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Landscape Professionals Landscape Professionals 
TrainingTraining

Montgomery CountyMontgomery County

LID Stormwater Facility LID Stormwater Facility 
Maintenance and Maintenance and 
RainScapesRainScapes

Hydrology 101Hydrology 101

January 23, 2013January 23, 2013

Introductions and AgendaIntroductions and Agenda

What to expect today:What to expect today:
 Watershed Issues in Montgomery County Watershed Issues in Montgomery County ––

Why Here, Why Now?Why Here, Why Now?

 RainScapesRainScapes Program Overview and Update Program Overview and Update 
on Rewards Levelson Rewards Levels

 Essential Elements of ESD/LIDEssential Elements of ESD/LID

 Stormwater Facility MaintenanceStormwater Facility Maintenance

 Resources, Future Training and EventsResources, Future Training and Events

 DiscussionDiscussion
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What is Stormwater?What is Stormwater?

Stormwater is RAIN and SNOWMELT that flows across 
the landscape during precipitation events.  Water that does 

t k i t th d b t t ff Thinot soak into the ground becomes stormwater runoff.  This 
runoff flows over hard surfaces like rooftops, driveways 
and parking lots collecting sediment, pollutants, and trash,  
and flows:

•Directly into streams
•Into storm drain pipes, eventually leading to streams
•Into stormwater management facilities, then streams

We are responsible for:

•• What goes into our storm drain pipes What goes into our storm drain pipes 
•• What comes out of themWhat comes out of them
•• What flows into the streams What flows into the streams Two Major Issues:

Flow Volume and Timing of Runoff
Water Quality

Let’s Not Forget Our Hydrology 101 –
The Water Cycle is a CLOSED System

The water cycle is 
ti ll l dessentially a closed 

system, meaning 
that the volume of 
water that is in the 
hydrosphere today is 
the same amount of 
water that has 
always been present 

44

y p
in the Earth system.

We’ll come back to this later!
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Damascus

There are over 1,500 
miles of streams in 

Montgomery County

Wheaton -Glenmont

Rockville

Germantown

OlneyPoolesville

Gaithersburg

55
To learn more about local stream conditions visit: 
http://www6.montgomerycountymd.gov/dectmpl.asp?url=/Content/dep/maps/introwqm.asp

Silver Spring
Bethesda

Potomac

Degraded streams 
dominate the southern 
part of the County

Local and Regional SignificanceLocal and Regional Significance

Montgomery Montgomery 
CountyCounty

Potomac RiverPotomac River

1. Anacostia
2. Cabin John
3 L M3. Lower  Monocacy
4. Lower Potomac 

District
5. Patuxent
6. Rock Creek
7. Seneca Creek
8. Upper Potomac 

District

17% of  phosphorus, 
11% of nitrogen and 
9% of sediment 
loads to the Bay 
come from 
stormwater runoff
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So HOW did our current stream conditions occur?So HOW did our current stream conditions occur?

10% or less 10% or less 
surface surface 
runoffrunoff

30% or more 30% or more 
surface surface 
runoffrunoffrunoffrunoff

40%
30%

56%

4%

+

35%

35
%

+

Landscape level response

 Increased % of land that is impervious  (hard surfaces)Increased % of land that is impervious  (hard surfaces)
 Increased runoff and pollutants from the landscapeIncreased runoff and pollutants from the landscapep pp p
 StormwaterStormwater flows into surface channels and flows into surface channels and stormdrainsstormdrains, not the , not the 

groundground
 Reduced groundwater recharge (infiltration)Reduced groundwater recharge (infiltration)
 Streams become “flashy” with lower Streams become “flashy” with lower baseflowbaseflow and higher storm and higher storm 

flowsflows
 Eroding Eroding streambanksstreambanks deposit sediment and degrade aquatic deposit sediment and degrade aquatic 

habitathabitat
 And more…And more…
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Where is all this 
imperviousness????   

