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Presentation Outline

N

@ Post-Construction Guidance Manual &
Tools

@ Program Elements
= Land Use as First BMP

= Ordinance

= Design Manuals

= Case Study: Innovative Stormwater in the
Twin Cities

= Inspection During Construction

= Maintenance




Phase Il Minimum Measures

N

L

@ Public Education & Outreach
€ Public Participation
# |llicit Discharge Detection & Elimination

@ Construction Site Runoff Control

®Post-Construction Runoff Control
@ Pollution Prevention & Good Housekeeping




N

Overview of
Post-Construction Guidance

Program Planning:

f> Land Use %

Tracking, Ordinance
Monitoring & i
Evaluation :
Design
ﬁ Manuals
Maintenance ﬂ

Plan Review

Process
% Inspection for P,

BMP Construction




Post-Construction Program:

DRAFT Tools

N

®Program Self-Audit
#Post-Construction Model Ordinance
#Codes & Ordinance Worksheet

# Stormwater Manual Builder

# Checklists

#Performance Bond Tool

74
http://www.cwp.org/webcast/postconstruction.htm @

Download at:




Post-Construction Guidance

N

Program Planning:
f> Land Use %

Tracking,
Monitoring &
Evaluation

]

Maintenance

Ordinance

I

Design
Manuals

g

\

Plan Review
Process

Inspection for
BMP Construction

&




Why Should Stormwater
Managers Care. . .

.. .What the
Comprehensive
Plan says?

Land Use As the
First BMP!




Zoning & Impervious Cover

Zoning Regulates

N
¥

s Separate Uses

s Parking MINIMUMS
= Setbacks

= Height

m Lot Coverage

Spread-Out
Development =

More Impervious & More Runoff




N

Development Should Be Targeted to
Some Areas. . .

\'.

Lai il - I

% e gl

8 Underutilized Commercial &

L3

.'J

Redeent Site tility Corridors




.. .And Avoided in Others

[ .._- _
-
‘

SRR
*

F. 5

| Wetlands

-

B Scnsitive Lakes st Drinking Water Source Areas




Encouraging Development
Where We DO Want It. . .

N

& 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. ..

N

@ 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

N

(Ch. 2)

@ Work With Land Use Planners
= Comprehensive Plans

@® Evaluate Existing Codes

= Zoning
= Subdivision
= Utility
@ Use Watersheds for Integrated Planning




N

Overview of
Post-Construction Guidance

Program Planning:

f> Land Use \

Tracking, Ordinance
Monitoring & i
Evaluation :
Design
ﬁ Manuals
Maintenance ﬂ

Plan Review

Process
% Inspection for P,

BMP Construction




Have you adopted an ordinance that has post-construction stormwater
management requirements?

N

yes

51% no

49%




# of responses

Does Your Program Allow Stormwater Credits for LID &
Site Design Techniques

° 6
Credits are not Conservation or Rooftop Non-rooftop Sheet flow to Grass channels
available restoration of disconnection disconnection stream buffer

natural areas



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

N

L

@ Riparian Protection & Restoration

@ Natural Area/Wetland/Forest
Conservation & Restoration

€ Impervious Disconnection
= Rain gardens
= Rain barrels & cisterns
s Grass swales
= Infiltration

@® Pervious Parking
@ Green Roof




Post-Construction Ordinance:

N

(Ch. 3)

@& Establish Stormwater Criteria
@ Authorize LID, Provide Credits
@ Assign Maintenance Responsibility

#® Require Maintenance Agreement or Covenant
€ Establish Enforcement Procedures




POST-CONSTRUCTION TOOL #3

Post-Construction Model Ordinance

N

L

@ Three Levels of Code Language
= Fundamental
= Enhancements
= Advanced Program

@ Stormwater Criteria

@ Plan Review

@ Inspection & Maintenance
@® Enforcement

74
http://www.cwp.org/webcast/postconstruction.htm @

Download at:




What About Other Codes?

N

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




POST-CONSTRUCTION TOOL #4

N

Codes & Ordinance Worksheet (COW)

@ Evaluate existing codes to reduce impervious
cover by design

# 22 Questions

s Streets & Parking Lots
= Lot Layout
= Natural Areas

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




Streets




Question & Answer Break




N

Overview of
Post-Construction Guidance

Program Planning:

f> Land Use %

Tracking, Ordinance
Monitoring & 1
Evaluation :
Design
;

Maintenance ﬂ
Plan Review

Process
% Inspection for P,

BMP Construction




Effective Manuals Have 2 Parts:

N

L

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. ..

