Fishbeck, Thompson, Carr & Huber, Inc.

Storm Water Quality
Management
Technigues

November 4, 2011

Presented by:
James E. Smalligan, P.E.
Principal/Senior Vice President

Ottawa County Sixth Annual
fTCGh Water Quality Forum
















Storm Water Detention
]

= Provide extended
storage for runoff
generated in 25-year
storm events

= Onsite detention with
a controlled release
rate provides
downstream erosion
protection
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Sources of Storm Water Pollution
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Pollutants, Sources, and Causes
]

Pathogens
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Pollutants, Sources, and Causes
]

Nutrients
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Pollutants, Sources, and Causes
]

Lack of Riparian Buffer
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LID Storm Water Goals

= Conserve critical
features

= Mimic natural
conditions
80%-100%

Al = Match runoff volume

30%-60
infiltration

Manage at the source




Low Impact Design
o

= Storm water
practices integrated
throughout the site

= Preserves natural oRiy . L
systems and reduces gl = £ UG
hard surfaces - o
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LID BMPs




BMP Benefits Calculator
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Low Impact Development Hydrologic Analysis (SCS5-92 Method)

PROJECT: GWSU Stormwater management plan
FTCE&H JOB®:  GOGS34
DATE: Ar30/2007
PROJECT ENGR: SDT g
LOCATION: Ortawa county, Michigan
Total Ares of Developmaent (ac) 4.83
Hydralogle Solls Grovp c :
Time of Concentration (el
Prodeveloped = 0.50
Developed = 0.25
Low impact Development = 0.25
Prodevelopment Summary 2 Total Area ScscN
Waods or forest land 100 73
Results:
Rainfall {inchos)
Predeveloped
Pevelopment Summary % Toral Area SCSCN Compaosite Curve Number
Imparvious (paved, mof, concrele, alc.) 42 98 Avarage Runclf finches)
Cpan (lawns, parks, aic.) « good 58 74 Discharge (cfs)
Volume (ac-f)
Developed
Composite Curve Number
Avarage Runoff (inches)
Discharge {cfs]
Bost Management Practics Arga (s0) Valume (ac-f)
Porous Pavemant 24,650
Graen Roofs 17,405 Composite Curve Number
Ruin Gardens 15,000 Average Runolf finchos)
Discharge {cfs)
Volume (ac-f)
JOESMRERTISWMP_AgpS s ficeh
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Channel Evolution
]

m Oxbows indicate
decrease in channel
sinuosity due to
Increased channel
slope from down-
cutting of stream
bottom.
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BMP Selection
and Design Process

m Grassed swales
= Rain gardens/bioretention
= Native plantings

m Porous pavement
m Green roofs

m Storm water reuse
» Urban forestry

= Public education
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Grassed Swales
]

m Grass swales can improve water quality and
reduce runoff through infiltration and filtering

= An effective alternative to curb and gutter
systems T
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Rain Garden Design

Anatomy of a Rain Garden

L2,

\

Pretreatment o k '

4-foot turf, so IeSS_' \ “

than 10 percent ? )
G VR NN : T - to 9-inch design ponding
——— e depth (drain in 24 hours)

AN

W Lo ‘Gardens: 3-inch hardwood mulch
i; Bioretention: straw muich

wr
i, o
o

24- to 36-inch planting soil mix
Optional underdrain

(6-inch min. dia.) 12-inch course aggregate

- .
= . 7 "

Water table greater than 2 feet

o X

elow bottom
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Rain Garden Design
1

Site Selection
Road shoulder right-of-ways
~ront yards within right-of-way

Parkway planting strips
Parking lot planter islands
m Cul-de-sacs

= Residential back yards

= Under downspouts

(>10 feet from building foundation)
f1ceh



Rain Gardens/Bioretention

R P
Image from WBDG

Frederik Meijer Gardens
Grand Rapids, Michigan



Rain Gardens/Native Plantings
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Kelly Family Sports Center
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Native Plantings
_

Root Systems of Prairie Flants

Comservar e

T
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Sustainable Storm Water Design
1

Native Plantings

Western Michigan Unive;sity
Business Technology Research Park™.
Kalamazoo,"'Michigan
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Porous Pavement
]

m Reduces storm water runoff
= Improves traction and safety
m Effective in low-traffic areas

= Can be installed in a wide
range of soil conditions
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Porous Pavements
]

Benefits

m Peak rate control
= Volume control .
= Groundwater recharge Eieame—a =" s

= Water quality
treatment

m Less susceptible to
freeze-thaw cycles

= Potential savings In
Infrastructure costs
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Porous Asphalt
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A,

RIVERJACKS
OPEN INTO
RECHARGE BED

UNCOMPACTED
SUBGRADE IS
CRITICAL FOR PROPER
INFILTRATION

\r \ ISEREEnT
7 M AT 4 7 S A AT S S A
POROUS ASPHALT PAVEMENT
UNIFORMLY GRADED
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Porous Asphalt Parking Lots

