Low Impact Development Manual
for the Lower Maumee and Ottawa
River Watersheds







LOW IMPACT DEVELOPME NT MANUAL FOR THE
LOWER MAUMEE AND OTT AWA RIVER WATERSHEDS

© 2010 American Rivers

PROJECT DIRECTORS
Katie Swartz, American Rivers, Inc.
Gary BelanAmerican Rivers, Inc.

Funded by The Joyce Foundation

Prepared by:

Tetra Tech
420 Madison Aveue, Suité001
Toledo,Ohio 436041258

Low Impact Development Center

4600 Powder Mill RoadSuite 200
Beltsville, Maryland 20705

' 4

'r.b TETRATECH 6

The Low Impact
Development Center, Inc.

Low Impact Development Manual [



ACKNOWLEDGEMENTS

We would like to acknowledge and thank the following people and organizations for their
invaluable contributions to this manual:

Patekka Banister, Beatrice Miringu, and Frank Mortali from the City of Toledo

Jeff Grabarkiewicz from thkeucas County Soil and Water Conservation District

Brian W. Miller from Lucas County Engineers

Cheryl Rice from thé&Jnited States Department of Agriculturé&atural Resources Conservation
Service USDA-NRCS

Patricia Tebbe of Ohiortvironmental ProtectioAgency

Jan Hunter of Naturally Native Nursery

A special thank you goes out to The Joyce Foundation for their generous funding of this project.

il Low Impact Development Manual



TABLE OF CONTENTS

ACKNOWLEDGEMENTS. ... .ttt eeee et ee e e e e e s snnnssseeeeeeeeeeeeaaaeeeaeesammmnaeeeeas Ii
1.0 INTRODUCTION......ciiiiiiiiiiiiiiiiieeienesirereee e eeeeeeeessseesseeereeeeaaaaaeeaeeessssammeaeeeens 1-1
1.1 Purpose Of the ManUaL...............oeeiiiiiiieeciiiiiie e 1-1
1.2 Watershed DeSCHPLQN...........ooviiiiiiiiiieeme e e e e e e e e e e e ean 1-1
1.3  Organization and Use of the Manual...............cccciiieemiiii e 1-2
1.4  Impacts of DeVEIOPMENL.......cooiiiiiiiiieee e 14
1.4.1  HydrologiC IMPaCIS......ccooiiiieiiiieii e e e e e e eeae s 14
1.4.2  Water Quality IMPaCTS.......cccciiiiiiiiiiieiieeei e eeee e e e e e 1-5

1.5 Low Impact Development Goals and ObJecCtiVES..............euiiiiiiceceeevinniinieneenn 1-6
1.5.1 Low Impact Development GOal...............oooviiiiiiieemriiieceeeeee e 1-7
1.5.2 Traditional Stormwater Management GQal............ccccccvveiiieemiiiiiiiiiiiieeeeeen, 1-7
1.5.3 Low Impact Development ODJEeCtIVES...........cooviiiiiiiieeee e 1-7
1.5.4 Benefits of Implementing LID.........cccooiiiiiiiiiiii e 1-7

2.0 REGULATIONS. ..ot e e e e e e e e e e amnrennneeeees 2-1
2.1  Construction RegQUIALIONS.........ccooiiiiiiiiii e 2-1
2.2 Post Construction Control Regulations..........cccoiiiiiieiiieeciiiiiie e eeeeeeeeeeeeveee s 2-4
2.3 FULUIE DIFECHONS. .. .ciiiiiiiiie et ee et e e enereeeees 2-8
3.0 WATERSHED CHARACTERISTICS.....coo it eee e 31
4.0 SITE ASSESSMENT AND PLANNING.......ccoiiiiiiiiiiiiiiiieeeniiieeeeeeeeee e e s seeeeees 4-1
4.1 Site Assessment for New Development and Redevelopment........................... 4-1
4.1.1 LID Implementation PrOCESS...........oooiiuuiuiiiirmmrsiiiiiiiieieeeeeeeeeeaeeseneneeeeeees i -1
4.1.2 Special Planning Considerations..............uuuuuiiiiiccseeiriiiiiiieseee e e e e e eremnf -4
4.2 Better Site€ DeSIQN.....ccceeeeeiieieieeeeeeeee e ennne DO
4.3 REIrOfil SITAIEJIES. .. .uueieiiiiiiiiii ittt ee e -9
5.0 STORMWATER BMP SELECTION.......ciiiiiiiiiiiiiiiiirieeeriirereeeeeeeeeeeeeeeeeesssaeeeeaaeens 5-1
6.0 NONSTRUCTURAL STORMWATER BMPS.......ccciiiiiiiiiiiieieeceesiiiiiiiieeeeeeeeeee e 6-1
6.1 Protect Natural Features and Sensitive Areas.............oooveieeee e eeeeeceiiieee 6-1
I I (=T =3 O 0[] o )PP 6-3
6.3  Minimize IMPErvioUS SUMACES.........uiiii i ceeeis e -6
6.4  Stormwater DiSCONNECHIAN. ......uuiiii i et e e e e ee e e eeeeeee e e e e e e et et e e e e eeernneeeeeeeeeeeeeeanennnnes 6-8
6.5 Conservation Landscaping TeChNIQUES.............uiiiiiiiieimeiie e, 6-10
6.6  Minimize Soil COMPACHON.........coiiiiiiiiii e ree e e aeans 6-13

