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The Chesapeake Bay Watershed
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EFFECTS OF IMPERVIOUSNESS ON RUNOFF AND INFILTRATION

40% Evapotranspiration 38% Evapotranspiration

' 50% ' 42%

Infiltration Infiltration

Natural Ground Cover Low Density Residential (e.g. rural)
0% Impervious Surface 10-20% Impervious Surface

35% Evapotranspiration 30% Evapotranspiration

' 35% 127
Infiltration Infiltration
Medium Density Residential High Density
(e.g. subdivision) Residential / Industrial / Commercial
30-50% Impervious Surface 75-100% Impervious Surface
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Sources and Sectors

Targets for Bay
Nitrogen, by Source
(Millions of pounds) Stressors on Bay health identified in
the total maximum daily load (TMDL):
300 ] Forest +
non-tidal
250 | paten e Nitrogen, Phosphorus, & Sediment
deposition
200 Septic v Forests
Wastewater + v Agf‘iCUltU re
150 combined
sewer v' Wastewater Treatment Plants
100 overflow ) v’ Septic Systems
W Uraniurio v’ Urban or Stormwater Runoff
50 B Agriculture

2009 2025 Table source: Marc Ribaudo, Economic Research Service, U.S. Department of Agriculture



Stream Health

<5%

« Wiater cool and dean

* Stream banks and bottom
typicaly stable

« Trout can be found

* Endangered species can be
fourd

« Many fish species

* Many salamander spocies

* Many freshwaler mussels

* Many insect taa

No trout

i} ?1 and only tolerant insects

Percent Impervious Surface

5-10%

« Waler may be wamer and
siightly polluted

* Erosion may be avidenl

+ No brook trout

+ Most rare and endangered
species absent

+ Many pollution tolerant fish

+ Fower salamander speces

* Only tolerant mussets

+ Fower insect taxa

10-20%

« Water warmer

* Erosion usually obwvious

* Trout absant

* Rare stream species absent

» Fewer fish speces

* Only theae (olerant salamander
speces

* No native mussels

* Mostly tolerant msects

>20%

= Water warm and pollution usually
evident

* Unstable habital

* Trout absent

* Non-natve species domnale
S0Me sireams

* Only tolerant fish species

» One salamander species

* No nalive mussels

* Only tolerant insects

Source: MD DNR



Amount Rate
of of
Pollutants Discharge

Pollutant
Concentration

Timg —

Beginning of Storm

UNIVERSITY OF

MARYLAND Source: Florida Department of Environmental Regulation
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Total Annual Precipitation (inches)

Observed Annual Precipitation

70
Maryland District of Columbia
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18 { W Very Warm Nights:
60— 16 Number of Days with Minimum Temperature of 75°F or Higher
Il Extremely Hot Days:
% 14 - Number of Days with Maximum Temperature of 100°F or Higher
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Chesapeake Bay health scores increasing over time *
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UMCES Report Card https://ian.umces.edu/site/assets/files/27090/chesapeake-bay-watershed-report-card-2020.pdf



Large scale stormwater solutions...
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Small-Scale Stormwater Solutions

/“\' - P . -

0 Conservation Landscapes (4) Infiltration Practices
(2) Rain Gardens (5) Rainwater Harvesting
(3) Permeable Hardscapes (6) Green Roofs

Watershed Stewards Academy Raincaping Manual



Typical Community Scenario
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Image courtesy: Formecology LLC, 2019
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Stormwater rushes off
hard surfaces and picks
III'I i'!l!:l”'l.llllr]t:-i,l {_'I'I'I.IS-I!'IH
flooded and polluted
SITEAMS,

Potable water is
wastefully used for
irngatng landscape.

Frnge Courtiesy af Gty of Reckyille
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TREES Precipitation and

Evapotranspiration Canopg Interception

M,
\MVWJ ,,.,3

Tree Functions
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Source: Green Infrastructure Center, Inc. (GIC) http://gicinc.org/trees_stormwater.htm



Rain Gardens
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SECTION CUT LINE
(SEE FIGURE 11C)

A Virum dentatum/rowncod Viurm
46'HT-42"0c.
+ Medium height deciduous shrub which
‘praduces white flowes n late Spring

‘Purple Dome

New England Aster; 1.5-3 HT- 24" ..

+ Dwarl pereanial that biooms theough
‘September with vibrant purple flowers

D Rudbeckia fulgida/Black Eyed Susan
2HT-24"0c.
« Native, yellow flowering perennial
that blooms from June to October

Nota: o.c. = on center spacing

l.. » .Q' -t Y&
! e VL <l \V B ol
. B 4

12-36"
EXCAVATED/
AMENDED SOIL DEPTH

A‘.v

B Faicum viratum ‘shanandoan
Red Swichgrass; 34' HT- 42" o.c.
* Medium height grass with color
intarest Spring through Fall

C2 s versicotor/ B Fag s
2430°HT- 12" 0c.
- Swordiie loaves with large,
Viclt-blue lowers inlats Spring

E ssciopios tuberosaymatety Mikwosd
1-2HT- 18 0c.

