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AGENDA 
CASCADE CHARTER TOWNSHIP 

REGULAR BOARD MEETING 
Wednesday August 10, 2016 

7:00 P.M. 
Cascade Branch of the Kent District Library, Wisner Center 

2870 Jacksmith, S.E. 
 

 
 

Article 1. Call to Order, Roll Call 
 

Article 2. Pledge of Allegiance to the Flag 

Article 3. Approval of Agenda 

Article 4. Presentations/Public Comments (limit comments to 3 minutes) 
• Lance Werner – KDL–Annual Report 
• Tim Haagsma – KCRC-Thornapple River/Cascade Rd. Intersection 

 
Article 5. Approval of Consent Agenda 

a. Receive and File Various Meeting Minutes 
1. Regular Township Board Minutes of 7/27/16. 
2. Regular DDA Minutes of 4/19/16. 

b. Receive and File Reports 
1. Kent County Sheriff East Precinct Quarterly Report. 
2. Treasurer’s Department Monthly Report – June, 2016. 

                             c.         Education Request 
 1.    Mildred Pinder – MGFOA Fall Training – September 18-21 –    

 Bellaire, MI. 
 

Article 6. Financial Actions 
a. Consider Approval of July 2016, Payable, Payroll and Transfer 

Report. 

Article 7. Unfinished Business 

Article 8. New Business 
060-2016 Consider Approval of 28th St. Sidewalk – Hotel Ave. to Drury 

Hotel. 
 
061-2016 Consider Approval of Thornapple Hills Drain Rehabilitation 

Project. 
062-2016 Consider Approval of Hope Network Transportation 

Services Contract. 
063-2016 Introduction of Proposed Storm Water Amendments. 

Expected Meeting Procedures 
 

1. During public comments you may speak on any item 
not noted on the agenda for a public hearing. 

2. Please limit comments to 3 minutes per person and 
the Board may or may not choose to respond. 

3. Please limit your comments to a specific issue. 
4. Please turn OFF cellular phones. 
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Article 9. Public Comments on any other matters. (limit comments to 3 minutes) 

Article 10. Manager Comments 

Article 11. Board Member Comments 

Article 12. Adjournment 



Giving to Kent District Library
We gratefully acknowledge those gifts given to KDL from 
January 1–December 31, 2015. We also salute the many 
donors who chose to remain anonymous for their generosity. 

u Indicates Three-Year Consecutive Donation
€   Indicates Donation to the Endowment

Shakespeare Society (Gifts of $25,000+)
Consumers Energy Foundation

Hemmingway Society (Gifts of $10,000+)
Centennial Securities Company Inc.
Grand Rapids Community Foundation
Steelcase Foundation

Austen Society (Gifts of $5,000+)
Edith Blodgett Fund of the Brookby Foundation
Great Start to Quality
PNC Foundation
Steelcase Inc.

Twain Society (Gifts of $2,500+)
Kenneth and Linda Krombeen u  
Law Weathers & Richardson, PC
Library of Michigan Foundation
Macy's u
Meijer u
Wolverine World Wide Foundation

Dickens Society (Gifts of $1,000+)
Adamy Valuation Advisors
Applied Imaging
BDO
BISSELL
Bloom, Sluggett & Morgan, P.C.
Janet Boyles
Chemical Bank u  
Dickinson Wright PLLC
First United Credit Union
Bill and Mary Ford u
Foster Swift u
Friends of the East Grand Rapids Library u
Friends of the Grandville Library u
Friends of the Plainfield Township Library u
Gordon Food Service
Hungerford Nichols
JMM Family Partnership LLC
Chloe Jones u
Lake Michigan Credit Union
Ali Mahajerin
Michigan Council for Arts and Cultural Affairs
Midwest Tape
Miller Johnson
Norris, Perne' & French, LLP
RJW Enterprises
United Bank of Michigan
W.M. Eerdmans Publishing Co.
West Michigan Whitecaps u

Steinbeck Society (Gifts of $500+)
Amazon.com u
Michelle Boisvenue-Fox  
Mary Burns u
Linda Jo and Josh Carron u
James and Constance Christenson
Alan and Michelle Davis
Edward Jones Financial
Bill and Cecile Fehsenfeld 
Fishbeck, Thompson, Carr & Huber, Inc.
Bob Gerritsen
Grand Rapids Community College
Grand Rapids Doulas
John and Katherine Gregg
GVSU
Scott and Gail Haebich
Mike and Lynn McIntosh
John Mitchell and Gina Lang
Nate and Carol Mohr
Megan Niergarth u
Cornelius Plantinga u
Scott and Anne Rush u
Jerome and Helen Smith u
Stifel, Nicolaus & Company, Inc. u
Phillip Van Baren u
Jon and Pamela VanderPloeg
Lance and Kristen Werner
Brent and Sherrie Willson
Bob and Mary Younger €

Poe Society (Gifts of $250+)
Edward and Kathy Aboufadel u
Mark Balletto
Karen and Robert Boluyt 
Liz Breed
Tracy Brogan
Barbara Krause Bunbury u
Larry Cieply
Lee and Mary Cook
James Cullen
Jim and Harriet Engbers
Jeff and Sheila Frank
Inta Grace u
Grand Rapids Public Library
Richard L Hagan
Douglas and Victoria Hoekstra
Jeffrey and Jeanine Holquist
Karl Orthodontics u
John and Mary Lange u €  
Jean McCormick u
Josh and Molly Meringa u
Mortimore Family (Dick Weld) u €  
Heidi Nagel u
Jaclyn J Olmstead
Pam Spring Advertising
Fleming S Pruitt
Kevin Schaefer
Schuler Books & Music
Mark and Julianne Strauss 
W. Vandenberg and Elizabeth Neubig

Alcott Society (Gifts of $100+)
A&K Research, Inc.
Melissa Anderson
William and Jill Beute u
Wendy and Jim Booydegraaff
Brewery Vivant
Charles and Lucy J. Caldwell u
Cheryl Cammenga 
Hazel Carpenter u
Cheryl Carter
David and Diane Comfort (In Memory of Wanda Deubner) u
Mary Dersch
Eli Lilly Foundation u
Scott and Kathy Ellison u
Jim and Harriet Engbers u
Jane Everhart
Maurice and Sara Fetty
Priscilla Finch (In Memory of Eugene and Alma Ensing)
Barbara Fishback u
Karilyn Frederick
Judy Freeman
Betty Jean Fry u
Scott and Julie Garrison
GE Foundation
Brendan and Liz Geary
Kathryn Gerow (In Memory of Gordon Gerow) u
Sandra Graham u
Grand Rapids Drive
Christopher Haizman u
Bill and Claudia Hardy u
Charles and Martha Hayden
Cindy Hogan
Lori L. Holland
Keith and Mary Hopkins 
Miles F. and Linda L. Huffaker u
Paul and Diane Hummell u
Win and Kyle Irwin u
James and Gail Junod
David and Jennifer Khorey
Library Design Associates
Dorothy Lorson u
Sharon Mah
Hugh and Georgia Makens u
Rodney and Mimi Martin
Jason and Kathy Marvin 
Kate McCarthy u
Marcia Meade
Michigan Humanities Council
Maxine Moerdyk

Every care have been taken to acknowledge our donors and create an accurate list. Any inaccuracies or informational errors  are unintentional.

Donations to KDL Branches
We gratefully acknowledge those gifts that 
provide specific support for the programs and 
services of our individual branches.

u Indicates Three-Year Consecutive  Donation

Shakespeare Society (Gifts of $25,000+)
Friends of the Cascade Library u

Hemmingway Society (Gifts of $10,000+)
Friends of the East Grand Rapids Library u
Friends of the Grandville Library u
Friends of the Plainfield Township Library u

Austen Society (Gifts of $5,000+)
Friends of the Krause Memorial Library u
Tassell-Wisner-Bottrall Foundation

Twain Society (Gifts of $2,500+)
Cascade Township DDA
Friends of the Englehardt Library u
Friends of the Kentwood Library u
Friends of the Wyoming Library u

Dickens Society (Gifts of $1,000+)
Friends of the Sand Lake/Nelson Township 
Library
Friends of the Walker Library u
Grandville Rotary Club u
Guido A. and Elizabeth H. Binda Foundation u
Fadia Kreuzer
Steve Maas
Shannon Orthodontics, PLC

Steinbeck Society (Gifts of $500+)
City Of Walker
Grand Rapids Community Foundation (Douglas 
Leon Spalding Memorial Fund)
Grandville Downtown Development Authority u
Jeff and Jenni VanderLaan Foundation
Lowell Rotary Club
Macy’s
Rockford Sportsman Club u
Kristin and Amy Smith u
South Kent Rotary
Weller Family Foundation

Poe Society (Gifts of $250+)
Shellie Adamy
Matthew and Kate Bloom (In Memory of Joanne 
Ammon)
Elders Electric
Friends of the Spencer Township Library u
Grand River Bank
David Huang
Kent City PTCO
Kentwood Women’s Club
Macatawa Bank - Grandville Branch
Potjer Financial Resources
Rosalee Shier
South Kent Rotary
Spartan Nash
Steven and Rebecca Wuerthele u

Alcott Society (Gifts of $100+)
BenePay
Lester Brooks
Byron Center Chiropractic P.C.
Bruce Clarke and Jean Waeltermann-Clarke (In 
Honor of Madonna Waeltermann)
Cook Family Services u
Friends of the Englehardt Library (In Memory of 
Theresa Strysko)
Girl Scout Troop 4443
Grandville Ladies’ Literary Club u
Diane Juergens (In Memory of Kristen Matthew)
Sharon Lutz-Krebill u
Laura Madison (In Memory of Kristen Matthew)
Ronald and Avaleen Myszak
Harold and Janet Schuiling (In Memory of Betty 
VanderHoning and Kittie Buck) u
Schuler Books and Music
Larry Seese
Gordon and Esther Start u
Everett and Gloria Swanson u
Ted Hessler and Family (In Memory of Gerry 
Rothwell)
Margaret Urquhart (In Memory of Kristen 
Matthew)
Wyoming Branch Staff

Dr. Seuss Society (Gifts of $1+)
Terry and Geraldine Abel
Amber Farms HOA
Judy Baer (Dick Weld)
Mark and Aleta Berghoef (In Honor of Inez Mae 
Smith)
Mary Brander u
Mija Cattanach (In Memory of Kristen Matthew)
Cornerstone University (In Memory of Caroline 
Joy Mulder)
Delta Kappa Gamma
Friends of the Grandville Library (In Memory of 
Norma DeBoer)
Robert Garcia
Mary Ellen Gerhard (In Memory of Harold 
Warmels)
Grandville Christian School, Inc.
Margie Griffith (In Memory of Harold Warmels)
Tom and Janet Haradine (In Memory of Ed 
Obermeyer)
Mark Heyboer and Melissa Lichtenwalter
Timothy and Charlene Hill
Phil and Cherry Jacobus u
Jodi Jarvis-Therrian
Cathleen Kaiser (In Memory of Pat Kaiser) u
Edward and Sonja Keiser (In Memory of Dick 
Weld)
Anne Lebednick
Lowell Area Historical Museum
Lowell Showboat Garden Club
M37 Auction Co. LLC
Stan and Jan Powers (In Honor of Luci King) u
Rockford Chapter #215, Order of the Eastern Star
Robert and Sue Ruby
Barb Schneider
Alexandra Sudak
Daniel Terry (In Memory of Dick Weld)
Tom and Carol Korenstra (In Memory of Edward 
R. Schuman)
Sharon Vanderwarf (In Memory Irene Helen 
Vaughan)
Stacie VanOosterhout (In Memory of Cindy 
Burpee)
Scott and Sylvia Wormmeester u

Tax Revenues - Millage  (1.28mills) 19,731,194     
Fines & Forefeitures 1,240,239
Donations,  Sponsorships, Grants 470,925
State Sources 368,566
Charges for Services 125,995
Other Revenue 66,787
Interest & Rentals 59,411
Other Financing Sources 58,943
TOTAL REVENUES 22,122,060$

Wages & Benefits 11,206,039
Books & Materials 3,924,316
Technology (all expenses related to) 3,173,582
Other Svs/Charges 1,651,961
Professional & Contractual Services 416,506
Supplies 310,565
Office Equipment & Furniture 154,545
TOTAL EXPENDITURES 20,837,513$

5,476,642
(164,831)
(233,851)

(53,868)
(815,300)

$4,208,792

The above numbers have been derived from the 2015 Financial Statements.
Complete audited Annual Financial Statements will be available after June 2016.

Fund Balance - Restricted by Contributors 
Fund Balance - Board Committed - Capital Projects
TOTAL UNDESIGNATED FUND BALANCE 

GENERAL  FUND

Fund Balance - Unspendable (Prepaids) 
Fund Balance - Assigned 

KENT DISTRICT LIBRARY
2015 SUMMARY FINANCIAL INFORMATION 

REVENUE 

EXPENDITURES 

Total Fund Balance 2015
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Patrick and Christine Muldoon u
Charles and Noreen Myers u €  
Laura Nawrot
Cathy Neis and Jay Fowler
Linda Parker 
Scott and Sarah Pastoor
Gregory and Linda Patterson
Rick Penn and Maureen Fitzgerald
Sharon and Aaron Phipps u
Rosalie Plechaty 
Ronald and Kathie Redman u
Amy and Kyle Rokos u
Heather and Dave Ross
Peggy and Jud Ross
Tammy and Paul Sadek u
Stephanie Sanderson
Jim Sanford 
Robert and Karen Schermer u
John and Shawn Schuring €
Joan Secchia
Carol Simpson (In Memory of Charles Fry and In Honor of 
Melissa DeWild) u €  
Brent and Diane Slay u
Julia Smith u
Shelly Smith u
Sherry Smith
William and Emily Smith
Jennifer Sommerdyke
Alexandra Sudak
Shirley Switek u
Rita Traynor
Kathleen Underwood and Gary Stark
Mike Waalkes u
Mike and Brenda Warne
Susan Watts
Sharon Weber
Jerry and Ginny Weddell
Judith A. Wietsma 
Jeffrey and Johanna Wilberding
Craig and Laurie Wilson
Ronald and Diane Woods u
Mike and Mary Yoak u

Dr. Seuss Society (Gifts of $1+)
Abel, Terry and Geraldine
Bernadine Agacinski
Michael and Katrina Alexander u
Patsy Allen
James Andersen
Dale and Carol Austin u
Mary and Lawrence Austin
Jean Barkin u
Richard and Elizabeth Barrett
Louis and Linda Berra u
Carla Blandford u
Martha Blandford and Patrick Ladwig u
David Blatt
Jane Bodenmiller u
Fred and Nancy Brailey 
William and Sharon Brandner
Ken and Laurel Bratt
Mark and Ann Marie Brehm
Gretchen Brink u
Michelle Brown
Teresa Burns
Robert Burr u
Michelle Bury  
Janet K Camburn
Margaret Campbell u
Judy Cole
Matthew and Carlie Cook
Linda Damstra
George and Sara D’Archangel u
Bradley and Lori DeBruyne
Jack and Margaret DeLaat
Angela DeLing
Kaycee Duffey
Nancy Duiven u 
Daniel and Jan Durkee
Tony and Jennifer Dykhouse u
Julie Ebels u
Parry and Chris Eckman
Victoria Erickson u
Charles Ezinga
Paul and Betty Flak u
Jason Flanigan
Karen Forester
Hannah Foster
Peggy Frizzo
David and Ruth Fry u
Thomas and Mary Fuller
Bill Gathen
John Gibson
Gillikin Consulting Group LLC
Adam and Sheri Glon
Richard and Patricia Hall u
Steven Handlovits u
Edward Haviland  
Karen Helgevold
Janice Henry
Betty Herrick
Jane Hesselschwerdt
Samantha Holland
Dorothy Holt u
Betty Horrick
Evelyn Hozwarth
Martin and Zezette Hutchinson
Jon and Kerrie Karel u
Mary Anne Karmes u
Ethel Karsten u
Brenda Kennedy-Muraski
Vicki Kimball
Robert Knapp u
Mara Knuble u
Eiko Kondo u
Herbert and Wilma Jean Krol u
Andrew Kuklewski
Stuart and Ruth Kutsche
Emily Laird
Brian and Susan Lennon
Mary Ann Lentz
Greg Lewis
Amy Linde
Loeks Theaters, Inc.
Arend and Nancy Lubbers
Marcia Lubbers
Joe and Jil Magnan
Camilla Martin u
Gene and Linda Michaels u
Shannon Middlemiss
Glenda Middleton u
Kathleen Miller
Pat Miller
Katey Morse
Clarice Mae Mulder
Joan Mull
Bonnie Munger u
Suzanne Naas u
Mark and Kathleen Newman u
Terry Norlin
Sandra Oato
Katy O'Dell
Dennis O'Neill u
David and Denise Overbeek
Sungwan Park
Joan Parker u
Barbara Paull (In Memory of Craig Paull)
Gerrit and Janet Peddemors
C. Marjorie Peterson
Candace Ramsahoi
Ruth Reeser
Jeff and Kim Ridings
Kathleen Ringeisen
Christina Ringersma
Gary and Sharon Roberson 
Ray and Francina Roberts
Bonnie Roskam
Robert & Sue Ruby
Karen Ruger
Andy Saur u
Mallory Schmidt
Marsha Shade
Sandra Shank
Tracy Lynn Shea (In Memory of Marie Smith)
Lynne Simon
Linda Singer
Ray and Elizabeth Skeins u
Joy Smith
Meredith Soddy
Else Sorensen u

Ann Sowle
Dave and Chris Straw (In Memory of Cliff Nelson)
Nancy Swift
The Bradt/O'Meara Family
Beth Tippet
Jim Toner
Townsend Family
Mary Tracey u
Patti Trepkowski
John and Cheryl Tully u
Judith Ullery u
Linda Unterkircher
Peter and Eileen VandenBerg (In Memory of James Zuppa)
Ardythe VanderVelde u
Wilma VanderZwaag
Barbara VanDuren
Kathleen VanLoozenoord
Grace Vegter u
Patrice Vrona
Patricia Walcott (In Memory of Lester Walcott) u
Lois E. Waldecker u €  
Ona Wall u
Ruth Watson
Sue Weatherbee
Stephanie Weaver
Laura Weld
Charles L. and Jane A. Willekes u
Ruth Wilson
Suzanne C. Winter u
Mary Wray u
Mary L. Yost
Clasina Young u
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Like maps, great public libraries 
are an essential tool for any 
journey. With Kent District 
Library’s exceptional service 
commitment, we continue to 
explore uncharted territory to 
deliver information, ideas and 
excitement! 

From couches, coffee shops and even 
barracks around the globe, KDL customers are 
downloading more than 1 million titles from our 
digital collection. Bucking national trends, our 
circulation increased by 5% to over 6.2 million 
items last year. This includes items like iPads, 
GoPros and Wi-Fi hotspots. Beginning in 2016, 
you can even check out a bike at 16 KDL locations! 

Through our community outreach, we deliver 
library services to every corner of Kent County: 
collaborating with school districts and farmers 
markets, maintaining Little Free Libraries and 
supporting Wi-Fi access points. Our commitment 
to accessible library services for all residents is 
embodied in our partnership with Senior Meals 
on Wheels and KDL’s recognition as a Community 
Champion by Disability Advocates of Kent County.  

As I’m out and about, I frequently encounter 
people who are amazed by the size of Kent District 
Library—and not just the vast 734 square miles, or 
the nearly 400,000 residents we serve, although 
that’s impressive. What is really big about KDL 
is the huge scope of services we are honored to 
provide and our customers’ appreciation for 
them!

Lance Werner

# of books read 
on an average day

6.5

12.3

15.9

6.6

10.6

8.3

13.9

7.1

# of times parent sang or
rhymed with child each day

# of times child was given
materials to draw or scribble

Early Literacy

# of times parent played
pretend with child in a week

First week of storytimes

A�er 8‒12 weeks of storytimes

In 2015, Kent District Library secured funding from the Steelcase Foundation to measure the outcomes of public library storytimes. KDL 
partnered with Western Michigan University to develop the study and invited the Grand Rapids Public Library to participate. Surveys were 
performed with families attending early literacy storytimes at three KDL branches, measuring changes in those parent-child interactions 
which are proven to impact early literacy development. The results demonstrate that KDL is achieving our goal of positively impacting early 
literacy development in Kent County. 

Summer Reading 
Participants

Youth (birth‒grade 5)

2015

Teens (grades 6‒12)

Adults (18 and up)

2014

29,291 33,269

14%
Increase[ ]

= 100,000 VisitsKDL Visits eBook/eAudiobook siteWebsite What’s Next?
Book in Series site Library

Community 
outreach
interactions

7,381,778
Digital

37%
Increase
from 2014–2015[ ] 2,913,102

In-person

9%
Increase
from 2014–2015[ ]

2014
5,132

2015
6,619

2014
181,935

2015
259,560

Events Participation

Programming Growth

Community outreach
and private programs 
(tours, workshops etc.)

For young children

For school-age children

For teens

For adults

For all ages

Increase in
43%[ ]Increase in

29%[ ]

Circulation

Adult Fiction

Express Books

Teen Fiction

Reference

Adult non-fiction

Teen non-fiction

Periodicals

Large Print

Audiobooks
DVDs and Blu-ray

*Library for the Blind and Physically Handicapped

Music CDs

Video games

LBPH*
Miscellaneous

Interloans
(Jan.‒Sept.)

MeLCat

eAudiobooks

eMagazines

eBooks

eMovies
eMusic

6,221,139
Total Circulation

6,216,480

Kits

Juvenile non-fiction

Juvenile Fiction

Digital Items 
Accessed

1,097,359

Physical Items Checked Out
5,119,121

5%
Increase
from 2014–2015[ ]
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Service Center
814 West River 
Center Dr. NE

Comstock Park

22.

Mill Race 
Park

19.

Kent City
Pavilion

17.

John Collins 
Park

16.

Rockford

Plainfield

14.

15.

Metro Health

Caledonia

13.

10.

 Tyrone Township Branch
43 S Main St, Kent City

Spencer Township Branch
14960 Meddler Ave NE, Gowen

Nelson Township / Sand Lake Branch
88 Eighth St, Sand Lake

Krause Memorial Branch
140 E. Bridge St, 

Rockford

Plainfield Township Branch
2650 5-Mile Rd NE, 

Grand RapidsComstock Park Branch
3943 West River Dr NE, 

Comstock Park

East Grand Rapids Branch
746 Lakeside Dr SE, 
East Grand Rapids

Wyoming Branch
3350 Michael Ave SW, 

Wyoming

Gaines Twp. Branch
421 68th St SE, 
Grand Rapids

Caledonia Twp. Branch
6260 92nd St SE,

Caledonia

Grandville Branch
4055 Maple St SW, 

Grandville

Cascade Twp. Branch
2870 Jacksmith Ave SE, 

Grand Rapids

Alpine Twp. Branch
5255 Alpine Ave NW, 

Comstock Park

Walker Branch
4293 Remembrance Rd NW, 

Walker

Englehardt Branch
200 N Monroe St, Lowell

Alto Branch
6071 Linfield Ave, Alto

Kentwood (Richard L. Root) Branch
4950 Breton SE, Kentwood

Byron Twp. Branch
8191 Byron Center Ave SW, 

Byron Center

Branch Locations

KDL Cruisers, Circulating Bikes

Wi-Fi Available

Circulating Wi-Fi Hotspots Available

Farmers Market with KDL Booth *Schedules may vary

KDL Little Free Library

Circulating GoPro Cameras

8. Ada – Tuesdays, 11 a.m. to 4 p.m. 
7239 Thornapple River Dr SE, Ada 

9. Byron Center – Saturdays, 9 a.m. to 1 p.m. 
84th & Byron Center Avenue

10. Caledonia – First Saturday of the month (June–September) 9 a.m. to 1 p.m. 
9957 Cherry Valley Ave SE, Caledonia

11. Grandville – Tuesdays, 9 a.m. to 1 p.m. 
At the library

12. Kentwood – Saturdays, 9 a.m. to 1 p.m. 
At the library

13. Metro Health – Thursdays, 9 a.m. to 2 p.m. 
5900 Byron Center Ave SW, Wyoming

14. Plainfield – Thursdays, noon to 6 p.m.
4111 Plainfield Avenue NE, Grand Rapids

15. Rockford – Saturdays, 8 a.m. to 1 p.m. 
Located in the South Squires St. parking lot off of Main St.

16. John Collins Park
650 Lakeside Dr SE, East Grand Rapids

17. Kent City Pavilion
32 S. Kent St, Kent City

18. Lee Street Park 
Corner of Lee St & Homewood St, Grandville

19. Mill Race Park
3370 Carlton Park, Grandville

20. Plainfield Charter Township 
6161 Belmont Ave NE, Plainfiled Charter Twp.

21. Plainfield Senior Center 
5255 Grand River Dr NE, Grand Rapids

22. York Creek Community Center
650 York Creek Dr NW, Comstock Park

23. Cascade Twp. Branch
2870 Jacksmith Ave SE, Grand Rapids

All Branches

1. Lowell Charter Township Hall 
2910 Alden Nash Ave SE, Lowell

2. Grattan Township Hall 
12050 Old Belding Rd NE, Belding

3. Alto Branch

4. Englehardt (Lowell) Branch

5. Nelson Twp. / Sand Lake Branch

6. Spencer Twp. Branch

7. Tyrone Twp. Branch

16 locations (not at Alpine & Spencer Twp.)

11.

12.

5.

6.

7.

Grattan
Township Hall

2.

Ada

8.

Lee Street 
Park

18.

Plainfield 
Charter Twp.

Plainfield 
Senior Center

20.

21.

York Creek 
Community Center

LEGEND

NELSON TOWNSHIP/SAND LAKE BRANCH
88 Eighth St., Sand Lake 49343

SUN MON TUE WED THU FRI SAT

— 
9:30

to
8:00

9:30
to

5:00

12:00
to

8:00
— 

9:30
to

6:00 

9:30
to

5:00

*Closed Sundays in summer (Memorial Day to Labor Day)

SUN MON TUE WED THU FRI SAT

— 
12:00

to
8:00

9:30
to

5:00

12:00
to

8:00

9:30
to

5:00

12:00
to

5:00

9:30
to

1:30

ALPINE TOWNSHIP BRANCH
5255 Alpine Ave. NW, Comstock Park 49321

*Closed Sundays in summer (Memorial Day to Labor Day)

EAST GRAND RAPIDS BRANCH
746 Lakeside Dr. SE, East Grand Rapids 49506

SUN* MON TUE WED THU FRI SAT
1:00

to
5:00

9:30
to

8:00

9:30
to

8:00

9:30
to

8:00

9:30
to

8:00

9:30
to

6:00

9:30
to

5:00

*Closed Sundays in summer (Memorial Day to Labor Day)

PLAINFIELD TOWNSHIP BRANCH
2650 5-Mile Rd. NE, Grand Rapids 49525 

SUN* MON TUE WED THU FRI SAT
1:00

to
5:00

9:30
to

8:00

9:30
to

8:00

9:30
to

8:00

9:30
to

8:00

9:30
to

6:00

9:30
to

5:00

SUN MON TUE WED THU FRI SAT

— 
9:30

to
1:30

12:00
to

8:00

12:00
to

8:00

1:00
to

6:00

9:30
to

6:00

9:30
to

1:30

ALTO BRANCH
6071 Linfield Ave., Alto 49302

ENGLEHARDT BRANCH
200 N. Monroe St., Lowell 49331

SUN MON TUE WED THU FRI SAT

— 
12:00

to
8:00

12:00
to

8:00

12:00
to

8:00

9:30
to

5:00

9:30
to

5:00 

9:30
to

5:00

SUN MON TUE WED THU FRI SAT

— 
9:30

to
8:00

9:30
to

8:00

9:30
to

8:00

12:00
to

8:00

9:30
to

5:00

9:30
to

5:00

BYRON TOWNSHIP BRANCH
8191 Byron Center Ave. SW, Byron Center 49315 

GAINES TOWNSHIP BRANCH
421 68th St. SE, Grand Rapids 49548

SUN MON TUE WED THU FRI SAT

— 
9:30

to
8:00

9:30
to

8:00

9:30
to

5:00

9:30
to

8:00

9:30
to

5:00

9:30
to

5:00

SPENCER TOWNSHIP BRANCH
14960 Meddler Ave., Gowen 49326

SUN MON TUE WED THU FRI SAT

— 
9:30

to
5:00

12:00
to

8:00

9:30
to

5:00

12:00
to

8:00

12:00
to

5:00

9:30
to

1:30

SUN MON TUE WED THU FRI SAT

— 
9:30

to
8:00

12:00
to

8:00

9:30
to

5:00

12:00
to

8:00

9:30
to

5:00

9:30
to

5:00

CALEDONIA TOWNSHIP BRANCH
6260 92nd St. SE, Caledonia 49316

*Closed Sundays in summer (Memorial Day to Labor Day)

GRANDVILLE BRANCH
4055 Maple St. SW, Grandville 49418

SUN* MON TUE WED THU FRI SAT
1:00

to
5:00

9:30
to

8:00

9:30
to

8:00

9:30
to

8:00

9:30
to

8:00

9:30
to

6:00

9:30
to

5:00

TYRONE TOWNSHIP BRANCH
43 S. Main St., Kent City 49330

SUN MON TUE WED THU FRI SAT

— 
9:30

to
1:30 

12:00
to

8:00

9:30
to

5:00

12:00
to

8:00

1:00
to

5:00

9:30
to

1:30

CASCADE TOWNSHIP BRANCH
2870 Jacksmith Ave. SE, Grand Rapids 49546

SUN* MON TUE WED THU FRI SAT
1:00

to
5:00

9:30
to

8:00

9:30
to

8:00

9:30
to

8:00

9:30
to

8:00

9:30
to

6:00

9:30
to

5:00

*Closed Sundays in summer (Memorial Day to Labor Day)

KENTWOOD (RICHARD L. ROOT) BRANCH
4950 Breton SE, Kentwood 49508

SUN* MON TUE WED THU FRI SAT
1:00

to
5:00

9:30
to

8:00

9:30
to

8:00

9:30
to

8:00

9:30
to

8:00

9:30
to

6:00

9:30
to

5:00

WALKER BRANCH
4293 Remembrance Rd. NW, Walker 49534 

SUN MON TUE WED THU FRI SAT

—
9:30

to
8:00

9:30
to

8:00

9:30
to

8:00

9:30
to

8:00

9:30
to

5:00

9:30
to

5:00

COMSTOCK PARK BRANCH
3943 W. River Dr. NE, Comstock Park 49321

SUN MON TUE WED THU FRI SAT

—
9:30

to
8:00

12:00
to

8:00

9:30
to

5:00

12:00
to

8:00

9:30
to

5:00

1:00
to

5:00

KRAUSE MEMORIAL BRANCH
140 E. Bridge St., Rockford 49341

SUN MON TUE WED THU FRI SAT

—
9:30

to
8:00

9:30
to

8:00

9:30
to

8:00

12:00
to

8:00

9:30
to

5:00

9:30
to

5:00

*Closed Sundays in summer (Memorial Day to Labor Day)
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Kent District Library
KDL Service Center

814 West River Center Drive NE
Comstock Park, MI 49321-8955

Phone: 616-784-2007
Fax: 616-647-3828

Kent District Library is a public library system operating 

18 branch libraries. KDL serves nearly 400,000 residents of 

27 governmental units, comprising most of Kent County, 

Michigan. KDL is an IRS-designated 501(c)(3) nonprofit 

supported by millage dollars and private donations.
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History
• 1927: Kent County Federation of Women’s Clubs begins project of library extension.