Low Impact Development Manual iii



7.0 STRUCTURAL STORMWATER BMPS......coo e 7-1

7485 N =T =1 (=T o (o) o 1R 7-1
7.2 BIOSWAIE.......ccoeeeeiiiiiiiii et e e e e e e e e seemsisss s e e e e e e eeeaesesesssssennsesessssesssessnsd =10
% T 11 (=T ] 1 o PP PURP TR 7-17
7.4 Permeable PaViNg...... ..o ceeeieis ettt eees e e e e e e e e e e e e e e nnne e 7-21
S T B (=T =T ) PP RSPPRTRPPPRRRY 52 4
7.6 INfItration TrENC.........i i e e eaeeee s 7-32
7.7  Stormwater WetlandsS...........oooiiiiiiiiiiieeee e 7-38
A = T T VL= | 7-42
7.9  Pocket SANd Filter...... oo e e 7-46
7.10 Vegetated ROOf.........uuiiiiiiii e eeeeeeeeeeee e mmme e eee ] <D 2
7.11 Proprietary DEVICES.......uuiiii i et e i e e eeeeic ettt eene e e e e e e e e eee e 7-58
7.12 Cisterns and Rain BarrelS........ccooo it ceeee e 7-61
8.0 PLANTS FOR STORMWATER DESIGN.......uuuiiiiiiiiiiieeciceeeiiiie e eeeeeeeeeeeen 8-1
8.1 Planting GUIAEIINES...........ccoiiiiiiieeee e erees 8-1
8.2  0ak OpeningsS ECOIEQIAN. ......cciiiiiiieeee e 82
8.3  Northwest Ohio Native Plant CharacteriStiCs............cveieiiiiiecciiiiiicie e, 8-3
9.0 REFERENCES.........o oot emena e e e e e e e e e e e e e e e e anenaeeaaeaaeaes 9-1

LIST OF TABLES

Table 1 Use of Manual by Stakeholder.............ccoooeiiiiiiceeeicccee e, 1-3
Table 12 Degradation of Watershed Conditions and Stream Response........................ 1-6
Table 21 SWP3 DOCUMENTALIQN.........iiveeeeeeiiiiiiimmme et s e e e e emeeenna s e e e e e e e e eeeeeeeen 2-2
Table 51 Low Impact Development BMP Selection Guide..............coooeviiiieeeiiiiieeeeeeeen, 5-5
Table 71 Bioretention: Typical MainteNaNCe............ccceeeeeeeiiiieeeiiie e eeeeeeeeeeeeeevnnne e -4
Table 72 Bioswale: Typical MaiNteNaNCE............oouiiiiiiiiieeee e eeeee e 7-13
Table 73 Filter Strip: Typical MaiNteNanCe.............uuciiieiii i eeeeere e 7-19
Table 74 Permeable Pavement: Typical Maintenance...........ccccoeveeevieemeeeeiiiiiieeeeeeiinnnn. 7-23
Table 75 Tree Box: Typical MaiNtENaNCE..........cooviiiiiiieeee e 7-29
Table 76 Infiltration Trench: Typical Maintenance...........ccccccceveevvvieeeeeeeiciii e d-34
Table 77 Stormwater Wetland: Typical Maintenance...............coovvvviceciiieeeeeeeiiiieeeeeeeens 7-40
Table 78 Dry Well: Typical MainteNanCe..........ccooviiiiiiiiieeee e 7-43
Table 79 Pocket Sand Filter: Typical MaintenancCe............ccoeeevviiieemeeeiiiiie e 7-48
Table 710 Vegetated Roof: Typical MaintenancCe.............ccovuuviiiieceiiii e 7-54

