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Welcome to the Webcast

• To Ask a Question 
– Submit your question in the chat box located to the left of  

the slides. We will answer as many as possible during Q&A. 

• To Answer a Poll Question 
– Simply select the preferred option. For those viewing this 

session alongside several colleagues, respond in a manner 
that represents your organization as a whole.

• We ARE Recording this Session 
– All comments and questions will be recorded and included in 

the archives.  We will notify you as soon as the recording and 
related resources are loaded on the web.

• We Appreciate Your Feedback
– Fill out our evaluations – our funders need to hear it! 

http://www.surveymonkey.com/s/SW-Residential_Webcast2011
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Webcast Resources

Today’s presentation and resources will be posted at
http://www.mawaterquality.org/capacity_building/swmanagement.htm

R1.  Understanding Watershed Behavior

R2. On Watershed Education

R3  “The Clipping Point” Tech Bulletin No. 8

R4  “Local Nutrient Accounting” Tech Bulletin No. 9

R5  “Freedom Lawns”

R6  USRM Manual 8 “Pollution Source Control Practices”

R7  USRM Manual 11 “USSR User’s Guide”

R8 & 9 Disconnection Research and Case Studies

R10 CRC Rain-garden Template Forms

R11 Montgomery County RainScapes Rewards

R12 Weblinks to Stormwater Outreach Resources

And a pdf of today’s presentation



Speaker Info

Tom Schueler
Chesapeake Stormwater Network and

EPA Chesapeake Bay Program Stormwater Coordinator

Baltimore, MD 

watershedguy@hotmail.com
www.chesapeakestormwater.net

mailto:watershedguy@hotmail.com
mailto:watershedguy@hotmail.com
http://www.chesapeakestormwater.net/


To learn how you can have access to: 
Discounted Webcasts

Free One-day design workshops
Intensive master stormwater design seminars

Direct On-site technical assistance 
Self guided web-based learning modules

Visit: www.cbstp.org

Chesapeake Bay 
Stormwater Training Partnership 

http://www.cbstp.org/


Webcast Agenda

1. Watershed Behavior Quiz

2. Basics of Stormwater Outreach and 
Education

3. Local Case Studies in Delivering Residential 
Stewardship Projects

4. Key Lessons Learned 

5. Targeting Priority Neighborhoods

6. Calculating Nutrient Reduction



Webcast Caveats & Ground Rules 

• The opinions in this webcast are exclusively 
those of CSN 

• Please ask questions or make comments using 
the chat box

• We are still in a experimental phase of 
implementation, learning on the fly

• Kudos to the many local governments and 
watershed groups that provided data on 
what worked (and what didn’t)



I
Watershed Behavior Pop-Quiz

how well do you know your neighbors ?



Poll Question 1
What is the largest crop by area in most metropolitan areas?



Answer: 

Turfgrass is single largest crop by area
In the Chesapeake Bay Basin

Grows by 5 to 10% each decade

2/3 is the home lawn 

Nutrients, pesticides, and irrigation 



Poll Question 2
What proportion of homeowners apply fertilizer?  

a) 10 %

b) 25 %

c) 50 %

d) 75 %

e) 95 %



Answer: 

Almost 90% of Bay residents have a yard

About 50% fertilize their yard

Average of two applications per year

50% of fertilizers over-fertilize 



Poll Question 3
What percentage of dog-walkers pick up after their pets? 

a) 10 %

b) 25 %

c) 50 %

d) 60 %

e) 75 %



Answer:

About 40% of all households own a dog

Only half of dog owners are dog walkers

About 60% of dog-walkers claim to pick up 
after their dog “some or  all of the time”

What a bunch of liars



Poll Question 4
What % of homeowners change their own fluids and use storm 
drains to dispose of them?

a) 2 %

b) 10 %

c) 15 %

d) 25 %

e) 40 %



Answer: 

Only about 30% of homeowners change their 
own oil or antifreeze anymore.

