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CHESAPEAKE BAY TMDL

Established by U.S. EPA in 2010

Encompasses a 64,000-square-mile watershed
Set annual Bay watershed limits:

—185.9 million pounds of nitrogen

—12.5 million pounds of phosphorus

—6.45 billion pounds of sediment per year

Limits are further divided by jurisdiction and sector

Accountability framework includes the WIPs and two-year
milestones

Designed to ensure all pollution control measures needed to
fully restore the Bay by 2025
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MARYLAND MS4 PROGRAMS

General Requirements

—Public Education and Outreach

—Public Involvement and Participation

—Illlicit Discharge Detection and Elimination

—Construction Site Stormwater Runoff Control

—Post Construction Stormwater Management

—Pollution Prevention and Good Housekeeping

Chesapeake Bay Restoration

—Restore 20% of existing developed lands that have little or no stormwater management
—Address the water quality goals of the Chesapeake Bay TMDL by 2025
—Demonstrate progress toward meeting local stormwater wasteload allocations (WLAS)
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MONTGOMERY COUNTY, MARYLAND

507 square miles
Over 1,000,000 residents
Near Washington DC & Baltimore

Incorporated cities —
Rockville, Gaithersburg

Unincorporated locales —

Bethesda, Silver Spring, Germantown NS
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MONTGOMERY COUNTY, MARYLAND

2010 Land Use / Land Cover

Very Low Density Residential - Other Developed Lands
Low Density Residential Agriculture
- Medium Density Residential - Forest

Bl tioh Density Residential | Water

-' Commercial Wetlands
-: Industrial ' Barren Land
- Institutional - Transpaortation
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MONTGOMERY COUNTY, MARYLAND

Population (2013)

County Area (sgq mi)
Wﬁ%’ Montgomery County 507 1,016,677

Cuyahoga County 1,246 1,263,154

Y
BaSiasy Franklin County 543 1,212,263

T e

(e

Hamilton County 413 804,520
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MONTGOMERY COUNTY, MARYLAND
1 Phase 1 MS4 Permit with co-permittees

Wﬁ%}’ Montgomery County (MCPS, 5 towns, 1 village)
* 3 Phase Il MS4 Permits

cuvahoaoa Countv | 58 Small MS4 General Permits
yanes Y. 1 Individual MS4 Permit

e 24 Small MS4 General Permits

NTiuas

Franklin County

[ 1 T7
)]
)

Hamilton County | ¢ 11 Small MS4 General Permits
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MONTGOMERY COUNTY, MARYLAND

1 Phase 1 MS4 Permit with co-permittees

Wﬁ%}’ Montgomery County CPS, 5 towns, 1 village)
e 3 Phase [ MSZPEMIS

cuvahoaoa Countv | 58 Small MS4 General Permits
yanes Y. 1 Individual MS4 Permit

e 24 Small MS4 General Permits

NTiuas

Franklin County
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Hamilton County | ¢ 11 Small MS4 General Permits
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MONTGOMERY COUNTY'S “STORMWATER PERMIT”

Issued by Maryland Department of the Environment
NPDES MS4 Phase 1 permit
Permit term of five years
First permit issued in 1996
Third permit issued in 2010

Applies to entire County, N\
iIncluding public schools,
excludes agricultural lands
and areas covered under
other MS4 permits

Model for subsequent Bl st Area
“3rd generation” permits Non MS4 Area

in Maryland RS a4 “Takoma
- =N Park

/xBiohabitats ‘ LEARNING FROM CHALLENGES FACED BY OTHERS — REFLECTIONS FOR OHIO MS4S



REQUIREMENTS FOR CURRENT STORMWATER PERMIT

Accelerate watershed restoration
Achieve reductions for Total Maximum Daily Loads (TMDLS)
Use Environmental Site Design (ESD) to the maximum extent practicable (MEP)

In addition to assuring public input and stewardship opportunities, interagency coordination,
annual reporting, source identification, discharge characterization, monitoring, stormwater
facility inspection and maintenance enforcement, and illicit discharge detection and

elimination
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ACCELERATING WATERSHED RESTORATION

Restore 20% of existing impervious area that is not currently treated

Description Area (acres) Area (sq mi)