Y Low Impact Development Manual



Table 711 Proprietary Devices: Typical Maintenance...............oovvvviiimmmeeeeeeeeeeeeeiiiiiinnnns 7-59
Table 712 Cisterns: Typical MaiNt€NaNCE............covvviiiiiiiieeee e s eeeaannees 7-63
Table 81 Northwest Ohio Native PlantS............ooooiiiiiiienr e 8-5

LIST OF FIGURES

Figure 21 Western Lake Erie Basin Watersheds.........ccccoeei e ecceeiiiiiiie e eeeeeeeeeeveee 1-2
Figure t2 Hydrologic Regime: Green Landscape versus Urban Landscape.................. 1-5
Figure 21 Toledo, Ohio Michigan Urbanized Area.............ccccceevviiiiieeei e 2-7
Figure 31 Ottawa River and Lower Maumee Watershed Map............ccccevvvvieeeeeeeeennnnn, 31
Figure 32 Ottawa River and Lower Maumee Watershed Land.Use...............ccovveeenen.. 3-2
Figure 33 Ottawa River and Lower Maumee Watershed Digital Elevation Model.......... 3-4
Figure 41 Street and Lane WidthS..........cccoooiiiiiiiiiicceccicieeeeeeeeeeeee e A0B
Figure 42 Turnaround CONfIQUIAtIONS. ........cuviiiiiiiiieiii i eeee e a4-7
Figure 51 Structural BMP Selection FACLOLS...........uuuuiiiiii it seeeena e 5-2
Figure 81 Oak Openings ECOregiON........ccooeeiiiiiiiiiiieeee e 82

LIST OF SIDEBARS

Sidebar 11 Watershed StatiStCS. .......uuuuuuiiiiiiiiiiiieeeiiiiiiiireie e e e e e e e e e s 1-1
Sidebar 21 Michigan SESC Permit GUIJANCE..............coovvviiiiieemeeeeeeeeeeeeie e 2-3
Sidebar 22 Toledo Rainfall FreqQuenCy SPeCIIUML..........coviiiiiiiiiiieeceee e 2-8
Sidebar 41 Hydrologic ANalysis fOr LID..........cccooeiiiiiiiiiiiieeee e 4-2
Sidebar 42 References for Ordinae and Code Review Methods...............cvviiiiiceennnnnn t -5
Sidebar 43 Incentives for Conservation Development............ccccvvvvvieemnncciivnviinieeeeen. 408
Sidebar 51 Cluster DeVEIOPMENL...........uuuueiiiie e eeeer e e e e e e e e e e e eeeaannans 51
Sidebar 61 Soil Amendment GUIdANCE.............ooiiiiiiiiimeer s eeeneeeeeeeeneeeee] -14
Sidebar 71 Determine Size of BIOretention Ar a............ccoevvvveiiiieeesi e 7-2
Sidebar 72 Intensive versuBExtensive Vegetated ROOfS.........ccccoeeeeeiiiiiieeeiiiieeeeeee 7-53
Sidebar 81 Seeding Rates and Plug Planting Densities.............ccouuviicceiiiieeeeeiiiiieeeeeeens 81

To help minimize the environmentahpact of doing business, this document is printed on 100% recycled paper,
saving trees, water, and energy.