80% of do-it-yourselfers claim to dispose or 
recycle of fluids properly

More prone to recycle oil than anti-freeze

Most used trash can rather than storm drain



Poll Question 5
What percentage of homeowners wash their own cars?

a) 25 %

b) 40 %

c) 50 %

d) 65 %

e) 90 %



Answer:  

65% of households wash their own cars

60% of these can be considered chronic 
car washers (wash at least once a month)

80% reported wash water drained directly 
to the street (and presumably the storm 
drain)

~ 800 gallons per hour with hose 



Poll Question 6
What % of homes have downspouts that are directly connected?

a) 10 %

b) 25 %

c) 50 %

d) 75 %

e) 95 %



Answer: 

0 to 100% (Trick Question)

The percentage of homes connected to storm 
drain system is unique to each neighborhood 
(lot size, age , basements).That’s why we do a 
neighborhood source assessment.

See Resource 1 for the watershed  behavior survey data 



II.
Basics of Stormwater 

Outreach and Education



• A 2010 survey of local stormwater 
managers indicated their top training 
priority was to learn how to better handle 
public involvement and stormwater education. 

• They ranked public involvement and 
stormwater education as the weakest 
minimum management measures in their 
current MS4 stormwater permit program

• Most are used to responding to citizen 
complaints, but not comfortable or trained 
to reach out and educate homeowners 

• Many are unaware of that effective public 
stewardship programs can help achieve local 
nutrient  reductions under the Bay TMDL

The Starting Point 
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YARDS
Fertilization
Rain Gardens
Pesticide Use
Lawn Watering
Landscaping
Tree Canopy Cover
Yard Waste
Soil Reclamation
Erosion Control 
Septic Systems
Swimming Pools 

ROOFTOPS
Downspout Disconnection
Rain Barrels 
Add/Subtract IC

DRIVEWAYS
Car Washing
Hosing/Blowing
Winter Deicing

GARAGE
Household Haz Wastes
Fluid Changing

COMMON AREAS
Pet Wastes
Stormwater Practices
Stream Buffers
Storm Drains

Residential Watershed Behavior
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Challenges to Changing Homeowner 
Behaviors

 I didn’t know that was a problem! (Lack of public 
understanding)

 What does that have to do with me? Everyone 
else is doing it. (Pollutant-producing behaviors are 
ingrained in our everyday lives)

 What am I suppose to do about it? (Lack of clear 
instructions)

 I have too many things I should do. (Competition 
with other issues)

 I don’t have enough money/expertise or time 
(Lack of resources) 24



Scaling up Issues

• Each stewardship project serves a tiny 
drainage area

• Hundreds or thousands are needed to make a 
meaningful difference

• Need to recruit homeowners to participate

• High cost for individual on-site planning & 
technical assistance

• Require ongoing homeowner maintenance 

25



Some rain garden math

• Assume 500 sf of roof per rain garden

• 88 would be needed to treat the equivalent of 
one impervious acre

• 880 rain gardens would remove about 10 
pounds of phosphorus and 75 pounds of 
nitrogen 
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Residential Stewardship Projects are Part of the 
Watershed Solution

• Most urban watersheds are 
about 60 to 75% residential 

• Residential stewardship is one of 
many different local watershed 
restoration strategies

• While initial reductions due to 
stewardship may seem trivial, 
they can grow year after year

• More residential stewards 
translates into more support for 
watershed restoration
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Another slice 
of restoration

A slice of 
restoration
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A Brief History of Stormwater Education and Public 
Involvement in the Bay Watershed

1980 to 1990: Watershed groups create a lot of 
boring and ineffective brochures 

1990 to 2000: Larger communities with MS4 permits 
produce even more boring brochures, websites and 
incredibly boring workshops and stakeholder meetings 

2000 to 2005: Both groups discover that videos can 
induce even greater levels of watershed dementia 

29



A Brief History (continued)

2005: The first serious effort: the Chesapeake Bay 
Club

2006: Funding withdrawn due to humor violations

2007-2010: Watershed groups experiment with 
demonstration projects to directly engage 
homeowners in residential stewardship

2011: First workshop to share lessons learned  

30
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Stormwater Outreach Methods 
What folks prefer and what we actually use

0 2 4 6 8 10

Television

Newspapers

Community
Newsletters

Video

Brochures

Cable TV

Demonstration
Projects

Internet

Consultations

Training Workshops Used by managers

Preferred by 

residents

See Resource 2
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Passive Education and Public Involvement 
Approaches Don’t Work 

The public learns its stormwater lessons by building and 
planting things in their yards and engaging in fun outdoor 
activities. 