Total County Area 324,552 507

Total Impervious Surface 35,965 56.2

County Area Subject to Stormwater Permit 138,649 216.6

Impervious Cover Subject to Stormwater Permit 25,119 39.2
County MS4 Area with MEP Stormwater Management 6,235 9.7
Under/Uncontrolled Impervious Area Subject to MS4 Permit 18,884 29.5
Impervious Area to Restore During Current Permit Cycle 3,777 5.9
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ACHIEVING REDUCTIONS FOR TMDLS

Lower Monocacy. - Nutrients. Sediment
02140302 4
Nutrients 7
Sediment, Bacteri
.l _.-"
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. /02140208 '
L /L) Sediment

o 4 /
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" Anacostia 02140205
' Bacteria, Nutrients

Sediment, Trash

PCBs,

Montgomery County watersheds on Maryland’s Impaired List
EPA approved TMDLs shown in red
(January 2013)
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USING ENVIRONMENTAL SITE DESIGN (ESD) TO THE MEP

Preserve natural features Slow down and break up runoff
Better site planning and design Infiltrate and evapotranspire
Minimize development footprint Small scale stormwater management
Mimic natural hydrology practices distributed across sites

Typical Centralized Detention Pond Small Scale, Integrated ESD Practices
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COUNTY PROGRESS TO DATE

Departmental restructuring CIP Budget for 5-year Periods

Increased internal staff capacity . (Millions of Dollars)
Dedicated funding source

MS4 program management consultant Sl
Eight on-call “WRES” 300
(water resource engineering teams) 250
Six on-call construction contractors 500
Maintenance contractors
Three pay-for-performance contracts 120
160+ projects in design and construction 100
50
0

FY09-14 FY11-16  FY13-18 FY15-20
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Complete In-Construction In-Design Total
Capltal Improvement Projects : : 2268.8 3084.6
Stream Restoration 510.2 656.4
Green Streets 19.1 0.6 91 110.7

Government Facilities 3.2 34.1 37.3
¢ Stormwater Retrofits 1633.5 2280.2

COUNTY PROGRESS

RalnScapes and WQPC Credits

RainScapes
WQPC

Complementary
B = Reforestation | | ;
! Impervious Surface 0.1 0.03 0.1
Removal

Management Programs

Street Sweeping
- Catch Basin Cleaning

1%
1%

Private
New BMPs Treating 235.7
EX|st|n Impervious

M Capital Improvements Program Projects

B RainScapes and WQPC Credits

328.4

B Complementary Restoration Projects : : .
232 8.6 94.5 126.3

B Management Programs 09 0.9
0.7 0.7

B New Development and Redevelopment 50.0 50.0
136.0 136.0

W Agency and Department Partnerships 1725.8 197.4 2430.6 4353.8
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Complete

Capltal Improvement Projects 663.6

Stream Restoration 88.7

, Green Streets 191

COUNTY PROG RESS 4 Government Facilities 3.2
¢ Stormwater Retrofits 2526

RalnScapes and WQPC Credits 38.8

RainScapes 15.8

§ warc

Com Iementary
: Reforestation

Remova

I anagen nt Programs

9 B, Street S g
0 Il Catch B W
1% ‘

. : ¢ Private
M Capital Improvements Program Projects

B RainScapes and WQPC Credits

B Complementary Restoration Projects

B Management Programs

B New Development and Redevelopment

W Agency and Department Partnerships
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232
0.9

0.7
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In-Construction
152.2

57.5
0.6
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0.03

8.6
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In-Design
2268.8
5102
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34.1
1633.5

94.5

2430.6

Total
3084.6
656.4
110.7
373
2280.2

38.8

15.8
23.0

0.1

3284
126.3
0.9
0.7
50.0
136.0
4353.8



IT'S NOT JUST
MONTGOMERY COUNTY
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MARYLAND
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ABOUT MDE AR

Stormwater
Management
Program

» Maryland Stormwater Design

Manual

» Stream Response to BMP's
in Maryland

» Soil Erosion & Sediment
Control in Maryland

3 Plan Review for State and
Federal Projects

» NPDES MS4 Permits

» StormwaterPrint

> Dam Safety

» Stormwater Management
Program Home

Marylandgow  Phona Dimectory  State Agencies  Onling Senvices ([ kD)

