presence of E&R Attributes
* Spatial consideration by basin

 Data Availability (completeness,
period of record)

Legend

@  Flow Tool Node

Rivers

i

Major River Basins

acro-Attribute
ount by HUC

o
=]

111

@ o B W N

we@;n
s

Macro-Attributes:
1. Fish - Cold water
2. Fish - Warm water
3. Fish - Plains

4. Wetland

5. Boating

6. ISFs




Environmental Flow Tool - Data Inputs

3-Year Running Average Flow (AFM)

Modeled Flow Data: 1,000

== Naturalized e==Business as Usual
16,000 ===\Neak Economy «===Cooperative Growth
. e Adaptive Innovation  ====Hot Growth
* Monthly time-step 14,000
_ . 12,000
 [Includes baseline, naturalized,

and the 5 planning scenarios™ 10,000
(from the Colorado Water Plan) 8,000
6,000
4,000
*Arkansas and Rio basins do not have models 3 000
0

Aug-75 Feb-81 Aug-86 Jan-92 Jul-97 Jan-03 Jul-08



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.

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

 Relationshipsinclude risk classes based on percent change to key metrics.



Environmental Flow Tool

Output Summaries:

e Flow statistics

Scenario 1: | Scenario 2: | Scenario 3: | Scenario 4:
Business as | Weak Cooperative | Adaptive Scenario 5:
Flow Metric Naturalized | Usual Economy Growth Innovation | Hot Growth

e Environmental Flow AnalySes  [codwater i bmcion racion au sep

Change in Peak Flow, for Wetland Plants

Change in Max Sucker Biomass

Change in Peak Flow, for Warmwater Fish

e |Impairment Anomalies Chart Change in Average Annual Fow

Change in Average Winter Flow

Change in Average Late Summer Flow

 Hydrologic Classification Table e

= low ecological risk due to changes in flow
= moderate ecological risk due to changes in flow
= less moderate ecological risk due to changes in flow

 Regulatory Low Flow Table

= high ecological risk due to changes in flow

= very high ecological risk due to changes in flow
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