Colorado's Water
Supply Future

IBCC Meeting

Longmont, Colorado
March 16, 2008

COLORADO

-

DEPARTMENT OF

NATURAL
RESOURCES




Agenda

A Welcome, Introduction, and Agenda Review
AScenarios for Col oradobo:
A Demand Management Strategy

A Agriculture Transfer Strategy

A New Supply Development Strategy

A Next Steps and Path Forward

A State Budget Update



Today I Examine the Engineering
Evaluation Elements for Strategies

A Description of strategy or project elements i water
source, conveyance and storage, water quality

A Capital costs i permitting, mitigation, land
acquisition, pumps, pipe, treatment

A Annual O&M costs i energy, equipment
maintenance and replacement

Purpose

Ability to begin to compare
tradeoffs between strategies




After Today 1 Further Evaluation of Strategies
will Include:

A Identification of:
I Project benefits
I Implementation issues
I Potential attributes/additional options
I Acceptability

A Other evaluation elements:
I Additional cost elements (water rights or storage)

I Discuss potential attributes/additional options for ag transfer and
new supply development options with Basin Roundtables

I Incorporate other conservation elements such as sharing of
conserved water and the infrastructure and institutional
arrangements required

A Qualitative description of how each strategy meets the
Vision Statement and Vision Goals



ScenariosforCol or ad

Water Supply Future




Scenarios will Address the Following Water
Needs

A Municipal & Industrial
A Agricultural
A Environmental & Recreational




Development of Scenarios

A Overview of Water Needs
I M&l (short-term and long-term)
I Agricultural
I Environmental Needs
A Scenario Development for M&l Needs
I Low to High Demand
I Low to High Supply
A Scenario Portfolios for M&l Needs
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In 2030, the South Platte and Metro Basins
will have 409,700 of New Demand

A South Metro

A Denver Metro

A Northern

A Upper Mountain
A Lower Platte

A South Metro
Counties Rueter-
Hess

AECCV Northern

A Non-trib GW

A Denver Metro
Counties

A Aurora Prairie /
Waters

A Thornton
Poudre Pipeline

A Ag Transfers

A Gravel Lakes

A Northern Counties
CBT acquisitions,
ag transfers and
local storage

IPPs NEPA,
123,000

A Moffat Firming
AWindy Gap Firming
ANISP

A Halligan-Seaman
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In 2030, the Arkansas Basin will have
80,900 of New Demand

A Upper Arkansas
, A Unincorporated El Paso
A Arkansas Valley County
~ Conduit A Lower Arkansas
A Well augmentation A Southwestern Arkansas
A Non-trib GW
APSOP

A Existing water
rights

A Agricultural
Transfers

IPPs NEPA, , _
42,400 A Southern Delivery

System
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In 2030, the Colorado Basin will have
61,900 of New Demand

Gap, 3,000

A Pitkin County IPPs
Existing Supplies

A Ruedi Reservoir

A Mesa City IPPs
Existing Supplies,

A Grand County
A Summit County

Ag Transfers Uncertain

Ruedi/Wolford IPPs, 11,400
AJerry Creek

Reservoir

A Garfield City IPPs
Existing Supplies

A Ag Transfers

A Eagle City IPPs
Existing Supplies

A Ag Transfers

A Eagle River
Process
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Example of Portfolio to Meet 2050 M&l
Needs

» |dentified Projects and
Processes

® Reuse

* Density and Landuse

» M&| Conservation

“ Transbasin Diversions

®m Ag Transfer
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2050 Pl anning Hor
Water Supply Future
A

High Demand High Demand
Low Supply High Supply
Demand Factors:
A M&I Growth Mid-Demand
A Energy _
BEINENE Mid-Supply
A Identified
Projects and Low Demand Low Demand
Processes
Uncertainty Low Supply High Supply

Supply Factors:

A Colorado River Hydrologic Variability
A Climate Change

A Compact Considerations

Z
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Scenari1 o f or Col or ado
Future

A Not forecasts of the future
A Represent potential conditions in the future

A Influenced by issues outside of the control of a
water manager

There does not need to be
agreement on each scenario just an
acknowledgement that these scenarios
may happen in the future
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Scenari1 o f or Col or ado
Future