OF

NEWSROOM

Maryland’s NPDES Municipal Separate Storm
Sewer System (MS4) Permits

The Envircnmental Protection Agency's (EPA) Mational Pellutant Discharge Elimination System (MPDES)
stormwater regulaticns were published in 1920. Phase | of these regulations require large urban jurisdictions to
control pollution in stormwater to the maximum extent practicable (MEP). For permitting purpeses municipalities
with populations of greater than 250,000 are considered “large” and these with populations of between 100,000
and 250,000 as “medium.” Municipalities with less than 100,000 are handled separately under Phase [| NPDES
stormwater rules discussed here | click here to learn more about Phase 1l ). After receiving applications from
Phaze | municipalties in 1991 and 1992, MDE began issuing NPDES municipal stormwater permits in 1993,
These permits are updated every five years. The following provides information on the most current activities
on the Phase | permits.

» Final Determination to Issue Stormwater Permit to Anne Arundel County (February 12, 2014)
» Final Determination to Issue Stormwater Permit to Baltimore City (December 27, 2013)

» Final Determination to Issue Stormwater Permit to Baltimore County (December 23, 2013)

v Final Determination to Issue Stormwater Permit for Carroll County (December 29, 2014)

v Final Determination to Issue Stormwater Permit for Charles County (December 26, 2014)

v Final Determination to Issue Stormwater Permit for Frederick County (December 30, 2014)

v Final Determination to Issue Stormwater Permit for Harford County (December 30, 2014)

v Final Determination to Issue Stormwater Permit for Howard County (December 18, 2014}

v Final Determination to lssue Stormwater Permit to Prince George's County (January 2, 2014)

Final Determination to Issue Stormwater Permit for the Maryland State Highway
Administration (October 9, 2015)



IT'S NOT JUST
MONTGOMERY COUNTY

Maryland’s NPDES Municipal Separate Storm Sewer
System (MS4) Phase Il General Permits

Minimum Control Measures

Chesapeake Bay Restoration and Meeting Total
Maximum Daily Loads

—commence restoration efforts for twenty percent of existing
developed lands that have little or no stormwater management

—perform watershed assessments, identify water quality
Improvement opportunities, secure appropriate funding, and
develop an implementation schedule to show the twenty
percent impervious area restoration requirement will be
achieved by 2025
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——— MARYLAND DEPARTMENT OF THE ENVIRONMENT

WATER AND SCIENCE ADMINISTRATION

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

GENERAL PERMIT FOR DISCHARGES FROM
SMALL MUNICIPAL SEPARATE STORM SEWER SYSTEMS

GENERAL DISCHARGE PERMIT INO. 13-IMESS00
GENERAL NPDES NO. MDRO055500

Final Determination: Apnl 27, 2018
Effective Date: Cictober 31, 2018
Ezpiration Date: October 30, 2023

Thiz Mational Pollutant Discharge Elimination System (MPDEZE) general permit covers small
municipal separate storm sewer systems (MS4s) in certain portions of the State of Maryland.
WE4 owners and operators to be regulated under this general permit must submit a Motice of
Intent (IMCT) to MDE by Cctober 31, 2018, An NOT serves as notification that the 334 owner or
operator intends to comply with the term s and condiions of this general permit.




CHALLENGES FROM THE BEGINNING

Jurisdictional buy-in

Internal program capacity

External capacity — design and construction

Permitting agencies capacity

Procurement process

Design — permitting — construction timeline

Untested and “young” technologies

Stakeholder concerns (private property owners, public scrutiny)
Future maintenance burden

SRR RN AR AR RN
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HERE'S HOW MARYLAND MS4S ARE SUCCEEDING

They are taking a watershed approach —

applying a wide range of management practices,
while relying on alternative delivery mechanisms
and external partnerships,

to implement projects that will be evaluated through
robust monitoring and assessment programs.
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WATERSHED PLANNING

ldentifies stormwater management projects, watershed
restoration projects and programmatic actions

Estimates potential pollutant load reduction

Determines ability to meet applicable TMDLs and
watershed restoration requirements

Provides a schedule and cost estimate
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Seneca Watershed Restoration Opportunities
Montgomery County, Maryland