40

45
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driveway

rooftop

on-street parking

roadway

In In typical urban residential areas, rooftops account for 30typical urban residential areas, rooftops account for 30‐‐40% of the 40% of the 
total impervious area total impervious area –– capturing capturing runoff from residential rooftops CAN runoff from residential rooftops CAN 
MAKE A DIFFERENCEMAKE A DIFFERENCE

3 20
Walhonding Tuscarawas

Cabin John Watershed
Impervious Area Impacts Rockville

Potomac

Bethesda

Potomac River
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Cabin John Watershed
Impervious Area Impacts Rockville

Parking Lots

Potomac

Bethesda

Potomac River

Cabin John Watershed
Impervious Area Impacts Rockville

Parking Lots
Roads

Potomac

Bethesda

Potomac River
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Cabin John Watershed
Impervious Area Impacts Rockville

Parking Lots
Roads

Buildings

Potomac

B h dBethesda

Potomac River

What we see in our streams…What we see in our streams…
Sanitary Sewer Leaks / Threats to 
infrastructure

Sloughing of Vertical Banks –
ongoing sediment loads

14

Stream temperatures rise.   Streams become down‐cut, 
with wide, shallow channels with very little habitat
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And what we don’t see…

What is the County doing to protect our What is the County doing to protect our 
Streams?Streams?

What opportunities are there for Landscape What opportunities are there for Landscape 
ProfessionalsProfessionals

1616
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Regulatory DriversRegulatory Drivers
 Clean Water ActClean Water Act

 MS4 permitMS4 permit

 MS4MS4 == MMunicipalunicipal SSeparateeparate SStormtorm MS4MS4 = = MMunicipal unicipal SSeparate  eparate  SStorm torm 
SSewer ewer SSystemystem

 4,300 impervious acres in this 4,300 impervious acres in this 
permit cyclepermit cycle

 MD State Law MD State Law –– May 2010May 2010
 ESD to the MEPESD to the MEP

 County Stormwater Maintenance County Stormwater Maintenance 
RegulationsRegulations
 Required by our permitRequired by our permit

 Older facilities being brought up to Older facilities being brought up to 
standard, and new developmentstandard, and new development

Montgomery County, MDMontgomery County, MD
MS4 Permit RequirementsMS4 Permit Requirements

 Regulatory requirement to add Regulatory requirement to add 
stormwaterstormwater management into areasmanagement into areasstormwaterstormwater management into areas management into areas 
which do not have existing which do not have existing 
stormwaterstormwater control practicescontrol practices

 The new state The new state stormwaterstormwater manual manual 
Chapter 5 requires that Chapter 5 requires that Low Impact Low Impact 
Design (LID/ESD) practices beDesign (LID/ESD) practices beDesign (LID/ESD) practices be Design (LID/ESD) practices be 
considered  FIRST for considered  FIRST for stormwaterstormwater
management management 

Why?Why?
1818
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More traditional end of pipe 
treatments – they serve a purpose, 
but space is running out !

A d Th ti ll

Runoff Reduction = Infiltration

And…These practices are generally
not runoff reduction

L ILow Impact 
Design 
(LID/ESD) = 
Infiltration

Watershed Management Watershed Management 
DivisionDivision

 Stormwater Permit CoordinationStormwater Permit Coordination

St t F ilit M i tSt t F ilit M i t Stormwater Facility MaintenanceStormwater Facility Maintenance

Watershed Restoration and Capital Watershed Restoration and Capital 
Improvements Projects (CIP)Improvements Projects (CIP)

RainScapesRainScapes

M it iM it iMonitoringMonitoring

2020
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Stormwater Facility Stormwater Facility 
MaintenanceMaintenance

 Over 7,000 structures and growingOver 7,000 structures and growing

 Inspect allInspect all stormwaterstormwater structuresstructures Inspect all Inspect all stormwaterstormwater structures structures 
once every three yearsonce every three years

 Perform maintenance on County Perform maintenance on County 
Owned facilities through Owned facilities through 
contractorscontractors

 Provide forProvide for stormwaterstormwater facilityfacility Provide for Provide for stormwaterstormwater facility facility 
transfer to the County’s transfer to the County’s 
Maintenance programMaintenance program
 Owners use contractors to bring Owners use contractors to bring 

facilities up to standard before facilities up to standard before 
transfertransfer2121

Stream RestorationStream Restoration

2222

Before – sediment and poorly 
defined stream channel After CompletionTurkey Branch

22
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Retrofits: Stormwater WetlandsRetrofits: Stormwater Wetlands