The trick is providing incentives to motivate them:
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II. Chesapeake Bay 
Case studies in delivery of residential 

stewardship projects 



Some Pioneer Projects

Chesapeake Bay Demonstration Projects

• Alliance for the Chesapeake Bay
• Blue Water Baltimore
• Center for Watershed Protection
• Corsica River Conservancy 
• DC River Smart Homes
• Gunpowder River Conservancy
• Montgomery County Rainscapes Rewards
• Watershed Stewards Academy
• Arlington, VA, Gaithersburg, MD
• Rockville, MD  

Programs Elsewhere in the Country

•Portland, Seattle, Toronto, Kansas City

35



Watershed Retailer Case Study
Blue Water Baltimore

Funding: NFWF Grant and Baltimore City Contract

Outreach: Two staff w/neighborhood specific outreach 

Targeting: Two subwatersheds and priority neighborhoods

Design: Outdoor Water Audit by BWB staff

Installation: By BWB staff or contractor

LID Goal: 2000, predominately disconnections *

Tracking: Post Construction Inspection  

Notes: Runs own native plant nursery

Website:  http://www.bluewaterbaltimore.org/programs/clean-
waterways/waterauditprogram/
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BLUE WATER BALTIMORE “RAINFALL RECYCLING”  SUBSIDIES 

Practice Installation Materials
plants

Planning Limitations

Rain Barrel Free $25 off Free At least 50 gallons 

Downspout 
Disconnection

Free Free Free Above-ground only

Rain Garden Half off up 
to $500

Half off up 
to $500

Free Treats connected  
impervious area 

Conservation
Landscaping

Half off up 
to $300

Half off up 
to $300

Free Must reduce 
runoff *******

Hardscape 
Removal

Half off up 
to $200

Half off up 
to $200

Free Must reduce 
runoff

Shade Tree Free $35 Free 2 per lot
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Landscape Contractor Retailer
Corsica River Conservancy Rain Garden Project

Funding Source: NFWF grant 

Incentives: Free Installation of $2000 Rain Garden

Targeting: Centerville, MD, three homeowner association

Design: 4 Local Master Gardeners

Installation: CRC-designated landscape contractor 

Rain Gardens Installed:  250  

Tracking: CRC takes before and after photos, GPS 
coordinates, street address

Maintenance: Simple Agreement, with annual tasks 

Other Notes: Several different planting templates offered

Website:  http://www.corsicariverconservancy.org/activities

See Resource R-10
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County Rebate Program
Montgomery County Rainscapes Rewards  

Funding Source:    Stormwater  Utility
Incentives: Max  Rebates up to  $1200 for residential and 

$5000 for non-residential properties
Coordination: One staff for coordination, technical support and 

review; ½ position for outreach; ½ position admin 
support  

Targeting: County wide, (RainScapes Neighborhoods targets six 
priority neighborhoods through County-installed 
projects – One staff; ½ position outreach; ½ 
position admin support)

Design: Property owner responsibility but also on-line and/or 
onsite technical assistance available 

Installation: By property owner or their contractor 
Tracking: Post-Construction Inspection, GIS tracking and           

Maintenance Inspection
Other Notes: On-line application system

Website: 
http://www.montgomerycountymd.gov/dectmpl.asp?url=/content/de
p/water/rainscapes.asp

See Resource R-11
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Rainscapes 

Practice
Residential

Commercial, Multi-Family,  

or Institutional

Rain Gardens $1,200 $5000 total- based on $1/ sf impervious area treated or 
$2500/rain garden whichever $ is greater 