During rain events

—_— .
[ e
A PR T
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Porous Asphalt Parking Lots
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Porous Concrete
]
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Porous Pavements

—




Porous Concrete
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Porous Concrete




Grand Valley State University

Constructed in August 2004
Lot Q: 222 spaces for student parking
Lot R: 172 spaces for student parking

__STONE BASE
WATER STO AGE"

P LAy SUBGRADE
s . ~ : 12-inch stone base on geotexnlea.:.--

fabrlc,funderdraln system due to



Maintenance Considerations
]

Porous Pavement

= Do not blow grass onto
navement — mulch instead

= Do not sweep — vacuum
m Striping Is okay, but do not paint
= Do not sealcoat —

frceh



ble Storm Water Design
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Pretreatment and Splll
Containment
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Pretreatment and Splll
Containment




Green Roofs
]
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Green Roofs
]

Benefits
= Peak rate control
= Volume control

= Water quality
treatment

= Increased life span
of roof — 60 years

= Heating/cooling
energy benefits

frceh



Green Roofs
]

frceh City of East Grand Rapids



Green Roofs

Haworth Corporate Headquarters — Holland

frceh



Green Roofs

City of Grand Haven
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= Reduces and improves storm water runoff

storm water detention

Plant material
filters pollutants

Retalns 65% to 90% of summer
precipitation, 25% to 40% of winter

Reduces need for onsite

Cumulative Runoff

Runoff from Vegetated Roof Covers

3-14 inches in thickness

Precipitation —p=

t—— Bare roof




= Urban Heat Island reduction

Up to 90 degrees cooler than
conventional roofing

m Cleaner air

Stores carbon, absorbs pollution,
and collects airborne particulates

= Noise control

Can reduce Indoor
sound by up to

40 decibels
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Late Afternoon Temperature

Residential Residential

Farmland




Storm Water Reuse
]

Benefits

= Peak rate control

= Volume control

= Water quality treatment

= Provides supplemental
water supply
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Storm Water Reuse
]

Underground Tank Storage

= Multiple tanks can be piped
INn series

m Access hatches for
cleaning o
m Submersible pump/motor
with water level sensors =

m Can be connected to
potable water source, \\\
If desired
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torm Water Reuse
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Grand Valley State University
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Wetlands
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Proposed Wetland Complex

View at Wetland Overlook ﬁc&h

Tuly 2008 GRAND VALLEY STATE UNIVERSITY

Proposed Storm Water Wetland Complex
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Proposed Wetland Complex
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Proposed Storm Water Wetland Complex
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Wetland Complex Project
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Urban Forest
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I'MHALF WAY THERE.

WE'VE BEEN BUSY

Ome of the |27 PlaMNTC initiatives is a otywide, public-private program with an ambitious goat to plant and care for one million new trees across the
oiny's five boroughs by 2017, It i a partnership between RWYC Parks and the Mew Tork Restoration project to increase our city's urban forest by planting
fress in streets, parks, and public, private and commercial land. Today, we've hit our hatfiway mark of 500,000 new trees in Mewrork City,
YWHAT THE COLORS MEAN

Aress not in parks are shaded in green. Darker areas sgnify maore trees per squane mile.

Park areas are shaded in orange. Darker areas signify more trees per squame mile.
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Yisit milliontreesnyc.org to find out how.
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Lower Grand River Watershed

| - groups of waler confaminants & slorm woter e 4 i vi‘sit us on the WEb:
vl v aran ctraame  BETE et [ S e ahwars bk =  www.gvsu.edu/wrilisc/lowgrand
E colilovelsin areastreams  dards sf | ousycise e feods Harwers perkes . £x g

everything n i path, including debis and

raise questionS, a{arms ) . polltonts. Evendually, ihe wober will fravel to

o stream, ether over lond or vig @ shkorm droin,

BY JIM HARGER AND JULIE MAKAREWICZ
THE GRAND.RAPIDS PRESS oy -
West Michigan’s streams are teem- i
ing with E. coli, the bacteria that can e DAL Yeh eny
give you diarrhea — or worse, put you - -
in the hospital.
Researchers spent two years taking
samples in dry and wet weather condi-
tions from Plaster Creek, Buck Creek,
the Coldwater River and their tributar-
ies.
“I wasn't surprised that much by the’
dry weather levels — there just aren’t
that many watershed areas around

Is @ vl
A wabershed is on orea of lond where all e precipitation

st of stroams. or body of woler. For sxomple, e otal
comilules B walerihed. Woleisheds cross oo

Mo matter where you are, you I

BeSarmvaler Sy

. www.lowergrandriver.org

B did by Fam Mk b Cuailly did B barwni Sined Hore 0 jmdislo o Wakbeabads

o Storm Dr
Alotin drains wre Seguen|ly located O
sireats and parking lofs. Unlike sonitary sewars
That divert water to o realment plant direchiy

from your home, shoern drains lead direchy fa
surounding iokes ond rivers without any type
ol eatment. Al the debris and podubants That
were picked vp by siorm woler runcll, end up
in your lzkes ond streoms!
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