Low Impact Development Manual %


file:///C:/Documents%20and%20Settings/anne.thomas/Desktop/Briefcase/American%20Rivers/LID%20Manual/Draft%20Manual/Master%20Report%202-25-10_amt.docx%23_Toc255043613
file:///C:/Documents%20and%20Settings/anne.thomas/Desktop/Briefcase/American%20Rivers/LID%20Manual/Draft%20Manual/Master%20Report%202-25-10_amt.docx%23_Toc255043614
file:///C:/Documents%20and%20Settings/anne.thomas/Desktop/Briefcase/American%20Rivers/LID%20Manual/Draft%20Manual/Master%20Report%202-25-10_amt.docx%23_Toc255043616
file:///C:/Documents%20and%20Settings/anne.thomas/Desktop/Briefcase/American%20Rivers/LID%20Manual/Draft%20Manual/Master%20Report%202-25-10_amt.docx%23_Toc255043617
file:///C:/Documents%20and%20Settings/anne.thomas/Desktop/Briefcase/American%20Rivers/LID%20Manual/Draft%20Manual/Master%20Report%202-25-10_amt.docx%23_Toc255043618
file:///C:/Documents%20and%20Settings/anne.thomas/Desktop/Briefcase/American%20Rivers/LID%20Manual/Draft%20Manual/Master%20Report%202-25-10_amt.docx%23_Toc255043619
file:///C:/Documents%20and%20Settings/anne.thomas/Desktop/Briefcase/American%20Rivers/LID%20Manual/Draft%20Manual/Master%20Report%202-25-10_amt.docx%23_Toc255043620
file:///C:/Documents%20and%20Settings/anne.thomas/Desktop/Briefcase/American%20Rivers/LID%20Manual/Draft%20Manual/Master%20Report%202-25-10_amt.docx%23_Toc255043621
file:///C:/Documents%20and%20Settings/anne.thomas/Desktop/Briefcase/American%20Rivers/LID%20Manual/Draft%20Manual/Master%20Report%202-25-10_amt.docx%23_Toc255043622
file:///C:/Documents%20and%20Settings/anne.thomas/Desktop/Briefcase/American%20Rivers/LID%20Manual/Draft%20Manual/Master%20Report%202-25-10_amt.docx%23_Toc255043623
file:///C:/Documents%20and%20Settings/anne.thomas/Desktop/Briefcase/American%20Rivers/LID%20Manual/Draft%20Manual/Master%20Report%202-25-10_amt.docx%23_Toc255043624
file:///C:/Documents%20and%20Settings/anne.thomas/Desktop/Briefcase/American%20Rivers/LID%20Manual/Draft%20Manual/Master%20Report%202-25-10_amt.docx%23_Toc255043625
file:///C:/Documents%20and%20Settings/anne.thomas/Desktop/Briefcase/American%20Rivers/LID%20Manual/Draft%20Manual/Master%20Report%202-25-10_amt.docx%23_Toc255043626
file:///C:/Documents%20and%20Settings/anne.thomas/Desktop/Briefcase/American%20Rivers/LID%20Manual/Draft%20Manual/Master%20Report%202-25-10_amt.docx%23_Toc255043627

FOREWORD

Ohio has a legacy of generating national focus on important natural resources and on policy
changesln 1969, Ohio's Lake Erie tributarthe Cuyahoga River, caught on fire shining
negative attention on Ohio's water quality issues and the need for changes in wateNpuljcy.
our region hashe opportunity to become the catalystositivechange and blaze a new trail in
the Great Lakewith renewed attention on the impact of land development and redevelopment

The Lower Maumee and Ottawa Rivers are rich water sources for our régiowaterways are

used for drinking water, fishing, recreation, tourism, and transporattaoh are ley

components to the success of our economy. We have a responsibility to restore and protect our
waterways.

There are numerous sources available for Low Impact Development (LID) techiifiges.
manual merges all thteolsnecessary to implementh bestmanagement practices on a local
level. Great attention wamadeto provide information that addresses local geology, hydrology,
climate, and government structure. The information in this manual will arm local planners,
developers, engineers, policy makemd scientistwith the toolsto make decisions that will
benefit our watershed.

It has been a pleasure to work with American Rivers on promoting LID in the Lower Maumee
and Ottawa River WatershedVe have worked hard to construct quality local eXxasmpnd

form opportunities to share experiences. | commend their eféortisthose of the Joyce
Foundationto assist our region iredudéng our reliance on traditional stormwater practices and
encourage natural approaches to stormwater management.

- Patekka Bannister, Stormwater Coordinator
City of Toledo, Division of Environmental Services

Vi Low Impact Development Manual



Introduction

1.0 INTRODUCTION

1.1 Purpose of the Manual

This manual is written to provide stormwater managers and site designers with a common
understanding of Low Impact Development (LID) goals and objectives, site assessment
considerations, and a toolbox of stormwdest ManagementrBctices (BMP) applicablto the

Lower Maumee and Ottawa River watersheds. BMP information includes design guidelines,
specifications, details, and maintenance concerns as well as assistance in selecting the BMPs
based on the unique characteristics of a particular site. Thted¢dm@ical manual and the

information provided is targeted toward engineers, planners, landscape architects, and technical

staff, as well as policy makers and developers.

