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LOW IMPACT SITE DESIGN

= |s a Comprehensive Design Appreach

« Used 1o Mitigate: IHydrelegy: and \Water
Quality’ Impacts Caused! by [Development
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LID GOALS
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BIORETENTION

SHOWING DRAM INLET, FILTER TRENCH, SOIL BED, AND PLANTINGS
NOT TO SCALE
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OTHER LID BMPS

Benefits of
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TThe Northern Shenandoah Valley Regional Urban
Manual for Low Impact Site Design

(A Supplement to the Virginia Stormwater Management Handbook)

TThe NSVRC's Goals

|dentiiy/ the: Stakehoelders and thellr NEeds

=Create a RegionalManual tharweuld
MEEtl the needs of the: Stakehelders

JAlleWieraiange eiiniplenmeniaien
MECHANISINS
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PROJECT AREA
NORTHERN SHENANDOAH VALLEY
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PROJECT BACKGROUND

= Northern Shenandeah Valley Regienal
Commission

= EUnded by National Eish and Wilaliie
Eeundation — 2003 Chesapeake: Bay
Smali\Waltershead Granis Progiam

= Promeie’ Applicatieni e CIDNnrthe Region

dentiy Physical ane PelicyAmitaiieRs e
B[P Nejallezlile)n
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THE PROJECT TEAM

= Mr. Brian Henshaw - Northern
Shenandoeah Valley Regional
Commission

= C.J. Mitchem
= ey iHaringien - ManshWiit Asseciates

= DR Shane Parsenié: Sara = ylana=\/a
JIECH Centerfior Geespatiaifnioraien

JIECIINGIOAY
= SIEENng Commitiee
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PROJECT OVERVIEW

Three Main Project Tasks

= Ordinance Review.

= LD Applicabllity’ and Restrictions Study.
= Development off Regional LID: Manual

e Eouniiask
= Steeneg CommiteeRpuranearOversigit
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ORDINANCE REVIEW

= Terry Harrington - Marsh\Witt Asseciates

= Evaluation Criterias
= Maximum: Lot Coverage Standards

Cluster Development Allowed/Reguiread

DAl

DAl

KNG
KNG
NG

Lol
Lol

o)t

Pavement Requirement

Landseca

Landseca

9 and Gutier RE

AINg Reguirement
RINgI Elexieiity

Uirement

= PlvalerSteeistAliowed
= Riended e eraiemperai chaplerintmantel
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ORDINANCE REVIEW
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ORDINANCE REVIEW

: AS ofi 2005:

Max. Lot Coverages Found in mere than half (61%)
88% Reguire Paved Parking Lets

50%) Allewed Cluster Development

60%) Reguire Landscaping| in Parking| Lets

80%) Reguire Cur and Gutter

20% Allow: Private: Streets (LLimitstApply)

= ResulispWererUpedaied Eollowing Sieenng
CommitieerReview

= Adeed PhenelNumeers ior Eecal Stali (o
REMES) e Azl
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LID APPLICABILITY AND
RESTRICTIONS STUDY

= Shane Parsen & Sara Hyland - Va Tech Center
for Geospatial Infermation fechnelogy

= Used GIS) Teols for Analyses

= Physicall Faciers Consideread
= Presence off Karst liepegrapny.
= ZOnIng

= Slope

=SS

= [Depiinr e Reck
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LID APPLICABILITY AND
RESTRICTIONS STUDY

LID Practices Considered:

=Bio-retention
=Bio-filters
=Infiltration Trenches
=Seepage Pits
=Pervious Pavement

=\Vegetative Swales

sBuffer Strips

"Reduced road widths

=Curb and Gutter Elimination
=Curb Cuts

=Rain Barrels, Cisterns, etc.
*Downspout disconnections
»Surface Roughness Technology
=Green Roofs

v\ STEARNS & WHELER™

ental Engineers & Scientists




LID APPLICABILITY AND

RESTRICTIONS STUDY
LID on KARST ISSUES:

Urban develepment in areas over karst geelogy: can
Impact groundwater guality: and soll/geoclogy: matrix
stability. (Sinkheles).

= e must aveld certain: LD practices; that promoie
Infil@abeRWHAER tHESE: CONGILIGRS  ale present:

iFkaristiIs present, uniltered suiface rneii:can enter
glieuRdwWaler sieraee; tnlsincieasing the: peienualNor
glieuRoWaler conaminauoen;:
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LID APPLICABILITY AND
RESTRICTIONS STUDY

Suitability Weighting:

Notes:

A value of 1 symbolizes primary importance

A value of 2 symbolizes secondary importance

* Slopes less than 15% are suitable for these practices.




LID APPLICABILITY AND
RESTRICTIONS STUDY

Zoning Capability - Based on Zoning Flexibility - Based
community zoning ordinances on Ordinance Review

& VA Gap Analysis Land Use Results

data

Suitability rankings: Tihe following criteria enables higher suitability:
. agrculture
COmMMErCIal......cooere e 4.5 . Maximum Lot Coverage standard
residential . Curb and Gutter Required
Industrall... 3.5 . Landscape Placement Elexibility,
. Pavement off Parkingl Letsi Reguired
. Parking Lot Landsecaping Required
Ratural eseurce:..........ov... 2.5 . Cluster Development
. CONSENAMOMN. ... s ereerernepeess 2.5 . Private Streets Allewed
AeN-Vegetation
10 uitre development
145 tewWn
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2,
3.
4.
S.
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7
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LID APPLICABILITY AND
RESTRICTIONS STUDY

Soll Infiltration LID Site Suitability Map

Suitability Based on Soil Characteristics

= Based on hydrologic soil groups
Included in the SSURGO data.

