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Why was the study conducted?

Recent Statewide Drought

Increasing Front Range Municipal Demand

Douglas County Regulations 

Holistic Approach Required- Cut Demands 50%
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Grant Applicants and Funding

Applicants
Dominion Water and Sanitation District
Castle Pines North Metropolitan District
Douglas County

Funding
Colorado Water Conservation Board 
Dominion Water and Sanitation District
Douglas County 
Castle Pines North
Plum Valley Heights HOA 
Thunderbird Water & Sanitation District



Project Advisory Committee

Chairs
Ronda Sandquist – Lead Chair, attorney
Amy Conklin – Littleton City Council, hydrology background

Committee Participants
Andrew Appell – Denver Water Planning Division
Joe Porter – Design Workshop, land planner
Mike Gilsdorf – Arapahoe Acres Nursery, Chatfield East HOA
Nicole Adams – Thunderbird Water & San Dist
Jeff Watson – Douglas County
Elyse Salazar – Douglas County
Brent Mecham – No. Colo. Water Conservancy Dist.
Dave Merritt – Colo. River Water Conservation Dist.
Paul Lander – City of Boulder CWWC
Kevin Lusk – Colorado Springs Utilities
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water quality
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What Is Precipitation Management?

Wise Use of a Scarce Resource

Integral Component of Total 
Water Management

Neighboring States Allow 
and Encourage It





Annual Total Precipitation for Kassler, Co (1950-2004) 
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Augmentation Requirements

Current Law:

100% of precipitation diverted and consumed must be augmented 

Two Exceptions:

àGravel pits (CRS 37-80-120) 

àStreambed reservoirs (CRS 37-84-117(5)) 

(Where 30% or less of precipitation falling on lake surface must
augmented)
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Findings:
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at Example Site in NW Douglas County

Total Precipitation = 

+ Native Vegetation ET
+ Winter Sublimation

Deep Percolation
+ Change in Soil Moisture



Precipitation Over 
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Factors Influencing Demand

Irrigated Area

Landscaping

System Performance

Water Management



Irrigated Area

Development Criteria and Density

Impervious Area

Irrigated Turf Area

Irrigated Planting Area

Non-Irrigated Area



Landscaping

Turf Categories

Bluegrass

Fescue

Buffalograss

Plantings

Traditional

Moderate

Native



System Performance

Application Method

95%Subsurface Drip
80%Rotor
75%Spray

EfficiencyIrrigation System

Installation & Operations Method

60%Poor
80%Good

100%Excellent

EfficiencyDescription



Water Management

Effective Precipitation

Irrigation System Technology

0%No Technology
40%Passive
80%Active

Technology Adjustment 
Factor

Technology Type



Combined Factors

Utilizing these factors a formula was developed to establish 
outdoor water demands:

System Performance
Irrigated 

AreaX
(Landscaping - Water Management)

=
Outdoor Water 

Demand



Irrigation Demand Alternatives

• Traditional Landscaping 

• Moderate Conservation Landscaping

• Water Wise Landscaping



Irrigation Demand Alternatives
Traditional Landscaping

Total Irrigation Area = 50.2% of Lot
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Irrigation Demand Alternatives
Moderate Conservation Landscaping
Total Irrigation Area = 38.5% of Lot
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Irrigation Demand Alternatives
Water Wise Landscaping

Total Irrigation Area = 21.5% of Lot
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Outdoor Water Demand Conservation
Alternative Water Demand Summary

7.6

15.3

32.3

(gallons per 
square foot)

76%0.08Water Wise Landscaping

53%0.16Moderate Conservation Landscaping

---0.35Traditional Landscaping

(%)(acre-
feet)

Savings From 
Traditional

Irrigation Demand
Demand Scenario

One Single Family Residential Equivalent (SFE)



Sensitivity Analysis

• Irrigated Area – 57% water savings 

• Landscaping – 34% water savings 

• System Performance – 52% water savings 

• Water Management – 34% water savings
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Provider Commitment and Public Acceptance

Provider Commitment

Information and Education

Resources

Public Acceptance

Willing to implement water savings 

Requires a paradigm shift in landscape thinking 
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Precipitation

Cistern 
Capacity

Capture Efficiency

Losses

Precipitation

Capture Efficiency

Losses

Sidewalks, Driveways, 

Regional 
Catchment

Rooftop

Rooftop

15%

15%

85%

85%





Rancho Viejo

Santa Fe, NM





Concepts of Balancing Supply and Demand

General 
pattern of 

precipitation
capture

Supplemental
irrigation water when 

demand > supply

December

General pattern of 
precipitation delivery 

when demand = supply

March June September



Precipitation Collection
Average of Study Period - 1500 sf of Roof Capture Area

1000 2000 3000 4000 5000 6000 7000 8000

Cistern Size (gal)



Cistern Cost

Economy of scale:
@ 1,000 gallon capacity ~ $5.50 to $6.50 per gallon
@ 5,000 gallon capacity ~ $2.00 to $2.40 per gallon
regional storage (10,000+ gallon)~ $1.00 to $1.75 per gallon

•Cost/benefit analysis not provided 
in this study:

•Depends on individual user
situation in terms of alternative 
supplies (e.g. wells going dry)



with New Residential Development

49%0.040.040.08Water Wise & Cisterns 

0%0.080.000.08
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12%0.310.040.35Traditional Landscaping & 

0%0.350.000.35Traditional Landscaping
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Study Recommendations

Government Codes – Government codes implemented to 
provide incentive for water conservation on holistic basis as op
to isolated conservation actions.

Pilot Projects – Pilot projects to provide real data to support 
rainwater findings, outdoor water conservation savings, and cons
acceptance.

Legislative Action – Legislative action to facilitate rainwater 
capture and attract capital for pilot projects while providing balance and 
controls to guard against abuse.