N

L

@ 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. ..

N

L

#®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




Surface Impervious

Cover Disconnhection

N

% Credit Example

Chapter 11

Applying Stormwater
Credits to Development
Sites

Vg Bafore Cradit m [III.:T inches«1.9 d’l‘.‘."i'.'.']* li'-'

= 0079 gorg — fowr
Fay After Cradit = [l:l._:-ér?:l'?i':* il.9acres —0.52 .:zn:rﬂ]] . L_I
= 0,068 aore — fosr

In this example, the surface impervious
cover credit reduced the size of the planned
bioretention area for the site by about 16.5%
(.013 acre-feet).

Figure 11.3. Application of Surface
Impervious Cover Disconnection Credit
to a Hypothetical Development (Shaded
Areas are Deducted from Total Site Area.

ETRUGTURAL
EnP

e e i
mFLEOUS
SLEFACE

o T foemy

- PORITE (8}

¥ EARLE




Most Manuals Do Not Include Maintenance
Reduction Design Features

" Maintenance
AcCcCess




Maintenance Reduction Design Features

All Weather Access Road




Developing Stormwater Manuals
(Ch. 4)

N

@ 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




POST-CONSTRUCTION TOOL #5

Design Manual Builder

N

L

@ Review of State & Local Manuals

@ Best of the Best in 50 categories
s BMPs

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

74
http://www.cwp.org/webcast/postconstruction.htm @

Download at:




Web Links to Best Resources

N

L

Detailed BMP Design/Performance Specifications

Bioretention

Prince George's Co, MD

Bioretention Manual

http://www.goprincegeorgescounty.com/Government/Age
ncylndex/DER/ESD/Bioretention/bioretention.asp?nivel=f

Lake Co, OH Bioretention Guidance http://www?2.lakecountyohio.org/smd/Forms.htm

Low Impact Development

Technical Guidance Manual for http://www.psat.wa.gov/Publications/LID tech _manual05/I
Washington Puget Sound id_index.htm

Stormwater Management http://www.dnr.state.wi.us/org/water/wm/nps/stormwater/t
Wisconsin Technical Standards echstds.htm#Post




INNOVATIVE STORMWATER
MANAGEMENT IN THE TWIN CITIES

Jay Riggs, District Manager

Washington Conservation District
Stillwater, Minnesota

1380 W FRONTAGE RD
H 1 G H W AY 3 6
STILLWATER, MN 55082

651-275-1136 [PHON E]
651-275-1254 [ FAX |
WWW MNWCD.ORG
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Twin Cities Metropolitan Area

River and Stream Corridors Linking o
Regionally Significant Natural Resource Areas |
(Terrestrial and Wetland)
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Impaired Waters in Minnesota

2,250 impairments on 284 rivers and 1,013 lakes

A

N[/

Upper Mississippi River Basin:Conventional Parameters
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Minnesota Association of
Soil & Water Conservation Districts

Areas 91 Conservation

Districts In the State
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Minnesota Association of Watershed Districts
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Example Projects

T Maplewood Raingardens _
Major Factors

Falirway Villas Contributing to
Implementation of

Burnsville Raingardens LID Practices

Washington County Big
Marine Park




Maplewood Raingardens

Home

Email Updates

City Council

City Departments

City Manager's
Office

Community
Development

Emeraency
Management

Finance
Fire
Human Resources

Information
Technology

Park & Recreation

Police Department

Public Works
Enaineering
Division

— s e —-

Prairie Garden in Maplewood

—
History of Rainwater

Gardens

@Siqn up for Rainwaoter Gardens e-mail updaotes

A rainwater garden is a relatively small area of plantings near the
drain spout of a building or a paved area. Rainwater is routed to
the garden and filkered naturally by the plants and soils of the
aarden. Minnesota is forfunate to have an abundance of lakes,

1996-1997
Birmingham Pilot
The Birmingham Filat
Project was a
partership between
the City of Maplewood,
U of M, Department of
Landscape Architecture,
and the Ramsey
Yashington Metro
Watershed