Conservation 
Landscaping -
Replacement of turf or 
invasive species

$250-750; $1/square feet -
minimum 250 square feet

$3000; $3/square foot – 350 square feet minimum  

Urban Tree Canopy $600 per lot; $150/tree $600 per lot; $150/tree

Permeable Pavers $1200 – 100 square foot 
minimum

$5000 – 350 square foot minimum

Pavement Removal $600 - $1200 – 100 square 
foot minimum;  rebate 
amount varies depending 
on planting material

$1800 - $5000 – 300 square foot minimum; 
rebate amount varies depending on planting material

Green Roofs $1200 – 300 square feet or 
¼ of roof- retrofit

$5000 - 300 square feet or ¼ of roof- retrofit

Rain Barrels $200 (must capture 200 
gallons)

$200 (must capture 200 gallons)

Cisterns $ 500 ($1/gallon stored, 
250 gallons min.)

$ 2000 ($1/gallon stored, 250 gallons min.)

Dry wells $ 600  $ 600  
40



RainScapes projects

Photos courtesy of MC-DEP RainScapes Program
41



More RainScapes Projects

Photos courtesy of MC-DEP RainScapes Program
42



Delivery w/ Co-pays
DDOE River Smart Homes

Funding Source: Stormwater Utility, Grants and Operating Budget 

Incentives: Up to $1,200 per single family home.

Targeting: City-wide, but several priority CSO neighborhoods are     
targeted for intensive outreach

Design: DDOE conducts site audit and sends to nonprofit 
contractors for design

Installation: DDOE contracts with nonprofits for residential
installation, and certifies landscape contractors 

Tracking: Post Construction Inspection and GIS tracking 
Other Notes: Participating Owners are eligible for reduced   

stormwater utility fee

Website:  http://ddoe.dc.gov/ddoe/cwp/view,a,1209,q,497794.asp

• http://ddoe.dc.gov/ddoe/cwp/view,a,1209,q,502036.asp
43
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DC RiverSmart Program Co-pays 

Practice
Single Family

Homes 
Multi-family 
and Churches

Limitations

Rain Barrel $ 30 NA All require site audit

Six month backlog on site 
audits 

Co-pays are to the pre-
approved and certified 
landscape contractors at time 
of installation

DDOE is running a 
competitive mini-grant 
program for multi-family and 
house of worship  

Cisterns NA Grant
Rain Garden $75 Grant
Conservation
Landscaping

100 Grant

Hardscape 
Removal

NA Grant

Permeable 
Paver  

DC covers 
first $1,200

?

Shade Tree 50 NA

Turf 
Removal 

NA Grant
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Other Stewardship Delivery Options

• 10% Property Tax Credit (Anne Arundel County)

• Discount on Stormwater Utility Fee 
(Philadelphia)

• Disconnection Fundraiser ($50 per, Portland, OR)

• Mandatory Disconnection (Toronto) 

• “Garden Angels” and “Stormwater Champions” 
(Kansas City)
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Common Problems Encountered 

High initial investment in outreach to create 
demand

Hard to keep up with demand once things get 
going

Shortage of trained home auditors and 
installers

Reducing administrative burden for applicants

46



Questions and Answers



IV 
Lessons Learned So Far 



Modifying Stewardship Under the Bay TMDL 

Focus on nutrient reduction and 
acres treated  

Means Scaling Up Delivery of 
Stewardship

Shift in Stewardship Practices 
Applied

Fertilizer Reduction *

Rooftop Disconnection

Reforestation

Conservation Landscaping

Rain Gardens
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Right now, none of our residential 
stewardship programs focuses on 
reducing urban fertilizer use, despite 
the fact it is the most cost effective 
nutrient reduction strategy  

• 1.5 million acres of home lawn are 
fertilized 

• Very limited incentives beyond free 
soil testing and passive technical 
advice

• We send conflicting messages to 
homeowners about lawn fertilization

#1 Urban Fertilizer Reduction

See Resource 4
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Fertilizer Message 1 

• Get a soil test, and if adequate P is 
present, then select P-free fertilizer 

• Calibrate your spreader 

• Follow label directions of weed/feed 
products

• Use slow release N fertilizer in Fall only

• Apply 1 to 4 lbs of actual N per 1000 
square feet

• Do not apply to frozen soils, impervious 
cover or in advance of a thunderstorm 

• Use a composting lawn mower and recycle 
composted leaves over yard 

• Set mower height at three inches 

• Irrigate only after extended drought

• Don’t washout your spreader over IC 

See Resource 5
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Fertilizer Message 2 

Tommy makes an offer you can’t refuse!