• 1936: Kent County Library Association formed.  Kent County Library System becomes a 
department of the County of Kent.

• 1994: The Library separates from the County to form the Kent District Library, an 
independent taxing agency with governance by a Board of Trustees appointed by the Kent 
County Board of Commissioners and representing eight geographic regions of the KDL 
Service Area.

• 2011: Kent District Library celebrates 75 years of providing library service to citizens in Kent 
County. 

• 2014: A ten-year 1.28 millage approved by voters.

• 2014: Obtained 501 (c)(3) status.

• 2015:  Expanded the services of the Library for the Blind and Physically Handicapped by 
increasing the number of large print materials.

• 2015: Implemented a new SirsiDynix ILS (Integrated Library System) for Kent District 
Library.

Mission
Information, Ideas, Excitement!

Kent District Library Branches  
and Service Center
Kent District Library provides library services to over 395,000 customers in 27 municipalities 
through 18 branches located throughout Kent County. With the exception of the KDL Service 
Center, the library buildings are owned and maintained by the local municipality while Kent 
District Library provides the staff, collection, technology and programming.  
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Strategic Plan 2015-2017 
KDL’s 2015 – 2017 Strategic Plan emphasizes connecting people to the services they need and 
value. The plan is simple, flexible, memorable and embraced by KDL staff. Success is measured 
in part by determining whether customers achieve their desired outcome through using the 
library. Ultimately, KDL demonstrates the positive impact of library service in our communities.

This 2016 Strategic Plan update is a supplement to the original 2015-17 Strategic Plan. It both 
reiterates the approved Strategic Plan, and serves as a continuation, with new activities that will 
help the library achieve the original desired outcomes related to KDL’s service priorities: Engage 
the Community, Create Young Readers, Support Learning, Cultivate Creativity and Serve Senior 
Citizens. This update includes the proposed budget for the 2016 fiscal year.

Millage Campaign Promises

☑  Offer more convenient hours at more locations. 

☑  Meet expected increased demand for Library for the Blind and Physically Handicapped.

☑  Expand early literacy programs for young children and their families.  

☑  Reduce customer wait time for popular items, especially to meet increasing demand for  
eBooks and other digital formats. 

☑  Expand youth and teen collections, both in print and digital formats, to help students find  
what they need for school and what they want for fun. 

☑  Upgrade KDL’s wireless service to increase speed and improve customer service.  

☑  Offer improved technology-related programming, such as computer classes offered in  
Spanish, and more technology assistance offered as outreach service in the community.  

☑  Employ library staff with designated time to devote to mutually-beneficial community  
partnerships, especially where such partnerships benefit young children and students.

Strategic Plan Service Priorities

KDL ENGAGES THE COMMUNITY, PARTNERSHIPS  
Progress on Partnership Activities:

☑  By September 2015, KDL administration will complete a survey of municipalities and begin 
working with those who are interested to place Little Free Libraries, Wi-Fi hotspots or other 
outreach services in their locations. 
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☐  By December 2015, KDL will create a model for partnerships that mutually contributes 
to organization goals and strategic initiatives. The model is specific and defined with a 
communication plan and consideration for multiple departments’ collaboration. [New 
deadline: June 2016]

☑  By December 2015, KDL will present annual reports and partnership updates at all area 
Chamber of Commerce meetings, service clubs (where possible) and other partnership 
organizations’ administrative meetings (such as senior centers). 

KDL ENGAGES THE COMMUNITY, VOLUNTEERS  
Progress on Volunteer-related Activities:

☐  By June 2015, update all volunteer forms, add them to www.kdl.org and set up an online 
volunteer clearinghouse with a process to manage volunteer assignments centrally. [New 
deadline: June 2016]

☐  By December 2015, survey current volunteers to evaluate their experiences and gain 
suggestions for improvements that will offer volunteers, especially senior citizens, 
interesting work that helps them connect with the library in meaningful ways.  [New 
deadline: December 2016]

☑  Develop a plan for recruiting, orienting, training and recognizing volunteers, including 
Friends’ groups. 

☑  Develop volunteer “job descriptions” to include activities such as early literacy outreach, 
technology training, Little Free Library stewardships and Spanish-language services.  

KDL CREATES YOUNG READERS, EARLY LITERACY SERVICES 
Progress on Early Literacy Activities:

☑  KDL will continue to offer environments and activities that make reading and learning how 
to read fun. 

☑  By January 2015, develop library of early literacy video tutorials. 

☑  By December 2015, offer “1,000 Books Before Kindergarten” initiative to customers in 6 
branches. 

☑  By 2015, develop intergenerational early literacy programs, such as special grandparents’ 
storytimes or outreach experiences with senior citizens at area childcare facilities.  
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KDL CREATES YOUNG READERS, EARLY LITERACY STUDY 
Progress on Early Literacy Study:

☑  By December 2015, KDL will partner with Grand Rapids Public Library, Western Michigan 
University and the Early Childhood Investment Corporation to measure early literacy skill 
improvement as a result of participation in public library storytimes.

KDL CREATES YOUNG READERS, EARLY LITERACY EDUCATION 
Progress on Early Literacy Education Activities:

☑  By December 2015, develop a plan for delivering early literacy outreach and programming 
in our communities, especially to under-served populations, including training and 
information for adults about the importance of early literacy. 

☑  Develop ways to help parents incorporate early literacy in their daily interactions.

KDL SUPPORTS LEARNING, CONSTITUENCY-BASED COLLECTION AND PROGRAM
DEVELOPMENT 

Progress on Collection and Program Development Activities:

☑  By May 2015, KDL will perform a community survey about collection and program interests 
for all ages.  

☑  By May 2015, programming staff will complete definitions of successful programs with a 
plan for consistent evaluation of KDL programs. All levels of programming will be targeted 
for audience appeal—preschool, school-age, families, teens, adults and senior citizens.

KDL SUPPORTS LEARNING, EDUCATIONAL PARTNERSHIPS 
Progress on Educational Partnership Activities:

☑  By May 2015, KDL youth specialists will develop a school package detailing services, digital 
collections and demonstration trainings available to schools. 

☑  By June 2015, youth services staff and the Fund Development Department will implement 
donor funded partnership in select schools, offering “Summer Reading @ KDL” presenter 
previews during school assemblies.

KDL SUPPORTS LEARNING, COLLECTION EXPENDITURES 
Progress on Collection Expenditure Activities:

☑  Increase juvenile nonfiction spending 66% to $125,000 in 2015.

☑  Incorporate promoting juvenile nonfiction collection into school partnership activities.
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KDL SUPPORTS LEARNING, COMMUNITY READS 
Progress on Community Reads Activities:

☑  By June 2015, develop a plan to offer a system-wide KDL Community Reads initiative for 
2016. 

☐  In 2016, the Communications Department will implement a significant KDL Community 
Reads marketing campaign. [Ongoing]

KDL SUPPORTS LEARNING, TECHNOLOGY TRAINING 
Progress on Technology Training Activities:

☑  By February 2015, introduce Design Think concepts to the Computer Class workgroup, to 
support new technology training delivery model/service. Any model of service will need 
to account for the needs of senior citizens with new devices, as well as assisting more 
advanced technology users with troubleshooting questions. 

☑  By December 2015, develop a model for customers with all levels of information fluency to 
receive technology instruction and assistance, whether in a branch, on the phone or at a 
local senior center.  

KDL CULTIVATES CREATIVITY, OFFER CREATIVE OPPORTUNITIES 
Progress on Creative Opportunity Activities:

☑  Contests such as Write Michigan, Kent County Teen Film Festival, Teen Poetry and a Photo 
Contest. 

☑  Interactive hands-on programs like KDL Lab, Studio KDL and art carts. 

☑  Diverse collection of materials. 

☑  Safe environments for people to explore their creativity. 

☑  By June 2015, investigate offering Local Indie materials in digital formats.  

KDL CULTIVATES CREATIVITY, OFFER INSPIRATION & MOTIVATION 
Progress on Inspiration & Motivation Activities:

☑  Incorporate into 2015 marketing plan promotion of KDL staff as friendly experts who can 
connect readers with the next book they will love. 

☑  By June 2015, branch managers will shop at least one other branch and a retail space 
focusing on evaluating displays that help connect people with what inspires them.  
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Organizational Competencies

COLLABORATION

☑  Beginning in 2015, every marketing plan will identify KDL staff as a target audience and 
identify how best to inform them of the service. 

☑  By June 2015, patron services staff will begin creating patron records for all web registration 
requests. This will speed up the web registration process by allowing branch staff to add a 
barcode and issue the card immediately. 

☑  By June 2015, KDL administration will foster group collaboration and inclusiveness 
by ensuring that the group’s chair (or leader) has input from all team members before 
presenting ideas to the leadership team. Tools will be developed to help organize groups’ 
communication to all KDL stakeholders.  

☐  By June 2015, the IT Department will implement the staff collaboration features of 
SharePoint.  [New deadline: June 2016]

☐  By December 2016, each KDL department will implement a plan to visit with branch 
managers and staff annually.  [Recurring annually]

☐  By December 2016, the Fund Development Department will work with branch staff 
to develop best practices for philanthropy at KDL, including generating branch-level 
donations, how to discuss donations with patrons in a positive and inspiring way and 
regularly communicating with donors (not just when asking for a gift).  [Recurring 
annually] 

☑  By December 2015, one or more focus groups will convene to address recommendations 
from the Michigan Quality Council Navigator Report, resulting in a measured quality 
improvement to staff working conditions and/or customer service.  

☑  By December 2015, KDL youth specialists will work with KDL program and outreach  
specialists to inventory program supplies and facilitate their use by all branches.

CONVENIENCE

☑  In January 2015, the Collection Development Department will decrease holds ratios for 
shorter wait time: digital materials, audiobooks, and books – 3:1; music and movies – 6:1. 

☑  By March 2015, the Patron Services and the Communications Departments will create a 
“Call us for…” bookmark to distribute in branches, promoting conveniently available phone 
services to KDL customers. 

☑  By June 2015, staff will be able to use the email alias purchasing@kdl.org to communicate 
questions or concerns to the Business Office. Messages will be directed to multiple staff 
members to ensure a timely response.
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☐  By June 2015, the IT Department will implement a patron printing solution that eliminates 
the required payment card and includes some form of printing for wireless devices.  [New 
deadline: June 2016]

☐  By October 2015, KDL administration will evaluate all KDL meetings to determine which 
could be successfully accomplished without requiring travel. Software to facilitate remote 
meetings will be investigated.  [New deadline: December 2016]

☐  By October 2015, the Communications Department will complete a comprehensive web 
redesign, implementing an event management system that incorporates fundraising events, 
creating donor-friendly online donating options and offering easy access to KDL financial 
information.  [New deadline: Spring 2016]

☑  By October 2015, complete migration to new ILS system. Tentative timeline is as follows: By 
January 2015, KDL will hire an ILS librarian to work on the migration to a new ILS system. 
Test database made available to KDL February 2015. IT tests system March 2015. Staff 
training to begin in May–August 2015. Communication plan to the public goes into effect 
June 2015. Migration of records begins in September 2015. IT tests migration material with 
the help of staff in September 2015. ILS migration is to be completed by October 2015.  

FLEXIBILITY

☑  By January 2015, customer overdue fines for DVDs will be reduced from $1 a day to $0.15. 

☑  By January 2015, the Communications Department and the Social Media Workgroup will 
develop marketing and content plans for each of KDL’s social media venues. 

☐  By December 2016, KDL administration will develop a Stop List, specifically identifying 
activities KDL will cease to engage in, in order to focus efforts on the strategic priorities 
identified in this document.  [Recurring annually]

☑  By December 2015, the Communications Department will incorporate analytics to measure 
the effectiveness of advertising and social media marketing and cease unsuccessful efforts. 

☑  By December 2015, the Fund Development Department will offer donor-friendly 
procedures, allowing donors the option of directing their gifts to specific projects or 
branches. 

☑  By December 2015, KDL will train collection services team members to implement LEAN 
business practices in material handling procedures. 

☐  By December 2015, KDL will implement recommendations from its engagement in the 
Baldridge Process through Michigan Quality Council.  [New deadline: December 2016]

☑  By December 2015, the Collection Development Department will migrate to Baker & 
Taylor’s TitleSource360 and add CollectionHQ’s ESP module for improved collection 
analysis and more responsive selection.  
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☐  By December 2016, the Program and Outreach Department will work with branch staff to 
study the value of programming forms and deadlines to refine and streamline program 
planning, promotion, implementation and evaluation.  [Ongoing]

FRIENDLINESS

☑  By January 2015, new KDL employees will receive a welcome message with information 
about Communications and Programming Departments. 

☑  By March 2015, the Communications Department will work with programming workgroups 
to capture and respond to programming ideas and market system-wide programs to KDL 
staff no less than two weeks before the seasonal deadline. 

☑  By March 2015, the HR Department will negotiate compensation incentives with the UAW 
for staff who are bilingual, thereby creating formal recognition and placing value on such 
communication skills. 

☐  By March 2015, a focus group of stakeholder employees will set out to define the “KDL Way.” 
Using Appreciative Process techniques, the team will articulate an organizational culture 
approach that is uniquely KDL. 

☐  By June 2015, KDL’s IT Department will participate in communications training to foster 
and reinforce friendly customer interactions.  [New deadline: December 2016]

☐  By June 2015, the IT and Patron Services Departments will revise the entire call center 
phone tree to better serve patrons, making it clear that they have been connected with KDL 
staff that can help them.  [New deadline: June 2016]

☐  By October 2015, develop and implement a significant library card campaign related to 
Library Card Sign-up Month (September), with emphasis on new targeted audiences (such 
as senior citizens) and under-served populations (such as English as a Second Language 
Speakers).  [New deadline: 2016]

☐  By December of 2015, KDL will recruit bilingual candidates during three job fairs and 
offer online training and testing for staff who wish to adopt second-language skills.  [New 
deadline: December 2016]

☐  By December 2016, KDL’s HR Department will review hiring processes and compensation 
levels to further strengthen staff commitment and engagement to serving library customers. 

INNOVATION

☑  By January 2015, KDL’s Wellness Committee will complete a survey and implement results, 
providing activities and initiatives that support staff mental and physical well-being. 
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☐  By March 2015, the Patron Services Department and circulation managers will create a form 
on the Intranet to streamline the shelf check process for materials that weren’t properly 
checked in and removed from accounts.  [New deadline: February 2016]

☑  By December 2015, KDL will create a process to gather innovative ideas from all KDL team 
members. Recognition may be given for new ideas that have a profound positive impact on 
KDL’s efforts to be relevant to our communities. 

☑  By December 2015, the Digital Futures Committee will be renamed the Innovation Team, 
developing a protocol for considering new ideas and facilitating efforts to make them 
actionable. 

☐  By December 2015, the Business Office will explore and implement a new tracking process 
for recording receipts (payments, donations, grants).  [New deadline: March 2016]

☐  By December 2015, at least one IT staff member will become skilled in offering web-based 
development capability to leverage basic web application integration with KDL resources 
and data.  [New deadline: December 2016]

LEARNING

☑  By March 2015, programming staff will hold quarterly training sessions for new Information 
Services staff. 

☐  By December 2016, KDL management will continue to improve public service through 
the Circulation and Information Best Practices model. Surveys will identify training needs 
for information staff (such as offering services and programs for senior citizens, materials 
advisory and technology literacy) while circulation managers will save customer service 
issues to determine emphasis for training.  [Ongoing]

☐  By December 2016, the Business Office will survey each branch and department for training 
needs and implement a plan to deliver comprehensive training.  [Ongoing] 

☑  By December 2015, additional CollectionHQ training will be completed. 

☐  By December 2016, the HR and Communications Departments will develop a brand 
for KDL’s “Library2Library” training initiatives for outside libraries and organizations.  
[Ongoing]

☐  By December 2016, the HR Department will create an online learning library to promote the 
professional development of future staff. [Ongoing] 

☐  By December 2015, patron services staff members will each attend at least one webinar and 
report on it at a monthly staff meeting. [New deadline: December 2016]

☑  By December 2015, all patron services staff members will attend at least one quarterly 
information services meeting.   



Page 12  | 2015 Kent District Library Fact Book

☑  By December 2015, branch managers begin to explore the Harwood Institute Community 
Conversation methods to get community input on various issues. Activities will include 
a manager’s discussion of the Harwood Institute’s The Work of Hope, training at a 
management meeting and plans to begin implementing community conversations.

TRUSTWORTHINESS

☐  By December 2016, the IT Department will implement a “read-only” interface of the help 
desk application which will allow KDL staff to track progress on support desk concerns.  
[Ongoing]

☐  By December 2015, all of KDL’s public financial information, meeting minutes and strategic 
plan progress will be available through KDL’s enhanced website in three clicks or less.  [New 
Deadline – Spring 2016]

☐  By December of 2015, KDL management and staff in leadership roles will actively 
participate in training to promote behavior that encourages clear and transparent 
leadership.  [New deadline: December 2016]

☑  By December 2015, the Fund Development Department will develop ways to ensure 
transparency of how donations directly benefit KDL programs and services. 

☑  By December 2015, the patron services staff will create quarterly statistical reports regarding 
the amount and type of interactions in order to inform KDL staff and customers of the value 
of the department. 

☑  By March 2016, the Collection Development Department will report on the patron requests 
received and how many were ordered/not ordered in 2015. 
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Kent District Library Branches  
and Service Center

ALPINE TOWNSHIP BRANCH
5255 Alpine Ave. NW
Comstock Park, MI 49321

ALTO BRANCH
6071 Linfield Ave.
Alto, MI 49302

BYRON TOWNSHIP BRANCH
8191 Byron Center Ave. SW
Byron Center, MI 49315

CALEDONIA TOWNSHIP 
BRANCH
6260 92nd St. SE 
Caledonia, MI 49316

CASCADE TOWNSHIP BRANCH
2870 Jacksmith Ave. SE
Grand Rapids, MI 49546

COMSTOCK PARK BRANCH
3943 W. River Dr. NE
Comstock Park, MI 49321

EAST GRAND RAPIDS BRANCH
746 Lakeside Dr. SE
East Grand Rapids, MI 49506

ENGLEHARDT BRANCH
200 N. Monroe St.
Lowell, MI 49331

GAINES TOWNSHIP BRANCH
421 68th St. SE
Grand Rapids, MI 49548

GRANDVILLE BRANCH
4055 Maple St. SW
Grandville, MI 49418

KENTWOOD  
(RICHARD L. ROOT) BRANCH
4950 Breton SE
Kentwood, MI 49508

KRAUSE MEMORIAL BRANCH
140 E. Bridge St.
Rockford, MI 49341

NELSON TOWNSHIP/ SAND LAKE 
BRANCH
88 Eighth St.
Sand Lake, MI 49343

PLAINFIELD TOWNSHIP BRANCH
2650 5-Mile Rd. NE
Grand Rapids, MI 49525

SPENCER TOWNSHIP BRANCH
14960 Meddler Ave.
Gowen, MI 49326

TYRONE TOWNSHIP BRANCH
43 S. Main St.
Kent City, MI 49330

WALKER BRANCH
4293 Remembrance Rd. NW
Walker, MI 49534

WYOMING BRANCH  
and the Library for the Blind  
and Physically Handicapped
3350 Michael Ave. SW
Wyoming, MI 49509

SERVICE CENTER
814 West River Center NE
Comstock Park, MI 49321
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Service AreaKDL Service Area

Nelson Township/
Sand Lake Branch

Areas highlighted in grey are outside the KDL service area and include the City 

of Grand Rapids, City of Cedar Springs, Solon Township, Sparta Township, the 

Village of Sparta and the portion of Bowne and Caledonia townships within the 

Thornapple Kellogg school district.
12020WEBKDL
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Charles R. Myers,  
Chair

Governance and Organizational Structure

BOARD OF TRUSTEES
The Kent District Library Board of Trustees is composed of eight members representing 
geographic regions of the KDL service area. Trustees must live in the region they represent. 
Board members are appointed for four-year terms by the Kent County Board of Commissioners 
based on recommendations from the eight regions. The KDL Board meets monthly. Major duties 
include establishing and maintaining a public library for Kent District Library, establishing library 
policies, employing the library director, adopting an annual budget, approving the expenditure 
of funds, entering into contracts and control of all KDL property.

Trustee Area of Responsibility

Charles R. Myers, Chair
Region 4:   City of Lowell, and Bowne, Lowell and Vergennes 

Townships

Vickie Hoekstra, Vice Chair Region 8:  City of Wyoming

Penny Weller, Treasurer Region 3:  City of Walker, and Plainfield and Alpine Townships

Carol Simpson, Secretary Region 1:  Spencer, Tyrone, Nelson and Oakfield Townships

Shirley Bruursema, Trustee
Region 6:   City of Kentwood, and Gaines and  

Caledonia Townships

Lee Cook, Trustee Region 7:   City of Grandville and Byron Township

Scott Garrison, Trustee
Region 2:   City of Rockford, and Cannon, Algoma, Courtland and 

Grattan Townships

Craig Wilson, Trustee
Region 5:  City of East Grand Rapids, and Cascade, Ada and    

Grand Rapids Townships

Shirley Bruursema,  
Trustee

Lee Cook, 
Trustee

Carol Simpson,  
Secretary

Craig Wilson,  
Trustee

Scott Garrison,  
Trustee

Vickie Hoekstra,  
Vice Chair

Penny Weller,  
Treasurer



Page 16  | 2015 Kent District Library Fact Book

LEADERSHIP TEAM
The Kent District Library leadership team leads the staff in support of KDL’s strategic plan, 
coordinates organizational functions and facilitates communication. Members of the leadership 
team are:

Position Name

Library Director Lance Werner

Director of Innovation and User Experience Michelle Boisvenue-Fox

Director of Branch Services and Operations [Interim] Craig Buno

Director of Finance Sherry Bava

Director of Human Resources & Organizational 
Development Brian Mortimore

Director of Information and Technology [Interim] Kurt Stevens

KENT DISTRICT LIBRARY ORGANIZATIONAL CHART

Communications 
Assistants

Graphic 
Designer

Print & 
Bindery 

Technician

Program & 
Outreach 

Specialists

Webmaster

Board of TrusteesTax Payers

Library Director

Director of  
Branch Services  

& Operations

Kent District Library  
Organizational Chart

12039FLYKDL
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Resources 
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Manager of 
Communications 
& Programming

Collection 
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Librarians

ILS & Electronic 
Resources 

Coordinator

Collection 
Development 

Parapro

Senior Network  
& Systems Engineer

Administrative 
Assistant (HR)

Circulation 
Assistant 

Substitutes

Information 
Substitutes

Patron Services 
Manager

Patron 
Services 

Associates

Circulation 
Managers

Circulation 
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Shelvers

Adult 
LibrariansVolunteers

Friends of 
the Library

Branch 
Advisory 
Boards

Youth 
Librarians

Acquisitions 
Parapro

Youth 
Parapros

Cataloging 
Specialist

Library 
Assistants

Cataloging 
Parapro

Teen 
Librarians

Collection 
Services 

Assistants

Teen 
Parapros

Adult 
Parapros

Youth 
Specialists

Network 
Systems 

Specialists

Administrative 
Assistants

Director of 
Finance/Facilities 

Management

Director of  
Human Resources 
& Organizational 

Development

Director of 
Innovation &  

User Experience

Director of  
Technology Services  
& Digital Innovation

Executive 
Assistant

Development 
Manager
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FUND DEVELOPMENT BOARD
Kent District Library’s development board is composed of community leaders who have a passion 
for libraries. Development board members support the mission, vision and values of Kent District 
Library, and act responsibly and prudently as stewards of KDL. These members work tirelessly to 
raise private donations that support programming, collections and special projects that enhance 
the library experience for all community members.

Penny Weller 
Kent District Library 

Board of Trustees

Sherrie Willson  
Steelcase Inc.

Robert Younger  
Zaner Bloser

Marcia Bennett Boyce 
Miller Johnson

Jim Komondy 
Law, Weathers & 

Richardson

Maureen Fitzgerald Penn  
Penn & Ink 

Communications, Inc.

Jamie Junod 
Stifel Nicolaus & 

Company Inc.

Heather Ross 
ddm marketing

John Schuring  
Dickinson Wright

Charles Myers 
Kent District Library 

Board of Trustees

Linda Jo Carron 
Knape & Vogt

Scott Ellison  
Chemical Bank 

Library Board of Trustees
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Tax Revenues - Millage  (1.28mills) 19,731,194     
Fines & Forefeitures 1,240,239
Donations,  Sponsorships, Grants 470,925
State Sources 368,566
Charges for Services 125,995
Other Revenue 66,787
Interest & Rentals 59,411
Other Financing Sources 58,943
TOTAL REVENUES 22,122,060$

Wages & Benefits 11,206,039
Books & Materials 3,924,316
Technology (all expenses related to) 3,173,582
Other Svs/Charges 1,651,961
Professional & Contractual Services 416,506
Supplies 310,565
Office Equipment & Furniture 154,545
TOTAL EXPENDITURES 20,837,513$

5,476,642
(164,831)
(233,851)

(53,868)
(815,300)

$4,208,792

The above numbers have been derived from the 2015 Financial Statements.
Complete audited Annual Financial Statements will be available after June 2016.

