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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  
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Public Values Regarding Water Issues in Colorado 

Question 
• Can we better understand public values related to water supply challenges 

in Colorado? 

Analysis 
• Update to 2013 CWCB survey of public water issue awareness 



Public Values Regarding Water Issues in Colorado 

Top Three Public Concerns 

 

 

 

Key Insights 

Top Three Public Solutions 
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Economic Impacts of Shortages 

Question 
• What are potential economic impacts of failing to solve future 

supply/demand gaps in Colorado? 
Analysis 

• Estimate future annual revenues not realized and associated reductions in 
jobs for future gaps 



Economic Impacts of Failing to Solve Future Projected Supply/Demand Gaps 

Key Insights 

Existing Shortages Impacts 
• $3 billion annual revenue not realized 
• 28,000 fewer jobs 
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Already Incurred

Incremental New

Failing to Solve 2050 Shortages 
• $53 - $90 billion in annual revenue not 

realized 
• 335,000 – 587,000 fewer jobs 
• $3 - $6 billion annual state and local tax 

revenues not realized 

Proportions of projected 2050 economic impacts already incurred  
due to gaps in available agricultural water supply 



Storage Opportunities 

Question 
• What opportunities exist for developing future storage and increasing 

existing storage? 

Analysis 
• Queried the State’s water rights 

database to identify: 
1. Current statewide storage  
2. Future conditional storage 
 

7.5 Million Acre-Feet of 
Total Current Storage 



Storage Opportunities 

Key Insights 

Other Storage Opportunities 
• Reallocation of flood storage 

• Removal of sediment from reservoirs 

• Rehabilitation of fill restricted dams 

• Dam enlargements 

• Aquifer storage and recovery 

 

6.5 Million Acre-Feet of 
Conditional Future New 
Reservoirs 



Water Reuse 

Question 
• What are key considerations for developing future reuse projects? 

Analysis 
• Compared benefits and challenges of the following types of reuse: 

Reuse via Exchange 
Indirect Potable Reuse 
Direct Potable Reuse 

Non-Potable Reuse Graywater Reuse 



Water Reuse 

Key Insights 

•All forms of reuse can reduce 
the need for new supplies 

•Some types of reuse can be 
more effective than others 

•Reuse can result in a reduction 
in downstream flow that 
requires close coordination 
with downstream users 



Alternative Transfer Methods (ATMs) 

Question 
• How might traditional barriers to ATMs be overcome and to what scale would they be 

needed to make a large impact? 

Analysis 
• Compared benefits and challenges of the following types of ATMs: 

 

 

 

 

Ag. To Municipal Ag. To Environmental Ag. To Compact Compliance 



Alternative Transfer Methods (ATMs) 

Key Insights 
Key Methods for Overcoming Barriers 

• New legal abilities to transfer water 

• Ability to protect HCU 

• Innovative ATM operations, e.g. split-

season fallowing 

• Recognition that there is no “one size fits 

all” approach for ATMs 

Land Required for Large-Scale ATM 
To meet 25% of a hypothetical South Platte 

Basin municipal gap of 100,000 acre-feet: 

• 15% of South Platte Basin irrigated 

acres (825,000 acres) may need to be 

enrolled in large-scale ATM program 

• Significant infrastructure components 

potentially required 
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NEW TOOLS FOR WATER PLANNING 
in Colorado 



Environmental Flow Tool 

Environmental 
Flow Tool 

Flow Needs & 
Protections 
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Environmental Flow Tool 



Environmental Flow Tool 
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Business as 
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Weak 
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Cooperative 
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Cold Water Fish Baseflow Fraction: Aug, Sep                 
Change in Plains Fish Baseflow Fraction: Jul, 
Aug                 
Change in Peak Flow, for Wetland Plants                 
Change in Max Sucker Biomass                   
Change in Peak Flow, for Warmwater Fish                 
Change in Average Annual Flow                   
Change in Average Winter Flow                   
Change in Average Late Summer Flow                   



Colorado Water Project Cost Estimating Tool – Overview 



Colorado Water Project Cost Estimating Tool – Global Inputs 



Colorado Water Project Cost Estimating Tool – Project Modules 
Project Module Types Components General User Inputs 

Pipelines Raw, Treated Pipelines, Pump Stations, 
Storage 

Project Yield and Peaking Factor, Pipeline Profile Components, 
Pipe Size and Length, Pump Type 