• Keep your spreader in the garage for 
the next three years to protect the Bay

• Save 150 bucks and three weekend days 

• If you still like the look of your lawn 
after three years we will buy back your 
spreader for $150

• If you think your lawn looks like crap, 
we will pay for a lawn makeover worth 
$500 (using our green lawn service)   
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The Competing Fertilization Message 

Consumer surveys indicate the primary and 
almost exclusive sources for 
information on fertilizing their lawns 
are: 

• TV and radio commercials

• Product labels in the big box store

• Store attendants

• Recommendation from their lawn care 
company    
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Craft a clear and simple message

Link it to recognized 
community problem 

Never presume much 
awareness

Keep it uncluttered and 
jargon free

Make it direct, simple, and 
humorous 

Package in small, slick and 
durable units

Make sure its in the right 
language  

See Resources R-2 and R-12
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# 2 The Shift Away from Rain Barrels 

• Low runoff reduction

• Winter shutoff

• Outdoor water demand is 
lowest when it is raining a 
lot  

• Homeowner dewatering 
needed

• The barrels are still in the 
garage 

• A lot of barrels are 
needed per home

www.composters.com
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Rain Water Harvesting

• 1500 sq. foot roof 

(60’ x 25’)

• What size tank needed 
to capture 1.2” rainfall?

• Assume 40% 
capture/reuse efficiency

Practice # Needed

Rain Barrel 
(55 gal)

51

Rain Tank

(1000 gal)

3

Cistern 1-3000 gal

Answer: 2800 Gallons
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Rain Water Harvesting

1000-gal Tank 3000-gal Tank

57



# 3 Need for standard training on outdoor water audits 

• Understand gas, water, sewer, cable, 
row, grade and basement constraints

• Evaluate the degree of  roof 
connection, property drainage and 
likely stormwater impact

• Measure the IC area that generates 
home runoff 

• Find the best locations for the most 
feasible and effective projects

• Offer a broad range of other 
potential stewardship projects for the 
homeowner  
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# 4 Give consumers choices 
in the rain garden landscape 
template 

They are motivated most by the 
beauty, butterflies and habitat 
provided (or the prospect of a dry 
basement)

Source: Maplewood, MN
59



# 5 Rooftop Disconnects are usually the most cost-effective 
strategy (if they actually reduce “runon” to IC) 

See Resource R-8 and R-9 

• Good sites are located in 
neighborhood clusters

• Surface disconnections are 
most feasible, but may 
involve a lot more than 
flexible pipe, particularly at 
tight sites

• Subsurface disconnections 
are more expensive and are 
often combined w/ other 
projects (e.g., rain gardens) 
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# 6 Simple disconnection is not as 
“simple”  as it appears:

• Surface disconnections need right 
grade, distance and filter path

• Harder to sell to homeowners
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# 7 Best Outreach Options

• Limited wholesale outreach  
(website, door hangers, facebook, 
press releases and radio PSAs)

• Mostly retail outreach effort 
(community fairs, HOA meetings, 
work parties, library displays, rain 
garden tours)

• On-site outdoor water audits

• Workshops are usually a killer 

• Over time, word of mouth is 
important 
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#8 Local Partners Leverage Your Retail Outreach

• Local Watershed Groups
• Faith Community 
• Master Gardeners
• Nurseries (especially 

native plants)
• Landscape Contractors
• Landscape Architects
• Youth Service Groups
• Homeowner Associations
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# 9 Stewardship projects as the “gateway drug” to more 
active homeowner stewardship role

• Do homeowner satisfaction 
surveys 

• Provide indoor stewardship 
opportunities (e.g. energy audits 
and water efficiency) 

• Offer other watershed 
engagement opportunities (stream 
walks, volunteer monitoring, etc.)