Fund Balance - Restricted by Contributors 
Fund Balance - Board Committed - Capital Projects
TOTAL UNDESIGNATED FUND BALANCE 

GENERAL  FUND

Fund Balance - Unspendable (Prepaids) 
Fund Balance - Assigned 

KENT DISTRICT LIBRARY
2015 SUMMARY FINANCIAL INFORMATION 

REVENUE 

EXPENDITURES 

Total Fund Balance 2015

Wages & 
Benefts 
53.8%

Collection 
18.8%

Technology 
15.2%

Other 
Svs/Charges 

7.9%

Prof & 
Contractual 

Svs 
2.0%

Supplies
1.5%

Office 
Equipment 
& Furniture 

0.7%

Tax 
Revenues
89.2%

Fines & 
Forefeitures 

5.6%

Donations,  
Sponsorships, 

Grants
2.1%

State 
Sources 
1.7%

Charges for 
Services 
0.6%

Other 
Revenue 
0.3%

Interest & 
Rentals 
0.3%

Other 
Financing 
Sources 
0.3%

2015 Summary of Financial Information 
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Page 22  | 2015 Kent District Library Fact Book

196 197 193 199
212

50
70
90

110
130
150
170
190
210
230

2011 2012 2013 2014 2015

KDL Staff Positions (FTEs)

816,512 820,911 846,239
776,376 799,799

200,000

400,000

600,000

800,000

1,000,000

2011 2012 2013 2014 2015

KDL Reference Questions

1,019,342 991,793
930,786 908,008 926,280

10,853 29,027 42,450 58,772 88,891

0

200,000

400,000

600,000

800,000

1,000,000

1,200,000

2011 2012 2013 2014 2015

KDL Collection

Physical Collection eAudiobook/eBook Collection

2015 Statistical Trends (cont.)
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2015 Statistical Information
Circulation

Adult fiction 700,970

Express books 153,839

Juvenile fiction 1,507,631

Teen fiction 220,676

Reference 7,793

Adult non-fiction 441,732

Juvenile non-fiction 269,152

Teen non-fiction 10,162

Periodicals 100,337

Large print 65,038

CD-ROMs 58

Audiobooks 191,602

DVDs and Blu-ray 1,115,247

Music CDs 182,059

Video games 43,472

Kits 9,834

Braille items 379

LBPH (Library for the Blind and Physically Handicapped) 69,837

Miscellaneous 4,312

Interloans (Jan. – Sept.) 20,709

MeLCat 8,941

eAudiobooks 170,649

eBooks 546,617

eMagazines 31,227

eMovies 15,042 

eMusic 333,824 

Total Circulation 6,216,480

Collection

Number of books 734,193

Number of periodicals 30,190

Number of audio (audiobooks and music CDs) 80,984

Number of videos (DVDs and Blu-ray) 73,263

Number of video games 5,799

Number of CD-ROMs (no longer purchasing) 37

Number of kits 261

Number of Braille items 305

Number of miscellaneous items 1,248

Total physical items in the library collection at year-end 926,280

Digital 
Downloads
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Number of electronic audiobooks (eAudiobooks) 19,346

Number of electronic books (eBooks) 69,545

Total digital items in the library collection at year-end 88,891
Number of subscriptions 1,874

Number of licensed databases – Local 25

Number of licensed databases – State 44

Number of licensed databases – Total 69

Human Resources

Number of MLS librarians 67

Full-time equivalent of MLS librarians 59.325

Number of non-MLS librarians 2

Full-time equivalent of non-MLS librarians 2

Number of other paid staff 229

Full-time equivalent of other paid staff 150.525

Total number of staff 298

Total full-time equivalents (FTEs) 211.85

Total hours per week worked by MLS librarians 2,373

Total hours per week worked by all staff 8,474

Staff training hours 5,727

Inter-Library Loan (ILL) & Reciprocal Borrowing

ILL items borrowed by KDL patrons from other libraries 76,378

ILL items loaned by KDL to patrons from other libraries 20,709

MeLCat items borrowed by KDL from other libraries 8,941

MeLCat items loaned by KDL to other libraries 4,284

Items reciprocally borrowed by KDL patrons at other libraries *54,979

Items reciprocally borrowed by patrons from other libraries at KDL 767,113

*Statistics were not available for items borrowed from GRPL by KDL patrons.

Library for the Blind and Physically Handicapped (LBPH)

Number of registered patrons 1,029

Total circulation 66,424

Collection (continued)
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Patron Services: Centralized Phone Center

Telephone calls received 67,389

Percentage of calls handled (i.e., not transferred to branch staff) 86%

Calls (by type)

Type Total Calls      % of Total

Circulation 25,142 37%

Directional 3,797 6%

Program Registration 2,411 4%

Reference 26,371 39%

Transfers to Branch Staff 9,668 14%

Programs

Type # of Events      # of Participants

Private programs (tours, workshops, etc.) 1,674 117,259

Programs for young children 2,460 74,551

Programs for school age children 348 8,982

Programs for teens 340 7,041

Programs for adults 1,062 12,188

Programs for all ages 735 39,539

Total 6,619 259,560

Summer Reading Program

Participants (based on age)      Total

Youth (birth – Grade 5) 20,588

Teen (grades 6-12) 6,238

Adult (18 and up) 6,443

Total 33,269
Completers      Total

Babies (0-24 months) 764

Pre-Readers (2-3 years) 1,248

Youth (4 years – grade 5) 6,746

Total 8,758

2015 Statistical Information (cont.)
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Technology

Number of computers for staff 242

Number of computers for public 326

Number of patron log-ins to public computers 289,939

Number of patron log-ins to wireless network 477,587

Number of self check-out units 41

Number of self check-in units 11

Most concurrent patrons using the wireless network 630

Most concurrent patrons using the wireless network 580

Volunteers

Number of Volunteers Total

Adults 276
684

Teens (Summer Reading Program) 408

Volunteer Hours Total

Adults 2,897
9,769

Teens (Summer Reading Program) 6,872

Website

Number of visits (includes mobile website visits) 3,043,846

Average visits per day 8,339

Number of visits to KDL’s eBook/eAudiobook site 7,381,778

Number of visits to What’s Next?: Books in Series site 2,529,623

Number of visits to KDL databases 104,413

Number of Ask KDL questions answered 532

Number of Personalized Picks lists created 199

Number of KDL Blog Posts 281

Number of KDL Blog Comments 238

Annual Counts

Library visits 2,805,556

Outreach Attendance 107,546

Population of service area (2010 U.S. Census) 395,660

Cardholders (library registrations) 240,291

Information requests/computer assistance 799,799

Total annual open hours 50,044

Total weekly public service hours 62
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Per Capita Measures

Circulation per capita 14.9

Circulation per registered borrower 24.0

Collection turnover rate (i.e., circulation/collection) 6.1

Expenditure per capita $37.50

Express check-out as a percentage of total customer check-out 86.5%

Holdings per capita 2.4

Program attendance per capita .66

Public internet use per capita (PC & wireless log-ins) 1.94

Reference transactions per capita 2.0

Registration as a percentage of population 62%

Visits per capita In Person Virtual (Website)
6.7 7.9

2015 Statistical Information (cont.)
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    Systemwide Overview
2015 Statistical Information
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KENT DISTRICT LIBRARY FACTS

Library Director: Lance Werner
Population of Service Area:  395,660
Physical Collection Size:  926,280
Digital Collection Size: 88,891
Public Computers:  326
Staff: 212 FTEs
Open Hours:  998 hrs/wk
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   Alpine Township Branch
2015 Statistical Information
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BRANCH FACTS

Branch Manager: Shaunna Martz
Population of Service Area:  13,336
Building Size: 4,862 square feet
Public Computers:  9
Staff: 3.0 FTEs
Open Hours:  40 hrs/wk 
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                           Alto Branch
2015 Statistical Information
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BRANCH FACTS

Branch Manager: Sandy Graham
Population of Service Area:  2,793
Building Size: 5,795 square feet
Public Computers:  6
Staff: 2.75 FTEs
Open Hours:  37.5 hrs/wk
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      Byron Township Branch
2015 Statistical Information
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BRANCH FACTS

Branch Manager: Eric DeHaan 
Population of Service Area:  20,317
Building Size: 13,600 square feet
Public Computers:  11
Staff: 7.95 FTEs
Open Hours:  54.5 hrs/wk
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Caledonia Township Branch
2015 Statistical Information
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BRANCH FACTS

Branch Manager: Liz Guarino-Kozlowicz
Population of Service Area:  12,294
Building Size: 15,464 square feet
Public Computers: 17
Staff: 6.5 FTEs
Open Hours:  49 hrs/wk 
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  Cascade Township Branch
2015 Statistical Information
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BRANCH FACTS

Branch Manager: Diane Cutler
Population of Service Area:  17,134
Building Size: 21,913 square feet
Public Computers:  20
Staff: 15.825 FTEs
Open Hours:  62 hrs/wk

19,329 17,546 16,974 

47,312 

32,192 
37,639

0

10,000

20,000

30,000

40,000

50,000

2013 2014 2015

TOTAL BRANCH COMPUTER LOG-INS                      
(8% increase in total log-ins from 2014 to 2015)

Public Computer Log-ins Wireless Log-Ins

2,656 
2,151 

2,884

0

500

1,000

1,500

2,000

2,500

3,000

3,500

2013 2014 2015

TOTAL SUMMER READING PARTICIPANTS                                             
(34% increase from 2014 to 2015)



Page 34  | 2015 Kent District Library Fact Book

        Comstock Park Branch
2015 Statistical Information
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BRANCH FACTS

Branch Manager: Nancy Mulder
Pop. of Service Area:  30,952 (Plainfield Twp.)
Building Size: 4,095 square feet
Public Computers:  8
Staff: 4.675 FTEs
Open Hours:  45.5 hrs/wk
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   East Grand Rapids Branch
2015 Statistical Information
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BRANCH FACTS

Branch Manager: Dawn Lewis
Population of Service Area:  10,694
Building Size: 26,950 square feet
Public Computers:  20
Staff: 13.65 FTEs
Open Hours:  62 hrs/wk
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                Englehardt Branch
2015 Statistical Information
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BRANCH FACTS

Branch Manager: Josh Bernstein (Jan-Jun)

Heather Wood-Gramza (Jul-Dec)

Pop. of Service Area:  3,783 (City of Lowell)
Building Size: 8,771 square feet
Public Computers:  13
Staff: 5.325 FTEs
Open Hours:  46.5 hrs/wk

11,544 10,971 10,520
8,701 

6,202 

8,473 

0

2,500

5,000

7,500

10,000

12,500

2013 2014 2015

TOTAL BRANCH COMPUTER LOG-INS           
(11% increase in total log-ins from 2014 to 2015)

Public Computer Log-Ins Wireless Log-Ins

952

1,379 
1,254

0

250

500

750

1,000

1,250

1,500

2013 2014 2015

TOTAL SUMMER READING PARTICIPANTS                                             
(9% decrease from 2014 to 2015)



Page 37

     Gaines Township Branch
2015 Statistical Information
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BRANCH FACTS

Branch Manager: Cathy Neis
Population of Service Area:  25,146
Building Size: 10,400 square feet
Public Computers:  18
Staff: 7.35 FTEs
Open Hours:  54 hrs/wk
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           Grandville Branch
2015 Statistical Information

277,019 264,936 264,425
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BRANCH FACTS

Branch Manager: Patrice Vrona (Jan-Jun)

Josh Bernstein (Jul-Dec)

Population of Service Area:  15,378
Building Size: 18,672 square feet
Public Computers:  22
Staff: 14.825 FTEs
Open Hours: 58 hrs/wk (Jan-Mar)
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    Kentwood (Richard L. Root) Branch
2015 Statistical Information
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BRANCH FACTS

Branch Manager: Cheryl Cammenga
Population of Service Area:  48,707
Building Size: 45,489 square feet
Public Computers:  42
Staff: 15.1 FTEs
Open Hours:  62 hrs/wk

51,050 45,031 44,428

85,520 

65,497 

85,028

0

20,000

40,000

60,000

80,000

100,000

2013 2014 2015

TOTAL BRANCH COMPUTER LOG-INS                      
(17% increase in total log-ins from 2014 to 2015)

Public Computer Log-Ins Wireless Log-Ins

2,741 2,906 
3,312 

0

1,000

2,000

3,000

4,000

2013 2014 2015

TOTAL SUMMER READING PARTICIPANTS                                             
(14% increase from 2014 to 2015)



Page 40  | 2015 Kent District Library Fact Book

     Krause Memorial Branch
2015 Statistical Information
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BRANCH FACTS

Branch Manager: Jennifer German
Pop. of Service Area:  5,719 (City of Rockford)
Building Size: 9,500 square feet
Public Computers:  12
Staff: 8.55 FTEs
Open Hours:  54.5 hrs/wk
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 Plainfield Township Branch
2015 Statistical Information
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BRANCH FACTS

Branch Manager: Liz Breed (Jan-Jun)

Zandra Blake (Aug-Dec)

Population of Service Area:  30,952
Building Size: 26,420 square feet
Public Computers:  22
Staff: 15.9 FTEs
Open Hours:  62 hrs/wk
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     Nelson Township/Sand Lake Branch
2015 Statistical Information
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BRANCH FACTS

Branch Manager: Craig Buno (Jan-Oct)

Kip Odell [Interim] (Oct-Dec)

Pop. of Service Area:  4,764
Building Size: 8,736 square feet
Public Computers:  15
Staff: 4.075 FTEs
Open Hours:  42 hrs/wk
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  Spencer Township Branch
2015 Statistical Information
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BRANCH FACTS

Branch Manager:
Heather Wood-Gramza (Jan-Jul); 

Kaitlin Tang (Aug-Dec)

Population of Service Area:  3,960
Building Size: 2,000 square feet
Public Computers:  8
Staff: 2.925 FTEs
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     Tyrone Township Branch
2015 Statistical Information
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BRANCH FACTS

Branch Manager: Liz Knapp 
Population of Service Area:  4,731
Building Size: 4,239 square feet
Public Computers:  7
Staff: 2.875 FTEs
Open Hours:  35.5 hrs/wk
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                Walker Branch
2015 Statistical Information

151,570 140,443 136,449

No Data No Data 3,705
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BRANCH FACTS

Branch Manager: Chris Lohman
Pop. of Service Area:  23,537
Building Size: 8,000 square feet
Public Computers:  11
Staff: 8.325 FTEs
Open Hours:  57 hrs/wk
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            Wyoming Branch
2015 Statistical Information
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BRANCH FACTS

Branch Manager: Lori Holland
Population of Service Area:  72,125
Building Size: 48,950 square feet
Public Computers:  47
Staff: 18.45 FTEs
Open Hours:  62 hrs/wk
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2015 Statistical Information
Library for the Blind & Physically Handicapped
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OVERVIEW
The Library for the Blind & Physically Handicapped (LBPH) is a national program that 
provides accessible reading material to anyone who cannot read standard print because of 
a visual or physical impairment. Kent District Library's LBPH service is offered through our 
Wyoming Branch and serves Kent, Ionia and Montcalm counties under the direction of the 
Library of Michigan. In addition to providing Braille and audio materials (including 
audiobooks, described movies and audio magazines) to LBPH patrons, KDL has a suite of 
adaptive technology located at the Wyoming Branch that is open to the public and includes 
a CCTV, a Braille embosser, a text-to-speech scanner and an accessible computer 
equipped with a large print keyboard, screen reading and Braille translation software 
packages. 

Wyoming Branch Manager: Lori Holland
LBPH Librarian: Shelley Roossien
Address: 3350 Michael Ave., Wyoming, MI 49509
Phone: 616-647-3988
Email: lbphstaff@kdl.org
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    2015 Annual Report for Ada Township
           A Municipality in the Kent District Library Service Area

Cascade Township Branch Statistics
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Ada Residents Check-Out 71% of their Materials 
from the Cascade Township Branch of KDL
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     2015 Annual Report for Algoma Township
           A Municipality in the Kent District Library Service Area

  Krause Memorial Branch Statistics
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Algoma Residents Check-Out 74% of their Materials  
from the Krause Memorial Branch of KDL
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     2015 Annual Report for Cannon Township
           A Municipality in the Kent District Library Service Area

  Krause Memorial Branch Statistics
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Cannon Residents Check-Out 51% of their Materials 
from the Krause Memorial Branch of KDL
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   2015 Annual Report for Courtland Township
           A Municipality in the Kent District Library Service Area

  Krause Memorial Branch Statistics
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Courtland Residents Check-Out 80% of their 
Materials from the Krause Memorial Branch of KDL
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2015 Annual Report for Grand Rapids Township
           A Municipality in the Kent District Library Service Area

Plainfield Township Branch Statistics

  

Plainfield 
Twp
48%

Cascade 
Twp
24%

East Grand 
Rapids

20%

Other
8%

GR Township Residents Check-Out 48% of their 
Materials from the Plainfield Twp. Branch of KDL

KDL 
Cardholders

49%

Non-
Cardholders

51%

Percentage of Population with a Library Card

203,454 193,867 192,708
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     2015 Annual Report for Grattan Township
           A Municipality in the Kent District Library Service Area

      Englehardt Branch Statistics

  

Englehardt
35%

Plainfield 
Twp
21%

Krause 
Memorial

26%

Cascade 
Twp
9%

Other
9%

Grattan Residents Check-Out 35% of their 
Materials from the Englehardt Branch of KDL

KDL 
Cardholders

42%
Non-

Cardholders
58%

Percentage of Population with a Library Card

24,298 24,947 25,156
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     2015 Annual Report for Lowell Township
           A Municipality in the Kent District Library Service Area

      Englehardt Branch Statistics

  

Englehardt
61%

Cascade 
Twp
15%

Alto
13%

Other
11%

Lowell Twp. Residents Check-Out 61% of their 
Materials from the Englehardt Branch of KDL

KDL 
Cardholders

53%

Non-
Cardholders

47%

Percentage of Population with a Library Card
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62,355 66,800
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   2015 Annual Report for Oakfield Township
           A Municipality in the Kent District Library Service Area

  Spencer Township Branch Statistics

   

Krause 
Memorial

36%
Spencer 

Twp
40%

Plainfield 
Twp
13%

Other
11%

Oakfield Residents Check-Out 36% of their Materials 
from the Krause Memorial Branch of KDL

KDL 
Cardholders

36%
Non-

Cardholders
64%

Percentage of Population with a Library Card
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   2015 Annual Report for Vergennes Township
           A Municipality in the Kent District Library Service Area

      Englehardt Branch Statistics

  

Englehardt
79%

Cascade 
Twp
11%

Other
10%

Vergennes Residents Check-Out 79% of their 
Materials from the Englehardt Branch of KDL

KDL 
Cardholders

59%

Non-
Cardholders

41%

Percentage of Population with a Library Card
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2015 Peer Comparison

SUMMARY OF THE RANKINGS
National Comparison
The national comparison included 22 peer libraries that have between 12-20 branch outlets and 
a service area population ranging from 250,000 to 500,000 people. A full statistical chart showing 
rankings and peer comparison data follows this summary.  

The following table highlights KDL’s area-specific ranking in relation to its peer libraries:   

Area
KDL 
2015 
Rank

KDL 
2014 
Rank

Area
KDL 
2015 
Rank

KDL 
2014 
Rank

Collection turnover rate* 1st 1st Population of service area 9th 10th

Total Circulation (downloadables) 2nd 1st Total expenditures for all  
electronic materials 9th 8th

Reference transactions per capita 3rd 2nd Registrations (cardholders) 11th 12th

Salaries as a % of expenditures 3rd 6th Total program attendance 11th 11th

Circulation per capita 4th 4th Registrations as a % of population 12th 12th

Total visits 4th 2nd Collection size 13th 13th

Total circulation (all materials) 5th 4th Holdings per capita 15th 16th

Total expenditures for eBooks 5th 5th Materials expenditures per capita 15th 11th

Website visits per capita 5th 7th Staff expenditures per capita 17th 16th

Materials as a % of expenditures 6th 3rd Total operating expenditures 17th 17th

Visits per capita 6th 5th Expenditures per capita 18th 17th

Public service hours 6th 7th Total operating income 18th 17th

*Collection turnover rate measures the activity of a library’s collection. It indicates the number of times each library item would 
have circulated during the year if circulation had been spread evenly throughout the entire collection. It is calculated by dividing the 
library’s total annual circulation by total library holdings.  
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SUMMARY OF THE RANKINGS 
State Comparison

The only criteria for entry in the library peer group for the state comparison is that a library must 
be in the state of Michigan and serve a population of at least 75,000 people (as reported in the 
Public Library Data Service Statistical Report 20151). This year’s state comparison included 15 
peer libraries. A full statistical chart showing rankings and peer comparison data follows this 
summary.  

The following table highlights KDL’s area-specific ranking in relation to its peer libraries in 
Michigan: 

Area
KDL 
2015 
Rank

KDL 
2014 
Rank

Area
KDL 
2015 
Rank

KDL 
2014 
Rank

Public service hours 1st 1st Materials as a % of expenditures 2nd 2nd

Total circulation (downloadables) 1st 1st Total circulation (all materials) 2nd 2nd

Total expenditures for all electronic 

materials
1st 1st Visits per capita 2nd 2nd

Total expenditures for eBooks 1st 1st Collection turnover rate 3rd 3rd

Collection size 2nd 2nd Reference transactions per capita 3rd 1st

Population of service area 2nd 2nd Circulation per capita 4th 4th

Registrations (card holders) 2nd 2nd Materials expenditures per capita 6th 5th

Salaries as a % of expenditures 2nd 4th Registrations as a % of population 6th 8th

Total operating expenditures 2nd 2nd Website visits per capita 6th 6th

Total operating income 2nd 2nd Expenditures per capita 12th 11th

Total program attendance 2nd 2nd Staff expenditures per capita 12th 13th

Total visits 2nd 2nd Holdings per capita 13th 12th 

1Public Library Data Service Statistical Report 2015, Public Library Association, June 2015 (Based on 2014 fiscal year data)
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Lakeland Library Cooperative Service Area
Kent District Library is a member of the Lakeland Library Cooperative (LLC) and participates 
in a shared online catalog and reciprocal borrowing privileges. There are 41 libraries in the 
Cooperative serving 1,294,094 residents. LLC customers have access, through a free delivery 
service, to the over 3 million items owned by these libraries. The Lakeland Library Cooperative 
covers the counties shown below.  

Allegan County

Barry County

Ionia County

Kent County

Montcalm County

Muskegon County

Newaygo County

Ottawa County  

Affiliated counties include Gratiot, Mecosta and Oceana.

The Cooperative is governed by a Board of Trustees. KDL has two seats on this board and shares 
decision-making with other members of the Cooperative. 

The State of Michigan is divided into cooperatives for the purpose of the distribution of state aid.  
The LLC receives a portion of Kent District Library’s share of state aid. State aid was appropriated 
by the state legislature on a basis of $0.32479 per capita in 2015. State aid funds underwrite 
Cooperative functions such as the inter-loan delivery system and the cooperative’s shared 
integrated library system. Member libraries also pay additional fees for cooperative services. The 
Lakeland Library Cooperative’s annual budget in 2015 was $1,072,076.
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MEETING MINUTES 
Cascade Charter Township  

Downtown Development Authority Board of Directors 
Tuesday, April 19, 2016 

5:30 P.M. 
Cascade Library - Wisner Center 

2870 Jacksmith Ave SE 
 
ARTICLE 1.          Call the Meeting to Order 
 
                             Vice Chairman Puplava called the meeting to order at 5:30 p.m. 

Members Present DDA:  Rob Beahan, Diana Kingsland, Jennifer Puplava, Kim Ridings, 
Richard Siegle, Steve Stephan.  
Absent:  David Huhn (Excused), Paula Rowland (Excused), Matt Smith (Excused) 
Others Present:  DDA/ED Director Sandra Korhorn and others listed on the sign in sheet.                                                                                

   
ARTICLE 2.          Approve the Agenda 

                            
Motion was made by Member Beahan to approve the Agenda.  Support by Member 
Ridings.  Motion carried, 6-0.  

 
ARTICLE 3.          Approve the Minutes of the March 15, 2016 Meeting                        
 

Motion was made by Member Beahan to approve the minutes of the March 15, 2016 
meeting as written.  Support by Member Siegle.  Motion carried 6-0. 
 

                                       
ARTICLE 4.          Acknowledge visitors and those wishing to speak to non-agenda items. (Comments are  
 limited to five minutes per speaker) 
                  

No visitors 
 
 ARTICLE 5.         Discuss and Consider Consult for Library Property Plan 
  

DDA/ED Director Sandra Korhorn presented.   If you remember we sent out a RFP, 
request for proposal, to work on the plan for the Library property.  We received five 
proposals and interviewed three.  The interview committee was Rob Beahan, Steve 
Peterson and myself.   M.C. Smith, Progressive and Viridis were the three finalists.  
Viridis was the best candidate for the job and I am looking for a recommendation from 
you to the Township Board to hire Viridis to develop a plan to create a gathering place 
on the Library Property. 
 
Discussion followed. 
 
Member Kingsland made a motion to recommend Viridis as consultants for developing 
the Library Property.  Support by Member Siegle.  Motion carried 6-0 
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ARTICLE 6.         Discuss and Consider Using Banner Arms for Metro Cruise Warmup Event 
 

DDA/ED Director Korhorn presented.  We talked briefly at the March meeting and we 
did receive a sample.  There was concern about scratching the street lights.  The vendor 
stated we could put felt on the back side of the bracket and there would not be a 
problem.  The banners would be up for approximately two (2) weeks.  They are allowed 
in the Township as they do not promote any one business.  The banners would be in the 
DDA District only.  We would do either 8 double sided or 16 single sided.  I think that 8 
total would be sufficient as a test to see if this is something we would like to invest in for 
future events.  The Metro Cruise will pay for the banners but the DDA will keep 
ownership of the banners.   
 
Discussion followed. 
 
Member Ridings made a motion to approve the installation of the Banner Arms for the 
Metro Cruise Warmup Event.  Support by Member Stephan.  Motion carried 6-0 
 

  
Article 7. Any Other Business 

a) Update on Planning Activities: 
• Grand Coney is going into the old Sleep Doctor Store 
• Drury Hotel is set to open in June 
• A Microbrew will be next to Subway 
• Bus route feedback has been very favorable 
• Landscaping is starting at the Museum Gardens 
• The Township voted to continue with specific drawings for the new 

Township Hall to be able to bid the project. 
 

 
b) Wrought Iron Fence 
State Farm has been in contact with us about the wrought iron fence in front of their 
building and in front of Bridal Elegance.  The same fence is across the street as well.  The 
fence is in really poor condition and has been hit by a car.  Up close you can see that the 
fence is rusted and deteriorating.   We can choose to repair/replace the fence but it will 
be very costly.   We could replace with a plastic product or remove it all together.   
 
Discussion Followed.                              
                              

  Article 8. Adjournment 
 

Member Siegle made a motion to adjourn 6:10 PM.   Support by Member  
Kingsland.    Motion carried 6-0.  Meeting Adjourned at 6:10 PM  
 
Respectfully submitted, 

                              
Diana Kingsland, Secretary  

                             Ann Seykora, Planning Administrative Assistant 
  Julie Kutchins, Planning Administrative Assistant   





























































NEW BUSINESS 

 

TOWNSHIP BOARD MEMORANDUM 

To:   Cascade Charter Township Board 

From:   Sandra Korhorn, DDA/Economic Development Director  
Subject: Discuss and Consider 28th St. Sidewalk – Hotel Ave. to Drury Hotel 
 
Meeting Date: August 10, 2016 
 
 

 We placed the extension of the 28th St. sidewalk from Hotel Ave. to Drury Hotel in 
the CIP for 2016, which was approved along with the budget last winter.   

Mike Berrevoets, FTCH, has been working on the sidewalk plans and we have 
received a construction quote from Kamminga & Roodvoets (K&R) and Lawns of 
Distinction for this work.  Flier’s schedule was booked for the rest of the year so he did 
not submit a price.   

The prices came in as follows: 

 K&R -     $25,025.00 
 Lawns of Distinction -  $24,125.00 
 
Staff is recommending K&R for the sidewalk work.  K&R recently completed the 

Cascade Village road projects and also construction of a portion of the sidewalk along 
28th St., west of the interchange in 2013.  They have their own concrete crews as well 
as traffic control crews.  Also, with their experience, they should need little supervision 
from FTCH for this project.  

If approved, K&R would schedule this construction sometime in September or 
October.    
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MEMO 

TO: Mr. Ben Swayze – Cascade Charter Township 

FROM: Michael L. Berrevoets, PE 

DATE: August 4, 2016 PROJECT NO.: G04058 

RE: Storm Water Ordinance Revisions Board Update 

 
The State of Michigan is requiring that all municipalities with MS4 permits submit a revised Storm Water 
Ordinance (SWO) that meets the new requirements. The Township is part of the surrounding group of Grand 
Valley Metro Council communities working together on a Model SWO and Manual to be adopted by each 
community.  

Each community in the group has the opportunity to use the model ordinance and manual with some 
modifications to suit their specific goals provided minimum State requirements are met. We have met with the 
Infrastructure Committee previously to review the State requirements and also get their direction on items 
which can be modified by each community. 

At this time we would like to present the new design requirements to the Township Board for discussion 
purposes. The ordinance and corresponding design manual will need to be submitted to the State for review and 
approval before the Board can adopt the revised ordinance. The State review process could take a year or more. 

Included with this memo is the Draft Ordinance Language, Draft Stormwater Standards manual and a short 
presentation outlining the design standard differences between the current SWO and the proposed SWO. 

It is our understanding that at this time there is no official action to be taken by the Board. However, what is 
presented will be sent to the State for review and approval and we prefer that the Board be aware of the new 
requirements before adoption of the ordinance is required.    

  
  
 
 



FISHBECK, THOMPSON, CARR, & HUBER INC.

Storm Water Ordinance Revisions
Cascade Charter Township



SWO History

• First SWO adopted in 2002

� Required by the State for metropolitan areas. Model 

Ordinance developed with surrounding communities.

• Revised slightly in 2008 

� Changed slightly to place more emphasis on infiltration

� Storm Zone Management Zones and Map changed

• 2016 – 2017 Revisions required by EPA and State



Current SWO Highlights

• Currently Three Zones (A, B, C)

� “A” is the most restrictive

� “B” is less restrictive than “A”

� “C” is the least restrictive.