= Hydrologic soil group A is most
suitable and group D is least
suitable.

Based the Steering Committee
feedback, the following factors
were added to the analysis:

= Depth to bedrock T s &
; NsVRc x>

» Depth to water table
= 200 ft Limiting depth applied N Regional Commission

both )
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LID APPLICABILITY and
RESTRICTIONS STUDY

LID Site Suitability Map S I O pe

Suitability Based on Slope

Slope layer was
derived from
10 meter DEM

Sultaliity,
INCIrEases as
SlepeE decreases
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LID APPLICABILITY ana
RESTRICTIONS STUDY

LID Site Suitability Map KARST

Northern Shenandoah Valley Karst

Karst layer derived from
1:250,000 scale map
produced by DMME

Scanned hard-copy map

Geo-referenced map image

Digitized karst geology
boundaries

Coded karst with 0 and non-
carbonate areas with a value
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SUITABILITY MAPPING

LID Site Suitability Map Index LID Site Suitability Map
Non-Infiltration Based LID Non-Infiltration Based LID

3 j } 6

Legend T T s
|:| Grid Index B o0 suiabiity
Interstates - Moderate Suitability
Northern Shenandoah Valley ‘%7 [ Lowsuiasiy Northern Shenandoah Valley . .. .
Regional Commission Concepts, Inc. [ Very Low ity Regional Commission Concepts, Inc.
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SUITABILITY MAPPING

LID Site Suitability Map Index
Infiltration Based LID with Specific Slope Requirement
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LID MANUAL DEVELOPMENT

TECHNICAL RESOURCES UTILIZED:

Prince Georges County, MD LID: Design
Manual, Hydrolegic Analysis

= Virginia Lew: Impact Develepment:
Woerkgroup: Drafit Fechnicall Bulletin

Huntersville;, NE\Water @uality,
@rdinance DesigniVianual

= Virgira Stermwater Managemeni
HandREEK (VABCR-IDSWI(E, 1999)

= Various Internet resources
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REGIONAL LID MANUAL CONTENTS

Chapter 1 - Manual Purpose and
Use

1-1 Stream Channel Erosion
1-2 Stormwater Runoff Quality

Chapter 2 - Local Ordinance
Review

2-1 Introduction and Review Method
2-2 Results of Ordinance Review
2-3 Municipal Contacts

Chapter 3 - Regional LID Suitability
3-1 Introduction

3-2 Suitability Assessment

3-3 Map Use

Chapter 4 - LID Site Planning and Design
4-1 Introduction

4-2 The LID Site Planning Process

4-3 Determining Suitability

4-4 Conserving Resources

4-5 Minimizing Changes in Curve Number (CN)
4-6 Maintaining Site Time of Concentration (Tc)
4-7 Providing Retention

4-8 Providing Detention as Required

4-9 Facilitating Pollution Prevention

4-10 Analyzing Site Hydrology and

Developing the Final LID Design

»\ STEARNS & WHELER"

Environmental Engineers & Scientists




REGIONAL LID MANUAL CONTENTS

Chapter 5 - Hydrologic Analysis
Methodology for LID

5-1 Introduction

5-2 Summary of Hydrologic Analysis Methods
5-3 Hydrologic Comparison Between
Conventional and LID Approaches

5-4 LID Hydrologic Analysis Methodology (Prince
George’s County

Chapter 6 - LID BMP Minimum Standards
6-1 Bioretention Basins

6-2 Bioretention Filters

6-3 Infiltration Trenches

6-4 Vegetative Swales

6-5 Vegetated Filter Strips

6-6 Level Spreaders

6-7 Roof System BMPs

6-8 Roof Water Retention (Rain Barrels and
Cisterns)

6-9 Roof Downspout Infiltration Systems
6-10 Roof Downspout Disconnections

6-11 Green Roofs6-12 Other Roadway and
Parking Lot BMPs

6-13 Porous Pavement

6-14 Reduced Road Widths

6-15 Curb and Gutter Elimination

6-16 Curb Cuts

6-17 Surface Roughening

6-18 Manufactured BMP Systems

Chapter 7 - Incentives to Utilize LID for
Stormwater Management

7-1 Environmental Incentives

7-2 Financial Incentives

7-3 Other Incentives

»\ STEARNS & WHELER"

Environmental Engineers & Scientists




FUTURE CONSIDERATIONS

= New Stormwater Management regulations
— water guality,

= Viaintenance Chapter Model Maintenance
Agreement Phasing

= Eresion & sedimenit control

= Retrofitting

= LeRE drveways Wit SLEEP! SIGPES

= Strream buifersrastar BiViPr & ethelr BIVIIPES
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Questions?
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