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March 21, 2011 LID 
Workshop ‐ Initiate 
Dialogue Among 
Experienced 
Professionals 

Form LID Working
Group of 
Interested 

Professionals

PAG Resolution 
Supporting Green 
Infrastructure and 

Low Impact 
Development

Development of 
Products 

Supporting GI/LID

Origin of the LID Working Group



PAG Regional Council GI/LID 
Resolution



LID Working Group Priorities (08/22/11)
Product Total
LID Site Design BMP Guidance 7
Manual providing examples of successful (and unsuccessful) projects 
(or  BMPs?) 6
Identification of Barriers to Adoption of LID 3
A Set of Performance Metrics/Indicators 3
Develop LID Education Materials 2
Annual Conference 1.5
LID Roadway Design Manual 1
A BMP Maintenance Manual 1
Contact List 1
Processes
Recognize Accomplishments 1
Develop an LID Policy 1
On-going Coordination 2
Areas of Interest (not mentioned above)
Influence Policy 2
Write Grants/ seek funding 1

Do applied Research/Demonstration Projects to support LID 1
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Pima County:
Draft Detention‐Retention Manual



Pima County:
Draft Detention‐Retention Manual
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Replace Retention Requirement with a
‘First Flush’ Retention Requirement 
(data U of A Daily rainfall 1895‐2000)



Outline
• Origin of the LID Working Group
• Products that Provide Guidance on GI/LID 
Practices
o Analysis and Design for Stormwater Management
(i.e. Revised Regulatory Flood Detention‐Retention 
Guidance Manual)

o Guidance Manual for Low Impact Development 
and Green Infrastructure

• Case Studies Catalog
• Where do we go from here?



Goal

Demand Management Goal #5: 
Increase the use of rainwater and 
stormwater to reduce demands on 
potable supplies

Action Plan

Demand Management 
Action Plan #7:
Develop Design guidelines for 
neighborhood stormwater
harvesting to encourage the 
creation of habitat and water 
efficient landscapes.



‘Harvestable’ Water (Rainwater/Stormwater)
i.e. water yield





Histogram of Annual Rainfall
University of Arizona 1896‐2000 (water years)

Mean 11.29
Median 10.61
Standard Deviation 3.37
Minimum 4.73
Maximum 21.97

Count 105



Histogram of Daily Rainfall 
(1895 to 2000, University of Arizona)

Mean 0.25
Median 0.14
Standard Deviation 0.32
Kurtosis 14.61
Skewness 3.03
Minimum 0.02
Maximum 4.16
Count 4712
Number of events/yr 44.88



Impervious Doesn’t Mean a 

Roof Sheds 100% of the Rain Rough

Absorbent

Absorbent 
and Rough

Depression 
Storage



Total Volume of Rainfall and Runoff with 0.05” 
Threshold (1895 to 2000, University of Arizona)



Annual Peak Rainfall
(U of A 1896‐2000 Water Years)

Mean 1.44
Median 1.40
Standard Deviation 0.57
Minimum 0.45
Maximum 4.16
Count 105



Modeled Effect on Flood Mitigation
(0.8 ac watershed, 80% impervious, harvesting 1.5”)



Example : 
Palo Verde 

Tree

Plant Type
Plant ET Factors (Waterfall,
High Low

LowWater Use 0.26 0.13
MediumWater Use 0.45 0.26
High Water Use 0.64 0.45

March Plant Water Use

ET March = ETO March X (Plant Water Use Factor) 

ETO March = 4.90 inch (AZMET)

4.90 inch (0.26) = 1.27 inch

Effective P March= 50%x Pavg March

Pavg March = 0.77 inch

Need: 3.3 x catchment to canopy
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LID Planning Practices Should Be 
Considered Before Structural Practices

Low	Impact	
Development	Benefits

Site	Planning
(Avoidance	and	Prevention)

Green	Infrastructure
(Structural)

• Flood Control
• Stormwater Management
•Pollution Prevention
•Energy Efficiency
•Pedestrian Friendly

• Preserve Natural Flow Paths
•Minimize Impervious area
•Reduce Disturbed and Compacted 
Soils

• Rainwater and Stormwater
Harvesting Features

•Naturalized Conveyance Features





LID Planning Practices



Alternative 
Site Design



Structural Practices



Pervious Pavements



Curb Cut Standards



Water Harvesting Basins
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Success Criteria (simplified)
Key performance indicators

Stakeholder 
Requested

Planning Post‐Construction

N/A Included Successful Not Successful
Regulatory Requirements Met

Stormwater Runoff
Stormwater Quality
Resource Protection 

Sustainability Elements Optimized included
Water Conservation
Natural Area Enhancement
Urban Heat Island Mitigation
Education

Cost Acceptable included
Cost Estimate Within Budget
Projected Maintenance Costs Favorable

Implementation Successful included
Constructability Acceptable
Stakeholder Expectations Met
Maintenance Entity Identified

Project Recognition included
Awards Received

Project Function Successful included
Ease of Maintenance 
Value and Function Retained



Case Study: 20‐30 Park (Highland Vista Park): 
Collector street – residential land use
Native vegetation irrigated with harvested stormwater, 
reduced ponding and associated mosquito problems



Infiltration 
Trenches



20‐30 
Park
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Where do we go from here?
• Finish Guidance Manual ‐ review of 
the work in progress by the LID 
Working Group.

• Working draft by end of 2013. 
Circulated as a web page.

• ‘Final’ version by July 2015.
• Continue to Gather Case Studies.



Questions

Evan Canfield: 
evan.canfield@pima.gov