� Water quality requirements become less restrictive 

from Zone A to Zone C.

� Bank Erosion/Channel protection requirements differ 

for each Zone.



Current Ordinance Design Standards 





New Model Ordinance

• Zones A, B, and C are eliminated.

• Water Quality treatment required for all sites.
� Treat runoff from 1-inch (instead of the first ½-inch) of rain through 

BMPs (filtration, infiltration, absorption, chemical/mechanical 
treatment)

• Channel Protection measures required for all sites.
� Retain the increase between pre-development and post-

development runoff rate and volume for 2-year event.

� Alternative approaches available in poor soil conditions.

• Flood Control 
� Detention or Retention (Infiltration) of 25-year or 100-year storm 

event.



Water Quality Control

• Water Quality Requirement

� Required on all sites

� Goal is to reduce downstream pollution.

� Specific reduction must be met (80% reduction in Total 

Suspended Solids)

� Manual provides options and associated reductions.



Channel Protection

• Channel Protection Requirement

� What is Channel Protection?

� First choice is retain onsite

� Low Impact Development (LID) Combination of BMPs

� Alternative Approach (Extended Detention)

� Off-Site mitigation

� Pre-Development versus Pre-Settlement

� Impaired Watershed Approach

� Stormwater Management Plan



Flood Control

• Flood Control Requirements

� What is Flood Control?

� Similar approach to current requirements. 

� Zone 1 (Current Zone A) requires 100-year infiltration or 

100-year detention with restricted release. 

� Zone 2 (Current Zone B) requires 25-year detention with 

restricted release

� Zone 3 (Current Zone C) no detention requirements but 

must prove there is adequate outlet capacity to the river.



Summary

• Summary

� Water Quality Requirements 

� Uniform requirements across the Township

� More restrictive 

� Channel Protection requirements 

� Required everywhere in the Township

� Flexibility to adjust for particular watershed needs

� Flood Control Requirements

� Similar to current requirements with minor improvements

� Slightly more restrictive then neighboring communities



1

2

3

4 Proposed Model Stormwater Ordinance
5 for
6 Kent County and Ottawa County
7 Local Governments
8

9
10 Prepared by the Ordinance and Strategy Committee
11 of the Lower Grand River Watershed
12
13
14

15
16
17
18 Month, 20__
19
20
21
22
23 Z:\2015\150800\WORK\REPT\MODELORDINANCE_DRAFT_2016.DOC



24
25
26 ACKNOWLEDGEMENTS
27
28 Acknowledge that the Kent County Model Ordinance was used as the foundation of this 
29 ordinance recommendation.  Acknowledge the individuals contributing to the 2001 
30 model.  Acknowledge the individuals on the O&S Committee.



31 PROPOSED MODEL STORMWATER ORDINANCE
32 FOR
33 KENT COUNTY AND OTTAWA COUNTY LOCAL GOVERNMENTS
34 CONTENTS
35

36 ARTICLE I - GENERAL ....................................................................................................1
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38 Sec. 1.02 Findings ...................................................................................................2
39 Sec. 1.03 Purpose ...................................................................................................4
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100 ___________________ of ____________________
101
102 COUNTY OF__________________, MICHIGAN
103
104
105 AN ORDINANCE to provide for the regulation and control of stormwater 
106 runoff; to provide for stormwater permits and the procedures and 
107 standards for the issuance thereof; to provide for payment or 
108 reimbursement of costs and expenses incurred by the Local Government 
109 associated with stormwater permits and the consideration thereof; to 
110 establish standards and requirements for the protection of floodways and 
111 for the control of soil erosion and sedimentation; to adopt other provisions 
112 for the establishing, maintaining and protection of drains and 
113 drainageways; to provide regulations for the inspection, sampling and 
114 monitoring of stormwater and other discharges; to establish performance 
115 and design standards for stormwater management in specified zones of 
116 the Local Government; and to provide penalties for violations of the 
117 ordinance.
118
119 THE ______________ OF __________________ ORDAINS:
120
121 Article I - General
122
123 Sec. 1.01 Statutory Authority and Title
124
125
126
127 [For a Charter Township:]
128
129 This ordinance is adopted in accordance with the Charter Township Act, as 
130 amended, being MCL 42.1, et seq.; the Township and Village Public 
131 Improvement Act, as amended, being MCL 41.721, et seq.; the Drain Code of 
132 1956, as amended, being MCL 280.1, et seq.; the Land Division Act, as 
133 amended, being MCL 560.1, et seq.; the Revenue Bond Act, as amended, being 
134 MCL 141.101, et seq.; and the Natural Resources and Environmental Protection 
135 Act, as amended, being MCL 324.101, et seq.; Section 401(p) of the Federal 
136 Water Pollution Control Act (also known as the Clean Water Act), as amended, 
137 being 33 USC 1342(p) and 40 CFR Parts 9, 122, 123 and 124; and other 
138 applicable state and federal laws.
139
140
141
142 This ordinance shall be known and may be cited as the ____________________ 
143 of _________________________ Stormwater Ordinance.
144
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145 Sec. 1.02 Findings
146
147 The Local Government finds that:
148
149 (1) Water bodies, roadways, structures, and other property within, and 
150 downstream of the Local Government are at times subjected to flooding;
151
152 (2) Flooding is a danger to the lives and property of the public and is also a 
153 danger to the natural resources of the Local Government and the region;
154
155 (3) Land development alters the hydrologic response of watersheds, resulting 
156 in increased stormwater runoff rates and volumes, increased flooding, 
157 increased stream channel erosion, and increased sediment transport and 
158 deposition;
159
160 (4) Stormwater runoff produced by land development contributes to increased 
161 quantities of water-borne pollutants;
162
163 (5) Increases of stormwater runoff, soil erosion, and non-point source 
164 pollution have occurred as a result of land development, and cause 
165 deterioration of the water resources of the Local Government and 
166 downstream municipalities;
167
168 (6) Stormwater runoff, soil erosion, and non-point source pollution, due to 
169 land development within the Local Government, have resulted in a 
170 deterioration of the water resources of the Local Government and 
171 downstream municipalities;
172
173 (7) Increased stormwater runoff rates and volumes, and the sediments and 
174 pollutants associated with stormwater runoff from future development 
175 projects within the Local Government will, absent reasonable regulation 
176 and control, adversely affect the Local Government's water bodies and 
177 water resources, and those of downstream municipalities;
178
179 (8) Stormwater runoff, soil erosion, and non-point source pollution can be 
180 controlled and minimized by the regulation of stormwater runoff from 
181 development;
182
183 (9) Post-Construction Stormwater Runoff Program requirements for new and 
184 redevelopments within the Local Government are set forth in the 2013 
185 Michigan Department of Environmental Quality (DEQ) Permit Application 
186 for Discharge of Storm Water to Surface Waters of the State from a 
187 Municipal Separate Storm Sewer System (MS4) under the NPDES 
188 program (Rev 10/2014).
189
190 (10) Adopting the standards, criteria and procedures contained in this 
191 ordinance and implementing the same will address many of the 
192 deleterious effects of stormwater runoff;
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193
194 (11) Adopting these standards is necessary for the preservation of the public 
195 health, safety and welfare.
196
197 (12) Adopting these standards is necessary to comply with the NPDES MS4 
198 General Permit.
199
200 Sec. 1.03 Purpose
201
202 It is the purpose of this ordinance to establish minimum stormwater management 
203 requirements and controls to accomplish, among others, the following objectives:
204
205 (1) To reduce artificially induced flood damage;
206
207 (2) To minimize increased stormwater runoff rates and volumes from 
208 identified new land development;
209
210 (3) To minimize the deterioration of existing watercourses, culverts and 
211 bridges, and other structures;
212
213 (4) To encourage water recharge into the ground where geologically favorable 
214 conditions exist;
215
216 (5) To prevent an increase in non-point source pollution;
217
218 (6) To maintain the integrity of stream channels for their biological functions, 
219 as well as for drainage and other purposes;
220
221 (7) To minimize the impact of development upon stream bank and streambed 
222 stability;
223
224 (8) To reduce erosion from development or construction projects;
225
226 (9) To preserve and protect water supply facilities and water resources by 
227 means of controlling increased flood discharges, stream erosion, and 
228 runoff pollution; and,
229
230 (10) To reduce stormwater runoff rates and volumes, soil erosion, and non-
231 point source pollution, wherever practicable, from lands that were 
232 developed without stormwater management controls meeting the 
233 purposes and standards of this ordinance.
234
235 (11) To reduce the adverse impact of changing land use on water bodies and, 
236 to that end, this ordinance establishes minimum standards to protect water 
237 bodies from degradation resulting from changing land use where there are 
238 insufficient stormwater management controls.
239
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240 Sec. 1.04 Applicability, Exemptions and General Provisions
241
242 (1) This ordinance shall apply to all new development and all redevelopment 
243 projects, including private, commercial and public projects that disturb one 
244 (1) acre or more, and projects less than one (1) acre that are part of a 
245 larger common plan of development or sale that would disturb one (1) 
246 acre or more.
247
248 (2) This ordinance shall apply to sites less than one (1) acre as set forth in 
249 [cite ordinance section].
250
251 (3) This ordinance shall not apply to the following:
252
253 (a) The installation or removal of individual mobile homes within a 
254 mobile home park.  This exemption shall not be construed to apply 
255 to the construction, expansion, or modification of a mobile home 
256 park.
257
258 (b) Farm operations and buildings, except dwellings, directly related to 
259 farm operations.  This exemption shall not apply to greenhouses 
260 and other similar structures.
261
262 (c) Plats with preliminary plat approval and other developments with 
263 final land use approval prior to the effective date of this ordinance, 
264 where such approvals remain in effect.
265
266 Sec. 1.05 Definitions
267
268 For the purpose of this ordinance, the following words and phrases shall have the 
269 meanings respectively ascribed to them by this Section unless the context in 
270 which they are used specifically indicates otherwise:
271
272 (1) Base Flood – A flood having a one (1) percent chance of being equaled or 
273 exceeded in any given year.
274
275 (2) Base Flood Elevation – The high water elevation of the Base Flood, 
276 commonly referred to as the "100-year flood elevation".
277
278 (3) Base Flood Plain – The area inundated by the Base Flood.
279
280 (4) Best Management Practices (BMPs) – A practice, or combination of 
281 practices and design criteria that accomplish the purposes of this 
282 ordinance (including, but not limited to reducing stormwater runoff rates, 
283 reducing stormwater runoff volume, and reducing the amount of pollutants 
284 in stormwater) as determined by the Local Government , and, where 
285 appropriate, the standards of the County Drain Commissioner.
286
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287 (5) Building Opening – Any opening of a solid wall such as a window or door, 
288 through which floodwaters could penetrate.
289
290 (6) Clean Water Act – The Federal Water Pollution Control Act, 33 USC Sec 
291 1251 et seq., as amended, and the applicable regulations promulgated 
292 thereunder.
293
294 (7) Construction Site Stormwater Runoff – Stormwater runoff from a 
295 development site following an earth change and before final site 
296 stabilization.
297
298 (8) Detention – A system which is designed to capture stormwater and 
299 release it over a given period of time through an outlet structure at a 
300 controlled rate.
301
302 (9) Development –The installation or construction of buildings, structures or 
303 other impervious surfaces on a site that disturbs one (1) acre of land or 
304 more, including projects less than one (1) acre that are part of a larger 
305 common plan or sale that would disturb one (1) acre or more. A 
306 development may include a land division, plat, site condominium, planned 
307 unit development, mobile home park, private road or other special land 
308 use.  
309
310 (10) Developer – Any person or entity proposing or implementing the 
311 development of land.
312
313 (11) Development Site – Any land that is being or has been developed, or that 
314 a developer proposes for development.
315
316 (12) Discharger – Any person or entity who directly or indirectly discharges 
317 stormwater from any property.
318
319 (13) Drain – Any drain as defined in the Drain Code of 1956, as amended, 
320 being MCL 280.1, et. seq.
321
322 (14) Drainage – The collection or conveyance of stormwater, ground water 
323 and/or surface water.
324
325 (15) Drainageway – The area within which surface water or ground water is 
326 conveyed from one part of a lot or parcel to another part of the lot or 
327 parcel or to adjacent land or to a watercourse.
328
329 (16) (Earth Change – Any human activity which removes ground cover, 
330 changes the slope or contours of the land, or exposes the soil surface to 
331 the actions of wind and rain.  Earth change includes, but is not limited to, 
332 any excavating, surface grading, filling, landscaping, or removal of 
333 vegetative roots.
334
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335 (17) EPA – The United States Environmental Protection Agency.
336
337 (18) Erosion – The process by which the ground surface is worn away by 
338 action of wind, water, gravity or a combination thereof.
339
340 (19) Federal Emergency Management Agency (FEMA) – The agency of the 
341 federal government charged with emergency management.
342
343 (20) Flood or Flooding – A general and temporary condition of partial or 
344 complete inundation of normally dry land areas resulting from the overflow 
345 of water bodies or the unusual and rapid accumulation of surface water 
346 runoff from any source.
347
348 (21) Local Floodplain – Any land area subject to periodic flooding as 
349 determined by the local government.
350
351 (22) State-Regulated Floodplain – Any area of land adjoining a river or stream 
352 that will be inundated by a base flood that has a drainage area of 2 square 
353 miles or more when measured at the downstream limits of the proposed 
354 development site.
355
356 (23) Flood-Proofing – Any structural and/or non-structural additions, changes, 
357 or adjustments to structures or property that reduce or eliminate flood 
358 damage to land, improvements, utilities or structures.
359
360 (24) Flood Protection Elevation (FPE) – The Base Flood Elevation plus one (1) 
361 foot at any given location. 
362
363 (25) Floodway – The channel of a river or stream and the portions of the 
364 floodplain adjoining the channel that are reasonably required to carry and 
365 discharge a 100-year flood.
366
367 (26) Grading – Any stripping, excavating, filling, and stockpiling of soil or any 
368 combination thereof.
369
370 (27) Illicit Connection – Any method or means for conveying an illicit discharge 
371 into water bodies or the Local Government's stormwater system.
372
373 (28) Illicit Discharge – Any discharge to water bodies or stormwater systems 
374 that does not consist entirely of stormwater, discharges pursuant to the 
375 terms of an NPDES permit, or exempted discharges as defined in this 
376 ordinance.
377
378 (29) Impervious Surface – Any surface that does not allow stormwater to 
379 percolate into the ground.
380
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381 (30) Lowest Floor – The lowest floor or the lowest enclosed area (including a 
382 basement), but not including an unfinished or flood-resistant enclosure 
383 which is usable solely for parking of vehicles or building access.
384
385 (31) MDNRE – Michigan Department of Natural Resources and Environment.
386
387 (32) NPDES – National Pollution Discharge Elimination System.
388
389 (33) Overland flow-way – Surface area that conveys a concentrated flow of 
390 stormwater runoff.
391
392 (34) Person – An individual, firm, partnership, association, public or private 
393 corporation, public agency, instrumentality, or any other legal entity.
394
395 (35) Plan – Written narratives, specifications, drawings, sketches, written 
396 standards, operating procedures, or any combination of these.
397
398 (36) Pollutant – A substance discharged which includes, but is not limited to 
399 the following: any dredged spoil, solid waste, vehicle fluids, yard wastes, 
400 animal wastes, agricultural waste products, sediment, incinerator residue, 
401 sewage, garbage, sewage sludge, munitions, chemical wastes, biological 
402 wastes, radioactive materials, heat, wrecked or discharged equipment, 
403 rock, sand, cellar dirt, and industrial, municipal, commercial and 
404 agricultural waste, or any other contaminant or other substance defined as 
405 a pollutant under the Clean Water Act.
406
407 (37) Property Owner – Any person having legal or equitable title to property or 
408 any person having or exercising care, custody, or control over any 
409 property.
410
411 (38) Retention – A system which is designed to capture stormwater and 
412 contain it until it infiltrates the soil or evaporates.
413
414 (39) State of Michigan Water Quality Standards – All applicable State rules, 
415 regulations, and laws pertaining to water quality, including the provisions 
416 of Section 3106 of Part 31 of 1994 PA 451, as amended.
417
418 (40) Storm Drain – A system of open or enclosed conduits and appurtenant 
419 structures intended to convey or manage stormwater runoff, ground water 
420 and drainage.
421
422 (41) Stormwater Permit – A permit issued pursuant to this ordinance.
423
424 (42) Stormwater Runoff – Water that originates during precipitation events or 
425 with snowmelt.  Stormwater that does not soak into the ground or 
426 evaporate becomes stormwater runoff, which either flows directly into 
427 surface waters or is channeled into storm drainage systems.
428
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429 (43) Stormwater Management Facility – The method, structure, area, system, 
430 or other equipment or measures which are designed to receive, control, 
431 store, convey, infiltrate, or treat stormwater.
432
433 (44) Stream – A river, stream or creek which may or may not be serving as a 
434 drain, or any other water body that has definite banks, a bed, and visible 
435 evidence of a continued flow or continued occurrence of water.
436
437 (45) Local Government – The [City][Township][Charter Township][Village] of 
438 _____________, or a properly delegated official. 
439
440 (46) Water Body – A river, lake, stream, creek or other watercourse or 
441 wetlands.
442
443 (47) Watershed – A land area draining into a water body.
444
445 (48) Wetlands – Land characterized by the presence of water at a frequency
446 and duration sufficient to support wetland vegetation or aquatic life.
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447 Article II – Stormwater Permits
448
449 Sec. 2.01 Permit Required.
450
451 (1) No person shall engage in any development activity without first receiving 
452 a stormwater permit from the Local Government pursuant to Section 
453 2.02.
454
455 (2) The granting of a stormwater permit only authorizes the discharge of 
456 stormwater from the development for which the permit is required, subject 
457 to the terms of the permit.  It shall not be deemed to approve other 
458 development, other land use activities, or replace other required permits.
459
460 Sec. 2.02 Stormwater Permit Review Procedures
461
462 The Local Government shall grant a stormwater permit, which may impose 
463 terms and conditions in accordance with Section 2.09, only upon compliance with 
464 each of the following requirements:
465
466 (1) The developer has submitted a site (drainage) plan complying with 
467 Section 2.03 for the approval of post-construction stormwater runoff 
468 BMPs.
469
470 (2) The developer has paid or deposited the stormwater permit review fee 
471 pursuant to Section 2.04.
472
473 (3) The developer has paid or posted the applicable financial guarantee 
474 pursuant to Section 2.06.
475
476 (4) The developer agrees to provide all easements necessary to implement 
477 the approved drainage plan and to otherwise comply with this Ordinance 
478 including, but not limited to, Section 7.02. All easements shall be 
479 acceptable to the Local Government in form and substance and shall be 
480 recorded with the County Register of Deeds.  At the discretion of the local 
481 government the final easement may be required prior to permit issuance.
482
483 (5) The developer provides the required maintenance agreement for routine, 
484 emergency, and long-term maintenance of all structural and vegetative 
485 BMPs installed and implemented to meet the performance standards, and 
486 in compliance with the approved drainage plan and this Ordinance 
487 including, but not limited to, Section 7.03 (Maintenance Agreements). The 
488 maintenance agreement shall be acceptable to the Local Government in 
489 form and substance, shall be binding on all future property owners, and 
490 shall be recorded with the County Register of Deeds.
491
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492 Sec. 2.03 Drainage Plan.
493
494 The developer shall provide adequate stormwater management facilities for the 
495 development site.  Adequate facilities reduce the exposure of people to drainage-
496 related inconvenience and to health and safety hazards.  They reduce the 
497 exposure of real and personal property to damage through stormwater 
498 inundation.  The stormwater management system and stormwater best 
499 management practices (BMPs) shall be designed in accordance with the latest 
500 version of the document “Stormwater Standards, Procedures and Design Criteria 
501 for Stormwater Management” (aka “Stormwater Standards” manual) published by 
502 the Local Government.
503
504 The developer shall provide a drainage plan to the Local Government for review 
505 and approval by the Local Government.  The drainage plan shall identify and 
506 contain all of the information required in the “Stormwater Standards” manual, 
507 including an implementation plan.
508
509 The implementation plan for construction and inspection of all stormwater 
510 management facilities necessary to the overall drainage plan shall include a 
511 schedule of the estimated dates of completing construction of the stormwater 
512 management facilities shown on the plan and an identification of the proposed 
513 inspection procedures to ensure that the stormwater management facilities are 
514 constructed in accordance with the approved drainage plan. 
515
516 Sec. 2.04 Stormwater Permit Review Fees.
517
518 (1) All expenses and costs incurred by the Local Government directly 
519 associated with processing, reviewing and approving or denying a 
520 stormwater permit application shall be paid (or reimbursed) to the Local 
521 Government from the funds in a separate escrow account established by 
522 the developer, as provided in subsection (2).  The Local Government 
523 may draw funds from a developer's escrow account to reimburse the 
524 Local Government for out-of-pocket expenses incurred by the Local 
525 Government relating to the application.  Such reimbursable expenses 
526 include, but are not limited to, expenses related to the following:
527
528 (a) Services of the Local Government Attorney directly related to the 
529 application.
530
531 (b) (b) Services of the Local Government Engineer directly related to 
532 the application.
533
534 (c) (c) Services of other independent contractors working for the Local 
535 Government which are directly related to the application.
536
537 (d) (d) Any additional public hearings, required mailings and legal 
538 notice requirements necessitated by the application.
539
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540 (2) At the time a developer applies for a stormwater permit, the developer 
541 shall deposit with the Local Government clerk, as an escrow deposit, an 
542 initial amount as determined by resolution of the [legislative body] for 
543 such matters and shall provide additional amounts as requested by the 
544 Local Government in such increments as are specified in said resolution.  
545 Any excess funds remaining in the escrow account after the application 
546 has been fully processed, reviewed, and the final Local Government 
547 approval and acceptance of the development has occurred will be 
548 refunded to the developer with no interest to be paid on those funds.  At 
549 no time prior to the Local Government's final decision on an application 
550 shall the balance in the escrow account fall below the required initial 
551 amount.  If the funds in the account are reduced to less than the required 
552 initial amount, the developer shall deposit into the account an additional 
553 amount as determined by [Legislative Body] resolution, before the 
554 application review process will be continued.  Additional amounts may be 
555 required to be placed in the escrow account by the developer, at the 
556 discretion of the Local Government.
557
558 Sec. 2.05 Construction Site Runoff Controls
559
560 Prior to making any earth change on a development site regulated by this 
561 ordinance, the developer shall first obtain a soil erosion permit issued in 
562 accordance with Part 91 of Act No. 451 of the Public Acts of 1994, as amended, 
563 if one is required.  The developer shall install stormwater management facilities 
564 and shall phase the development activities so as to prevent construction site 
565 stormwater runoff and off-site sedimentation.  During all construction activities on 
566 the development site, the Local Government may inspect the development site 
567 to ensure compliance with the approved construction site runoff controls.
568
569 Sec. 2.06 Financial Guarantee
570
571 (1) The Local Government shall not approve a stormwater permit until the 
572 developer submits to the Local Government, in a form and amount 
573 satisfactory to the Local Government, a letter of credit or other financial 
574 guarantee for the timely and satisfactory construction of all stormwater 
575 management facilities and site grading in accordance with the approved 
576 drainage plan.  Upon 1) certification by a registered professional engineer 
577 that the stormwater management facilities have been completed in 
578 accordance with the approved drainage plan including, but not limited to, 
579 the implementation plan required to be submitted in Section2.03, and 2) 
580 receipt of construction record drawings meeting the minimum 
581 requirements of Local Government or the County Drain Commissioner, the 
582 Local Government may release the letter of credit, or other financial 
583 guarantee subject to final Local Government acceptance and approval.
584
585 (2) Except as provided in subsection (3), the amount of the financial 
586 guarantee shall be $___________, unless the Local Government 
587 determines that a greater amount is appropriate, in which case the basis 
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588 for such determination shall be provided to the developer in writing.  In 
589 determining whether an amount greater than $________ is appropriate, 
590 the Local Government shall consider the size and type of the 
591 development, the size and type of the on-site stormwater system, and the 
592 nature of the off-site stormwater management facilities the development 
593 will utilize.
594
595 (3) The Local Government [planner][zoning administrator][_____] may 
596 reduce or waive the amount of the financial guarantee for a development 
597 that will not increase the percentage of impervious surface of the 
598 development site by more than ten percent (10%).
599
600 (4) This ordinance shall not be construed or interpreted as relieving a 
601 developer of its obligation to pay all costs associated with on-site private 
602 stormwater management facilities as well as those costs arising from the 
603 need to make other drainage improvements in order to reduce a 
604 development's impact on a drain consistent with adopted design 
605 standards.
606
607 Sec. 2.07 Certificate of Occupancy
608
609 No certificate of occupancy shall be issued until stormwater management 
610 facilities have been completed in accordance with the approved drainage plan; 
611 provided, however, the Local Government may issue a certificate of occupancy 
612 if an acceptable letter of credit or other financial guarantee has been submitted to 
613 the Local Government, for the timely and satisfactory construction of all 
614 stormwater management facilities and site grading in accordance with the 
615 approved drainage plan.
616
617 Sec. 2.08 No Change in Approved Facilities
618
619 Stormwater management facilities, after construction and approval, shall be 
620 maintained in good condition, in accordance with the approved drainage plan, 
621 and shall not be subsequently altered, revised or replaced except in accordance 
622 with the approved drainage plan, or in accordance with approved amendments or 
623 revisions in the plan.
624
625 Sec. 2.09 Terms and Conditions of Permits
626
627 In granting a stormwater permit, the Local Government may impose such terms 
628 and conditions as are reasonably necessary to effectuate the purposes of this 
629 ordinance.  A developer shall comply with such terms and conditions.
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630 Article III – Stormwater System, Floodplain and Other Standards, Soil Erosion 
631 Control
632
633 Sec. 3.01 Management of and Responsibility for Stormwater System
634
635 The Local Government is not responsible for providing drainage facilities on 
636 private property for the management of stormwater on said property.  It shall be 
637 the responsibility of the property owner to provide for, and maintain, private 
638 stormwater management facilities serving the property and to prevent or correct 
639 the accumulation of debris that interferes with the drainage function of a water 
640 body.
641
642 Sec. 3.02 Stormwater System
643
644 All stormwater management facilities shall be constructed and maintained in 
645 accordance with all applicable federal, state and local ordinances, and rules and 
646 regulations.
647
648 Sec. 3.03 Stormwater Discharge Rates and Volumes
649
650 The Local Government is authorized to establish minimum design standards for 
651 stormwater discharge release rates and to require dischargers to implement on-
652 site retention, detention or other methods necessary to control the rate and 
653 volume of surface water runoff discharged into the stormwater drainage system. 
654 These have been published by the Local Government in the document 
655 “Stormwater Standards, Procedures & Design Criteria for Stormwater 
656 Management” (aka “Stormwater Standards” manual). The standards to address 
657 post-construction stormwater runoff apply to all new development and 
658 redevelopment projects, including preventing or minimizing water quality impacts. 
659 Specific exemptions are listed in the “Stormwater Standards” manual. 
660
661 Sec. 3.04 Floodplain Standards
662
663 (1) All new buildings and substantial improvements to existing buildings shall 
664 be protected from flood damage up to the Flood Protection Elevation 
665 (FPE) and shall be in accordance with all applicable federal, state and 
666 local ordinances, and rules and regulations.  Floodway alteration in a local 
667 floodplain shall be permitted only upon review and approval by the Local 
668 Government, in accordance with an approved drainage plan.
669
670 (2) A drainage plan providing for the filling or alteration of a floodway within a 
671 local floodplain shall include provisions for maintaining stability of the 
672 banks of streams or other water bodies.  Establishing buffer zones is one 
673 means of providing protection of the slopes and banks of water bodies.
674
675 (3) Within any required buffer zone, no earth change shall take place except 
676 in accordance with the approved drainage plan. Such a plan may also 
677 include provisions for the replacement of local flood plain storage volume, 
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678 where such storage volume is lost or diminished as a result of approved 
679 development.
680
681 (4) Any earth change within a state-regulated floodplain shall only be 
682 undertaken in accordance with any required state or federal permit.
683
684 Sec. 3.05 Soil Erosion and Sedimentation Control
685
686 (1) All persons who cause, in whole or in part, any earth change to occur shall 
687 provide soil erosion and sedimentation control so as to adequately prevent 
688 soils from being eroded and discharged or deposited onto adjacent 
689 properties or into a stormwater drainage system, a public street or right of 
690 way, wetland, creek, stream, water body, or floodplain.  All development 
691 shall be in accordance with all applicable federal, state and local 
692 ordinances, rules and regulations.
693
694 (2) During any earth change which exposes soil to an increased risk of 
695 erosion or sediment track-out, the property owner and other persons 
696 causing or participating in the earth change shall do the following:
697
698 (a) Comply with the stormwater management standards of this 
699 ordinance.
700
701 (b) Obtain and comply with the terms of a soil erosion and 
702 sedimentation control permit if required by law.
703
704 (c) Prevent damage to any public utilities or services within the limits of 
705 grading and within any routes of travel or areas of work of 
706 construction equipment.
707
708 (d) Prevent damage to or impairment of any water body on or near the 
709 location of the earth change or affected thereby.
710
711 (e) Prevent damage to adjacent or nearby land.
712
713 (f) Apply for all required approvals or permits prior to the 
714 commencement of work.
715
716 (g) Proceed with the proposed work only in accordance with the 
717 approved plans and in compliance with this ordinance.
718
719 (h) Maintain all required soil erosion and sedimentation control 
720 measures, including but not limited to, measures required for 
721 compliance with the terms of this ordinance.
722
723 (i) Promptly remove all soil, sediment, debris, or other materials 
724 applied, dumped, tracked, or otherwise deposited on any lands, 
725 public streets, sidewalks, or other public ways or facilities, including 
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726 catch basins, storm sewers, ditches, drainage swales, or water 
727 bodies.  Removal of all such soil, sediment, debris or other 
728 materials within twenty-four (24) hours shall be considered prima 
729 facie compliance with this requirement, unless such materials 
730 present an immediate hazard to public health and safety.
731
732 (j) Refrain from grading lands at locations near or adjoining lands, 
733 public streets, sidewalks, alleys, or other public or private property 
734 without providing adequate support or other measures so as to 
735 protect such other lands, streets, sidewalks or other property from 
736 settling, cracking or sustaining other damage.
737
738 (k) Request and obtain inspection of soil erosion and sedimentation 
739 control facilities, by the Local Government at such frequency as 
740 required by the Local Government.
741
742 Sec. 3.06 Building Openings
743
744 (1) No building opening or Lowest Floor shall be constructed below the 
745 following elevations:
746
747 (a) One foot above the Base Flood Elevation.
748
749 (b) One foot above the 100-year water surface hydraulic grade line of 
750 the stormwater system.
751
752 (c) One foot above the highest know ground water elevation.
753
754 (d) The building opening established at the time of plat or development 
755 approval and on file with the Local Government.
756
757 (2) A waiver from elevations stated in Section 3.05(1) may be granted by the 
758 Local Government following receipt of a certification from a registered 
759 professional engineer demonstrating that the proposed elevation does not 
760 pose a risk of flooding.
761
762 (3) Upon completion of construction of the structure's foundation and or slab 
763 on grade, a registered land surveyor shall certify any minimum building 
764 opening or Lowest Floor elevation specified by this ordinance.  This 
765 certificate shall attest that the building opening or Lowest Floor elevation 
766 complies with the standards of this ordinance.  The permittee for the 
767 building permit shall submit the certificate to the Township/Municipal 
768 Building Inspections official prior to the commencement of framing and/or 
769 structural steel placement.  If the surveyor should find that the minimum 
770 building opening or Lowest Floor elevation is below the elevation specified 
771 in Section 3.06(1) (a) through (d), that opening must be raised using a 
772 method that meets with the approval of the Local Government.  After 
773 reconstruction, a registered land surveyor or engineer shall re-certify that 
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774 the minimum building opening or Lowest Floor elevation complies with the 
775 standards of this ordinance prior to the commencement of framing and or 
776 structural steel placement.
777
778 Sec. 3.07 Sump Pump Discharge [OPTIONAL]
779
780 (1) Whenever building footing drains are required or utilized, a direct 
781 connection between the footing drains and the storm sewer through a 
782 sump pump-check valve system, or a gravity pipe with a double flap gate 
783 valve for backflow prevention is required.
784
785 (2) A stormwater lateral shall be provided for each parcel at the time of storm 
786 sewer construction. If no lateral is provided, the lot owner shall discharge 
787 said water in such a manner as to not impact neighboring land or public 
788 streets.
789
790 (3) Water discharged to the storm sewer system via a lateral is not exempted 
791 from meeting water quality and channel protection discharge 
792 requirements.
793
794 Sec. 3.08 Public Health, Safety and Welfare
795
796 Protection of the public health, safety and welfare shall be a primary 
797 consideration in the design of all stormwater management facilities.
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798 Article IV – Prohibitions and Exemptions
799
800 Sec. 4.01 Prohibited Discharges
801
802 (1) No person shall discharge to a water body, directly or indirectly, any 
803 substance other than stormwater or an exempted discharge.  Any person 
804 discharging stormwater shall effectively prevent pollutants from being 
805 discharged with the stormwater, except in accordance with best 
806 management practices.
807
808 (2) The Local Government is authorized to require dischargers to implement 
809 pollution prevention measures, utilizing BMPs, necessary to prevent or 
810 reduce the discharge of pollutants into the Local Government’s 
811 stormwater drainage system.
812
813 Sec. 4.02 Exempted Discharges
814
815 The following non-stormwater discharges shall be permissible, provided that they 
816 do not result in a violation of State of Michigan water quality standards:
817
818 Water supply line flushing
819 Landscape irrigation
820 Diverted stream flows
821 Rising ground water
822 Uncontaminated ground water infiltration to storm drains
823 Uncontaminated pumped ground water
824 Discharges from potable water sources
825 Foundation drains
826 Air conditioning condensate
827 Individual residential car washing
828 Dechlorinated swimming pool water
829 Street washwater
830 Discharges or flows from emergency fire fighting activities
831 Discharges for which a specific federal or state permit has been issued.
832
833 Sec. 4.03 Interference with Natural or Artificial Drains
834
835 (1) It shall be unlawful for any person to stop, fill, dam, confine, pave, alter the 
836 course of, or otherwise interfere with any natural or constructed drain, or 
837 drainageway without first submitting a drainage plan to the Local 
838 Government and receiving approval of that plan.  Any deviation from the 
839 approved plan is a violation of this ordinance.  This section shall not 
840 prohibit, however, necessary emergency action so as to prevent or 
841 mitigate drainage that would be injurious to the environment, the public 
842 health, safety, or welfare.
843 (2) No filling, blocking, fencing or above-surface vegetation planting shall take 
844 place within a floodway.
845
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846 (3) For an overland flow-way:
847
848 (a) Silt screen fences shall not be permitted below the top of the bank 
849 of a water body.
850
851 (b) Chain link fences shall be permitted if the Local Government 
852 determines that the fence will not obstruct or divert the flow of 
853 water.
854
855 (c) If a fence is removed by the Local Government for drain access or 
856 drain maintenance, the fence shall be replaced by the owner of the 
857 fence at the owner’s expense.
858
859 (d) No shrubs or trees shall be planted below the top of the bank of a 
860 water body.
861
862 (4) Shrubs, trees or other above-ground vegetation shall not be planted over 
863 the top of an underground storm sewer or over the top of the easement 
864 within which the storm sewer has been installed.
865
866 Sec. 4.04 Storage of Hazardous or Toxic Materials in Drainageway
867
868 Except as permitted by law, it shall be unlawful for any person to store or 
869 stockpile within a drainageway any hazardous or toxic materials unless adequate 
870 protection and/or containment has been provided so as to prevent any such 
871 materials from entering a drainageway.
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872 Article V – Inspection, Monitoring, Reporting, and Recordkeeping.
873
874 Sec. 5.01 Inspection and Sampling
875
876 To assure compliance with the standards, the Local Government may inspect 
877 and/or obtain stormwater samples from stormwater management facilities of any 
878 discharger to determine compliance with the requirements of this ordinance.  
879 Upon request, the discharger shall allow the Local Government's properly 
880 identified representative to enter upon the premises of the discharger at all hours 
881 necessary for the purposes of such inspection or sampling.  The Local 
882 Government shall provide the discharger reasonable advance notice of such 
883 inspection and/or sampling.  The Local Government or its properly identified 
884 representative may place on the discharger's property the equipment or devices 
885 used for such sampling or inspection.
886
887 Sec. 5.02 Stormwater Monitoring Facilities
888
889 A discharger of stormwater runoff shall provide and operate equipment or 
890 devices for the monitoring of stormwater runoff, so as to provide for inspection, 
891 sampling, and flow measurement of each discharge to a water body or a 
892 stormwater management facility, when directed in writing to do so by the Local 
893 Government.  The Local Government may require a discharger to provide and 
894 operate such equipment and devices if it is necessary or appropriate for the 
895 inspection, sampling and flow measurement of discharges in order to determine 
896 whether adverse effects from or as a result of such discharges may occur.  All 
897 such equipment and devices for the inspection, sampling and flow measurement 
898 of discharges shall be installed and maintained in accordance with applicable 
899 laws, ordinances and regulations.
900
901 Sec. 5.03 Accidental Discharges
902
903 (1) Any discharger who accidentally discharges into a water body any 
904 substance other than stormwater or an exempted discharge shall 
905 immediately inform the Local Government concerning the discharge. If 
906 such information is given orally, a written report concerning the discharge 
907 shall be filed with the Local Government within five (5) days.  The written 
908 report shall specify:
909
910 (a) The composition of the discharge and the cause thereof.
911
912 (b) The exact date, time, and estimated volume of the discharge.
913
914 (c) All measures taken to clean up the accidental discharge, and all 
915 measures proposed to be taken to reduce and prevent any 
916 recurrence.
917 (d) The name and telephone number of the person making the report, 
918 and the name of a person who may be contacted for additional 
919 information on the matter.
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920
921 (2) A properly-reported accidental discharge shall be an affirmative defense to 
922 a civil infraction proceeding brought under this ordinance against a 
923 discharger for such discharge.  It shall not, however, be a defense to a 
924 legal action brought to obtain an injunction, to obtain recovery of costs or 
925 to obtain other relief as a result of or arising out of the discharge.  A 
926 discharge shall be considered properly reported only if the discharger 
927 complies with all the requirements of Section 5.03(1).
928
929 Sec. 5.04 Record Keeping Requirement
930
931 Any person subject to this ordinance shall retain and preserve for no less than 
932 three (3) years any and all books, drawings, plans, prints, documents, 
933 memoranda, reports, correspondence and records, including records on 
934 magnetic or electronic media and any and all summaries of such records, relating 
935 to monitoring, sampling and chemical analysis of any discharge or stormwater 
936 runoff from any property.
937
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938 Article VI – Enforcement
939
940 Sec. 6.01 Sanctions for Violation
941
942 (1) Any person violating any provision of this ordinance shall be responsible 
943 for a municipal civil infraction and subject to a fine of not less than 
944 $___________ for a first offense, and not less than $ __________ for a 
945 subsequent offense, plus costs, damages, expenses, and other sanctions 
946 as authorized under Chapter 87 of the Revised Judicature Act of 1961 and 
947 other applicable laws, including, without limitation, equitable relief; 
948 provided, however, that the violation stated in Section 6.01(2) shall be a 
949 misdemeanor. Each day such violation occurs or continues shall be 
950 deemed a separate offense and shall make the violator liable for the 
951 imposition of a fine for each day.  The rights and remedies provided for in 
952 this section are cumulative and in addition to any other remedies provided 
953 by law.  An admission or determination of responsibility shall not exempt 
954 the offender from compliance with the requirements of this ordinance.
955
956 For purposes of this section, "subsequent offense" means a violation of 
957 the provisions of this ordinance committed by the same person within 12 
958 months of a previous violation of the same provision of this ordinance for 
959 which said person admitted responsibility or was adjudicated to be 
960 responsible.
961
962 The Local Government [zoning administrator, building inspector, 
963 enforcement officer, etc.] is authorized to issue municipal civil infraction 
964 citations to any person alleged to be violating any provision of this 
965 ordinance.
966
967 (2) Any person who neglects or fails to comply with a stop work order issued 
968 under Section 6.02 shall, upon conviction, be guilty of a misdemeanor, 
969 punishable by a fine of not more than $500 or imprisonment in the county 
970 jail for not more than 93 days, or both such fine and imprisonment, and 
971 such person shall also pay such costs as may be imposed in the 
972 discretion of the court.
973
974 (3) Any person who aids or abets a person in a violation of this ordinance 
975 shall be subject to the sanctions provided in this section.
976
977 Sec. 6.02 Stop Work Order
978
979 Where there is work in progress that causes or constitutes in whole or in part, a 
980 violation of any provision of this ordinance, the Local Government is authorized 
981 to issue a Stop Work Order so as to prevent further or continuing violations or 
982 adverse effects.  All persons to whom the stop work order is directed, or who are 
983 involved in any way with the work or matter described in the stop work order shall 
984 fully and promptly comply therewith.  The Local Government may also 
985 undertake or cause to be undertaken, any necessary or advisable protective 