• Links to other local and extension 
resources (deer, stinkbugs, green 
ash)

Disclaimer: CSN does not 
condone planting of cannabis in 
backyard rain gardens. Although 
if we did, we wouldn’t need to 
offer subsidies.
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V. Targeting High Priority 
Neighborhoods

Look for 
Similar:

•Lot Size

•House types
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Neighborhood Source Assessment (NSA)

• Lawn condition

• Lot Size?

• Estimated Age of Neighborhood?

• Percent of homes with basements?

• Rooftop connection/disconnection

See  Resource R-7 for a User’s Guide 
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Proportion of total 
neighborhood turf lawns 

with the following 
management status:

NSA: Yard & Lawn

Medium

High

Low
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NSA: Rooftops

% Directed  to 
Impervious Surface?

% Directly Connected? %  Discharge to Pervious Area? Room for a Rain 
Garden?

% Discharge to Rain 
Barrel? 68



VI. Calculating Nutrient Reduction Credits

Simple methods to compute aggregate 
load reduction of residential 
stewardship projects provided in 
Resource 4 
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Compute Baseline Load w/ Simple Method

L = [ P * Pj* Rv/12 ] [ C * A *2.72]
Where:

L  = Annual load (lbs)
P  = Annual rainfall (in) (40)
Pj  = Fraction of storms producing runoff (0.9)
Rv = runoff coefficient (0.95)
C  = Pollutant concentration EMC (mg/l)

for TP= 0.3 for TN = 2.0
A  = Site Area (acres) (20)
2.72 = Unit conversion factor
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Example for Residential Stewardship Projects

• Contributing Drainage Area: 
– Treatment Goal  20 acres of rooftop IC 

treated by rain gardens

• 880 individual rooftop 
disconnections and rain gardens 
installed @ 220 homes 
– Captures 0.25 inch of rainfall 

– provides 60% runoff reduction (HI)

Stormwater Retrofit Removal Rate Adjustor  

Volumetric Criteria Mass Removal Rate  %

Rainfall 

depth 

Degree of 

RR

Total 

Phosphorus

Total 

Nitrogen

0.25 LO 20 20

HI 30 30
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Example for Residential Stewardship Projects 

• Baseline Load 
– TP: 50 Lbs/year  

– TN: 335 Lbs/year

• Retrofit Removal Rate 
– For TP: 30

– For TN: 30

• Nutrient Load Reduction Achieved 
– For TP:  50 * 0.30   = 20 pounds

– For TN: 335 * 0.30 = 101 pounds 
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Discounts, CSO Credits, and Verification

• Studies indicates major homeowner changes to 
landscaping  every 7 to 10 years

• Residential stewardship projects should not be 
considered a permanent BMP

• Need local post construction inspection to determine 
if individual projects actually are treating 
stormwater, take GPS coordinates and digital photos, 
and secure right of access for future maintenance 
inspection 

• Drive-by inspections every 5 years to ensure they are 
still working

• Double credit for projects in CSO watersheds (IC 
pollutant reduction + overflow reduction)  
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What is the road ahead for the next  generation of 
residential stewardship projects ?

• Sustained funding through stormwater 
utility or intra-municipal nutrient trading 
(from wastewater utility)

• Localities write the checks, but the 
private or non-profit sector interact 
with the homeowner (e.g., energy 
efficiency) 

• Standards and  training for home 
auditors and installers

• Cooperative purchasing of materials

• Stormwater utility fees are indexed to 
homeowner stewardship and maintenance 
behavior 
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The next generation (continued)

• The metric for projects shifts from bean 
counting to aggregate runoff and 
nutrient reduction 

• Test watersheds where homeowners are 
subsidized for three years NOT to 
fertilize their yards

• New stewardship practices are 
introduced such as spreader buybacks 
and soil compost amendments

• Recruitment and outreach through social 
media and rain parties

• Community goals (10,000 rain gardens)
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Questions and Answers
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Thanks ! 

Thanks to our funders, we have provided this 
webcast for free. Please take 3-5 minutes to let 
us know how we did! Our funders need to hear!

http://www.surveymonkey.com/s/SW-Residential_Webcast2011

Or e-mail your comments directly to watershedguy@hotmail.com