In addition, this manual wilhelpto foster a watershed approach to improving watedity
within the regionWith this understanding, thmanualfocuseson stormwateBMPsthat apply
across théwo watershedsrangingfrom usingvegetated buffers agricultural areas to

vegetated roafin urban areasiheaspirationis to create a usdriendly watershedvide LID
Manual to help protect the rivers and streams withenLower Maumee and Ottawa River

watersheds.

1.2 Watershed Description

The Lower Maumee and Ottawa River watersheds
are part of the Western Lake Erie Basin in northwe

Ohio and discharge to Maumee Bay in Lucas Cour e ——

Refer toFigurel-1 showing the watersheds within
the basin.

In the Lower Maumee River Watershegriculture

Sidebar 1-1
Watershed Statistics

Lower Maumee River Watershed
Watershed Area: 1,082 mi °
Watershed Population : 295,700
Empties to: Maumee Bay in Lucas

) ) o County

is the predominant land use, although activities ani Land Use : 85% cropland, 9%
infrastructure typical of heavily urbanized areas ar¢ woodland

also present. Of the 2,150 miles of streams in the  LargestCities : Toledo, Defiance,

watashed, 41 percent are designated as impaired,
including the entire main stem of the Maumee Rive
Agricultural practices, stream channelization, and
urbanization have caused the loss of natural featur
which function to attenuate peak runoff, provide
detention, and retain sediment. Loss of these natur.
processes leads to flooding, erosion, degradation ¢
aguatic habitat, and diminished groundwater
recharge.

The land area of the Ottawa River Watershed (180
square miles) is significantly smaller than trenler
Maumee (1,082 square miles) yet the populations .
similar. The Ottawa River Watershed is located alc
the OhieMichigan border and drainsto parts of

Bowling Green, and Napoleon
Counties : Fulton, Henry, Defiance,
Putnam, Hancock, Wood, Lucas

River Watershed
Watershed Area : 180 mi 2
Watershed Population : 219,020
Emptiest o: Maumee Bay in Lucas
County

Land Use : 16% woodland, 15%
cropland, 53% "other"

Largest Cities : Toledo and Sylvania
Counties : Lucas and Fulton (Ohio);
Lenawee and Monroe  (Michigan)

Ottawa

Source:
Western Lake Erie Basin Partnership
www.wleb.org/watersheds/watersheds.html

Lucas, Fulton, Lenawee, and Monroe counties. Firsc

Low Impact Development Manual
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Introduction

second, and many third order reaches ofdttawa River drain primarily agricultural regions
including the following areas: the reaches west of Metamora, Ohio; the Ten Mile Creek reach
north of Sylvania, Ohio extending into southern Michigan; and areas of the southwest portion of
the watershed wesf US 23/Interstate 475 and south of US 20. Portions of the Ottawa River east
of US 23/Interstate 475 and south of the Michigan border run through heavily urbanized areas of

Sylvania and Toledo, Ohio

For more information characterizing these watersheds; to Chapte8.0.

Figure 1-1 Western Lake Erie Basin Watersheds
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1.3 Organization and Use of the Manual

This manual is designed to provide the guidance negesspromote the use of LID throughout
the Lower Maumee and Ottawa River watersheds. It is organized into eight chapters.

Chapter 1.0: Introduction provides information on LID, identifies affected stakeholders, and

provides guidance on how to use thenonl.

Chapter 2.0: Regulationssummarizes the federal, state, and local requirements for managing
stormwater. It also encourages a more stringent goal for stormwater management based on

anticipated federal rulings.

1-2

Low Impact Development Manual



Introduction

Chapter 3.0: Watershed Characteristicsincludes information describing the physical
characteristics of the watershed including soils, topography, geology, land use, hydrology, water
body impairments, and natural resources.

Chapter 4.0: Site Assessment and Planningptroduces the critical eheents to consider when
reviewing a site for development. This chapter also discusses the principals of Better Site Design
and strategies for retrofitting BMPs into existing development.

Chapter 5.0: Stormwater BMP Selectionprovides guidance for selecting stormwater BMPs
based on site characteristics and the effectiveness of the BMP in removing target pollutants.