VI-2

986 measures so as to prevent violations of this ordinance or to avoid or reduce the 
987 effects of noncompliance herewith.  The cost of any such protective measures 
988 shall be the responsibility of the owner of the property upon which the work is 
989 being done and the responsibility of any person carrying out or participating in 
990 the work, and such cost shall be a lien upon the property.
991
992 Sec. 6.03 Failure to Comply; Completion
993
994 In addition to any other remedies, should any owner fail to comply with the 
995 provisions of this ordinance, the Local Government may, after the giving of 
996 reasonable notice and opportunity for compliance, have the necessary work 
997 done, and the owner shall be obligated to promptly reimburse the Local 
998 Government for all costs of such work.
999

1000 Sec. 6.04 Emergency Measures
1001
1002 When emergency measures are necessary to moderate a nuisance, to protect 
1003 public safety, health and welfare, and/or to prevent loss of life, injury or damage 
1004 to property, the Local Government is authorized to carry out or arrange for all 
1005 such emergency measures.  Property owners shall be responsible for the cost of 
1006 such measures made necessary as a result of a violation of this ordinance, and 
1007 shall promptly reimburse the Local Government for all of such costs.
1008
1009 Sec. 6.05 Cost Recovery for Damage to Storm Drain System
1010
1011 A discharger shall be liable for all costs incurred by the Local Government as 
1012 the result of causing a discharge that produces a deposit or obstruction, or 
1013 causes damage to, or impairs a storm drain, or violates any of the provisions of 
1014 this ordinance.  Costs include, but are not limited to, those penalties levied by the 
1015 EPA or MDNRE for violation of an NPDES permit, attorney fees, and other costs 
1016 and expenses.
1017
1018 Sec. 6.06 Collection of Costs; Lien
1019
1020 Costs incurred by the Local Government and the Drain Commissioner pursuant 
1021 to Sections 6.02, 6.03, 6.04 and 6.05 shall be a lien on the premises which shall 
1022 be enforceable in accordance with Act No. 94 of the Public Acts of 1933, as 
1023 amended from time to time.  Any such charges which are delinquent for six (6) 
1024 months or more may be certified annually to the Local Government Treasurer 
1025 who shall enter the lien on the next tax roll against the premises and the costs 
1026 shall be collected and the lien shall be enforced in the same manner as provided 
1027 for in the collection of taxes assessed upon the roll and the enforcement of a lien 
1028 for taxes. In addition to any other lawful enforcement methods, the Local 
1029 Government or the Drain Commissioner shall have all remedies authorized by 
1030 Act No. 94 of the Public Acts of 1933, as amended.
1031
1032 Sec. 6.07 Appeals
1033
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1034 Any person as to whom any provision of this ordinance has been applied may 
1035 appeal in writing, not later than 30 days after the action or decision being 
1036 appealed from, to the Local Government [legislative body or other board] the 
1037 action or decision whereby any such provision was so applied.  Such appeal 
1038 shall identify the matter being appealed, and the basis for the appeal.  The Local 
1039 Government [legislative body or other board] shall consider the appeal and 
1040 make a decision whereby it affirms, rejects or modifies the action being 
1041 appealed.  In considering any such appeal, the Local Government [legislative 
1042 body or other board] may consider the recommendations of the Local 
1043 Government Engineer and the comments of other persons having knowledge of 
1044 the matter.  In considering any such appeal, the Local Government [legislative 
1045 body or other board] may grant a variance from the terms of this ordinance so 
1046 as to provide relief, in whole or in part, from the action being appealed, but only 
1047 upon finding that the following requirements are satisfied:
1048
1049 (1) The application of the ordinance provisions being appealed will present or 
1050 cause practical difficulties for a development or development site; 
1051 provided, however, that practical difficulties shall not include the need for 
1052 the developer to incur additional reasonable expenses in order to comply 
1053 with the ordinance; and
1054
1055 (2) The granting of the relief requested will not substantially prevent the goals 
1056 and purposes sought to be accomplished by this ordinance, nor result in 
1057 less effective management of stormwater runoff.
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1058 Article VII – Stormwater Easements and Maintenance Agreements
1059
1060 Sec. 7.01 Applicability of Requirements
1061
1062 The requirements of this Article concerning stormwater easements and 
1063 maintenance agreements shall apply to all persons required to submit a drainage 
1064 plan to the Local Government for review and approval.
1065
1066 Sec. 7.02 Stormwater Management Easements
1067
1068 The developer shall provide all stormwater management easements necessary 
1069 to implement the approved drainage plan and to otherwise comply with this 
1070 ordinance in form and substance required by the Local Government and shall 
1071 record such easements as directed by the Local Government. The easements 
1072 shall assure access for proper inspection and maintenance of stormwater 
1073 management facilities and shall provide adequate emergency overland flow-
1074 ways.
1075
1076 Sec. 7.03 Maintenance Agreements
1077
1078 (1) Maintenance Agreement Required. The developer shall provide all 
1079 stormwater maintenance agreements necessary to implement the 
1080 approved drainage plan and to otherwise comply with this ordinance in 
1081 form and substance as required by the Local Government, and shall 
1082 record such agreements as directed by the Local Government.  The 
1083 maintenance agreements shall, among other matters, assure access for 
1084 proper inspection and maintenance or corrective actions of stormwater 
1085 BMPs, including emergency overland flow-ways, and include provisions 
1086 for tracking the transfer of operation and maintenance responsibility to 
1087 ensure the performance standards are met in perpetuity.
1088
1089 (2) Maintenance Agreement Provisions. 
1090
1091 (a) The maintenance agreement shall include a maintenance plan and 
1092 schedule for routine, emergency and long-term maintenance of all 
1093 structural and vegetative stormwater BMPs installed and 
1094 implemented to meet the performance standards, with a detailed 
1095 annual estimated budget for the initial three years, and a clear 
1096 statement that only future maintenance activities in accordance with 
1097 the maintenance agreement plan shall be permitted without the 
1098 necessity of securing new permits.
1099
1100 (b) Written notice and submittal of maintenance documentation shall 
1101 be provided to the Local Government by the property owner at the 
1102 interval set forth in the maintenance agreement and subject to the 
1103 provisions of Sections 5-01 through 6-07. 
1104
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1105 (c) If it has been found by the Local Government, following notice and 
1106 an opportunity to be heard by the property owner, that there has 
1107 been a material failure or refusal to undertake maintenance as 
1108 required under this ordinance and/or as required in the approved 
1109 maintenance agreement as required hereunder, the Local 
1110 Government shall then be authorized, but not required, to hire an 
1111 entity with qualifications and experience in the subject matter to 
1112 undertake the monitoring and maintenance as so required, in which 
1113 event the property owner shall be obligated to advance or 
1114 reimburse payment for all costs and expenses associated with such 
1115 monitoring and maintenance, together with a reasonable 
1116 administrative fee. The maintenance agreement required under this 
1117 Ordinance shall contain a provision spelling out the requirements 
1118 and, if the applicant objects in any respect to such provision or the 
1119 underlying rights and obligations, such objection shall be resolved 
1120 prior to the commencement of construction of the proposed 
1121 development on the property.
1122
1123 Sec. 7.04 Establishment of County Drains
1124
1125 Prior to final approval, all stormwater management facilities for platted 
1126 subdivisions shall be established as county drains, as authorized in Section 433, 
1127 Chapter 18 of the Michigan Drain Code (P.A. 40 of 1956, as amended) for long-
1128 term maintenance.
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1129 Article VIII – Performance and Design Standards
1130
1131 Sec. 8.01 Performance Standards
1132
1133 In order to achieve the goals and purposes of this ordinance, the following 
1134 stormwater management performance standards are hereby established.
1135
1136 (1) Water Quality Treatment. Treat the calculated site runoff for the entire 
1137 project site from the 90 percent annual non-exceedance storm, which is 
1138 approximately equal to 1-inch of rain (i.e. on average, 90 percent of the 
1139 storms in a given year produce 1-inch of rainfall or less). The treatment 
1140 volume specified is based on capturing and treating the volume of 
1141 stormwater that is the first to runoff in a storm and expected to contain the 
1142 majority of pollutants. This volume of runoff is often referred to as the “first 
1143 flush.” The water quality treatment standard is required for all sites.
1144
1145 (a) Total Suspended Solids (TSS). The methods selected to treat the 
1146 volume of water calculated for the Water Quality Treatment 
1147 performance standard shall be designed on a site-specific basis to 
1148 achieve either a minimum of 80 percent removal of TSS, as 
1149 compared with uncontrolled runoff, or a discharge concentration of 
1150 TSS that does not exceed 80 milligrams per liter (mg/l). This 
1151 performance standard is based on TSS as a surrogate for other 
1152 pollutants normally found in stormwater runoff. Control of TSS to 
1153 meet this standard is expected to achieve control of other pollutants 
1154 to an acceptable level that protects water quality.
1155
1156 (2) Channel Protection. Maintain the post-development project site runoff 
1157 volume and peak flow rate at or below pre-development levels for all 
1158 storms up to the 2-year, 24-hour event. At a minimum, pre-development is 
1159 defined as the last land use prior to the planned new development or 
1160 redevelopment. The channel protection standard is required for 
1161 stormwater discharges to surface waters or the MS4. 
1162
1163 (a) Extended Detention. Detain the portion of the channel protection 
1164 volume unable to be retained onsite for a minimum of 24-hours with 
1165 a maximum release rate no greater than the existing 2-year peak 
1166 discharge, and a drawdown time no greater than 72 hours. A 
1167 waiver from the Local Government must be granted to use this 
1168 alternative approach (refer to Section 8.03).
1169
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1170 (3) Flood Control. Control the volume of site runoff from the flood control 
1171 rainfall event with a maximum allowable release rate to reduce the 
1172 potential for property damage from overbank flooding and preserve 
1173 existing floodplains. The flood control event and maximum allowable 
1174 release rate shall be determined by the Local Government. The flood 
1175 control standard is required for all sites.
1176
1177 (a) Overflow Routes. Acceptable overflow routes for the 100-year flood 
1178 shall be identified for the site and for downstream areas between 
1179 the site and the nearest acceptable floodway or outlet. Stormwater 
1180 conveyance systems are usually designed to handle flows 
1181 generated by the 10-year storm.  When larger storms generate 
1182 higher flows, the conveyance system is expected to surcharge 
1183 resulting in stormwater accumulating on the surface of the ground.  
1184 Gravity will cause such stormwater to flow overland to lower 
1185 elevations.  By carefully managing the shape of the land surface 
1186 such overland stormwater flow can be directed to locations that will 
1187 not cause property damage.  Adequate emergency overland flow-
1188 ways will direct stormwater flows generated by the 100-year storm 
1189 to avoid damage to structures and facilities.
1190
1191 (4) Site-Specific Requirements.
1192
1193 (a) Pretreatment. Pretreatment of site runoff is required on a site 
1194 specific basis prior to discharging to certain stormwater BMPs. 
1195 Pretreatment provides for the removal of fine sediment, trash and 
1196 debris, and preserves the longevity and function of the BMP.
1197
1198 (b) Hot Spots and Groundwater Contamination. Some land use 
1199 activities have a potentially greater risk of polluted runoff than 
1200 others. Project sites with these types of activities are referred to as 
1201 “hot spots” and include used such as gas stations, commercial 
1202 vehicle maintenance and repair, auto recyclers, recycling centers, 
1203 and scrap yards. Hot spots also include areas with the potential for 
1204 contaminating public water supply intakes. Pretreatment of 
1205 stormwater runoff to address pollutants associated with hot spots is 
1206 required for the site. Stormwater management strategies and BMPs 
1207 that reduce the potential to mobilize existing soil and groundwater 
1208 contaminants, or that capture and treat stormwater runoff and/or 
1209 accidental spills to protect groundwater or nearby surface waters 
1210 are required.
1211
1212 (c) Coldwater Streams. Stormwater management strategies and BMPs 
1213 that minimize thermal impacts from site runoff and maximize 
1214 groundwater recharge are required for sites with a surface water 
1215 discharge to a coldwater stream as determined by the Michigan 
1216 Department of Natural Resources.
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1217
1218 Sec. 8.02 Design Standards
1219
1220 Stormwater BMPs shall be designed to manage stormwater flow within the 
1221 available capacity of the downstream conveyance system as determined by the 
1222 Local Government.
1223
1224 In addition, stormwater BMPs shall be designed to meet Performance Standards 
1225 as described in Section 8.01. Stormwater system design shall be in accordance 
1226 with the latest version the “Stormwater Standards” manual published by the 
1227 Local Government.
1228
1229 Sec. 8.03 Alternative Approach for Channel Protection
1230
1231 In many cases, infiltration will likely be used as the primary means of retention. It 
1232 is not, however, the sole means of providing onsite retention, and the developer 
1233 must include consideration of stormwater reuse, interception, evapo-
1234 transpiration, and other vegetative (non-structural) BMPs at the project site. Site 
1235 constraints that limit the use of infiltration may include:
1236
1237 (1) Poorly draining soils (<0.24 inches per hour; typically hydrologic soil 
1238 groups C and D).
1239
1240 (2) Bedrock.
1241
1242 (3) High groundwater, or the potential of mounded groundwater to impair 
1243 other uses.
1244
1245 (4) Wellhead protection areas.
1246
1247 (5) Stormwater hot spots.
1248
1249 (6) Part 201 and Part 213 sites, and areas of soil or groundwater 
1250 contamination.
1251
1252 The Local Government may grant a waiver of the on-site retention criteria for 
1253 channel protection described in Section 8.01(2), and allow an alternative 
1254 approach to meet the channel protect performance standard if the developer 
1255 demonstrates that site constraints preclude sufficient retention onsite. If a waiver 
1256 is granted, the developer must meet the extended detention criteria in Section 
1257 8.01(2)(a) for channel protection.
1258
1259 Sec. 8.04 Off-site Mitigation and Payment-in-Lieu Programs for Redevelopment 
1260 Projects 
1261
1262 The water quality treatment and channel protection performance standards focus 
1263 on maintaining or restoring stable hydrology. However, potential physical 
1264 constraints may limit the ability to fully meet the post-construction requirement at 
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1265 the project site. When physical constraints limit the feasibility of maintaining or 
1266 restoring hydrology, offsite mitigation and/or payment-in-lieu may be approved by 
1267 the Local Government.
1268
1269 Off-site Mitigation refers to BMPs implemented at a location different from the 
1270 original project site.
1271
1272 Payment-in-Lieu refers to the developer paying a fee to the Local Government 
1273 that is applied to a public stormwater management project. The stormwater 
1274 management project may be either a new BMP or a retrofit to an existing BMP 
1275 and developed in accordance with the “Stormwater Standards” manual.
1276
1277 The location for off-site mitigation and payment-in-lieu projects shall be within the 
1278 same watershed and sewershed as the original project. The watershed is the 
1279 area represented by the State of Michigan, DEQ, 10-digit Hydrologic Unit Code. 
1280 The sewershed is the area where stormwater is conveyed by an MS4 to a 
1281 common outfall or point of discharge.
1282
1283 The determination to approve off-site mitigation or payment-in-lieu will be based 
1284 on multiple criteria and not solely on the difficulty or cost of implementing BMPs 
1285 on site. Conditions under which the option to move off site would become 
1286 available may include:
1287
1288 (1) Limited size of the lot outside of the building footprint to create the 
1289 necessary infiltration capacity even with amended soils.
1290
1291 (2) Soil instability as documented by a thorough geotechnical analysis.
1292
1293 (3) A site use that is inconsistent with capture and reuse of stormwater.
1294
1295 (4) Too much shade or other physical conditions that preclude adequate use 
1296 of plants.
1297
1298 (5) The potential water quality impact from the original project site and the 
1299 benefits realized at the offsite location.
1300
1301 The Local Government may approve off-site mitigation or payment-in-lieu if the 
1302 developer demonstrates that site constraints preclude sufficient treatment and 
1303 restoration of hydrology onsite. At a minimum, the Local Government requires:
1304
1305 (1) Offset ratio. The offset ratio for the amount of stormwater not managed 
1306 onsite in relation to the amount of stormwater required to be mitigated at 
1307 antoher site, or for which in-lieu payments will be made is as follows:
1308
1309 (a) First Tier: Manage a minimum of 0.4 inches of stormwater runoff 
1310 onsite, and provide a 1 to 1.5 offset ratio for the remaining amount 
1311 of stormwater managed offsite.
1312
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1313 (b) Second Tier: If it completely infeasible to manage the minimum 
1314 onsite, provide a 1 to 2 offset ratio for the amount of stormwater 
1315 managed offsite.
1316
1317 (2) Schedule. Offsite mitigation and payment-in-lieu projects shall be 
1318 completed within 24 months after the start of the original site construction.
1319
1320 (3) Assurances. Offset and in-lieu projects shall be preserved and maintained 
1321 in perpetuity through the procedures and tracking system administered by 
1322 the Local Government.
1323
1324 Sec. 8.05 Resolution to Implement Performance and Design Standards
1325
1326 The [legislative body] of the Local Government may adopt a resolution 
1327 establishing more detailed design and performance standards for stormwater 
1328 management facilities, consistent with the terms of this ordinance, and in order to 
1329 further implement its goals and purposes.



