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roject Goals and Objectives

* The District has adopted its 2035 Vision that includes multiple
objectives of zero basement backups, zero overflows, reduced
water quantity and improved water quality consistent with the
Regional GI Plan.

* The District intends to utilize Gl strategies to capture and manage
the first 0.5 inches of rainfall that falls on impervious cover, with a
long-term goal of providing approximately 740 million gallons of
storage volume through the Gl strategies.
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roject Goals and Objectives

* Provide various Gl specifications and plan templates for project
partners moving forward on Gl projects.

* Opportunity to maximize future funding opportunities, save money
on design, and help ensure projects function as designed.

* Standard specifications and plan templates to help future projects
avoid failing and being “overdesigned.”

* Simplify and standardize the design process for various types of Gl
that can assist both public and private entities in the process of
developing and implementing Gl projects.
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Project Goals and Objectives

* The Gl Standard Specifications and Plan Templates project is focused on
the following Gl strategies:

Bioretention / Bioswale
Porous Pavement

Rain Garden
Stormwater Trees
Native Landscaping

Soil Amendments
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Project Goals and Objectives
* Tools developed include the following:

Green Infrastructure Sizing Calculator

Standard Plan Templates / Typical Details

Standard Specifications

Gl Standard Specifications and Plan Templates Report
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Gl Sizing Calculator

i- Green Infrastructure Sizing Galculator ‘\."‘
_:_7@_?15_'0 Mikvaukee Metropofitan S ew erge District B
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® Calculator Includes the
following strategies:

Bioswale / Bioretention

Porous Pavement H

Rain Garden -

Stormwater Trees
Native Landscaping
Soil Amendments
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Gl Sizing Calculator

(Bioswale/Bioretention, Default)

Green Infrastructure Sizing Calculator | -
Mibwaukes Matropalitan Sewarage District STHAND
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Gl Sizing Calculator

(Bioswale/Bioretention, Variable)

Green Infrastructure Sizing Calculator |
Milwaukes Matropolitan Sewsrage District
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Gl Sizing Calculator

(Porous Pavement)
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Tetal Uit Storage Volume

Total Horage Volume

Runolt from 0.5 ach Evest
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Green Infrastructure Sizing Calculator
Distriet

Porous Pavement Sizing Calculator (Default)

Click Hers for Typical Details
anad Specifications
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Gl Sizing Calculator
(Rain Garden)

Green Infrastructure Sizing Calculator
Distriet

Fain Garden Sizing Calculator (Default)

Clich Here for Typical Detadls
e Spesificatioms

Adjacent Swrtace Slope 2 %
‘Side Slopey 1 1
Fonding Depth . -
Whulch Liryee Dapth E -
el Mirella Laryer Derpth - -
Mathve Soil Infiltration Rate 013 .

Orainagedrea 4,356 n*
Aea a7 W
Ousinage Area Poscent Imperdions 500 %
Brquired Total iomage Volume of Rain Garden ore gasem
FRain Garden Surface Length 186 feet
Raie Coaedon Sastace Width L] teet
Hain Garden Length to Width Ratin 0 £
Bgaired Rain Garden Surtace Area s !
Requited Surfuce Arva at Existing Ground Srface wm o
Total Storage Unit Volume 9 allonn/h*
Approsimate Total Stoiage Volume 678 gallom
a4 mslioma/n’
60 gasmom
e
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Gl Sizing Calculator

(Stormwater Tree)

P Green Infrastructure Sizing Calculator S |
___,__wm__”_ﬁ_lz Mil L poli ge District STRAND

Click Here to Return to Click Here for Qua Click Here for T
Cover Page Opinion of C

Number of Stermwater Trees to be Installed 600

Dvainage Area  2.00  acres
Impervious Drainage Area 100 acres
Drainage Area Percent Impervious 500 %
Required Total Storage Volume 13,600 gallons
Volume 250  gallonsftree
Aegion f P age volime 15,000 gallons

Has adequate storage Yes
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Gl Sizing Calculator

(Native Landscaping)

P?MMSD Green Infrastructure Sizing Calculator .;-7“
ittt Milwaukee Metropolitan Sewerage District STRAND

CREDHCOAST=
[ Natvelandscapine ___________________

Click Here to Return to
Cover Page

Click Here for Quantities and

Click Here for Typical Details
and Specifications

Opinion of Cost

Area of Native Landscaping to be Installed 5,000 fit?