A Strategies are water management responses to
future conditions

A Strategies can be related to future conditions
and assessed by performance measures related
to the vision goals

A Utilize no regrets planning platform
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Scenario Development Summary

A Many issues outside of control of water manager

A For this effort have focus on issues that impact
water demand and supply

A Developed narratives for demands and supply

A Demand narratives are very detailed based on
2050 demands projections

A Supply narratives are more general detail will be
provided by the Colorado River Water Supply
Availability Study
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2050 Pl anning Hori z
Water Supply Future

High Demand w High Demand @

Low Supply

Demand Factors:
AM&l Growth Mid-Demand
A Energy Mid-Supply @

Demands

A Identified
: N ]
Projects and Low Demand @ Low Demand
Processes
Uncertainty Low Supply @ High Supply

>

Supply Factors:

A Colorado River Hydrologic Variability
A Climate Change

A Compact Considerations



Water Supply Strategies

A Water Conservation
A Agricultural Transfers _
I Conventional and alternative transfers

A Development of New Supplies
I West Slope M&l and Energy
I Transbasin

These strategies address M&I needs, but options to
address agricultural and nonconsumptive needs will
be added as strategies are evaluated
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2050

Demand Factors:

A M&I Growth

A Energy
BEINERLIS

A Identified
Projects and
Processes
Uncertainty

Conservation
Agricultural Transfers

Colorado River

Pl ann
Supply Future

A

High Demand
Low Supply

Low Demand
Low Supply

ng

Hor

High Demand
High Supply

Low Demand
High Supply

Z 0N

Supply Factors:

A Colorado River Hydrologic Variability

A Climate Change

A Compact Considerations
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Conservation Strategy




Conservation Strategy

A 20 to 40 percent savings analyzed for each
basin

A Management practices identified
A Overview of initial results

A Feedback on how much this strategy will reduce
overall 2050 demands
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Overview of Conservation Strategy
Approach

A Used SWSI 1 as baseline

A Estimated percent reduction in water usage at
2050 at 20 percent, 30 percent, and 40 percent
reduction levels from SWSI 1

A Examine measures identified in SWSI 2 that
could be utilized to achieve reduction levels

A Review results with major water providers and
Basin Roundtables

A Summarize findings
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Initial Results

A What progress have we made in meeting 2030
demands with respect to demand reductions
from conservation?

A What demand reductions should be
Implemented by 20507?

A What conservation best management practices
could be used to implement these reductions?

A What do other states require regarding
conservation or demand reporting?
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Projected 2030 Water Demands using SWSI GPCD vs. Projected Water
Demands using Updated GPCD
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SWSI 2 Conservation Measures

A Turf replacement A Residential landscape
A Utility water loss audits
reduction programs A Residential indoor audits
A Toilet rebates A Sub-metering in multi-
A Conservation oriented family housing
water rates A Commercial landscape
A Washer rebates audits
A Cooling towers increased A Commercial indoor audits
cycle concentration A Metering of all utility
A Rebates for landscape customers

retrofits other than turf
replacement
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South Platte Basin Example