IX-1

1330 Article IX – Other Matters
1331
1332 Sec. 9.01 Interpretation
1333
1334 Words and phrases in this ordinance shall be construed according to their 
1335 common and accepted meanings, except that words and phrases defined in 
1336 Section 1.05 shall be construed according to the respective definitions given in 
1337 that section.  Technical words and technical phrases that are not defined in this 
1338 ordinance but which have acquired particular meanings in law or in technical 
1339 usage shall be construed according to such meanings.
1340
1341 Sec. 9.02 Catch-Line Headings
1342
1343 The catch-line headings of the articles and sections of this ordinance are 
1344 intended for convenience only, and shall not be construed as affecting the 
1345 meaning or interpretation of the text of the articles or sections to which they may 
1346 refer.
1347
1348 Sec. 9.03 Severability
1349
1350 The provisions of this ordinance are hereby declared to be severable, and if any 
1351 part or provision of this ordinance should be declared invalid or unenforceable by 
1352 any court of competent jurisdiction, such invalidity or unenforceability shall not 
1353 affect any other part or provision of the ordinance.
1354
1355 Sec. 9.04 Other Ordinances
1356
1357 This ordinance shall be in addition to other ordinances of the Local 
1358 Government, and shall not be deemed to repeal or replace other ordinances or 
1359 parts thereof except to the extent that such repeal is specifically provided for in 
1360 this Article.
1361
1362 Sec. 9.05 Effective Date
1363
1364 This ordinance shall become effective _____________________, following its 
1365 publication or following the publication of a summary of its provisions in a local 
1366 newspaper of general circulation.
1367
1368 Sec. 9.06 Repeal [if applicable]
1369
1370 Ordinance No. ___, titled ________________________________________, is 
1371 hereby repealed, as of the effective date of this ordinance.
1372
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1373 This ordinance was adopted ___________________, by the [Township Board, 
1374 City Council or City Commission, Village Council] and made effective 
1375 ________________.
1376
1377
1378 ________________________________
1379 Local Government Clerk
1380    
1381
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Definitions

Municipality Municipality of Cascade Charter Township, Kent County, State of Michigan

Design Engineer The civil engineer who is a professional engineer licensed under Article 20 of the 
Occupational Code (Act 299, PA 1980) retained by the Proprietor to design the 
site plan for a plat or any other land development, including stormwater 
management and drainage

Proprietor Any person, landowner, firm, association, partnership, corporation, or 
combination of any of them that holds an ownership interest in land, and who 
submits a site plan for drainage (may also be referred to as the Developer)

Register of Deeds The Kent County Register of Deeds

Review Engineer The engineer appointed by the Municipality to review the stormwater 
management and drainage elements of a plat or any other land development
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PART I – GENERAL PROVISIONS

I. PURPOSE
The Municipality of Cascade Charter Township (Municipality) maintains a storm sewer infrastructure that serves 
a majority of its jurisdictional area. As the Municipality continues to grow and redevelop, stormwater drainage 
systems will be necessary to provide for public safety, convenience, and the protection of property. The future 
of the Municipality’s surface water and groundwater resources also depends to a great extent on the 
management of storm water runoff. The Municipality takes an active role in protecting these resources through 
effective stormwater management planning and practices.

It is the purpose of this design criteria manual to establish a uniform set of minimum stormwater standards to 
meet the following objectives in accordance with the Stormwater Ordinance (reference):

1. Reduce artificially induced flood damage.
2. Minimize increased storm water runoff rates and volumes from identified new land development.
3. Minimize the deterioration of existing watercourses, culverts and bridges, and other structures.
4. Encourage water recharge into the ground where geologically favorable conditions exist.
5. Prevent an increase in non-point source pollution.
6. Maintain the integrity of stream channels for their biological functions, as well as for drainage and other 

purposes.
7. Minimize the impact of development upon stream bank and streambed stability.
8. Reduce erosion from development or construction projects.
9. Preserve and protect water supply facilities and water resources by means of controlling increased flood 

discharges, stream erosion, and runoff pollution.
10. Reduce storm water runoff rates and volumes, soil erosion, and non-point source pollution, wherever 

practicable, from lands that were developed without storm water management controls meeting the 
purposes of these standards.

11. Reduce the adverse impact of changing land use on water bodies.

A. Compliance with State and Federal Stormwater Mandates
The National Pollutant Discharge Elimination System (NPDES) Municipal Separate Storm Sewer System (MS4) 
General Permit requires the Municipality to adopt an ordinance or other regulatory mechanism to address 
post-construction stormwater runoff from private, commercial, and public development and redevelopment 
projects, including preventing or minimizing water quality impacts. The Municipality is required to obtain a 
General Permit under Section 402 of the Federal Clean Water Act, as amended, and under Water Resources 
Protection (Part 31, Act 451, PA 1994) of the Michigan Natural Resource and Environmental Protection Act 
(NREPA), as amended. The MS4 General Permit requires among other things:

1. A water quality treatment performance standard to ensure specified reductions in total suspended 
solids.

2. A channel protection performance standard to address resource impairments resulting from increases in 
bankfull flow rates and volumes.

3. A review procedure for the evaluation of infiltration BMPs to meet water quality and channel protection 
standards in areas of soil or groundwater contamination.

4. Measures to address associated pollutants in identified "hot spots," which include land uses with the 
potential for significant pollutant loading that could result in the contamination of surface water or 
groundwater, including public water supplies.

5. A long-term operation and maintenance (O&M) plan and agreement allowing for the inspection of the 
BMP, including a mechanism for tracking the transfer of O&M responsibility and compliance.
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The minimum standards in this manual adhere to the Post-Construction Storm Water Runoff Program 
requirements for new and redevelopments set forth in the 2013 Michigan Department of Environmental Quality 
(MDEQ) Permit Application for Discharge of Storm Water to Surface Waters of the State from a Municipal 
Separate Storm Sewer System under the NPDES program (Rev 10/2014).

B. Preferred Stormwater Management Strategies
It is the position of the Municipality to promote the following stormwater management strategies:

Low Impact Development
The Low Impact Development Manual for Michigan (SEMCOG, 2008) was used to develop this manual. Further 
documentation of the impacts of development on land and water resources and the importance of stormwater 
management can be found in Chapter 2 of the Low Impact Development Manual for Michigan (SEMCOG, 2008).

A Low Impact Development (LID) approach provides multiple benefits in terms of preservation of natural areas 
and greenspace, meeting multiple stormwater objectives (listed on the previous page), and doing so in a manner 
that often leads to increased property value and offers a potential cost savings.1 Proprietors can reduce the size 
of storage facilities and stormwater infrastructure by incorporating LID principles into a site design up front. This 
manual provides rules for the stormwater “credits” allowed through the use of specific LID best management 
practices (BMPs).

Alternative Approach for Channel Protection
An alternative approach using extended detention was preferred by the Municipality over payment-in-lieu 
programs when the full channel protection volume cannot be retained onsite. These standards provide specific 
criteria for determining the conditions under which the alternative approach will be approved for use. A flow 
chart is outlining this process is shown on the following page. Payment-in-lieu programs are allowed in the MS4 
General Permit, but have not been adopted by the Municipality.

Regional Stormwater Management (Off-site Mitigation)
The management of stormwater on a regional basis is encouraged, particularly where site constraints preclude 
effective onsite treatment of stormwater. Regional stormwater management allows for the use of superior 
performing BMPs that require more space, and provides more flexibility for BMPs to be sited strategically to 
address a known water quality issue.2

Offsite mitigation for channel protection is allowed in the MS4 General Permit where physical constraints of 
individual sites may preclude effective onsite treatment. Offsite mitigation may be provided in a regional 
stormwater management facility, but in all cases must be provided downstream of the site and be protective of 
the same watercourse. Specific requirements are provided in Part 2 section “Regional Stormwater Management 
Facility and Off-site Mitigation.”

1 United States Environmental Protection Agency (December 2007). Reducing Stormwater Costs through Low Impact 
Development (LID) Strategies and Practices, EPA 841-F-07-006.
2 Maupin, Miranda, and Wagner, Theresa (2003). Regional Facility vs. On-site Development Regulations: Increasing 
Flexibility and Effectiveness in Development Regulation Implementation, City of Seattle, Seattle, Washington.

http://semcog.org/Reports/LID/index.html
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[insert GVMC Channel Protection flow chart]
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Stormwater Management
Preferred Approach Incorporates Low Impact Development (LID)

Traditional Parking Lot Design Preferred: LID Parking Lot Design

Traditional “Big Box” Site Layout Preferred: Equivalent LID Site Layout
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II. AUTHORITY
A. State Law and Code of City Ordinances
Under state law (MCL 117.3(k)), the Municipality Commission has the power to enact, amend and repeal all 
ordinances that may be necessary or proper for carrying out the powers conferred and the duties imposed upon 
the Municipality by the charter and by the laws of the State.

The Code of Municipality Ordinances, Chapter_______ and Chapter _______, establish the site plan review 
procedure under the Land Division Act (MCL 560.101 et seq.); Condominium Act (MCL 559.101 et seq.) and local 
regulation of condominiums (MCL 559.241); the Mobile Home Commission Act (MCL 125.2301 et seq.); and the 
Michigan Zoning Enabling Act (MCL 125.3101 et seq.). Chapter _______ (Stormwater Ordinance) provides for 
the regulation and control of stormwater runoff and establishes the stormwater permit process. These 
published Stormwater Standards are incorporated by reference into the Stormwater Ordinance. 

B. Provisions for Requirements in Addition to Minimum Standards
These rules provide minimum standards to be complied with by Developers and in no way limit the authority of 
the Municipality in which the development is situated to adopt or publish and enforce higher standards as a 
condition of approval of the final plat or site plan.

The Municipality reserves the right to determine site-specific requirements other than those herein, based upon 
review of the plans. Any deviations from these standards shall be subject to approval by the Municipality.

III. APPLICABILITY
A. Review Required
These standards apply to private and public development projects. 

The following types of developments shall be subject to review under these standards:

1. Sites that disturb at least one or more acres, including projects less than an acre that are part of a larger 
common plan of development or sale, and discharge directly or indirectly into a regulated Municipality 
MS4.

2. Other developments requiring site plan review (may be less than 1 acre) per Section [_____] of the 
Municipality ordinance.

B. Exemptions
The following development activities are exempt from these standards:

1. Construction of individual single and two-family residential structures.
2. Additions or modifications to existing single and two-family residential structures.
3. Construction, development or redevelopment associated with aeronautical facilities at the Gerald R. 

Ford International Airport.

C. Redevelopment
Redevelopment and additions requiring site plan review shall comply with the current standards for the 
redeveloped or newly constructed portion of the site.
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The Municipality reserves the right to require that the entire site be brought up to the current standards.

IV. SEVERABILITY CLAUSE
If any part of these rules is found to be invalid, such invalidity shall not affect the remaining portions of the rules 
which can be given effect without the invalid portion, and to this end the rules are declared to be severable.

V. FEES
The fees for reviewing a plat or site development under the provisions of the Stormwater Standards are set 
forth in the Schedule of Fees.

Schedule of Fees
Review

Pre-application Meeting/Requested Site Evaluation: $75 up to 2 hours
$45 each additional hour

Submittal Fee -Transportation Facilities:
(streets, highways, roadways)

$175 up to 1/2 mile
$50 each additional 1/2 mile or fraction

Submittal Fee – Subdivisions (plats, condos, mobile 
home parks, apts), Industrial/Commercial, Service

$175 up to 1 acre
$50 each additional acre or fraction

Submittal Fee – Recreational Facilities:
(parks, campgrounds)

$175 up to 1 acre
$35 each additional acre or fraction

Resubmittal Fee: 25% of original fee

Engineering Review Fee: Actual cost for review*

Deposit for Engineering Review (if required): [$1,000] [as determined by Municipality at submittal]

Inspection Fee $75 per inspection

Submittal fees for administrative review and the deposit for engineering review shall be paid at the time plan 
submittal is made to the Municipality. Inspection fee shall be paid prior to issuance of a grading (SESC) permit 
and construction.
*Engineering services will be based on current hourly billing rates for actual time and reimbursable expenses. 
Charges are to be paid by the Proprietor within thirty (30) days of invoice by the Municipality. Payment of all 
fees is prerequisite to approval. Failure to make timely payment constitutes a violation, permits will be revoked, 
and the deposit will be forfeited. Deposits will be returned to Proprietors of good standing upon receipt of 
construction record drawings (as-builts). No interest will be paid on deposit funds.
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PART II – PROCEDURES FOR PLAN SUBMISSION AND APPROVAL

I. SUBMISSION AND APPROVAL
A. Submission
The following submittals are required for Municipality review and approval:

Site Plan Review
1. Application for Stormwater Review in Appendix 1.
2. Stormwater Worksheet included in Appendix 1 and calculations prepared by a professional engineer 

licensed in the State of Michigan.
3. Drawings. Two (2) prints and one (1) electronic file (.pdf) of the preliminary plat, site plan, or 

construction drawings containing the information on the Site Plan Review Checklist in Appendix 1.
a. Preliminary plat: Prepared by a professional engineer or surveyor licensed in the State of Michigan.
b. Construction drawings: Sealed by a professional engineer licensed in the State of Michigan.

4. Applicable fee (refer to Part 1 section "Fees").
5. Other required documentation on the Submittal Checklist included in Appendix 1.

B. Staged Development
Should the Proprietor plan to develop a given area but wish to begin with only a portion of the total area, the 
original preliminary plat or site plan shall include the proposed general layout for the entire area. The first phase 
of the development shall be clearly superimposed upon the overall plat or site plan in order to illustrate clearly 
the method of development that the Proprietor intends to follow. Each subsequent plat or site plan shall follow 
the same procedure until the entire area controlled by the Proprietor is developed.

Final acceptance by the Municipality of only one portion or phase of a development does not ensure final 
acceptance of any subsequent phases or the overall general plat or site plan for the entire area; nor does it 
mandate that the overall general plat or site plan be followed as originally proposed, if deviations or 
modifications acceptable to the Municipality are proposed.

C. Submission of Construction Record Drawings (“As-builts”)
One (1) paper copy and one (1) electronic file meeting GIS digital submission requirements (refer to Site Plan 
Review Checklist in Appendix 1) shall be submitted to the Municipality with a letter of certification by the Design 
Engineer for all developments reviewed under these rules. Construction record drawings must be submitted 
prior to release of any review deposit.

At a minimum, construction record drawings shall contain the information listed on the Site Plan Review 
Checklist in Appendix 1. The Municipality shall have thirty (30) days to review construction record drawings.
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II. STORMWATER DRAINAGE REQUIREMENTS
A. Site Plan
Drainage Patterns
Proposed drainage for the development shall conform to existing watershed boundaries, natural drainage 
patterns within the site, or any established county drainage districts.

Staged Development
Each phase shall be self-sufficient from the standpoint of drainage.

Location of Stormwater Facilities
Stormwater facilities for private drainage systems with multiple land ownership shall be located on dedicated 
outlots, within road rights-of-way, or have separate easements granted to the appropriate governing body.

Stormwater Discharge
The rate, volume, concentration, or constitution of stormwater discharged from a site shall not create adverse 
impacts to downstream property owners and watercourses.

1. Post-development discharge shall not exceed the capacity of the existing infrastructure.
2. Post-development discharge shall not cause adverse impact to offsite property due to concentrated 

runoff or ponded water of greater height, area, and duration.
3. Discharge shall not cause downstream erosion.
4. For a downstream drainage system that is inadequate to handle the proposed design discharge from the 

site development, it is the Proprietor’s responsibility to:
a. Stabilize or upsize the existing conveyance system, or establish a county drain to provide the needed 

design level of flood protection.
b. Obtain flooding easements for measurable increases in water levels determined to cause an adverse 

impact.
c. Provide additional onsite stormwater controls.

5. Additional impacts (such as pollutant loads, increased water temperature, groundwater mounding) may 
also need to be addressed as specified in these rules.

It is the Proprietor’s obligation to meet this standard. Should a stormwater system, as built, fail to comply with 
the rules herein, it is the Proprietor’s responsibility to have constructed at their expense, any necessary 
additional and/or alternative stormwater management facilities. Such additional facilities will be subject to the 
Municipality CIPALITY’s review and approval.

B. Regional Stormwater Management Facility and Off-site Mitigation
Regional stormwater management facilities are designed to serve multiple developments or parcels and can 
provide water quality treatment, channel protection and flood control. Regional facilities shall be sited and 
designed to serve an identified area defined as a regional stormwater management district.

The Municipality may pursue projects to construct facilities to serve a particular stormwater management 
district, or may approve facilities proposed to be constructed by individual Developers.

The regional facility should be constructed first. Written approval is required from the Municipality if 
construction is to be delayed. 
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When development or redevelopment occurs in a stormwater management district prior to construction of the 
regional facility, temporary onsite measures must be installed and financial surety provided to ensure that the 
regional facility will be constructed within 24 months of the original project site construction. 

A regional facility serving two or more individual parcels may be private or public, but must have associated 
easements granted to allow for operation and maintenance in perpetuity. Refer to Part 3 section “Watershed 
Policy Statements” for the identification of regional stormwater management districts, including any specific 
design and financial requirements.

Off-site Mitigation
Sites located within a regional stormwater management district could be approved for off-site mitigation to 
meet the channel protection standard. The MS4 General Permit requires that offsite mitigation is provided 
within the same jurisdiction and watershed/sewershed. The Municipality also requires that the offsite mitigation 
is protective of the same watercourse or waterbody to which the site discharges. To be approved for offsite 
mitigation, the developer must first demonstrate that site constraints preclude sufficient treatment and 
restoration of hydrology onsite. The determination to approve off-site mitigation or payment-in-lieu will be 
based on multiple criteria and not solely on the difficulty or cost of implementing BMPs on site. Conditions 
under which the option to move off site would become available may include:

1. Limited size of the lot outside of the building footprint to create the necessary infiltration capacity even 
with amended soils.

2. Soil instability as documented by a thorough geotechnical analysis.
3. A site use that is inconsistent with capture and reuse of stormwater.
4. Too much shade or other physical conditions that preclude adequate use of plants.
5. The potential water quality impact from the original project site and the benefits realized at the offsite 

location.

The size of the regional facility shall provide for a 2:1 (offsite:onsite) treatment ratio, or a 1.5:1 ratio if a 
minimum of 0.4 inch of stormwater is retained onsite, in accordance with MS4 General Permit requirements for 
channel protection if offsite mitigation is being provided.

C. Restrictive Covenants
For plats and site condominiums, a copy of restrictive covenants or master deed language related to drainage 
shall be provided to the Municipality along with construction drawings for approval. Covenants and deeds shall 
be recorded prior to release of posted surety.

Block Grading Plan
A block grading plan shall be incorporated in the restrictive covenants of the plat or master deed to ensure 
proper drainage of individual lots. In addition, the Proprietor shall provide a copy of the block grading plan to 
the Municipality for their permanent files. The block grading plan shall include the Lowest Allowable Floor 
Elevation and Lowest Allowable Opening Elevation for each lot, and include the “basement type” for each lot 
(e.g. walkout, daylight, or standard basement) as indicated by the topography of each site and according to the 
approved design plans. The block grading plan shall state:

The block grading plan shows the direction of flow for the surface drainage for all lots. It is the 
lot owner’s responsibility to ensure that the final grading of the lot is in accordance with the 
block grading plan. During the final lot grading and landscaping, the owner shall take care to 
ensure that the installation of fences, planting, trees, and shrubs do not interfere with nor 
concentrate the flow of surface drainage. No changes will be made in the grading of any lot 
areas used for drainage which would later affect surface runoff drainage patterns without the 
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prior written consent of the Municipality of XYZ for all portions of the drainage system. Finish 
grading for home construction shall be completed in conformance with the master drainage plan 
for the development and in such a manner so as not to create the excessive ponding of 
stormwater on the sites within the development.

Minimum Floor and Opening Elevations
Minimum building floor and opening elevations shall be established to eliminate the potential of structural 
damage and flooding of building interiors. Minimum floor and opening elevations shall be incorporated in the 
restrictive covenants of the plat or master deed, including bench mark references. Lots not impacted by high 
groundwater or potential flooding from a 100-year storm event as determined by the Design Engineer shall be 
so noted as well. A certification by the Design Engineer that the minimum floor and opening elevations do not 
pose a risk of flooding for up to the 100-year storm shall be provided for each development or phase of 
development prior to approval. Documentation to support allowable minimum floor and opening elevations 
shall be submitted with construction drawings.

Criteria for determining the Lowest Allowable Floor Elevation

1. Proximity to detention/retention facilities due to groundwater mounding (which may not be apparent 
until after construction).

2. Groundwater elevations from monitor wells, test pits and/or soil borings including any soil mottling 
noted in the soil profile.

3. Regional and cyclical groundwater levels available online.
4. Hydrogeologic studies and groundwater modeling.

Criteria for determining the Lowest Allowable Opening Elevation

1. Proximity to open drain or natural watercourse, pond or wetland and the 100-year flood elevation.
2. Proximity to detention/retention basin and design high water level.
3. Proximity to drainage swales and/or flood routes designed to convey the 100-year storm event runoff 

including overflows from detention/retention basins.
4. Proximity to an enclosed storm sewer system with open ends or catch basins that could surcharge 

during the 100-year storm event.
5. Type of building foundation (e.g. walkout, daylight, or standard basement) as dictated by the 

topography of each site.

It is the responsibility of the Proprietor to provide a sufficient number of bench marks (NAVD 88 datum) to use 
as a reference for establishment of minimum floor and opening elevations for all lots. The restrictive covenant 
shall state:

The lowest allowable floor elevations are set at 1-foot or more above the highest known ground 
water elevation. The lowest allowable floor and/or opening elevations are set 1-foot or more 
above the 100-year floodplain or design hydraulic grade line of the storm system. These 
elevations are set to reduce the risk of structural damage and the flooding of building interiors. A 
waiver from the set elevations may be granted by the Municipality of XYZ following receipt of a 
certification for a professional engineer licensed in the State of Michigan demonstrating that the 
proposed elevation does not pose a risk of flooding. Minimum building floor and opening 
elevations and bench mark locations and elevations are indicated on the Block Grading Plan.

Footing Drains and Sump Pumps
Provide direction in the restrictive covenants of the plat or condominium master deed for footing drain and 
sump pump outlets. If proposed to be directed to the storm sewer system, the restrictive covenant shall state:
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Water from such sources as eave troughs and footing drains shall be directed to footing drain 
laterals provided for the lots. Water from footing drains shall be discharged to the lateral via a 
sump pump with check valve system, or a gravity system with a double flap gate valve for 
backflow prevention. If no lateral is provided, the lot owner shall discharge said water in such a 
manner as to not impact neighboring land or public streets.

Floor drains, laundry facilities or other similar features shall not be connected to a footing drain 
or sump pump system discharging to footing laterals and the storm sewer system. Laundry 
facilities and sewage lift pumps must discharge into the sanitary sewage disposal system.

Easements for Side Yard and Surface Drainage
Private easements for enclosed yard drains and surface drainage are for the benefit of upland lots within the 
development or upland sites that currently drain across the proposed plat or site. Language shall be included 
within the restrictive covenants of the plat or condominium master deed that clearly notifies property owners of 
the location and purpose of private easements for side yard and surface drainage, as well as restrictions on use 
or modification of these areas. A separate, recordable easement form is not required. The restrictive covenant 
shall state:

Private easements for side yard and surface drainage are for the benefit of upland lots within the 
subdivision and any improper construction, development, or grading that occurs within these 
easements will interfere with the drainage rights of those upland lots. Private easements for 
surface drainage are for the continuous passage of surface water and each lot owner will be 
responsible for maintaining the surface drainage system across their property. No construction is 
permitted within a private easement for side yard and surface drainage. This includes fences, 
swimming pools, sheds, garages, patios, decks, or any other permanent structure or landscaping 
features. No dumping of grass clippings, leaves, brush or other refuse is allowed within a 
drainage easement. These items obstruct drainage, restrict flow and plug culverts. This can lead 
to higher maintenance costs and cause flooding situations.

Soil Erosion and Sedimentation Control Permits
It is the responsibility of the Proprietor to contact the Kent County Road Commission to determine which lots if 
any need Soil Erosion and Sedimentation Control Permits. The restrictive covenant shall state:

Each individual lot owner will be responsible for the erosion control measures necessary on their 
lot to keep loose soil from their construction activities out of the street, catch basins, and off of 
adjacent property. If any sedimentation in the street, catch basins, or adjacent lots results from 
construction for a particular site, it is the responsibility of that lot owner to have this cleaned up. 
This applies to ALL lot owners.

A Soil Erosion and Sedimentation Control Permit must be obtained from the Kent County Road 
Commission prior to excavation for lots __________ through __________. All conditions set 
forth by permit shall be met throughout construction activity until permit is allowed to expire.

Responsibility for Maintenance of Open Water Bodies
The restrictive covenant shall state:

Lot owners are responsible for the management and maintenance of open water bodies for 
aesthetics, aquatic habitat, recreation and water quality, including liability and costs.



PART 2 – PROCEDURES FOR PLAN SUBMISSION & APPROVAL

Cascade Charter Township  12 Site Development Rules

D. Maintenance Plan and Agreement
A legally binding maintenance agreement between the Proprietor and the Municipality shall be required before 
approval is granted within the urbanized area. The maintenance agreement shall include a maintenance plan 
and schedule, and requires tracking of compliance. Contact the Municipality for necessary forms, documents 
and compliance process. A copy of the recorded maintenance agreement must be presented to the Municipality 
prior to construction drawing approval and release of any review deposit.

A maintenance agreement will also be required for site developments located outside of an urbanized area.



PART 3 – STORMWATER MANAGEMENT REQUIREMENTS

Municipality of XYZ  13 Site Development Rules

PART III – STORMWATER MANAGEMENT REQUIREMENTS

I. SUMMARY
The following stormwater management requirements comply with the Municipality’s NPDES MS4 General 
Permit and shall apply to all new and redevelopments in the Municipality of XYZ:

1. Protection. The design process shall begin by identifying environmentally sensitive areas located on the 
site and laying out the site to maximize protection of the sensitive areas.

2. Runoff Reduction. Non-structural BMPs are required for protection of environmental sensitive areas on 
the site, and may also be used to reduce the amount of stormwater runoff routed to a collection system.

3. Stormwater Management. Stormwater shall be managed onsite using minimum standards to protect 
both water resources and real property. Stormwater standards are summarized in Table 1.

4. Regional Stormwater Management Facilities. Regional stormwater management facilities are 
encouraged, particularly where site constraints preclude effective onsite treatment of stormwater. 
Regional facilities may be used to provide off-site mitigation to meet channel protection performance 
standards at a higher mitigation ratio.

5. Watershed Policy Statements. Specific stormwater management criteria (e.g. regional stormwater 
management districts, no-detention zones) have been determined beneficial for certain identified 
watersheds, and are required to be met in addition to these minimum standards, as identified in the 
Watershed Policy Statements.

6. BMP Design. BMPs must be designed to meet the minimum criteria provided. BMPs selected to meet 
the water quality treatment standard must also be shown to reduce total suspended solids (TSS) in 
stormwater runoff by at least 80% or to a concentration of no greater than 80 mg/L (refer to Table 3).

7. Groundwater. The highest known groundwater elevation and extent of mounding from infiltration BMPs 
shall be determined to ensure no adverse impacts internal and external to the development.

8. Soils. Soil borings are required for most structural BMPs to determine soil classification, depth to 
groundwater and the presence of other site constraints. Field permeability testing is not generally 
required, but may be conducted to allow the use of a higher infiltration rate for design, or may be 
required in certain cases to confirm field infiltration rates.

9. Restrictive Covenants. Plats and site condominium developments must incorporate specific drainage 
requirements for lot grading, minimum floor and opening elevations, footing drains, and private 
easements for side yard drainage.

10. Maintenance Agreement. A maintenance agreement between the Developer and the Municipality is 
required for private stormwater management systems in urbanized areas that discharge to an MS4.
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Table 1 – Minimum Required Stormwater Standards
Standard/Where Required Criteria

Water Quality
“first flush”

All sites.

Treat the runoff generated from 1 inch of rain over the project site (i.e. the 
90% annual nonexeedance storm) through BMPs designed to reduce post-
development TSS loadings by 80%, or a achieve a discharge concentration not 
to exceed 80 mg/L.

Treatment may be provided through settling (permanent pool or extended 
detention), filtration or infiltration, absorption, or chemical/mechanical 
treatment.

Channel Protection
Surface water discharges

Retain onsite the increase between the pre-development and 
post-development runoff volume and rate for all storms up to and including 
the 2-year, 24-hour rainfall event; OR

Where site conditions preclude infiltration, an alternative approach may be 
allowed after all other onsite retention options are exhausted: Extended 
Detention of runoff from the 2-year, 24-hour storm for a period of 24 hours 
with a drawdown time no greater than 72 hours.