District. Maplewood
City Engineer Ken
Haider, Watershed
District Director CIiff
Aichinger, and
Professor Joan Iverson
Massauer from the
University were the
vigionaries for this
wirk. Thie nrniert was

www.cl.maplewood.mn.us




Maplewood Raingardens




Maplewood Raingardens

EXAMPLE: FLAM QOF TOP SLAH

OPERING

L)

!
:
:
7

]

£y
V)
R

STAMLISS STITL STRAPS

DESGH: CMC|DaTE:  7-02 CITY OF MAFLEWIOD-ENGIMEERING DEFT. FLATE

o e[| (B F|RST FLUSH/LOW FLOW | ™

s RATE DIVERSION STRUCTURE |52




Maplewood Ra/ngardens
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LOCATION MAP
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Hundreds of
raingardens have

been installed in the

City

Major Factors
Existing rural x-

High cost of curb
and pipes

Innovative staff
Grant available



Fairway Villas

Modified Streammde and
Middle Zone -
Final Buffer

e e Fect
02550 100 150 200

Proposed Developments

Parcel Boundares
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Fairway Villas
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Fairway Villas
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Big Marine Park
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Big Marine Park
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Big Marine Park
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Burnsville Raingarden Retrofit

Hame |

Go
Fzin Garden Info

Riain Garden Project Report
Project Summary 2006

Online Services Requests

Reguest Services
P Beguest Services
&

or report an issue.

Subscription Center

E Sign Up to receive
b

agendas, minutes,
newws, etc.

Government | Residents | Business | About Burnsville
Y¥ou are here: Home = Residents = Departments = Matural Resources = Wster = Rainwater Gardens

Rainwater Gardens

A rainwater garden is @ shallow depression dug into
the ground that captures rainwater and snowmelt
running off hard surfaces. They reduce the volume of
water that enters the storm sewer system and
ultimately enters local waterbodies. Raingardens
nat only reduce pallution from street runoff and
infiltrate water back into the ground, but they also
enhance home landscaping. Please refer to the
links at left for more information about rain gardens
and rain garden studies that have been conducted
in Burnsville.

www.cl.burnsville.mn.us




Burnsville Raingarden Retrofit
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'S'I‘HBUL LEGEND

- 77 T77 77 Burnsville — Rushmore Street
Designed by: Barr Engineering

5.3 acres — 25 homes — 17 raingardens



Burnsville Raingarden Retrofit
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Burnsville Raingarden Retrofit




City of Burnsville
Designed by: Barr Engineering
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Post-Construction Runoff

1.44 inches In 9 hours
ﬂ Post-Construction Runoff - June 8, 2004

I ] ]
Control - Volume (14371.5 cf) Study - Volume (1164.3 cf) Rainfall (1.44 in)
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Burnsville Raingarden Retrofit

Major Factors
~ Impaired TMDL Lake -
JoET Grant available

]
Yy

_,m:;/ Research need -
" Motivated staff ;

» Ny N

SYMBOL LEGEND

- | Ty P gy 1 ﬂ?\



Example Projects

T Maplewood Raingardens
Falirway Villas
Burnsville Raingardens

Washington County Big
Marine Park

And more . ..

Major Factors
Innovative Staff
Innovative Developer
Impaired Waters
Watershed Rules
Grants




INNOVATIVE STORMWATER
MANAGEMENT IN THE TWIN CITIES

Jay Riggs, District Manager

Washington Conservation District
Stillwater, Minnesota

1380 W FRONTAGE RD
H 1 G H W AY 3 6
STILLWATER, MN 55082

651-275-1136 [PHON E]
651-275-1254 [ FAX |
WWW MNWCD.ORG
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Plan Review

L

N

sIntroduce LID Early in
Site Planning Process

e ast, Best Chance To
Ensure Maintenance:

cAgreements
eEasements

Performance Bond




The Stormwater Plan Review

N

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




POST-CONSTRUCTION TOOL #6

Stormwater Plan Checklists

N

tisfactory MJA = Mot Applicable
Item 5 U NA Comments
1. Pretreatment facility installed correctly
a. Location, size and depth of facility are
comrect

2. Inlet{s) and inlet protection installed
according to plans
3. Liner installed comectly
4. Riser/outlet structure installed correctly
a. Location, dimensions and type of riser Type of riser:
are correct
. Riser located within embankment
c. Riser base excavated or formed on
stable subgrade
d. Riser hase set to design elevation
e Riser equipped with removahle trash
rack
f. Location, dimensions and type of low
flow orifice are cormect
g. Low flow orifice installed comectly and
adequately protected from clogging
h. Pond drain system installed correctly
i. Pond drain equipped with adjustablz
confrol valve

