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Phase II Minimum Measures

Public Education & Outreach
Public Participation
Illicit Discharge Detection & Elimination
Construction Site Runoff Control

Post-Construction Runoff Control
Pollution Prevention & Good Housekeeping
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Post-Construction Program: 
DRAFT Tools

Program Self-Audit
Post-Construction Model Ordinance
Codes & Ordinance Worksheet
Stormwater Manual Builder
Checklists
Performance Bond Tool

Download at: 
http://www.cwp.org/webcast/postconstruction.htm
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Why Should Stormwater 
Managers Care. . .

. . .What the 
Comprehensive 
Plan says?

Land Use As the 
First BMP!



Zoning & Impervious CoverZoning & Impervious Cover

Zoning Regulates

Separate Uses
Parking MINIMUMS
Setbacks
Height
Lot Coverage

Spread-Out 
Development

=

More Impervious & More Runoff



Conserve Wetlands

Transit Hubs

Redevelopment Site Utility Corridors

Underutilized Commercial

Development Should Be Targeted to 
Some Areas. . .



Conserve Wetlands

Sensitive Lakes

WetlandsFlood Plains 

Drinking Water Source Areas

. . .And Avoided in Others



Encouraging Development 
Where We DO Want It. . .

Infill & Redevelopment 
Incentives
Flexible Setbacks & Lot 
Coverage
Redevelopment 
Stormwater Criteria
Fee-in-Lieu Program for 
Watershed Projects
Utility Planning



Discouraging The Wrong Type of 
Development Where We DON’T Want 
It. . .

Overlay Zoning
Performance 
Standards
Special Stormwater 
Criteria (Buffers, 
Infiltration)
Conservation 
Easements
Utility Restrictions



GOAL:  
Comprehensive 
Plan & Stormwater 
Program Should 
Send the Same 
Signal 



Linking Stormwater & Land Use 
(Ch. 2)

Work With Land Use Planners
Comprehensive Plans

Evaluate Existing Codes
Zoning
Subdivision
Utility

Use Watersheds for Integrated Planning
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Have you adopted an ordinance that has post-construction stormwater 
management requirements? 

no
49%

yes
51%



Are BSD/LID credits available to reduce reliance on 
structural controls 
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Does Your Program Allow Stormwater Credits for LID & 
Site Design Techniques



Site-Based LID Credit Systems: 
Replace or Reduce Structural BMPs

Riparian Protection & Restoration
Natural Area/Wetland/Forest 
Conservation & Restoration
Impervious Disconnection

Rain gardens
Rain barrels & cisterns
Grass swales
Infiltration

Pervious Parking
Green Roof



Post-Construction Ordinance:  
(Ch. 3)

Establish Stormwater Criteria
Authorize LID, Provide Credits
Assign Maintenance Responsibility
Require Maintenance Agreement or Covenant
Establish Enforcement Procedures



Post-Construction Model Ordinance

Three Levels of Code Language
Fundamental
Enhancements
Advanced Program

Stormwater Criteria
Plan Review
Inspection & Maintenance
Enforcement

POST-CONSTRUCTION TOOL #3

Download at: 
http://www.cwp.org/webcast/postconstruction.htm



Ensure That  Other Local Codes (Zoning, 
Subdivision) Allow For:

•Open space, conservation design

•Reduction of impervious cover in streets & parking

•Open section roads, natural drainage swales

•Infill & redevelopment

What About Other Codes?



Codes & Ordinance Worksheet (COW)

Evaluate existing codes to reduce impervious 
cover by design
22 Questions

Streets & Parking Lots
Lot Layout
Natural Areas

POST-CONSTRUCTION TOOL #4

Download at: 
http://www.cwp.org/webcast/postconstruction.htm



Driveways

Streets

Parking Lots



Question & Answer Break
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Effective Manuals Have 2 Parts:

Design Manual Policy and Procedures 
Manual

Guidance for selecting & 
designing stormwater 
BMPs at development 
sites 
Used by design 
professionals and plan 
reviewers
Can be an existing state 
or regional manual

Policies and procedures 
to support the local plan 
review process
Used by plan reviewers, 
design professionals and 
administrative staff
Should be prepared at the 
local level



A Good Design Manual Should 
Include. . .