Channel Protection requirements for areas with a specific Watershed Policy 
Statement are identified in Appendix 3.

Flood Control
All sites; unless exception is 
allowed.

Collection and Conveyance: Design storm sewers and swales for the 10-year 
storm, and open channels for the 25-year storm.

Detention and Retention: Provide Retention or Detention for specified storm 
according to Flood Control Zone Figure 3 Flood Control Zone Map.

Zone 1: 

Retention for the 100-year storm when the Field Permeability Test results 
average for the basin location equal or exceed 3-inches per hour and the 
highest known Groundwater Level is more than 3 feet below the proposed 
basin bottom.

Detention for the 100-year storm with a maximum release rate of 0.13 
cfs/acre when the Field Permeability Test Results average for the basin 
location are less than 3-inches per hour or the highest known Groundwater 
Level is less than 4 feet below the proposed basin bottom.

Zone 2:

Detention for the 25-year storm with a maximum release rate of 0.13 cfs/acre.

Zone 3:

Flood Control is not required provided there is a suitable outlet for the 100-
year storm runoff to the open water of the river that will not exceed the 
runoff rate from the proposed development. It is the applicant’s responsibility 
to prove outlet capacity adequacy. Flood Control requirements shall be met if 
the adequacy of the outlet cannot be confirmed by the applicant.
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Table 1 – Minimum Required Stormwater Standards
Standard/Where Required Criteria

Overflow Routes for Extreme Flood: Identify overflow routes and the extent of 
high water levels for the 100-year flood to ensure no adverse impacts offsite 
or internal to the site. Where overland flow routes do not exist, [storm sewers 
shall be upsized to a 100-year design, and] detention/retention basins shall be 
increased in size to store a total of 2 times the flood control volume.

Adequate Outlet: The design maximum release rate, volume or concentration 
of stormwater discharged from a site shall not exceed the capacity of the 
downstream stormwater infrastructure or cause impairment to the offsite 
receiving area.

Pretreatment
Refer to Table 3.

Forebay volume equal to 15% of water quality volume (required for 
detention/retention basins); Vegetated Filter Strip; Vegetated Swale; Water 
Quality Device.

Hotspot
Industrial and commercial 
land uses in Table 2; Part 201 
and Part 213 sites.

Isolate transfer and storage areas to minimize need for treatment.

Pretreatment BMP with impermeable barrier above groundwater and 
provisions for the capture of oil, grease, and sediments. Minimum spill 
containment volume: 400 gallons.

Coldwater Streams Incorporate strategies to promote groundwater recharge and/or reduce 
temperature of surface discharge water.

II. DESIGN PROCESS
The stormwater site design process is summarized in the steps below. This process is intended to minimize 
negative impacts from development sites that could be avoided through proper planning.

A. Identify Sensitive Areas
Identify existing environmentally sensitive areas on the site plan that may require special consideration or pose 
a challenge for stormwater management. For the purpose of these rules, sensitive areas include:

1. Waterbodies (lakes and ponds)
2. Rivers and streams
3. Floodplains (and flood prone areas)
4. Riparian areas
5. Wetlands
6. Woodlands
7. Sand dunes
8. Natural drainageways
9. Soils and topography (erodible, steep)
10. Susceptible groundwater supplies
11. Threatened and endangered species habitat

Sensitive areas are determined on a site-specific basis through survey, delineation, aerial photographs, or maps. 
Sensitive areas must be shown on the site map or drawings. The total acreage of protected areas must also be 
indicated. The Developer must demonstrate a good faith effort to maximize protection of sensitive areas.
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B. Minimize Stormwater Runoff
Nonstructural BMPs are required to meet sensitive area protection requirements, and may be used to reduce 
the size of the collection and conveyance system and other stormwater controls necessary for the site.

C. Determine Standards
Adequate stormwater runoff controls are required to meet pollutant removal goals, reduce channel erosion, 
prevent overbank flooding, and protect groundwater aquifers and coldwater streams. Minimum standards are 
given in Table 1. Identify any additional standards required in Stormwater Policy Statements.

D. Confirm an Adequate Outlet
The design criteria specified in this manual is generally protective of the receiving waterbody. However, the 
Developer must always demonstrate an adequate outlet exists downstream of the development to receive the 
design rate, volume, and concentration of the post-development site runoff. Discharge from the site, including 
discharge from emergency overflow spillways and pipes, must not cause adverse impact to downstream 
properties or infrastructure (refer to Part 2 section “Stormwater Discharge Requirements”).

E. Select Best Management Practices (BMPs)
Select appropriate stormwater BMPs to meet minimum required pollutant reduction, volume, and peak rate 
requirements. A list of common BMPs and their treatment ability is given in Table 3. The BMPs selected must be 
designed in accordance with the calculation methods and design criteria provided in Appendix 2 of this manual. 
BMPs proposed for use, but not included in this manual will be evaluated on an individual basis.

III. STANDARDS
A. Water Quality
Where Required
Treatment of the water quality volume is required for all sites to capture and treat the “first flush” of 
stormwater runoff that typically carries with it the highest concentration of pollutants.3

Standard
Capture and treatment of the runoff from the 90% annual nonexceedance storm is required for the project site. 
This storm is approximately equivalent to 1 inch of rain (1.00 inch for Michigan Climatic Zone 8 per MDEQ memo 
“90 Percent Annual Nonexceedance Storms” dated March 24, 2006). 

Treatment of the runoff volume from the 90% annual nonexceedeance storm with properly designed BMPs to 
reduce TSS loading by 80%, or achieve TSS discharge concentrations not to exceed 80 mg/L, is required by the 
MS4 General Permit.

Note: TSS is a surrogate for other pollutants normally found in stormwater runoff. Control of TSS to meet this 
requirement is expected to achieve control of other pollutants to an acceptable level that protects water quality.

Natural areas of the site left undisturbed and BMPs that provide water quality treatment need not be included 
in the calculations. This effectively results in the directly connected impervious areas and disturbed pervious 
areas of the site being used to calculate the water quality volume.

3 Stenstrom, Michael K. and Kayhanian, Masoud (2005). First Flush Phenomenon Characterization. California Department of 
Transportation, Sacramento, California.
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Treatment BMPs
Selected BMPs must meet the 80% TSS reduction target either alone or in combination. Pollutant (TSS) removal 
efficiencies for BMPs are provided in Table 3. Water quality volume can be provided through one of the 
following methods:

1. Settling (Permanent Pool or Extended Detention)
2. Filtration
3. Infiltration
4. Absorption
5. Chemical/Mechanical Treatment

Permanent Pool. The volume of a permanent pool incorporated into a stormwater BMP and sized at 2.5 times 
the water quality volume.4 This is the volume below the ordinary static water level (also known as dead storage).
Extended Detention. The storage volume provided by extended detention. Extended detention is defined as 
holding the stormwater runoff volume and releasing it gradually over a period of 24 hours with a drawdown 
time no greater than 72 hours.
Filtration. The volume of stormwater runoff routed through a BMP that provides filtration (i.e. an underdrained 
BMP). In the case of a vegetated filter strip or vegetated swale, the filtering area must meet minimum standards 
for slope, length, drainage area and vegetative cover.
Infiltration. The volume of stormwater runoff infiltrated into the ground through a stormwater BMP.
Absorption and Chemical/Mechanical Treatment. The volume of stormwater runoff routed through a 
proprietary water quality device.

B. Channel Protection
Where Required
Channel protection is required for surface water discharges. 

Standard
The post-development runoff rate and volume shall not exceed the pre-development rate and volume for all 
storms up to and including the 2-year, 24-hour storm. Onsite retention of the volume increase is required.

Retention can be provided through infiltration, or interception and evapotranspiration or reuse.

Pre-development is defined as the last land use prior to the planned new development or redevelopment.

Alternative Approach
Where site constraints limit infiltration, an alternative approach may be allowed after all other onsite retention 
options are exhausted. A Stormwater Worksheet signed by the Design Engineer must be submitted for approval 
before the alternative approach can be used. Site constraints that limit the use of infiltration may include:

1. Poorly draining soils (<0.24 inches per hour; typically hydrologic soil groups C and D).
2. Bedrock.
3. High groundwater, or the potential of mounded groundwater to impair other uses.
4. Wellhead protection areas.
5. Stormwater hot spots.
6. Part 201 and Part 213 sites, and areas of soil or groundwater contamination.

4 Barrett, Michael (2005). BMP Performance Comparisons: Examples from the International Stormwater BMP Database, 
Center for Research in Water Resources, PRC#119, University of Texas, 2005 Water Environment Federation.
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The alternative approach shall consist of extended detention of the 2-year, 24-hour storm for a period of 
24 hours with a maximum release rate no greater than the existing 2-year peak discharge, and a drawdown time 
no greater than 72 hours.

Note:   An extended detention discharge no greater than the existing 2-year discharge will meet the MS4 general 
permit requirement of not exceeding the pre-development discharge rate for all storms up to and including the 
2-year storm.

If the allowable opening size from an extended detention basin becomes too small for practical design, an 
underdrained bioretention BMP (e.g. bioretention/rain garden, planter box, water quality swale) may be used to 
protect the orifice.

Note:   Various studies have shown that underdrained biofiltration BMPs provide a significant percentage of 
volume reduction (23% to 73% for 25th and 75th percentiles),5 and a large percentage of rate reduction (80% or 
more).6

5 Geosyntec Consultants and Wright Water Engineers, Inc. (May 2012). International Stormwater Best Management 
Practices (BMP) Database, Addendum 1 to Volume Reduction Technical Summary (January 2011), Expanded Analysis of 
Volume Reduction in Bioretention BMPs.
6 University of New Hampshire Stormwater Center (2007). 2007Annual Report.
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C. Flood Control
Where Required
Flood control is required for all sites according to the Flood Control Zone map. 

Standard
Retention or detention of the25-year or 100-year storm with a maximum release rate of 0.13 cfs per acre is 
required. The Flood Control Zone map identifies the different zones for the Township.

Note:   The 25-year and100-year storm is selected to further decrease flood risk when reviewed against the 
economics from federal studies comparing the cost of flood damage to storm return interval.7 The release rate 
of 0.13 cfs per acre is selected to be generally protective of floodplains in downstream watercourses and is 
based on result found in previous hydrologic studies on West Michigan streams.8 Where volume control is not 
provided, an extremely low release rate is required to prevent an increase in peak flow rates in downstream 
watercourses or storm sewers. The increased volume and prolonged duration of runoff from multiple detention 
basins can have a cumulative effect to increase peak flow rate and duration in downstream reaches.

Zone 1: 

Retention for the 100-year storm when the Field Permeability Test results average for the basin location equal 
or exceed 3-inches per hour and the highest known Groundwater Level is more than 3 feet below the proposed 
basin bottom.

Detention for the 100-year storm with a maximum release rate of 0.13 cfs/acre when the Field Permeability Test 
Results average for the basin location are less than 3-inches per hour or the highest known Groundwater Level is 
less than 4 feet below the proposed basin bottom.

Zone 2:

Detention for the 25-year storm with a maximum release rate of 0.13 cfs/acre.

Zone 3:

Flood Control is not required provided there is a suitable outlet for the 100-year storm runoff to the open water 
of the river that will not exceed the runoff rate from the proposed development. It is the applicant’s 
responsibility to prove outlet capacity adequacy. Flood Control requirements for Zone 2 shall be met if the 
adequacy of the outlet cannot be confirmed by the applicant.

Overflow Routes for Extreme Flood
Overflow routes and the extent of high water levels for the 100-year flood shall be identified for the site and for 
downstream areas between the site and the nearest acceptable floodway or outlet. Provisions shall be made to 
ensure no adverse impacts offsite or internal to the site. Where acceptable overflow routes do not exist, storm 
sewers shall be upsized for a 100-year design and detention/retention basins shall be increased in size to store a 
total of 2 times the flood control volume.

Note:   The intent of the extreme flood criteria is to prevent flood damage from large but infrequent storm 
events by identifying and/or designing overland flow paths that are clear of structures and have grades below 
the lowest openings of structures. Overflow routes may include floodplains along open channels, overbank areas 

7 Johnson, William K. (January 1985). Significance of Location in Computing Flood Damage. ASCE Journal of Water Resource 
Planning and Management.
8 Camp, Dresser and McKee, Inc. (1991). Buck and Plaster Creek Stormwater Management Masterplan, prepared for the 
Kent County Drain Commissioner.
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along vegetated swales, curb jumps in drives and parking lots, and other flow paths flood waters will take to 
reach an outlet, whether overland or underground.

D. Pretreatment
Where Required
Pretreatment is required prior to discharging stormwater runoff to the following structural BMPs to preserve the 
longevity and function of the BMP:

1. Detention and retention basins
2. Infiltration practices
3. Bio-retention/rain gardens
4. Constructed filters
5. Stormwater reuse
6. Water Quality Swales

Treatment BMPs
Pretreatment provides for the removal of fine sediment, trash, and debris. Methods of pretreatment include:

1. Forebays (including spill containment cells and level spreaders)
2. Vegetated filter strips (including buffers and green roofs)
3. Vegetated swales (including natural flow paths)
4. Water quality devices

Standard
Sediment Forebay

A minimum pretreatment volume equivalent to 15% of the water quality volume is required for sediment 
forebays using gravity.

Note:   This is a conservative approximation of results given by the Hazen Equation for sediment basin sizing 
using a 50% settling efficiency for a 50-micron particle (silt) with a 1-year peak inflow, consistent with 
recommendations in the Low Impact Development Manual for Michigan (SEMCOG 2008).

Vegetated Filter Strip

Provide a 5-foot minimum sheet-flow length at a maximum slope of 2% with an upstream impervious length no 
greater than 6 times the filter strip length.

Vegetated Swale

Provide a 20-foot minimum length at a maximum slope of 2% with a 1-foot high check dam at the downstream 
end, and a maximum upstream drainage area of 0.13 acre per 2-foot of bottom width.

Note:   Minimum lengths for vegetated filter strips and vegetated swales are selected to provide a workable 
length for small sites and right-of-way constraints, while providing an area for sediment to drop out of 
suspension. Vegetated filter strip upstream length ratio from Low Impact Development Manual for Michigan 
(SEMCOG) 2008. Vegetated swale upstream area ratio assumes a 1-year peak inflow (rainfall intensity of 
2.16 inches per hour for a time-of-concentration of 15 minutes) from an impervious area, with a settling 
efficiency of 50% for a 50-micron particle (silt).

Water Quality Device

Configured to trap floatables and sediment. Follow manufacturer’s guidelines.
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E. Hot Spots
Where Required
Sites considered to be stormwater hot spots are identified in Table 2. Industrial and commercial land use 
activities on these sites involve the production, transfer, and/or storage of hazardous materials in quantities that 
pose a high risk to surface and groundwater quality (those exceeding 55 gallons aggregate for liquids and 440 
pounds aggregate for dry weights), as defined in Part 5 Rules: Spillage of Oil and Polluting Materials, under 
Water Resources Protection (Part 31, Act 451, PA 1994). Sites of soil or groundwater contamination under Part 
201 Environmental Remediation and Part 213 Leaking Underground Storage Tanks (Act 451, PA 1994) are also 
included in Table 2.

Standard
Pretreatment volume with a minimum of 400 gallons required for spill containment. 

Note: The minimum volume provides a reasonable capture size (e.g. a standard liquid propane truck has a 
hauling capacity of 1,000 gallons) that can be accommodated with a 6-foot diameter water quality device.

Pretreatment BMPs must have an impermeable barrier between the treated material and the groundwater and 
have provisions for the capture of oil, grease, and sediments.

Treatment BMPs
Infiltration BMPs will be reviewed to meet performance standards in areas of soil or groundwater contamination 
to ensure a site design that does not exacerbate existing conditions. Specific stormwater management strategies 
for areas of existing contamination and hotspots include the following:

1. Isolate transfer and storage areas from permeable surfaces and reduce exposure to stormwater.
2. Identify opportunities for use of infiltration BMPs in other areas of the site.
3. Where storage and transfer areas exposed to stormwater cannot be avoided:

a. Infiltration of runoff from parking lots and road surfaces is discouraged in favor of a surface water 
discharge.

b. Pervious pavements that infiltrate into the groundwater are not permitted because they do not 
allow for any pretreatment or spill containment.

c. Perforated pipes for infiltration are not permitted due to the difficulty in isolating an accidental spill.

Table 2 – Stormwater Hot Spots
2012 North American Industry Classification System (NAICS)
31 – 33 Manufacturing
44 – 45 Retail Trade (441 Motor Vehicle and Parts Dealers, 444 Building Material and Garden Equipment and 

Supplies Dealers, 447 Gasoline Stations, 454 Non-store Retailers (e.g. fuel dealers))
48 – 49 Transportation and Warehousing
71 Arts, Entertainment, and Recreation (79393 Marinas)
81 Other Services (8111 Automotive Repair and Maintenance, 8113 Commercial and Industrial Machinery 

and Equipment Repair and Maintenance, 8123 Dry Cleaning and Laundry Services, 8129 Other Personal 
Services (e.g. photofinishing laboratory)) 
Salvage Yards and Recycling Facilities
Sites classified under Part 201 Environmental Remediation and Part 213 Leaking Underground Storage 
Tanks (Act 451, PA 1994) of the Michigan compiled laws
Areas with the potential for contaminating public water supply intakes
Other land uses and activities where petroleum products, chemicals or other polluting materials have a 
high probability of polluting surface or groundwater due to quantity of use, storage or waste products 
generated, as determined by the Municipality.

Many of these sites will also be regulated under the EPA NPDES Industrial Stormwater Program. A detailed list of NAICS industries 
can be found at: http://www.census.gov/cgi-bin/sssd/naics/naicsrch?chart=2012 

http://www.census.gov/cgi-bin/sssd/naics/naicsrch?chart=2012


PART 3 – STORMWATER MANAGEMENT REQUIREMENTS

Municipality of XYZ  22 Site Development Rules

F. Coldwater Streams
Where Required
Coldwater streams require an adequate and stable base flow to maintain their designation and support a 
cold-water fishery. Designated trout stream maps are available on the Michigan Department of Natural 
Resources (MDNR) website.

Treatment BMPs
Development practices that increase surface water temperature or eliminate groundwater recharge should be 
avoided. The following strategies apply to developments located within a watershed of a designated trout 
stream that also propose a surface water discharge to the coldwater stream. Strategies must be identified on 
the site plan and/or submittal package.

1. Protect riparian buffers.
2. Stormwater disconnection.
3. Incorporate heat-reducing BMPs such as green roofs and re-forestation.
4. Implement structural BMPs that control volume through infiltration.
5. If detention ponds are used, detention times must be limited to a maximum of 12 hours.
6. Wet ponds should draw water from near the pond bottom to maintain a cooler discharge water 

temperature.

G. Watershed Policy Statements
Specific stormwater policies have been adopted by the Municipality for the following watersheds:

1. (List of watersheds identified in the Stormwater Management Plan that would require different 
standards that those listed in the Standards)

Regional management zones for water quality and/or channel protection have been identified in the following 
watersheds:

1. [List]

These policy recommendations have resulted from hydrologic and hydraulic analysis and/or monitoring 
performed during engineering studies. The policy statements identify specific stormwater management 
standards and the areas where these standards must be used to meet resource protection goals.

If the site is located within one of the identified watersheds, the stormwater management plan for the site must 
also comply with the policy statements included in Appendix 3

.

http://www.michigan.gov/dnr/0,4570,7-153-10364_63235-211883--,00.html
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Table 3 – Stormwater BMP Matrix
Treatment

Stormwater BMP
Requires

Pretreatment
Provides

Water Quality
Provides

Pretreatment
Provides

Spill Containment
Non-Structural BMPs
Minimize Soil Compaction
Protect Natural Flow Paths   X  
Protect Sensitive Areas      
Native Revegetation   X  
Stormwater Disconnection      
Structural BMPs – Conveyance and Storage
Storm Sewer  (22)  X
Culvert or Bridge     
Open Channel     
Detention Basin (dry) X (49)   
Detention Basin (wet) X (80)
Detention Basin (extd/wetland) X (72)
Retention Basins X (89)   
Structural BMPs – LID and Small Site
Infiltration Practices X (89)   
Bioretention/Rain Garden X (86)   
Constructed Filter X (86)  X
Planter Box* (59)   
Pervious Pavement  (84)   
Pervious Pavement* (roof discharge to stone) (50)
Capture Reuse (*)  X
Vegetated Roof  (*) X  
Water Quality Device  (*) X X
Sediment Forebay  (50) X  
Spill Containment Cell  (50) X X
Vegetated BMP (sized for pretreatment) (50) X
Water Quality Swale X (81) X X
Vegetated Swale  (81) X  
Vegetated Filter Strip  (81) X  
Level Spreader X
Blank Cell BMP does not provide treatment.
X BMP requires pre-treatment of stormwater, or BMP may be used to meet treatment criteria.
( ) BMP may be used to meet water quality treatment criteria.

Number in parenthesis is median TSS Removal Efficiency in percent. Source: Fraley-McNeal, L. (September 
2007). National Pollutant Removal Performance Database, Version 3, Center for Watershed Protection. 
Bioretention same as Constructed Filter.
Pervious Pavement number in parenthesis is average TSS Removal. Source: Rowe, Amy A., Borst, Michael, and 
O’Connor, Thomas P. (2007). Pervious Pavement System Evaluation, EPA, Office of Research and Development. 

Storm Sewer number in parenthesis is average TSS removal for standard catch basin. Source: Pitt, R. and Field, 
R. (1998). An Evaluation of Storm Drainage Inlet Devices for Stormwater Quality Treatment, WEFTEC’98 Water 
Environment Federation 71st Annual Conference & Exposition, Proceedings Volume 6, Facility Operations I&II.
Sediment Forebay, Spill Containment Cell and Vegetated BMP (sized for pretreatment): 50% settling efficiency 
used in calculations.

 (*) Submit manufacturer’s certified test results.
  *                   TSS removal efficiency assumes underdrained BMP, use value for Infiltration Practice, if applicable.
Notes:           Design criteria in Appendix 2 of this manual is provided to meet or exceed the median TSS removal efficiency.
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PART IV – STORMWATER DESIGN CRITERA

I. SOILS INVESTIGATION
A. Qualifications
Soils investigation by a qualified geotechnical consultant is required for retention and detention basins, 
infiltration practices, bioretention/rain gardens, constructed filters, planter boxes, and pervious pavement to 
determine the site soil infiltration characteristics and groundwater level. The geotechnical consultant shall be a 
professional engineer, soil scientist, or professional geologist.

B. Background Evaluation
An initial feasibility investigation shall be conducted to screen proposed BMP sites. The investigation involves 
review of the following resources:

1. County Soil Survey prepared by the NRCS and USDA Hydrologic Soil Group (HSG) classifications.
2. Existing soil borings, wells, or geotechnical report on the site.
3. Onsite septic percolation testing.
4. Cyclical groundwater levels http://waterdata.usgs.gov/mi/nwis/gw

C. Test Pit/Soil Boring Requirements
A test pit (excavated hole) or soil boring shall be used for geotechnical investigation. Test pits may typically be 
selected for shallower investigations in locations where groundwater is sufficiently low. The minimum number 
of test pits or soil borings shall be determined from Table 4.

A test pit is an excavated trench with a depth necessary to encounter saturated conditions or to the bottom of 
the proposed BMP.  Infiltration systems that are significantly deeper than the existing topography will result in 
reduced infiltration rates. 

The number of test pits will vary depending on site conditions and the proposed development.  In general test 
pits shall be evenly distributed at the rate of 6 to 8 pits per acre of BMP area.

Additional test should be conducted if local conditions indicate a large variability in soil type, groundwater table, 
etc.

Table 4 – Minimum Number of Soil Tests Required

Type of BMP Test Pit/Soil Boring
Depth of Test Pit/

Soil Boring
Field

Permeability Test
Retention basin
Infiltration bed
Rain garden
Pervious pavement

1 soil boring per 
5,000 square feet of bottom 
area; 2 minimum

10 feet below 
proposed bottom

1 test per soil boring

Infiltration trench
Bioswale

1 soil boring per 
100 linear feet of BMP; 
2 minimum

10 feet below 
proposed bottom

1 test per soil boring

Dry well
Planter box

1 soil boring minimum 5 feet below 
proposed bottom

1 test per soil boring

Detention basin 1 soil boring per 
10,000 square feet of 
bottom area; 1 minimum

5 feet below 
proposed bottom

Not Applicable

http://waterdata.usgs.gov/mi/nwis/gw
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Excavate a test pit or soil boring in the location of the proposed BMP. The following conditions shall be noted 
and described, referenced from a top-of-ground elevation:

1. Depth to groundwater recorded during initial digging or drilling, and again upon completion of the 
excavation.

2. Depth to bedrock or hardpan.
3. Depth and thickness of each soil horizon including the presence of mottling.
4. USDA soil texture classification for all soil horizons.

Test pit reports and soil boring logs shall include the date(s) data was collected and the location referenced to a 
site plan.

D. Highest Known Groundwater Elevation
The highest known groundwater elevation shall be determined by adjusting the measured groundwater 
elevation using indicators such as soil mottling and regional water level data. It should also take into 
consideration local conditions that may be temporarily altering water levels at the time of measurement. Such 
conditions could include, but not be limited to: dewatering, irrigation well or large quantity withdrawals in the 
area, or areas of groundwater infiltration (such as a nearby retention basin).

E. Field Permeability Testing
Field permeability testing shall be required. Laboratory tests are not allowed. The Municipality reserves the right 
to request additional field permeability testing be performed on questionable sites. Acceptable field tests 
include:

1. Infiltration Rate of Soils in Field Using Double-Ring Infiltrometers (ASTM D3385).
2. Percolation tests (similar to wastewater systems).

The minimum number of field permeability tests shall be determined from Table 4.

Tests shall be conducted in the location of the proposed BMP at the proposed bottom elevation. An alternate 
testing depth may be allowed if material is identical and groundwater is not an issue.

Tests shall not be conducted in the rain or within 24 hours of significant rainfall events (>0.5 inch) or when the 
ground is frozen.

Field permeability testing reports shall include the date(s) data was collected and the location referenced to a 
site plan.

Methodology for Double-ring Infiltrometer Field Test

A double-ring infiltrometer consists of two concentric metal rings.  These rings are driven into the ground and 
filled with water.  The outer ring prevents divergent flow.  The drop in water level or volume within the inner 
ring is used to calculate an infiltration rate.  The diameter of the inner ring should be approximately 50-70% of 
the diameter of the outer ring, with a minimum inner ring size of 4 inches.

Equipment for double-ring infiltrometer test:

1. Two concentric rings six inches high or greater.
2. Water Supply.
3. Stopwatch or Timer.
4. Ruler or measuring tape.
5. Flat board for driving the cylinders uniformly into the soil.
6. Log sheets for recording data.
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Procedure for double-ring infiltrometer test:

1. Prepare a level testing area.

2. Place the outer ring and use a flat board to drive the ring into the soil a minimum of 2 inches.

3. Place the inner ring in the center of the outer ring and use a flat board to drive the ring into the soil a 
minimum of 2 inches.  The bottom of both rings should be at the same elevation.

4. The test area should be presoaked immediately prior to testing.  Fill both rings with water to the rim at 
30 minute intervals for 1 hour.  The maximum water depth in the rings should be 4 inches.  The drop in 
water level during the last 30 minutes of the presoaking period should be applied to the following 
standard to determine the interval between readings:

a. If the water level drop is 2 inches or more, use 10 minute intervals.
b. If the water level drop is less than 2 inches, use 30-minute intervals.

5. Obtain a measurement of the drop in water level in the center ring at appropriate intervals.  After each 
reading, refill both rings to the rim.  Measure the water level in the center ring from a fixed reference 
point and continue at the interval determined until a minimum of 8 readings are made or until a 
stabilized rate of drop is obtained.  A stabile drop rate is a difference of ¼ inch or less between the 
highest and lowest readings of four consecutive readings.

6. The water level drop that occurs in the center ring during the final period of the average stabilized rate 
represents the infiltration rate for the test location.

Methodology for Percolation Test

Equipment for percolation test:

1. Post hole digger or auger.
2. Water supply.
3. Stopwatch or timer.
4. Ruler or measuring tape.
5. Log sheets for recording data.
6. Tool for soil scarification.
7. Course sand or fine gravel.
8. A fixed reference point during measurement.

Procedure for percolation test:

The percolation test methods are based on the criteria for onsite sewage investigation of soils.  A 24-hour 
presoak is generally not required since infiltration systems will not be continuously saturated.

1. Prepare a level testing area.

2. Prepare a hole with a uniform diameter of 6 to 10 inches and a depth of 8 to 12 inches.  Scarify the 
bottom and sides of the hole to remove any smeared soil surfaces and to provide a natural soil interface 
for percolation.  Remove loose material from the hole.