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




POST-CONSTRUCTION TOOL #7

Performance Bond Tool

N

L

& Bond Instructions
€ Sample Forms

@ Performance Bond Estimator Tool
(Spreadsheet)

Download at:

74
http://www.cwp.org/webcast/postconstruction.htm @
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N

Inspection Milestones

@ Pre-construction
€ Excavation

#® Materials

#® Final Stabilization
" @ As-Built Plans




Construction Sequence is Critical for Many BMPs




‘.all Fielc
f' Problems Can Tank

'aG_'ood BMP
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Inspection of Stormwater BMPs

During Construction (Ch. 6)

N

@ Hold Pre-Construction Meetings

@ Use Checklists

#® Use Certified Contractors if Needed
@® Require As-Built Plans

€ DOCUMENTATION!

€ Enforcement Procedures




POST-CONSTRUCTION TOOL #6

BMP Construction Checklists

N

tisfactory MJA = Mot Applicable
Item 5 U NA Comments
1. Pretreatment facility installed correctly
a. Location, size and depth of facility are
comrect

2. Inlet{s) and inlet protection installed
according to plans
3. Liner installed comectly
4. Riser/outlet structure installed correctly
a. Location, dimensions and type of riser Type of riser:
are correct
. Riser located within embankment
c. Riser base excavated or formed on
stable subgrade
d. Riser hase set to design elevation
e Riser equipped with removahle trash
rack
f. Location, dimensions and type of low
flow orifice are cormect
g. Low flow orifice installed comectly and
adequately protected from clogging
h. Pond drain system installed correctly
i. Pond drain equipped with adjustablz
confrol valve

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

Infrastructure




Policy Options

A

Option 1 — Municipality Responsible for Public
Facilities; Homeowners or Businesses Have
Responsibility for Private Facilities

Reduces costs
Good option for small communities with limited
staffing

Community still responsible for education,
tracking, and enforcement (e.g., regular
Inspections)




Policy Options

A

Option 2 — Community Has Full Responsibility

Uncommon due to expense

Avoids legal proceedings

Better control

Requires dedicated staff and funding




Policy Options

1 Option 3 — Community Has Responsibility for Public

Facilities AND Some Private Facilities (e.g. runoff
from public rights-of-way)

Hybrid of Options 1 and 2
Better control
Requires dedicated staff and funding
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Selecting.-The
BMPs: Green.:
Infrastructure
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Who is responsible for maintenance of post-construction
stormwater facilities?

Other

N

% 5% Do not have a
regular inspection
maintenance
program

50%

Hybrid
18%

Private land owner

13% ocal government

responsibility

HOA responsibility 10%
0

4%




Education & Outreach to Responsible
Parties

N

L

® Adopt-A-Pond ADOPEA-POND PROGRH DOCHHENT

Herch 2o bt

& Co-Inspections
® Publications, Mailings
® Technical Assistance

Stormwater
Matters

Creared by e

Cendr or Pixched Prode don
ET9) Hokdn S

Elllrow Clp, WD 70T

A e

Herrinp Fun Pt rmed’ A s iilen
S ITT Hbrford Fd.

Faldmore, WD 70710

For the
Fetlidmewre Counde Do perimend ey Enedrenme nit!
Frostedin dnd' Feivures dHdndgemdnd [DEFR#]




GPS/GIS Tracking

N
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Developing A Maintenance Program

(Ch. 7)

N

#®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




POST-CONSTRUCTION TOOL #6

Maintenance Checklists

N

tisfactory MJA = Mot Applicable
Item 5 U NA Comments
1. Pretreatment facility installed correctly
a. Location, size and depth of facility are
comrect

2. Inlet{s) and inlet protection installed
according to plans
3. Liner installed comectly
4. Riser/outlet structure installed correctly
a. Location, dimensions and type of riser Type of riser:
are correct
. Riser located within embankment
c. Riser base excavated or formed on
stable subgrade
d. Riser hase set to design elevation
e Riser equipped with removahle trash
rack
f. Location, dimensions and type of low
flow orifice are cormect
g. Low flow orifice installed comectly and
adequately protected from clogging
h. Pond drain system installed correctly
i. Pond drain equipped with adjustablz
confrol valve

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