Unified Stormwater Sizing Criteria
Special Criteria for Sensitive Receiving Waters
Special Criteria for Stormwater Hotspots
List of Acceptable Stormwater BMPs 
Detailed Stormwater BMP Design Guidance
Maintenance Reduction Design Features
Stormwater Credits or LID Incentives



A Good Policy Manual Should 
Include. . .

Acceptable Models & Procedures
Template for Maintenance Agreement
Template for Drainage & Access 
Easements
Sample O&M Plans
Criteria for Acceptance of Proprietary 
Devices



Stormwater 
Credit System to 
Make LID A 
Realistic Option 
and Allow 
Impervious Cover 
to be Reduced 
Through Site 
Design





Maintenance 
Access 

Most Manuals Do Not Include Maintenance 
Reduction Design Features



Forebay

All Weather Access Road

Maintenance Reduction Design Features



Developing Stormwater Manuals 
(Ch. 4)

Reference Existing State or Regional Manual
Provide Credits for LID & Pollution Prevention
Develop BMP Specs & Typical Designs – 
Include Maintenance Reduction Features
Provide Training to Design Consultants & Plan 
Reviewers



Design Manual Builder

Review of State & Local Manuals
Best of the Best in 50 categories

BMPs
Programmatic Issues: maintenance agreements, 
easements, LID credits, etc. 

POST-CONSTRUCTION TOOL #5

Download at: 
http://www.cwp.org/webcast/postconstruction.htm



Detailed BMP Design/Performance Specifications

Prince George's Co, MD Bioretention Manual
http://www.goprincegeorgescounty.com/Government/Age
ncyIndex/DER/ESD/Bioretention/bioretention.asp?nivel=f

Lake Co, OH Bioretention Guidance http://www2.lakecountyohio.org/smd/Forms.htm

Washington

Low Impact Development 
Technical Guidance Manual for 
Puget Sound

http://www.psat.wa.gov/Publications/LID_tech_manual05/l
id_index.htm

Wisconsin
Stormwater Management 
Technical Standards

http://www.dnr.state.wi.us/org/water/wm/nps/stormwater/t
echstds.htm#Post

Bioretention

Web Links to Best Resources



INNOVATIVE STORMWATER 
MANAGEMENT IN THE TWIN CITIES 

Jay Riggs, District Manager 
Washington Conservation District 
Stillwater, Minnesota



Projected Population Growth Rate 
2000 to 2030



Mississippi River

Minnesota River

St. C
roix R

iver

Land of 
10,000 
Lakes is 
Land of . . .



Impaired Waters in Minnesota 
2,250 impairments on 284 rivers and 1,013 lakes



91 Conservation 
Districts in the State 
of MN



45 Watershed 
Districts in the State 
of MN

The entire metro has 
watershed plans



Example Projects

Major Factors 
Contributing to 
Implementation of 
LID Practices

Maplewood Raingardens

Burnsville Raingardens

Washington County Big 
Marine Park

Fairway Villas



Maplewood Raingardens

www.ci.maplewood.mn.us



Maplewood Raingardens

www.ci.maplewood.mn.us



Maplewood Raingardens



Hundreds of 
raingardens have 
been installed in the 
City

Maplewood Raingardens

Major Factors 

Existing rural x- 
section 

High cost of curb 
and pipes 

Innovative staff 

Grant available



Fairway Villas



Fairway Villas



Fairway Villas

Major Factors 

Trout Stream 

Watershed rules 

Variance request 

Committed 
watershed board



Big Marine Park



Big Marine Park



Big Marine Park

Major Factors 

Quality lake 

Watershed rules 

Progressive park 
division



Burnsville Raingarden Retrofit

www.ci.burnsville.mn.us



Burnsville – Rushmore Street
Designed by: Barr Engineering5.3 acres – 25 homes – 17 raingardens

Burnsville Raingarden Retrofit



Burnsville Raingarden Retrofit



Burnsville Raingarden Retrofit





City of Burnsville 
Designed by: Barr Engineering

Burnsville Raingarden Retrofit



Burnsville Raingarden Retrofit
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Post-Construction Runoff 
1.44 inches in 9 hours

Source: 
City of Burnsville 
Barr Engineering



Major Factors 

Impaired TMDL Lake 

Grant available 

Research need 

Motivated staff

Burnsville Raingarden Retrofit



Major Factors 
Innovative Staff 
Innovative Developer 
Impaired Waters 
Watershed Rules 
Grants

Maplewood Raingardens

Burnsville Raingardens

Washington County Big 
Marine Park

Fairway Villas

Example Projects

And more . . .