Drainage Area 2.00 acres
Impervious Drainage Area 1.00  acres
Area Percent Impervis 500 %
Required Total Storage Volume 13,600 gallons
MMSD Regional Green Infrastructure Plan Storage Unit Volume 0.4 gallons/ft*
MMSD Regional Green Infrastructure Plan Total Storage Volume 2,000  gallons

Gl Sizing Calculator

(Soil Amendments)

F’FMMSD Green Infrastructure Sizing Calculator ‘::L‘
=il Milwaukee Metropolitan Sewerage District STRAND

Soil Amendments

Click Here to Return to Click Here for Quantities and
Cover Page Opinion of Cost

Area of Soil Amendments to be Installed 1,000 ft®

Drainage Area  2.00  acres
Impervious Drainage Area 1.00  acres
Drainage Area Percent Impervious  50.0 %
Required Total Storage Volume 13,600 gallons
MMSD Regional Green Infrastructure Plan Storage Unit Volume 0.2 gallons,'ft2
MMSD Regional Plan Volume 200 gallons
Has adequate storage volume been provided?  No

Click Here for Typical Details

and Specifications

Has adequate storage volume been provided? No
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Gl Sizing Calculator
(Quantities and Opinion of Probable Cost)

Green Infrastructure Sizing Calculator A |

'£MMsD \ e
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Bioswale / Bioretention Sizing Calculator (Default)
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Click Here Io Return to Click Here for Bloswale
Cover Page Bloretention Sizing (Default)
Quantities List and Preliminary Opinion of Probable Construction Cost

Anticipated Year of Construction 2021
AnnualInflation Adjustment | 2.0%

bive
calculated based on results of the Green Infrastructure Sizing Calculator.

ltem # liem Desaiption Quansity Unit UnitCost ___ Toml Cost
1 |Excavation 183 (=3 30.00 5490
2 |Muich 7 oY 60.00 390
3 i il Media 53 oY 80.00 4210
4 |n [PeaGravel Layer] 2 Ton s000 610
5 |No.2Aggrezate 7 TON 5000 2690
€ _[Sand (Sand/Soil Interface Layer) ) ToN 50.00 360
7_|Plantings 71 SF 500 3550
8 | ) [ 1500 570
s A 20000 200
10 | EA 2,000.00 2,000
11 |Observation Well EA L000.00 1,000
12 [splash ad/ A s00.00 1000
13 |Erosion Control 2 [ s 1omom|s 1000
3
s
PPl Total Opinion of Probable Construction Cost §
MMSD Total Opinion of Probable Construction Cost {Adjusted for Inflation) §
TR 508 8 LA ] Opinion of Stategy| S 41
i s 1681
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Gl Sizing Calculator
(TMDL)
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Groen Infrastructure Sizing Calculator
Milwaias Metiopedtan Sewerage atrict
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WinSLAMM Modeling

* Gl Strategies Evaluated

Lreen nirastrciurne Mratepes
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Gl Sizing Calculator

“HMSD Green Infrastructure Sizing Calculator =Y
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Average TP% Average TS5 %
Reduction Reduction
83% 83%

14% 8%

66%
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Bioswale/Bioretention
Porous Pavement

Rain Garden

Draft TMDL Average

Estimated Runoff Reduction (%)
20%
30%
60%

Gl Calculator TMDL Results

Average WinSLAMM Modeling Results

Estimated TS5 Reduction (%) Estimated TP Reduction (%)
65% 20%
70% 55%
60% 60%
66% 60%

Water Quality / TMDL Results

Estimated Runoff Reduction 20.0%
Estimated TSS Reduction 65.0%
Estimated TP Reduction 20.0%

Typical Year Runoff Volume 707,000  gallons

Typical Year Runoff Volume Reduction 141,400  gallons

0.5-Inch Rainfall Event Runoff Volume from Imp. Areas 13,600 gallons
0.5-Inch Rainfall Event Runoff Volume Reduction 2,720 gallons

Typical Year TSS Load 802.9 pounds

Typical Year TS5 Load Reduction 521.9 pounds
0.5-Inch Rainfall Event TSS Load 16.5 pounds
0.5-Inch Rainfall Event TS Load Reduction 10.7 pounds

Typical Year TP Load 2.790 pounds

Typical Year TP Load Reduction 0.558 pounds
0.5-Inch Rainfall Event TP Load 0.056 pounds
0.5-Inch Rainfall Event TP Load Reduction 0.011 pounds

i
1%TFE.QN

Porous Pavement
Rain Garden
Stormwater Trees
Native Landscaping
Soil Amendments

Gl Standard Plan Templates

» Standard Plan Templates / Typical Details Developed
Bioretention/Bioswale

Contract Documartts
Miwaukee Metropolitan
Sewerage Distdct

WATERCOURSE
Green Infrastructure
Specifications and Plan Templates

Contract MOJ0S4P21
Plans
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lan Templates — Bioretention/Bioswale