+ Medium height perennial wih
orange flowers in early Summer
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LOOSEN/SCARIFY SOIL ON BOTTOM OF GARDEN
BEFORE ADDING AMENDED SOIL

Slide Courtesy of Montgomery County RainScapes



Conservation Landscapes

TE 5

" Conservation
landscaping is a type
of landscaping that
benefits the
environment by
improving water

* quality, preserving
native species, and
providing wildlife
habitat.




v"  Reduces air and water pollution
v' Conserves non-renewable resources such as fuel and water
v' Helps maintain regional biodiversity

v Helps eradicate non-native inv

“Landscaping with'spi QR.< 2o R Tee S 2 -
UNIYE P | B g 2 Pk N S A TR & e QIO | 7 icker (2003)
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Conservation Landscape Practices: Where?

Location 1

s Location 3

Stream

UNIVERSITY OF

S : Ch ke Bay Land Professional certificati
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Water can be directed toward
a Conservation Landscape by
natural slopes, downspout
splash blocks or rock-lined
channels, or from a 4
rainwater harvesting 4
hose/overflow. i —

—

I

| ||i ||| Soil mix, or compost-amended, tilled soil

P A

Figure 1.1. Overview of a Conservation Landscape
]%(AT]::}EYNI/% F E A R L E S S I D E A S Slide courtesy of Watershed Stewards Academy Manual



Design Elements of a Conservation Landscape

INFLOW-—Warer flowing off hard
surfaces (for example a roof or
driveway) can be delivered to

the Conservation Landscape
through a swale lined with decora-

tive rock or plants, through a pipe, Gradual Side Slopes
or across a landscaped area. (2:1 Maximum)

Overflow
Slight depression ~ 3 inches

Soil media depth Tilled, amended soil
(6-12 Inches recommended) (replaced if necessary) Existing Soil

Bottom of Excavation
UNIVERSITY OF
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Slide courtesy of Watershed Stewards Academy Manual



Getting to the Root of the Problem

Common
?p:ru Prairie Ninebark
CELn 2> _ Perennial Dropseed  Black-eyed
S Daylillies  fFountain Grass Susan
TevSEL T e
o< "-‘*'g Y e iy ; Butfalo ‘{ .
o ..x'“'s < escue - . P, 4
o 2 puiy Turf | AN
hs R R M

Root systems play a large part
in rainwater infiltration. The
goal is to store more water in
root systems and to allow
water to return to
groundwater storage.

Courtesy of Mid-America Regional Council
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18 desrod on the uphdl
side of the gaeden, B
consult DETAIL 1 on / . A Panicum virgatum 'Shenandoah’/
PAGE 47. b : X 4-6'HT-42"oc. Red Swichgrass; 3-4' HT- 42" o.c.
» Madium height deciduous shrub which + Medium height grass with color
produces white flowers in late Spring Interest Spring through Fall

SECTION CUT LINE
(SEE FIGURE 11C)

01 Aster novas-angliae ‘Purple Dome’/ c2 Iris versicolor/ Blue Flag Iris
New England Aster; 1.5-3' HT.- 24" o.c. 24-30"HT-12" 0.
+ Dwarf pereanial that blooms through + Swordlike leaves with large,
Septamber with vibrant purple flowers viclet-blue flowers in late Spring

D Rudbeckia fulgida/Black Eyed Susan E Asclepias tuberosa/Butterfly Milkweed
ZHT-24"oc. 1-2'HT- 18" o.c.
+ Native, yellow flowering perennial * Medium height perennial with
that blooms from June to October orange flowers in early Summer

Note: o.c. = on center spacing

UNIVERSITY OF

M_ARYLAND Slide Courtesy of Montgomery County RainScapes
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Before and After

Image courtesy of CJ Lammers
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Rebate/Incentives:
Montgomery County RainScapes
Prince George’s RainCheck
Howard County CleanScapes
D.C. RiverSmart Homes
Virgina — VCAP program

RESOURCES

UMD Sea Grant Extension:
Extension.umd.edu/watershed

Watershed Stewards Academy(WSA)
RainScaping Manual:
http://aawsa.org/wsa-rainscaping-manual-2

WSA Conservation Landscaping Design

Tool:
http://aawsa.org/conservation-design-tool/

Cheasapeake Network — Conservation Landscapes Fact Sheet: %
https://chesapeakestormwater.net/wpcontent/uploads/2022/07/96#£Z£=

1.pdf £

Montgomery County —Conservation Landscaping Temp '
https://www.montgomerycountymd.gov/water/Resources
Files/rainscapes/CL_PlantingDesignsTemplates.pdf

Chesapeake Bay Native Plant Database:
https://www.nativeplantcenter.net/plants/

Chesapeake Bay Landscape Professiona
CBLpro.org
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University of Maryland Extension programs are open to any person and will not discriminate against anyone because of race, age, sex, color, sexual orientation, physical or
mental disability, religion, ancestry, national origin, marital status, genetic information, political affiliation, and gender identity or expression.