INNOVATIVE STORMWATER 
MANAGEMENT IN THE TWIN CITIES 

Jay Riggs, District Manager 
Washington Conservation District 
Stillwater, Minnesota



Question & Answer Break
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Plan Review
•Introduce LID Early in 
Site Planning Process

•Last, Best Chance To 
Ensure Maintenance:

•Agreements

•Easements

•Performance Bond



The Stormwater Plan Review 
Process (Ch. 5)

Integrate With Other Local Reviews
Expect Each Reviewer to Review 70 to 
100 plans per year
Use Pre-Submittal Meetings & Concept 
Plans to Allow Early Consideration of 
Stormwater & LID
Consider Use of Consultant Reviewers



Stormwater Plan Checklists
POST-CONSTRUCTION TOOL #6

Download at: 
http://www.cwp.org/webcast/postconstruction.htm



Performance Bond Tool

Bond Instructions
Sample Forms
Performance Bond Estimator Tool 
(Spreadsheet)

POST-CONSTRUCTION TOOL #7

Download at: 
http://www.cwp.org/webcast/postconstruction.htm
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Inspection Milestones

Pre-construction
Excavation
Materials
Final Stabilization
As-Built Plans



Construction Sequence is Critical for Many BMPs



Small Field 
Problems Can Tank 
a Good BMP



Inspection of Stormwater BMPs 
During Construction (Ch. 6)

Hold Pre-Construction Meetings
Use Checklists
Use Certified Contractors if Needed
Require As-Built Plans
DOCUMENTATION!
Enforcement Procedures



BMP Construction Checklists
POST-CONSTRUCTION TOOL #6

Download at: 
http://www.cwp.org/webcast/postconstruction.htm
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Stormwater is. . .

Infrastructure



Policy Options

Option 1 Option 1 –– Municipality Responsible for Public Municipality Responsible for Public 
Facilities; Homeowners or Businesses Have Facilities; Homeowners or Businesses Have 

Responsibility for Private FacilitiesResponsibility for Private Facilities

•• Reduces costsReduces costs
•• Good option for small communities with limited Good option for small communities with limited 

staffingstaffing
•• Community still responsible for education, Community still responsible for education, 

tracking, and enforcement (e.g., regular tracking, and enforcement (e.g., regular 
inspections)inspections)



Policy Options

Option 2 Option 2 –– Community Has Full ResponsibilityCommunity Has Full Responsibility

•• Uncommon due to expenseUncommon due to expense
•• Avoids legal proceedingsAvoids legal proceedings
•• Better controlBetter control
•• Requires dedicated staff and fundingRequires dedicated staff and funding



Policy Options

Option 3 Option 3 –– Community Has Responsibility for Public Community Has Responsibility for Public 
Facilities AND Some Private Facilities (e.g. runoff Facilities AND Some Private Facilities (e.g. runoff 

from public rightsfrom public rights--ofof--way)way)

•• Hybrid of Options 1 and 2Hybrid of Options 1 and 2
•• Better controlBetter control
•• Requires dedicated staff and fundingRequires dedicated staff and funding



•Low-Tech, Low-Maintenance

•Tied to Site Design & Natural Areas

•Approved Through Stormwater 
Credits

Selecting The “Right” 
BMPs: Green 
Infrastructure



Who is responsible for maintenance of post-construction 
stormwater facilities? 

HOA responsibility
4%

Private land owner
13%

Hybrid 
18%

Other
5% Do not have a 

regular inspection 
maintenance 

program
50%

Local government 
responsibility

10%



Education & Outreach to Responsible 
Parties

Adopt-A-Pond
Co-Inspections
Publications, Mailings
Technical Assistance



GPS/GIS Tracking



Developing A Maintenance Program 
(Ch. 7)

Make Policy Decisions
Select the Right BMPs for Your 
Community
Make Sure Agreements, Easements, 
Access are in Place
Develop Tracking System
Provide Education & Outreach to 
Responsible Parties



Maintenance Checklists
POST-CONSTRUCTION TOOL #6

Download at: 
http://www.cwp.org/webcast/postconstruction.htm
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