Legend

e Siraams

274 Major Waler Features
@1k Non-MS4 Permit Area
88 vs4PormiArea

£ Clopper Lake Watershed

Bl rroerious

Restoration Opportunities

/. Exisling SWFaciity, MEF In Design /3, Stream Rest, Completefin Design S eam Restaration
A LD, Potontial A SWPond Retro. Potential :::;
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A Sream Rest, Potential |

] New BMP #* ROW — Tinr 4




WATERSHED PLANNING
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Sediment Reduction (% of Baseline)
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$250

$200

$150

$100

S50

Cost (Million S)

Sediment reduction
per restoration implementation phase
for Seneca Creek watershed



QUESTIONS FOR DISCUSSION

Take a watershed approach

—What are the drivers for watershed planning? How will projects be implemented? How can
the watershed plan output facilitate project implementation?

Apply awide range of management practices

—What mix of projects will provide the most benefit? Are you considering projects at a
variety of scales?

Explore alternative delivery mechanisms

—Have you streamlined permitting? Have you streamlined procurement? Are you entering a
race to the bottom?

Nurture external partnerships

—Are the local NGOs your friend or foe? Have you built partnerships with those who have
common interests?

Develop robust monitoring and assessment programs
—Are you monitoring the BMP? Or the improved health of the receiving waters?
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MANAGEMENT PRACTICES

Green Infrastructure
Rainwater harvesting
Rainwater interception

Functional landscapes
and conveyance

Green parks and public spaces

Outfall treatment
Riparian corridor restoration
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MANAGEMENT PRACTICES

Riparian Corridor Restoration

x 3
L ¥, ;- -
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MANAGEMENT PRACTICES

Outfall Restoration

e

A

BEFORE R | AFTER
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MANAGEMENT PRACTICES

Floating Wetlands
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MANAGEMENT PRACTICES

Algal Turf Scrubbers
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MANAGEMENT PRACTICES

Mr. Trash Wheel
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MANAGEMENT PRACTICES

U.S. EPA Chesapeake Bay Program “Expert Panels”
Urban Stormwater Retrofits

Urban Stream Restoration

Urban Nutrient Management

Urban Street Sweeping

Enhanced Erosion and Sediment Control
Urban Filter Strips

Floating Treatment Wetlands

lllicit Discharge Detection

Shoreline Management

Crediting Residential BMPs

Recommendations of the Expert Panel to Define
Removal Rates for
Individual Stream Restoration Projects

Joe Berg, Josh Burch, Deb Cappuceitti, Solange Filoso, Lisa Fraley-McNeal,
Dave Goerman, Natalie Hardman, Sujay Kaushal, Dan Medina, Matt Meyers, Bob Kerr,
Steve Stewart, Bettina Sullivan, Robert Walter and Julie Winters

Accepled by Urban Slormwaler Work Group: February 19, 2013
Approved by Walershed Technical Work Group: April 5, 2013
Final Approval by Water Quality Goal Implementation Team: May 13, 2013
Test-Drive Revisions Approved by the Expert Pancl: January 17, 2014

Prepared by:
Tom Schueler, Chesapeake Stormwaler Nelwork
and
Bill Stack, Center for Watershed Protection

https://www.chesapeakebay.net/who/group/urban_stormwater workgroup
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QUESTIONS FOR DISCUSSION

Take a watershed approach

—What are the drivers for watershed planning? How will projects be implemented? How can
the watershed plan output facilitate project implementation?

Apply awide range of management practices

—What mix of projects will provide the most benefit? Are you considering projects at a
variety of scales?

Explore alternative delivery mechanisms

—Have you streamlined permitting? Have you streamlined procurement? Are you entering a
race to the bottom?

Nurture external partnerships

—Are the local NGOs your friend or foe? Have you built partnerships with those who have
common interests?

Develop robust monitoring and assessment programs
—Are you monitoring the BMP? Or the improved health of the receiving waters?
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ALTERNATIVE DELIVERY

Prince George’s County: Public-Private Partnership

— [ | 8 Secure | https://thecleanwaterpartnership.com/about-the-project/ G 2 1}| :

i Apps G Google | | Reading List

CLEAN HOME ABOUT CURRENT PROJECTS EVENTS PROGRESS GALLERY FROCUREMENT HEWS REFORTS CONTACTUS

In 2014, Prince Georges County was faced with an
enormous regulatory challenge in the management of its
National Pollutant Discharge Elimination System and its

How was Corvias Solutions Selected?