Plan and Section Views — Open Space with Side Slopes (grass)
Plan and Section Views — Concrete Perimeter (curb)
Details
Overflow
Cleanout
Observation Well
Anti-Seep Collar
Plant Spacing
Cross Section — Trench Drain and Splash Pads
Plan and Section Views — Pretreatment Basin Option

Plan and Section Views — Filter Strip Option

ST
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lan Templates — Bioretention/Bioswale

Typical Plan View (Sloped Sides)
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lan Templates — Bioretention/Bioswale

Typical Cross Section (Sloped Sides)

FREHERRST= srn;w!

lan Templates — Bioretention/Bioswale

Typical Plan View (Concrete Perimeter Curb)
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lan Templates — Bioretention/Bioswale

Typical Cross Section (Concrete Perimeter Curb)
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lan Templates — Bioretention/Bioswale

Pre-Treatment Option
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lan Templates — Bioretention/Bioswale

—— 84011 SEEP COLLAR

B;K_)ﬂE.ILN“ON.'NOMO\’EﬂFLM
DETAIL LR8N BIORETENTION | BCSWALE CLEANOUT
N c DETAIL. Y
Overflow Structure Cleanout Detail Anti-Seep Collar
Zmmso A
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Plan Templates — Porous Pavement

* Plan and Section Views — Permeable Pavers
* Plan and Section Views — Pervious Concrete/Porous Asphalt
* Details

Cleanout

Observation Well

[HESHEIAST= STRAN
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Porous Pavement — Perm

11/14/2017
eable Pavers
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Porous Pavement — Concrete/Asphalt
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POROUS PAVEMENT CLEANOUT POROUS WELL
TAN S
Cleanout Detail Observation Well Detail
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! Plan Templates — Rain Garden

* Plan and Section Views — Rain Garden
* Detail — Energy Dissipation Stone
* Detail — Plant Spacing

£ Msp ’
! Rain Garden — Plan View
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Rain Garden — Cross Section
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! Rain Garden — Plant Spacing
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lan Templates — Native Landscaping
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! Gl Standard Specifications

® Standard Specification Section
Bioretention/Bioswale
Porous Pavement
Rain Garden
Stormwater Trees
Native Landscaping
Soil Amendments

Zmsp 5
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Specification Format

* Follows MMSD format (three part)
Part A —Scope (Related work, submittals, qualifications, etc.)
Part B — Materials (Media, surface layer, storage layer, piping, etc.)

Part C — Workmanship (Site stabilization, suitable weather,
compaction avoidance, etc.)

¢ Specifications are based on WDNR Technical Standards where
applicable

ﬁMMSD
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Specification — Bioretention/Bioswale

AT HIORETENTION | HOSWALE GREEN [NFRASTRUCTURE STRATEGY

' -__'- " Sectum 137 Mekhen
mh*l ﬂh_hm;

e Fabrcn
Mibswsker
L Dty rece Solatrms Py sary ahe e relsiod moe.
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| Standard Specifica
Templates Report

* Concise report to supplement Gl calculator, specifications and plan
templates.
® Report Contents
Introduction (Purpose, Gl tool, summary of strategies)
Gl Strategies (Individual Sections)
« Bioretention/Bioswales
« Rain Gardens
» Porous Pavement
« Stormwater Trees
« Native Landscaping
Soil Amendments

TMDL Considerations

Appendix A — Plan Templates/Example Typical Details
Appendix B — Specifications

Appendix C — Inspection and Maintenance Checklists

!@'MS_!’ Appendix D — Trees and Plant Lists GA
FRESHEST= STRAN

| Standard Specifica an
Templates Report

2.) BIORETENTION/BIOSWALES
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Templates Report
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! Presentation Summary

* Gl Sizing Calculator — Planning Level tool to Evaluate
Preliminary Costs and Sizing Requirements for Gl

* Gl Standard Plan Templates - Provides General Cross
Section for Gl Strategies

* Gl Standard Specifications — Provides Material
Specifications and Installation Requirements for Gl

* Gl Template Report — Provides Additional Information
to Supplement Gl Calculator
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Where the tool can be found

o https://www.freshcoast740.com/resources

Specs, and sizing tool

Amsp

* MMSD has developed a SOP for the non-engineer
(available on freshcoast website)

* Download the zip file to have access to the Gl Plans,

! Thank Youl!

Andy Kaminski

MMSD
Voice: (414) 225-2245
akaminski@mmsd.com

Questions?
Zmsp CA
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ASSOCIATES

Philip A. Bzdusek, Ph.D., P.E.
Strand Associates, Inc.

Voice: (414) 982-2300 Ext. 1505
Phil.bzdusek@strand.com
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