3. Place 2 inches of coarse sand or gravel in the bottom of the hole to protect the soil from scouring or 
clogging.

4. Presoak the hole immediately prior to testing.  Place water in the hole to a minimum depth of 6 inches 
over the bottom and readjust every 30 minutes for 1 hour.
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5. Apply the following standard to the drop in water level during the last 30 minutes of the final presoaking 
period.

a. If water remains in the hole, the interval for readings during the percolation test is 30 minutes.
b. If no water remains in the hole, the interval for readings during the percolation test is reduced 

to 10 minutes.

6. After the final presoaking period, adjust the water in the hole to a minimum depth of 6 inches and 
readjust when necessary.  Record the water level depth and hole diameter.

7. Make water level measurements from a fixed reference point and continue measurements at the 
predetermined interval until a minimum of 8 readings are completed or until a stabile rate of drop in 
water level is obtained.  A stabile water level drop is a difference of ¼ inch or less between the highest 
and lowest readings of 4 consecutive readings.

8. The water level drop that occurs in the center ring during the final period of the average stabilized rate 
represents the infiltration rate for the test location.

9. The average measured rate must be adjusted to account for the discharge of water from both the sides 
and bottom of the hole and to develop a representative infiltration rate.  Adjust the final percolation 
rate according to the following formula:

Infiltration Rate = (Percolation Rate)/(Reduction Factor)

Where the reduction factor is given by:

𝑅𝑓 =
2𝑑1 ‒ ∆𝑑

𝐷𝐼𝐴

𝑑1=𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑊𝑎𝑡𝑒𝑟 𝐷𝑒𝑝𝑡ℎ 𝑖𝑛.

∆𝑑 =
𝐴𝑣𝑒𝑟𝑎𝑔𝑒

𝐹𝑖𝑛𝑎𝑙
𝑊𝑎𝑡𝑒𝑟 𝐿𝑒𝑣𝑒𝑙 𝐷𝑟𝑜𝑝 (𝑖𝑛.)

𝐷𝐼𝐴 = 𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 𝑜𝑓 𝑃𝑒𝑟𝑐𝑜𝑙𝑎𝑡𝑖𝑜𝑛 𝐻𝑜𝑙𝑒 (𝑖𝑛.)

The percolation rate is simply divided by the reduction factor as calculated above to yield the representative 
infiltration rate.  In most cases, the reduction factor varies from 2 to 4 depending on the percolation hole 
dimensions and water level drop.  (Wider shallower tests have lower reduction factors because proportionately 
less water exfiltrates through the sides.)

Note:   The area reduction factor accounts for the exfiltration occurring through the sides of the percolation 
hole.  It assumes the rate is affected by the depth of water in the hole and that the percolating surface of the 
hole is uniform soil.  If these assumptions are not true, then other adjustments may be necessary.

F. Design Infiltration Rates
A conservative value for the infiltration rate is used to calculate the storage volume of infiltration BMPs due to 
the uncertainty the soil will infiltrate at the design rate during the time the basin is filling.

The infiltration rate determined from field permeability testing shall be divided by a factor of 2 to calculate the 
design infiltration rate, up to a maximum design infiltration rate of 6 inches per hour.

Where field permeability testing is not performed, the design infiltration rates provided in Table 5 shall be used 
to calculate the storage volume and minimum infiltration area of the BMP necessary to drain in the allotted 
drawdown time.
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The least permeable soil horizon within 4 feet below the proposed BMP bottom elevation shall be used to select 
the design infiltration rate.

Table 5 provides design values of the infiltration rate and effective water capacity (void ratio) for soils based on 
their textural classification. The soil textural classes shown in Table 5 correspond to the soil textures of the USDA 
Soil Textural Triangle shown in Figure 1.

Note:   Infiltration is the process by which water on the ground surface enters the soil. Infiltration rate is a 
measure of the rate at which soil is able to absorb rainfall or irrigation in inches per hour. The rate decreases as 
the soil becomes saturated. The design infiltration rate assumes saturated conditions and closely approximates 
the hydraulic conductivity (typically given in feet per day) of the near-surface soil.

Note:   The effective water capacity of a soil is the fraction of the void spaces available for water storage 
measured in inches per inch.

Table 5 – Design Infiltration Rates by USDA Soil Texture Class

Soil Texture Class

Effective Water
Capacity

(inches per inch)

Design
Infiltration Rate1

(inches per hour) HSG2

Gravel 0.40 3.60 A
Sand 0.35 3.60 A
Loamy Sand 0.31 1.63 A
Sandy Loam 0.25 0.50 A
(Medium) Loam 0.19 0.24 B
Silty Loam / (Silt) 0.17 0.13 B
Sandy Clay Loam 0.14 0.11 C
Clay Loam 0.14 0.03 D
Silty Clay Loam 0.11 0.04 D
Sandy Clay 0.09 0.04 D
Silty Clay 0.09 0.07 D
Clay 0.08 0.07 D
1Source: Maryland Department of Environment (2000). Maryland Stormwater Design Manual, 
Appendix D.13, Table D.13.1 (Rawls, Brakensiek and Saxton, 1982).
2Source: Wisconsin Department of Natural Resources (2004). Site Evaluation for Stormwater Infiltration 
(1002), Table 2 (Rawls, 1998). Note:   Values are reduced by approximately a factor of 2 from those given 
in Table D.13.1.

G. Minimum Allowable Infiltration Rate
Soil textures with design infiltration rates less than 0.50 inches per hour are deemed not suitable for 
infiltration BMPs.

Soils with design infiltration rates as low as 0.24 inches per hour may be used for LID and Small Site BMPs if 
suitable supplemental measures are included in the design. Supplemental measures may include subsoil 
amendment, or underdrain placed at the top of the storage bed layer.
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Figure 1 – USDA Soil Textural Triangle
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II. CALCULATION METHODOLOGY
The Rational Method and the NRCS Runoff Curve Number Method are typically used to calculate stormwater 
runoff, peak discharges and runoff volumes for design of stormwater conveyance and storage systems. The 
NRCS method is presently the only acceptable method to calculate the channel protection volume. The Small 
Storm Hydrology Method is used to calculate runoff volumes from the smaller rainfall amounts used for water 
quality treatment.

A. Calculating Runoff
1. Rational Method

The Rational Method may be used to calculate stormwater runoff volumes and peak discharges to size 
conveyance and storage systems for contributing drainage areas of 40 acres or less. The peak runoff rate 
is given by the equation:

(4.1)CIAQ 

where:
Q = peak runoff rate (cubic feet per second).
C = weighted runoff coefficient of the drainage area.
I = average rainfall intensity for a storm with a duration equal to the time 

of-concentration of the drainage area (inches per hour). Use rainfall 
amounts from Table 10 and divide by the duration in hours to obtain the 
average rainfall intensity (I).

A = drainage area (acres).

Runoff coefficients sizing conveyance systems shall be selected from Table 6.

Table 6 – Rational Method Runoff Coefficients (5 to 10-year rainfall frequencies)
Character of Surface Runoff Coefficients
Asphalt and Concrete Pavement
Brick Pavement and Gravel Surface

0.70 to 0.95
0.70 to 0.85

Roofs 0.75 to 0.95
Lawns, Sandy Soil Flat 2%
Lawns, Sandy Soil Average 2% to 7%
Lawns, Sandy Soil Steep 7%

0.05 to 0.10
0.10 to 0.15
0.15 to 0.20 

Lawns, Heavy Soil Flat 2%
Lawns, Heavy Soil Average 2% to 7%
Lawns, Heavy Soil Steep 7% 

0.13 to 0.17
0.18 to 0.22
0.25 to 0.35 

Source: American Society of Civil Engineers and the Water Pollution Control Federation (1969). Design 
and Construction of Sanitary and Storm Sewers. Note:   Gravel Surface added.

Runoff coefficient for sizing detention/retention basins, which are designed for higher rainfall 
frequencies, shall be selected from Table 11.

Time-of-concentration for the Rational Method is the sum of overland flow and channel flow. A 
minimum of 15 minutes shall be used.

Overland flow time may be calculated using the following formula:
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(4.2)
4673.0

3
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s
Lnto

where:
to = time of overland flow (minutes)
L = length (feet); the distance from the extremity of the subcatchment area 

in a direction parallel to the slope until a defined channel is reached. 
Overland flow will become channel flow within 1,200 feet in almost all 
cases*

n = surface retardants coefficient (from Table 7)
s = slope (feet per foot); the difference in elevation between the extremity 

of the subcatchment area and the point in question divided by the 
horizontal distance

Table 7 – Surface Retardants Coefficients
Type of Surface Coefficient (n value)
Smooth impervious surface 0.02
Smooth bare packed soil 0.10
Poor grass, cultivated row crops, or moderately rough bare 
surface 0.20

Pasture or average grass 0.40
Deciduous timberland 0.60
Conifer timberland, deciduous timberland with deep forest litter, 
or dense grass 0.80

*Source: Formula, coefficients and empirical observations from W.S. Kerby, J.M. Asce. Servis, Van Doren 
& Hazard Engineers, Topeka, Kansas. “Time of Concentration for Overland Flow” as included in 
ENGINEER’S NOTEBOOK.

Channel flow shall be calculated using Manning’s equation:

(4.3)
2
1

3
2

49.1 SR

AnV 

where:
V = velocity (feet per second)
A = wetted area (square feet)
n = Manning’s roughness coefficient (from Table 12)
R = hydraulic radius (feet)
S = slope (feet per foot)

The time-of-concentration is then:

(4.4)V
LtTc c

o 60
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where:
Tc = time-of-concentration (minutes)
to = time of overland flow (minutes)
Lc = length of channelized flow (feet)
V = velocity of channelized flow (feet per second)
60 = factor to convert seconds to minutes

2. Runoff Curve Number Method

The Runoff Curve Number Method developed by the NRCS may be used to calculate stormwater runoff 
volumes and peak discharges to size conveyance and storage systems. This method must be used when it 
is necessary to calculate runoff volumes for channel protection. The formulas are as follows:

(4.5)
 
 SP

SPQv
8.0
2.0 2






where:
Qv = surface runoff (inches). Note:   Qv=0 if P ≤ 0.2S
P = rainfall (inches)
S = potential maximum retention after runoff begins (inches)
and where:

(4.6)101000


CN
S

Surface runoff (Qv) is calculated separately for impervious and pervious areas. Total runoff volume can 
then be calculated by the formula:

(4.7)  3630 impimppervperv AQvAQvVt

where:
Vt = runoff volume of the design storm (cubic feet)
Qv = surface runoff (inches); separate for pervious and impervious surface
A = contributing site area (acres)
3630 = factor to convert acre-inches to cubic feet

Curve Number (CN) values are taken from Technical Release No. 55 (TR-55), and provided in Table 8.

The GVMC Stormwater Calculator, or NRCS computer software such as WinTR-55 may be used to 
calculate peak stormwater runoff rates. A Michigan Unit Hydrograph is used in the GVMC Stormwater 
Calculator and can be input into WinTR-55.

Note:   Using the standard NRCS unit hydrograph will overestimate peak runoff rates by 30 to 50 percent 
or more.
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Table 8 – Curve Numbers (CNs) from TR-55
Land Use Description Curve Number1

Hydrologic Soil Group
Cover Type Condition2 A B C D

Poor 72 81 88 91Cultivated land
Good 62 71 78 81
Poor 68 79 86 89
Fair* 49 69 79 84

Pasture or range land

Good 39 61 74 80
Meadow Good 30 58 71 78

Poor* 57 73 82 86
Fair* 43 65 76 82

Orchard or tree farm (50% woods 
/50% pasture)

Good* 32 58 72 79
Poor 45 66 77 83
Fair* 36 60 73 79

Woods

Good 30* 55 70 77
Poor* 68 79 86 89
Fair 49 69 79 84

Open spaces (grass cover)

Good 39 61 74 80
Paved parking lot, roof, driveway 98 98 98 98
Gravel 76 85 89 91
Dirt 72 82 87 89
Source: U.S. Department of Agriculture Soil Conservation Service (1986). Urban Hydrology for Small 
Watersheds, Technical Release No. 55.
1Antecedent moisture condition II and Ia = 0.2S
2Good Condition: cultivated land with conservation treatment; pasture, meadow or open space with 
75% or more grass cover; woods with good cover of trees protected from grazing with litter and brush 
over soil
Fair Condition: pasture or open space with 50% to 75% grass cover; woods are grazed with some litter 
over soil
Poor Condition: cultivated land without conservation treatment; pasture or open space with less than 
50% grass cover; woods with litter and brush destroyed by heavy grazing or burning
* SEMCOG (2008). Low Impact Development Manual for Michigan.
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Time-of-concentration for the Runoff Curve Number Method shall be calculated using NRCS TR-55 
methodology as outlined below. A minimum of 0.1 hour (6 minutes) shall be used.

The flow path is split into three sections – sheet flow, shallow concentrated flow, and open channel 
flow. The travel time is computed for each flow regime. The time-of-concentration is then the sum of 
the travel times:

(4.8)321 tttTc 

(1) For sheet flow the travel time (t1) in hours is given as:

(4.9)
 

4.05.0
2

8.0

1
007.0

sP
nLt 

where:
n = Manning’s roughness coefficient from Table 12
L = flow length (feet)
P2 = 2-year, 24-hourprecipitation depth from Table 10
s = slope (feet/foot)

(2) Shallow concentrated flow velocities are calculated for paved and unpaved surfaces. The velocities 
are given as:

(4.10)
Paveds
Unpaveds

v 5.0

5.0

3282.20
1345.16



where:
s = slope (feet/foot)
v = velocity in feet per second

The flow length (feet) is then divided by the velocity (feet per second) and a conversion factor of 
3600 to obtain travel time (t2) in hours:

(4.11)
v

Lt
36002 

(3) Open channel flow uses Manning’s equation to calculate the velocity based on slope, flow area, and 
wetted perimeter (refer to Equation 4.3). The flow length (feet) is then divided by the velocity (feet 
per second) to obtain travel time (t3) in hours (refer to Equation 4.11).

BMP Residence Time 

BMP residence time shall be calculated as the storage volume divided by the 10-year peak inflow rate.
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3. Small Storm Hydrology Method

The Small Storm Hydrology Method is used to calculate the water quality treatment volume. The method 
was developed to estimate the runoff volume from urban land uses for relatively small storm events 
where the Rational and NRCS Methods prove less accurate. Water quality volume is calculated by the 
formula:

(4.12))3630)(1(ARvVwq 

where:
Vwq = minimum required water quality volume (cubic feet)
A = area (acres); the developed portion of the site, both impervious and 

pervious, not receiving treatment with a non-structural BMP
Rv = area-weighted volumetric runoff coefficient (from Table 9)
1 = 90% non-exceedance storm rainfall amount (inches)
3630 = factor to convert acre-inches to cubic feet

The Volumetric Runoff Coefficients (Rv) provided in Table 9 are similar to the Rational runoff coefficient, 
but are exclusive to the rainfall amount (1-inch).

Table 9 – Runoff Coefficients for Small Storm Hydrology Method
Volumetric Runoff Coefficient, Rv

Directly Connected Impervious Area Disturbed Pervious Area

Rainfall Amount
(inches)

Flat Roofs/
Unpaved

Pitched
Roofs Paved

Sandy 
Soils

(HSG A)
Silty Soils
(HSG B)

Clayey 
Soils
(HSG 
C&D)

1.0 0.815 0.965 0.980 0.035 0.120 0.2015
Source: Adapted from SEMCOG (2008). Low Impact Development Manual for Michigan, Table 9.3. 
(R. Pitt (2003). The Source Loading and Management Model (WinSLAMM): Introduction and Basic Uses).
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B. Rainfall
The rainfall duration-frequency table provided in Table 10 shall be used with the Rational Method to determine 
rainfall intensity for rainfall duration equal to the time-of-concentration. Divide the rainfall amount by the 
duration in hours to obtain the rainfall intensity.

The 24-hour rainfall amounts provided in Table 10 shall be used with the Runoff Curve Number Method.

An MSE4 rainfall distribution shall be used when a unit hydrograph approach is used (e.g. WinTR-55 computer 
program).

Table 10 – Rainfall Amounts (inches)
Duration 1-Year 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year

24-hr 2.22 2.56 3.18 3.77 4.66 5.43 6.27

12-hr 1.95 2.25 2.81 3.33 4.13 4.82 5.56

6-hr 1.69 1.96 2.45 2.91 3.60 4.19 4.82

3-hr 1.45 1.69 2.11 2.50 3.08 3.57 4.09

2-hr 1.31 1.53 1.92 2.26 2.78 3.21 3.66

1-hr 1.05 1.24 1.55 1.83 2.24 2.58 2.94

30-min 0.80 0.94 1.18 1.39 1.70 1.95 2.21

15-min 0.54 0.63 0.79 0.93 1.14 1.31 1.49

10-min 0.44 0.52 0.65 0.76 0.93 1.07 1.22

5-min 0.30 0.35 0.44 0.52 0.64 0.73 0.83
Source: NOAA (2013). Atlas 14, Precipitation-Frequency Atlas of the United States, Volume 8, Version 2.0.
Rainfall amounts from: GRAND RAPIDS INTL AP. Station ID 20-3333.
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C. Calculating Storage Volumes and Release Rates
1. Water Quality

Treatment of the runoff generated from 1 inch of rain (the 90% annual nonexceedance storm) over the 
developed portion of the site is required. Water quality volume is calculated using the Small Storm 
Hydrology Method.

Treatment can be provided by settling (permanent pool or extended detention), filtration or infiltration, 
absorption, or chemical/mechanical treatment using BMPs from Table 3 to meet the 80% TSS removal 
efficiency standard.

2. Pretreatment

Pretreatment volume may be included in the total water quality volume, and is calculated as:

(4.13))(15.0 VwqVpt 
where:
Vpt = minimum required pretreatment volume (cubic feet)
Vwq = water quality volume (cubic feet)

3. Channel Protection

a. Retention

Channel protection consists of retaining onsite the net increase in runoff volume between 
pre-development and post-development conditions for a 2-year, 24-hour storm using the Runoff 
Curve Number Method. Channel protection volume is calculated with the following equation:

(4.14)prepost VtVtVcp 

where:
Vcp = minimum required channel protection volume (cubic feet)
Vtpost = runoff volume of the 2-year, 24-hour storm for post-development 

conditions
Vtpre = runoff volume of the 2-year, 24-hour storm for pre-development 

conditions

Pre-development is defined as the last land use prior to the planned new development or 
redevelopment.

The “Open Spaces” cover type in “fair” hydrologic condition shall be used for post-development 
pervious areas that are not receiving non-structural BMP credits.
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b. Extended Detention

If retention of the total channel protection volume is not possible due to site constraints, an 
alternative approach using extended detention may be allowed.

The storage volume of an extended detention basin shall be sized for that part of the 2-year volume 
difference not met by retention, with a maximum release rate that results in a 24-hour detention 
time. The peak discharge for a 24-hour detention time may be calculated assuming triangular inflow 
and outflow hydrographs with a lag between the peaks of 24 hours. If the inflow peak occurs 
12 hours into the 24-hour inflow hydrograph, the outflow peak should occur 36 hours into a 72-hour 
outflow hydrograph as shown in Figure 2. The extended detention peak discharge can then be 
computed with the following equation:

(4.15))3600*36/()( VretVcpQED 

where:
QED = peak extended detention release rate (cubic feet per second)
Vcp = total channel protection volume required (cubic feet)
Vret = channel protection volume met by retention (cubic feet)
36*3600 = half of the base time of outflow hydrograph (seconds)

The 2-year peak discharge after extended detention (QED) must be equal to or less than the existing 
2-year peak discharge. (Exceptions may be made for HSG A, where extended detention has been 
approved due to site constraints, but existing runoff is zero.) Reduce the required treatment volume 
and recalculate until this requirement is met. Simply selecting the lower existing release rate will 
violate the 72-hour drawdown time.

Figure 2 – Extended Detention Hydrograph
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4. Flood Control

a. Detention

Detention of the 25 or100 -year rainfall event with a maximum allowable release rate of 0.13 cfs per 
acre is required depending on Flood Control zone

(1) Rational Method for Detention

If the Rational Method is used, the minimum required storage volume shall be calculated by the 
“Modified Chicago” Method. A Microsoft Excel spreadsheet application (Rational Method 
spreadsheet) is provided with this manual. Runoff Coefficients for use in detention storage 
calculations shall be selected from Table 11 to account for rainfalls exceeding a 10-year 
frequency. Frequency adjustment of factors of 1.1 and 1.25 have been applied for the 25- and 
100-year frequencies respectively, with a maximum value of 1.00.

Table 11 – Rational Method Runoff Coefficients (10- to 100-year rainfall frequencies)
Runoff Coefficients

Character of Surface 10-year 25-year 100-year
Asphalt and Concrete Pavement 0.95 1.00 1.00
Gravel Surface 0.75 0.82 0.94
Roofs 0.95 1.00 1.00
Lawns and Open (HSG A) 0.10 0.11 0.12
Lawns and Open (HSG B) 0.32 0.35 0.40
Lawns and Open (HSG C) 0.48 0.53 0.60
Lawns and Open (HSG D) 0.57 0.63 0.71
Sources: 10-year frequency runoff coefficients from Table 6 with coefficients for “Lawns and Open” 
calculated to match runoff volumes from CN method for “Open Spaces, Fair Condition” by HSG.
Adjustment factors from Mays (2001). Stormwater Collection Systems Design Handbook.

An additional adjustment factor of 1.25 shall be applied to the calculated storage volume since 
this method tends to underestimate the storage volume when compared to pond routing, 
particularly for short times-of-concentrations (15 to 30 minutes)9.

9 Stahre, Peter and Urbonas, Ben (1990). Stormwater Detention For Drainage, Water Quality and CSO Management, pp. 268 
274.
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(2) Runoff Curve Number Method for Detention

If the Runoff Curve Number Method is used, the minimum required storage volume shall be 
determined through routing, or may be calculated by the formula:

(4.16)
  VbmpVt

Qp
QoutQpV fc 




where:
Vfc = minimum required storage volume for flood control (cubic feet)
Qp = peak runoff rate (cubic feet per second)
Qout = maximum allowable peak discharge (cubic feet per second)
Vt = post-development runoff volume for the 25-year or 100-year, 

24-hour storm (cubic feet)
Vbmp = total volume (storage + infiltration) provided by BMPs used to meet 

water quality and/or channel protection volume standards

Note:   This formula provides a conservative approximation of the required storage volume. 
Therefore, the volume of any upstream BMPs can be subtracted from the storage volume versus 
the total runoff volume.

b. Retention

Retention basins and other infiltration practices shall be sized for the 100-year, 24-hour 
rainfall event.

(1) Rational Method for Retention

If the Rational Method is used, the minimum required storage volume shall be calculated by the 
formula:

(4.17))3630(85.0 VbmpCAPV fc 

where:
Vfc = minimum required storage volume for flood control (cubic feet)
0.85 = ratio of storage volume to total runoff volume
C = runoff coefficient for post-development conditions from Table 11
A = area (acres)
P = 100-year, 24-hour rainfall amount from Table 10 (6.27 inches)
3630 = factor to convert acre-inches to cubic feet
Vbmp = total volume (storage + infiltration) provided by BMPs used to meet 

water quality and/or channel protection volume standards

Note:   This simplified formula approximates the storage volume that results from 
inflow-outflow calculations for multiple spreadsheet runs with varying percent impervious and 
times-of-concentration, assuming a conservative infiltration rate of 0.5 inches per hour and 
adjusting the basin bottom area to achieve a 72-hour drain time. A conservative value for 
infiltration is used regardless of soil type based on the observation that retention basins fail 
most often due to the infiltration capacity of the insitu soil being compromised by 
sedimentation (even with properly sized sediment forebays) and/or overcompaction.
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(2) Runoff Curve Number Method for Retention

If the Runoff Curve Number Method is used, the minimum required storage volume shall be 
calculated by the formula:

(4.18))(85.0 VbmpVtV fc 

where:
Vfc = minimum required storage volume for flood control (cubic feet)
Vt = runoff volume of the 25-year, 24-hour storm for post-development 

(cubic feet)
Vbmp = total volume (storage + infiltration) provided by BMPs used to meet 

water quality and/or channel protection volume standards

(3) SEMCOG Method

This method may be used for LID and small site BMPs that provide infiltration.

Subtract the volume infiltrated by the BMP during the infiltration period (Vi) from the total 
runoff volume (Vt) to determine the required storage volume of the BMP (Vs).

(4.19)ViVtVs 

The infiltration volume is calculated as:

(4.20)
12
6iAVi 

where:
Vi = volume infiltrated (cubic feet)
6 = infiltration period (hours); time when the bed is receiving runoff and is 

capable of infiltrating at the design rate, conservatively estimated as 
6 hours (SEMCOG, 2008)

i = design infiltration rate of underlying soil from Table 5 (inches per hour)
A = infiltration area (square feet)
12 = factor to convert inches to feet

Note:   This method is more conservative than the above methods for infiltration rates between 
0.5 and 2 inches per hour. However, it allows for practical sizing of small site BMPs in highly 
permeable soils (sands and gravels) based on the observation that the BMPs in this category are 
typically more effective at protecting the infiltration capacity of insitu soils (versus a retention 
basin), due to the use of stone and filter fabric in the design.
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D. GVMC Stormwater Calculator
The GVMC Stormwater Calculator is a Microsoft Excel spreadsheet application that uses the Runoff Curve 
Number Method with a Michigan Unit Hydrograph to compute required water quality and channel protection 
volumes, detention release rates and storage volumes for the site. The 24-hour rainfall amounts and rainfall 
distribution specified in Part 4 section “Rainfall” are incorporated into the spreadsheet. Time-of-concentration 
formulas from NRCS TR-55 are also incorporated into the spreadsheet to calculate peak discharges. 

The GVMC Stormwater Calculator can be used to calculate the TSS reduction for a single treatment train on the 
site. (A single treatment train consists of one or more water quality and/or channel protection BMPs in series.) A 
site with multiple treatment trains requires one spreadsheet for each treatment train. 

The spreadsheet allows the user to select non-structural and structural BMPs to meet required runoff rates and 
volumes, and accounts for protected areas on the site.

Output is graphed as hydrographs and summarized in tabular form for a range of rainfall frequencies.

A copy of the spreadsheet including a tutorial is provided on the Municipality’s website.

Pond Routing
Flood control volume is computed by numerically routing the hydrograph for the developed site through a 
detention basin (pond).  The steps in the process are as follows:

1. The inflow hydrograph is interpolated from a collection of scaled hydrographs computed using TR-20 for 
various times-of-concentration and the ratio of initial abstract to total rainfall (Ia/P) values. This is 
similar to the tabular TR-55 approach. The hydrograph collection was generated using the Michigan 
specific dimensionless unit hydrograph. 

2. Structural BMP volumes are removed from the front of the hydrograph, effectively reducing the 
required flood control volume. The resulting hydrograph does not start until all retention volume is 
satisfied. If pervious pavement is selected as a structural BMP, the available storage volume in excess of 
the 2-year rainfall (used to compute the channel protection volume) is used to reduce the required flood 
control volume.

3. The inflow hydrograph adjusted for structural BMPs is routed through a detention pond model using the 
Modified Puls Method (see Section 8.4.8 of the MDOT Drainage Manual). The pond is assumed to be 
prismatic and defined by a bottom area, side slope, and orifice diameter. Pond routing is the calculation 
of the outflow hydrograph given the inflow hydrograph and pond characteristics. This calculation is 
based on the continuity equation written in differential form:

QI
dt
dV



where V is the volume of water in storage in the pond at time t, I is the inflow at time t, and Q is the 
outflow at time t. To calculate the outflow hydrograph, a finite difference method approximation of the 
continuity equation is used. This allows Q to be calculated as a time series:
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where Δt is the time step, i+1 refers to the present time and i refers to a time Δt earlier. At time i+1 
everything on the right hand side of the equation is known, allowing the value of the left hand side to be 
determined. Since V and Q are both functions of the pond depth, H, given the pond characteristics a 

table that relates values of pond depth, H, to values of  can be constructed. This table is 





 


2
tQV

then used to find the pond depth at time i+1. Given this pond depth, the storage volume, V, and 
outflow, Q, can also be computed at time i+1.  The calculation can then proceed to the remaining time 
steps resulting in the outflow hydrograph. 

4. The pond model characteristics include bottom area, side slope, and orifice diameter. The calculator 
computes the required orifice diameter to produce the desired peak discharge at an arbitrary depth of 5 
feet. The sides are conservatively assumed to be vertical.

5. The spreadsheet runs a macro that iteratively adjusts the bottom area until the desired peak discharge 
and storage depth are met.

Advantages
The GVMC Stormwater Calculator can assist the Design Engineer in applying the correct land uses and Curve 
Numbers in calculating channel protection volume, accounting for travel time through BMPs, accounting for 
total TSS reduction from a series of BMPs, and evaluating a variety of stormwater management options quickly.

Design calculations submitted using the GVMC Stormwater Calculator will help to expedite the review process 
because reviewing engineers are familiar with the spreadsheet and can more quickly check that sizing 
requirements are being met.
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