Chapter 6.0: Nongructural Stormwater BMPs presentdetailedinformationin a fact sheet
format.Each fact sheencludes a BMP descriptionexample application®enefits and
limitations, and managerial considerations

Chapter 7.0: Structural Stormwater BMPs presentsietailedinformationin a fact sheet

format. Each fact sheet includa BMP descriptionexampleapplications benefits and
limitations,required design data, design guidelines, construction considerations, operation and
maintenance issues, and design details and specifications.

Chapter 8.0: Plants for Stormwater Designrecommends native plant spexier the various
BMPs presented in this manual. Characteristics of the plants are also identified such as sun
requirements, salt tolerance, height, showiness, and soil water level requirements.

There are numerous organizations, industries, commurptiegssionals, and individuals who
have an interest in designing and implementing LID practices within their watershed. To
proactively manage stormwater and protect water quality, it will take the support of all
stakeholders involved to successfully cominate, coordinate, and implement LID methods.
Although the entire manual is of interest to everyone involved in this process, the chapters that
may be of the most use to a given stakeholder are identifitabile1-1.

Table 1-1 Use of Manual by Stakeholder

Stakeholder Role in LID EINEWAICIESS Key
Chapters
Local Officials Set policy LID basics 1,2,3
Develop/Update ordinances Potential for cost savings
Achievable performance measur
Planning Review development proposali « LID basics 1,2,3,4
Commission ;
Develop master plans Incorporate LID into master plan
Develop/Update ordinances

Low Impact Development Manual 1-3
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Stakeholder

Role in LID

Key

Primary Interests

Chapters

Staff Planners/ Review development proposalf » LID basics 1,2,3,4,5,
Planning _ . . : 6,7,8
Consultants Review site plans Incorporate LID into site plans

Educate community about LID| ¢ LID design guidance
Engineers/ Design site development Incorporate LID into site plans | 4,5,6, 7,8
Developers/ . . . .
Landscape Review siteplans LID design guidance
Architects Advise planning commissions
Public Works/ Design roads and drains Incorporate LID into site plans | 5, 6,7, 8
Road Commission/ , )
Ohio Department of Implement BMPs LID design guidance
Transportation Maintain BMPs LID maintenance requirements
Citizens/ Implement BMPs on private LID basics 1,2,3,4,5,
Businesses/ ropert : . 6,7,8
e 'F:A Pt .y - Incorporate LID into site plans
Groups aintain S LID design guidance

Promote LID : .

LID maintenance requirements

1.4 Impacts of Development

1.4.1 Hydrologic Impacts

Transitioning from a native landscape to a built environment increases the impervious surface
coverage including roads, parking areas, sidewalks, and rooftops. These alterations reduce,
disrupt, or entirely eliminate native vegetation, upper soil laybedlasv depressions, and native
drainage patterns that intercept, evaporate, store, slowly convey, and infiltrate stormwater. See
Figurel-2. As development progresseise portion of small watersheds contributing overland

flow to receiving waters in minutes increases, while the portion that stores stormwater and
delivers subsurface flow over periods of hours, days, or weeks diminishes (Booth et al., 2002).
This changen hydrologic regime can significantly degrade stream habitat (Booth, 1991).
Recent studies suggest that a subwatershed with as litth® d9percentimpervious cover can
negatively impact the quality of the receiving stream (Schuler et al., 2009).

Low Impact Development Manual
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Figure 1-2 Hydrologic  Regime : Green Landscape versus Urban Landscape

40% Evapotranspiration®*
30% Evapotranspiration*

10% Shallow

Infiltration
§% Deep

Infiltration

*evapotranspiration = evaporation + plant transpiration
or water loss from the earth to the atmosphere

1.4.2 Water Quality Impacts

In addition to impacts on stream health caused by hydrologic regime change, impacts are also
attributed to stormwat pollution. Impervious cover harbors pollutants from a variety of sources

in the urban environment including the atmosphere, lawns, gas stations, parking lots, and streets.
Numerous studies have shown that stormwater runoff typically contains theifigjlpallutants
(Schueler and Holland, 2000):

Sediment from eroded stream banks and construction sites

Nutrients and pesticides from fertilizer and grass clippings left on pavement
Organic carbon from litter

Trace metals (copper, zinc, and lead) pattoleum hydrocarbons from vehicles
Fecal coliform bacteria from pet and wildlife wasaed

Chlorides from road salt in cold climates (SEMCOG, 2008)