Mumcn}al Separate Stu[‘m Sewer System [MS4] Pern‘”t Prince George's County ufiized a Request for Qualification (RFQ ) process in
} o} g order to avoid the expensive upfront Request for Proposal (RFP) process
that needEd an Innn“atwe SEI|I.ItiI]n that are typically overly prescriptive on the technical design and construction
that favors firms experience in government centracting versus their ability to
Traditional project delivery methodologies and procurement could have been utilized;, innovate and think outside of the box. The Request for Quaifications process
however, given the magnitude of the challenge of retrofitfing 2,000 impervious acres focused on a company's financial stabiliy, management capabiities,

with Green Infrastructure, with the flexibility to potentially grow to 15,000 acres of
untreated impervious area by 2025, and an estimated cost of 5100 million, an

experience with complex problem solving, and proven commitment and
success with local small business utilization and creation. Instead of a

stpmaiive EDIII_MF_I was. SDI..lght. The (?ounty = ele::tt?d poﬁtrcal. leadess incluang e traditional client-contractor relationship, the RFQ process allowed for the
Caunty; Execulive; Eegrialive Branch; aed sponsaingragentics - Tepanment of e development of a business partner that shares in the risk and invests in the
Environment and Department of Central Services collaborated for the development of Gounty’s goals

an afternative solution. That alternative sclution was a Community Based Public

Private Partnership or CBP3. As aresult of the courage and leadership of the

County’s elected officials Prince Georges County is the first municipality to ufilize the RFQ Process Evaluation Criteria
CBP3 model as a solution to the challenges that are facing many jurisdictions across

the US in meeting federal regulatory stormwater compliance reguirements.
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Capital Gazette

ALTERNATIVE DELIVERY First water quality partnership signed

under new Schuh initiative
Anne Arundel County: Pay for Performance

(&) ‘ ® www.aacounty.org/news-and-events/news/county-executive-steve-schuh-announces-5-million-for-waterway-improvement-public-private-partnership W

i Apps G Google || Reading List

Locations & Directions Forms & Publications County Maps

. ANNE ARUNDEL Search E
COUNTY

MARYLAND OUR COUNTY DEPARTMENTS SERVICES & PROGRAMS BUSINESS NEWS & EVENTS

News & Events Headlines

News&Events  County Executive Steve Schuh Announces
Headines 55 Million for Waterway Improvement © risrecs
Calendar of Events Public Private Partnership

County Holidays

Subscribe to RSS

Tours $1.9 million Gambrills Waterway Improvement Project Browse By Date

Video Libral
v © May2017 @
Social Media Annapolis, MD (August 10, 2016) - Touring the site of a future waterway improvement project in S - B
Gambrills, County Executive Steve Schuh teday announced funding for a new, innovative public
private partnership program to assist Anne Arundel County in cleaning up its more than 530 7 8 9 10 11 12 13

miles of shoreline.
14 15 16 17 18 19 20

“The waterways of Anne Arundel County are part of our heritage, and we are committed to 21 22 23 24 25 26 27
securing them for the next generation.” said Schuh. “Despite much progress, we need to purse N e gL T g g e e e R
innovative and creative strategies to supplement our current waterway improvement program, 28 29 30 31 S e e o pal e loior e et R T N o o

By Amanda Yeager - Contact Reporter

MAYS, 2017, 12:42 PM

nne Arundel County is contracting with the private sector to strengthen water quality protections
for the Severn Bun, Patapsco and Patuxent waterways, County Executive Steve Schuh announced
Friday.

Schuh said the county has signed a $3.8 million agreement with Resource Environmental Solutions, a

natinmal firm with a racianal Affica 0 Odantan that will nay for ractaratiom nf 2 cnn linear faat nf ctraam
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ALTERNATIVE DELIVERY

Howard County: Design-Build
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QUESTIONS FOR DISCUSSION

Take a watershed approach

—What are the drivers for watershed planning? How will projects be implemented? How can
the watershed plan output facilitate project implementation?

Apply a wide range of management practices

—What mix of projects will provide the most benefit? Are you considering projects at a
variety of scales?