Before - Low flow channels After

2323

Rock Creek- Turkey Branch

Peppertree Pond Retrofit

23

CIP CIP –– Source control with an Integrated site retrofitSource control with an Integrated site retrofit
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ESD/LID: Green StreetsESD/LID: Green Streets

2525

Watershed RestorationWatershed Restoration
Source Control with Source Control with RainScapesRainScapes

 “Beyond the CIP”

 Rewards Program and 
watersheds with ongoing 
restoration projects

 Focus on preventing pollutants 
f

Kensington Town HallKensington Town Hall

2626

from entering the storm drain 
system

 Provide outreach and stewardship 
opportunities

Kensington Town HallKensington Town Hall



1/23/2013

14

Retrofits: Retrofits: RainScapesRainScapes

2727 27

• Evaluates biological 
resource/stream

MonitoringMonitoring

resource/stream 
habitat conditions 

 Rate streams as 
excellent, good, fair, 
poor 

 Help set priority 
watersheds for 
Capital Improvement

2828

Capital Improvement 
Program to address 
stream degradation 

 Project effectiveness 
in Special Protection 
Areas
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OutreachOutreach
 Public OutreachPublic Outreach

 Watershed Group Capacity BuildingWatershed Group Capacity Building

 Stream Stewards Volunteer Stream Stewards Volunteer 
ProgramProgram

2929

Land Owners/DevelopersLand Owners/Developers

Individual homeownersIndividual homeowners

BusinessesBusinesses

InstitutionsInstitutions

MultiMulti--family…family…
WatershedWatershed

NurseriesNurseries

Landscape DesignersLandscape Designers

Landscaping Landscaping 
ContractorsContractors

MS4 Permit MS4 Permit 
StewardshipStewardship

Green Green 
ProfessionalsProfessionals

Watershed Watershed 
Management / MS4Management / MS4

Canopy Cover Canopy Cover 
RestorationRestoration

Stream RestorationStream Restoration

Stormwater Stormwater 
MaintenanceMaintenance

P bli O t hP bli O t hContractorsContractors

Remodeling Remodeling 
contractorscontractors

Landscape ArchitectsLandscape Architects

Pavement Pavement 
contractorscontractors

….….

Department of Department of 
Environmental Environmental 
ProtectionProtection

Public OutreachPublic Outreach

Trash TMDLTrash TMDL

Stream Monitoring…Stream Monitoring…
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It’s Not Easy Being GreenIt’s Not Easy Being Green

Green today means so many different things to Green today means so many different things to 
different peopledifferent peopledifferent people. different people. 

Marketing and PR departments have responded to Marketing and PR departments have responded to 
the changing marketplace by giving everything the changing marketplace by giving everything 
from consumer products to automobiles a green from consumer products to automobiles a green 
makeover.makeover.

©Future Think LLC | New York, ©Future Think LLC | New York, 
NY | All Rights ReservedNY | All Rights Reserved 3131

But at the end of the day, sustainability hasn’t But at the end of the day, sustainability hasn’t 
become a true business strategy for many become a true business strategy for many 
organizations.organizations.

The Future of Green Business StrategyThe Future of Green Business Strategy
The Four Trends The Four Trends ::

1 | Certifiably Green 1 | Certifiably Green 

Green standards and certifications will change the Green standards and certifications will change the 
competitive landscape of industries and the playerscompetitive landscape of industries and the players

Montgomery County’s 
Green Business 

Certification!

competitive landscape of industries and the players competitive landscape of industries and the players 
within them. within them. 

2 | The Greenest Link2 | The Greenest Link

It’s not just about what you make anymoreIt’s not just about what you make anymore——but about but about 
how (and where) you make it. how (and where) you make it. 

3 | The Green Seeds of Innovation3 | The Green Seeds of Innovation

Th d i t G f i t i tTh d i t G f i t i t

©Future Think LLC | New York, ©Future Think LLC | New York, 
NY | All Rights ReservedNY | All Rights Reserved 3232

The desire to go Green forces companies to reinvent The desire to go Green forces companies to reinvent 
products, services, and business models in ways we’ve products, services, and business models in ways we’ve 
never seen before.never seen before.

4 | Green Goes Niche4 | Green Goes Niche

The story behind Green goes from mass to niche with The story behind Green goes from mass to niche with 
highly targeted messages highly targeted messages 