During storms, pollutants are washed off surfaces and are rapidly discharged to water bodies. A
sumnmary of stream response to changes in the condition of the watershed are shatde in

1-2. Overall, these changes diminish recreational and econloopigartunities for communities

within the watershed.
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Table 1-2 Degradation of Watershed Conditions and Stream Response

Change in Watershed Condition Response

Increased storm flow volume and rate
networks, road crossingand stormwater )
Increased flooding and property damage
outfalls
Increased channel erosion
Increased fine sediment and urban water pollutant loads
Increased fish passage barriers
Decrease@roundwater recharge
Decreased dry weather flow in streams
Increased temperature of runoff and streams
Increased fine sediment deposition Reduced dissolved oxygen levels in streambed
Loss of fish and macroinvertebrate habitat
Loss or fragmentation afparian areas Reduced delivery of large woody debris
Reduced bank stability and loss of bank habitat structure ar
complexity
Reduced shading and temperature control
Reduced quantity and quality of large Reduced channel stability, sediment storage, instream cove
woody debris fish and insectsandloss of pool quality and quantity
Increased pollutant loads Synthetic organic compounds and trace elements: some a
toxic; tumors in fish; salmon and trout wéllter spawning and
migration behavior in presence of metals as low & afl
lethal concentration; endocrine disruptors
Nutrients: excessive aquatic plant growth; excessive diurna
oxygen fluctuations
Synergistic influence of multiple pollutants unknown
Loss of natural streams due to ditching Permanently removes any ecological benefits they may hay
Increased downstream flooding due to a reduced-c@&stonal
area and reduced channel roughness

Source: Hinman, 2005

1.5 Low Impact Development Goals and Objectives

In response to the detrimental impact of impervious cover on receiving water bodiégd.1D

evolved to become a widespread stormwater management and land development strategy. LID is
applied at the parcel and subdivision scale and emphasizesreation and use of ite

natural features integrated with engineered, sslle hydrologic controls to more closely

mimic predevelopment hydrology. Predevelopment hydrology is described as the hydrology of

an area over the full range of rainfallensities and durations for a predevelopment forested or
prairie condition based on historical records describing that site.
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1.5.1 Low Impact Development Goal

The primary goal oLID is toprevent harm to streams, lakes, wetlands, and other natural aquatic
systens from commercial, residential, or industrial development siiesiccomplish thid,.ID
practices promote fiitration, evapotranspiration, ar@pture and reus#d stormwater runoff

close to its sourcdPractices range from preserving and restoring abteatures to incorporating

rain gardens, green roofs, and other strucBkéiPsinto new site development and

redevelopment projects. Thels®® practices can be used alone, in concert with one another, or
in combination with traditional stormwater praesdepending on the stormwater management
criteria and the characteristics of the site

1.5.2 Traditional Stormwater Management Goal

In contrast to LID, traditional stormwater management practices focus on efficient collection and
rapid conveyance of stormwataway from development to large flood control basins sized to
handle large flood events. While this approach can often mitigate to predevelopment peak flows,
it is usually not effective in removing the volume of stormwater discharge which results in
unnatrally prolonged elevated flows to drain the basin within an acceptable time period. These
elevated flows often exacerbate stream bank erosion and contribute to aquatic habitat loss. In
addition, concentrated discharges at outfalls cause localized staeaangel

Despite the fundamental differences between LID and traditional stormwater management, a
combination of the practices used in these two strategies may be the best approach in meeting
stormwater management quality and quantity criteria for a gien s

1.5.3 Low Impact Development Objectives
To mimic the predevelopment hydrology of a site, LID uses the following objectives:

Minimize total runoff volume

Control peak rate of rungff

Maximize infiltration and groundwater recharge
Maintain stream badéw;

Maximize evapotranspiratigand

Protect water quality

Many of these objectives can be metbinimizing 1) soil compaction2) impervious surfaces,
3) direct connection of imperviowsirfaces, and 4) greenfield disturbance

1.5.4 Benefits of Implementing LID

The benefits of implementing LID practices can be categorized into environmental benefits, land
value benefits, and compliance incentives as studied by the U.S.EPA (U.S.EPA, 2007). The
following list describes the benefits largely accepted by thestng Note that studies

guantifying the economic benefit of implementing LID are recently emerging and are much more
difficult to discern than studies quantifying traditional stormwater management practices.
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