Explore alternative delivery mechanisms

—Have you streamlined permitting? Have you streamlined procurement? Are you entering a
race to the bottom?

Nurture external partnerships

—Are the local NGOs your friend or foe? Have you built partnerships with those who have
common interests?

Develop robust monitoring and assessment programs
—Are you monitoring the BMP? Or the improved health of the receiving waters?
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EXTERNAL PARTNERSHIPS

Baltimore City + Blue Water Baltimore

&« C | & Secure | https://www.bluewaterbaltimore.org/about/ Q | ¢

2 Apps G Google Reading List

ContactUs | ReportPoliufion | Read The Blog >

e BLUE
s \\/ATER a

~ BALTIMORE ABOUT Us LEARN PROTECT RESTORE TAKE ACTION DOMATE

About Us @ - |

Blue Water Baltimore’s mission is to restore the quality of Baltimore’s
rivers, streams and Harbor to foster a healthy environment, a strong

economy and thriving communities.
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EXTERNAL PARTNERSHIPS

Howard County + READY Program

(%] @ path-iaf.org/ready/ y il v |

=3

Paogls Acting Tagether In Howard

Home  About PATH Current Campaigns  Victories News and Events ~ Donate n u

READY

Restoring the Environment and Developing Youth

READY employs Howard County residents ages 16-26 to build rain gardens
READY

Milestones ———

and conservation landscapes that filter stormwater runoff and alleviate

flooding from pavement and other impervious surfaces.

2010——___ . 201 2RreA0Y Begins Work
Chesapeake Bay "Pollution Diet™| . ; . . . .
r 3 ;“uf:gﬁ;:t;:‘;:':ﬁ;’a‘i’;"::::n?m The investment Howard County makes in READY vyields returns in four ways:
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QUESTIONS FOR DISCUSSION

Take a watershed approach

—What are the drivers for watershed planning? How will projects be implemented? How can
the watershed plan output facilitate project implementation?

Apply a wide range of management practices

—What mix of projects will provide the most benefit? Are you considering projects at a
variety of scales?

Explore alternative delivery mechanisms

—Have you streamlined permitting? Have you streamlined procurement? Are you entering a
race to the bottom?

Nurture external partnerships

—Are the local NGOs your friend or foe? Have you built partnerships with those who have
common interests?

Develop robust monitoring and assessment programs
—Are you monitoring the BMP? Or the improved health of the receiving waters?
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MONITORING AND ASSESSMENT

Montgomery County Special Protection Area (SPA) Program

STEP 1 STEP 2 STEP 3 STEP 4
Preliminary Monitoring Drainage Area Targets &
Screening Goals Characteristics Metrics

PERFORMANCE Size in acres AQUATIC CONDITIONS

Compare ESD practices Subwatershed Hydrologic response

Evaluate function Zoning Water quality

Biological integrit:

s Geomorpic ity

State design criteria Soii]Is

MS4 requirements RIPARIAN CONDITIONS

S Forest & wetlands
Refine guidelines Gion Buffer zone hydrology
P Buffer water quality
PROTECTION Watershed storage _
_ - i Vegetative structure
Aquatic condition Stream quality - i
Riparian condition Precipitation P P
Type of ESD

Reference Site Selection & Assessment
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STEP 5

Monitoring
Matrix

Monitoring approach
Monitoring design
Stations & equipment
Timeframes
Estimated costs



QUESTIONS FOR DISCUSSION

Take a watershed approach

—What are the drivers for watershed planning? How will projects be implemented? How can
the watershed plan output facilitate project implementation?

Apply a wide range of management practices

—What mix of projects will provide the most benefit? Are you considering projects at a
variety of scales?

Explore alternative delivery mechanisms

—Have you streamlined permitting? Have you streamlined procurement? Are you entering a
race to the bottom?

Nurture external partnerships

—Are the local NGOs your friend or foe? Have you built partnerships with those who have
common interests?

Develop robust monitoring and assessment programs
—Are you monitoring the BMP? Or the improved health of the receiving waters?
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LESSONS LEARNED FOR OHIO MS4s

Take a watershed approach

Apply a wide range of management practices
Explore alternative delivery mechanisms
Nurture external partnerships

Develop robust monitoring
and assessment programs

Don’t forget about maintenance
and dedicated funding
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