Well Fields Public Supply, Aquifer Storage and 
Recovery, Injection, Irrigation Wells 

Wells, Booster Pumps, 
Pipe Network 

Water Table Characteristics, Project Yield and Peaking Factor, 
Transmission Pipeline Profile Components, Number of Wells 
and Average Production, Well Depth and Capacity, 
Transmission Pipe Size and Length, Booster Pump Capacity 

Reservoirs New Reservoir, Reservoir 
Expansion, Reservoir Rehabilitation 

Reservoir, Reservoir 
Rehab, Hydropower 
Production  

Project Type, New Storage Volume, Reservoir Rehab Project 
Description, Cost of Rehabilitation, Height of Falling Water, 
Discharge through Hydropower Station  

Treatment Various Treatment Types Treatment Average Day Demand and Peaking Factor, Treatment Type 

Water Rights 
Instream Flow Requirements, 
Recreational In-Channel Diversion, 
Water Supply 

Cost Total Capital Cost of Water Right Purchase 

Ditches and Diversion New Ditch, Ditch Rehabilitation Diversion Structure, 
Headgate Structure, Ditch 

Type of Diversion Structure, Type of Headgate Structure, 
Maximum Diversion Discharge/Ditch Capacity, Type of Ditch, 
Ditch Length 

Streams and Habitat 
Stream Restoration, Conservation, 
Habitat Restoration/Species 
Protection, Acid Mine Drainage 
Water Treatment 

Land Acquisition, Channel 
Improvements, Channel 
Structures, Channel 
Realignment 

Stream Width Range, Length of Restoration, Level of 
Restoration 

User-Specified Project Project Types not represented by 
other modules User-specified Project Description, Total Capital Costs, Total Operations & 

Maintenance Costs 



Colorado Water Project Cost Estimating Tool – Project Modules (example) 



Colorado Water Project Cost Estimating Tool – Costing Module 



Colorado Water Project Cost Estimating Tool – Cost Summary Sheet 



Colorado Water Project Cost Estimating Tool – Intended Use 

Limitations 

• Does not replace developed and/or detailed cost estimates  

Provides 

• Basins a tool to estimate/report planning-level costs for proposed 

projects 

• Basins a tool for financial reporting of project cost estimates during BIP 

development 

• CWCB like-for-like comparisons of proposed projects across the state 



RUSS SANDS 
SENIOR PROJECT MANAGER 

WATER PLAN 
COLORADO 

S E T T I N G  T H E  S T A G E  F O R  U P D A T I N G  T H E  



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  



UPDATING THE  
WATER PLAN 

ANALYSIS + TECHNICAL UPDATE PHASE 

BASIN PLAN UPDATE PHASE 

COMPREHENSIVE UPDATE PHASE 

A 
B 
C 



C L A R I F Y  
T H E  M E S S A G E  

- Rebrand; make it clear how various plans are connected 

- Help people understand where you’re going and why 

- Can’t just be “because” – show the Value Add! 



BETTER NUMBERS 
SUPPORT BASIN FUNDING 
1. UPDATE PROJECT LISTS 

 

2. UTILIZE COSTING TOOL  

 

3. IDENTIFY HOW PROJECT LISTS MIGHT BE TIERED 



GRASS ROOTS EFFORTS  
HAVE TO KEEP GROWING 
1. HAVE BRT GOALS CHANGED? (50% TURNOVER) 

 

2. EVALUATE LOCAL GAPS AND OPPORTUNITIES?  

 

3. INTEGRATE NEW BASIN PLANNING EFFORTS (e.g. SMPs) 



LIVING PLANS ONLY 
LIVE IF THEY GET UPDATED 
1. WHAT NEEDS TO BE UPDATED IN THE WATER PLAN? 

 

2. HOW ARE WE TRACKING PROGRESS? 

 

3. WHAT ACTIONS ARE COMPLETED OR NEED TO BE ADDED? 

“Chapter 11 
confirms that the 
plan is a living 
document that will 
require updates on 
an ongoing basis.” 
 

- Colorado Water Plan  



UPDATE IPPS 

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 AT E R  P L A N  
U P D AT E  

HIRE CONTRACTORS 

SEPT ‘19 – JAN‘20 

NOV ‘20 – NOV ‘22 
C-9 

2022 

HOW WE’RE PLANNING TO GET THERE. 



 

S E P T E M B E R  2 5  +  2 6   2 0 1 9    

SUMMIT 
AGENDA 



Q U E S T I O N S ?  
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