Conservation Measure

Turf Replacement

‘ Preliminary Projected Savings at 2050

104,300 AFY to 208,600 AFY

Leak Detection Programs

35,200 AFY to 58,600 AFY

Toilet Rebates

53,100 AFY

Conservation Orientated Water Rates

20,400 AFY

Washer Rebates

15,400 AFY to 36,400 AFY

Cooling Towers

1,540 AFY to 12,200 AFY

Rebates for Landscape Retrofits other
than Turf Replacement

3,100 AFY to 10,000 AFY

Residential Landscape Audits

3,500 AFY to 10,400 AFY

Residential Indoor Audits

2,100 AFY to 6,300 AFY

Submetering in Multi-family Housing

2,800 AFY to 7,800 AFY

Commercial Landscape Audits

1,300 AFY to 5,000 AFY

Commercial Indoor Audits

/700 AFY to 3,300 AFY

Total Project Savings

267,000 AFY to 432,000 AFY




Colorado Basin Example

Conservation Measure
Turf Replacement

‘ Preliminary Projected Savings at 2050

12,900 AFY to 25,900 AFY

Leak Detection Programs

5,800 AFY to 9,700 AFY

Toilet Rebates

6,000 AFY

Conservation Orientated Water Rates

2,500 AFY

Washer Rebates

1,900 AFY to 4,500 AFY

Cooling Towers

190 AFY to 1,500 AFY

Rebates for Landscape Retrofits other
than Turf Replacement

400 AFY to 1,200 AFY

Residential Landscape Audits

400 AFY to 1,300 AFY

Residential Indoor Audits

300 AFY to 800 AFY

Submetering in Multi-family Housing

300 AFY to 1,000 AFY

Commercial Landscape Audits

200 AFY to 700 AFY

Commercial Indoor Audits

100 AFY to 500 AFY

Total Project Savings

31,600 AFY to 56,200 AFY




Conservation Strategy Next Steps

A Complete basin by basin analysis

A Work with water providers and Basin
Roundtables to confirm analysis

I Confirm where 2000 to current savings Is permanent
or temporary

T Confirm conservation measures utilized

A Summarize findings
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Conservation Strategy Next Steps

A Identify benefits, implementation issues,
potential attributes and acceptability

A Cost Estimates

A Utilize demand reductions as baseline
conditions for meeting 2050 water needs

A Analyze other conservation elements such as
sharing of conserved water and the
Infrastructure and institutional arrangements
required
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M&I Conservation Strategy
Example of Benefits, Impacts and Attributes

Potential
Attributes

Benefits | Impacts

Cost effective water | Potential reliability Environmental or
supply strategy concerns recreational flows

Reduces need for Consideration of
future transbasin utilities financial

diversion model

Reduces need for For higher levels of

future agricultural conservation,

transfers potentially severe
landscape impacts
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Overview of Agricultural Transfer
Strategy and New Supply
Development Strategy




Today I Examine the Engineering
Evaluation Elements for Strategies

A Description of strategy or project elements i water
source, conveyance and storage, water quality

A Capital costs i permitting, mitigation, land
acquisition, pumps, pipe, treatment

A Annual O&M costs i energy, equipment
maintenance and replacement

Purpose

Ability to begin to compare
tradeoffs between strategies
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After Today 1 Further Evaluation of Strategies

will Include:

A Identification of:
I Project benefits
I Implementation issues
I Potential attributes/additional options
I Acceptability
A Other evaluation elements:
I Additional cost elements (water rights or storage)

I Discuss potential attributes/additional options for ag transfer and
new supply development options with Basin Roundtables

I Incorporate other conservation elements such as sharing of
conserved water and the infrastructure and institutional
arrangements required

A Qualitative description of how each strategy meets the
Vision Statement and Vision Goals "



Assumptions for Today
Agricultural Transfer Strategy and New
Supply Development Strategy

A Delivery of similar water quality

A With exception of Green Mountain concept,
strategies will deliver water in the range of
100KAF to 250KAF

A Provide apples to apples comparison of key cost
components

A Cost presented in terms of net present value and
cost per acre-foot basis
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Cost Estimate Approach

High level or reconnaissance planning approach
Preliminary estimates
Reviewed existing studies

dentified major cost components
I Pipelines

I Pump stations

I Tunneling

I Water treatment

I Land Costs

A 2009 unit costs

Do To To o

43



Conveyance Cost Components

Capital Annual O&M

A Pipeline A Power costs

A Pump stations A Pump and pipeline
A Tunneling maintenance

A Land/Easements
A Engineering and Legal
A General contingencies
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Treatment Cost Components

Capital

A Treatment type based on
water quality
I Reverse osmosis
I UV for bypass water
I Conventional treatment

A Includes costs for building
treatment facilities

A Unit costs for treatment
range from $1.90/gallon
to $5.02/gallon

Annual O&M

A O&M costs based on
treatment type

A O&M costs range from
$0.30/Kgal to $1.03/Kgal
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Concepts That will be Presented Today

A Lower South Platte concept
A Lower Arkansas concept

A Green Mountain concept

A Yampa concept

A Flaming Gorge concept
A Colorado River Return Reconnaissance concept
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