Module 2

Basic Stormwater Principles
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Module 2a.

Overview
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Program Administrators and SWM
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Program Administrators and SWM
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Stormwater Runoff

* Precipitation exceeds the
capacity of the ground to
absorb water

* Picks up:
— Sediment -y Y
STREET,RUNOFF
— Trash
— Oil
— Fertilizers
— Other pollutants

STORMWATER RUNOFF
ENDS UPJIN|LOCAL

STREAMS;ICREEKS,
RIVERS AND LAKES.
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VSMP Technical Criteria

Water Quality

* Reduce pollutants carried
offsite in stormwater runoff

e Establish threshold for total
phosphorus
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VSMP Technical Criteria

Water Quantity

* Channel erosion protection
* Flood protection
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Compliance with the Part Il B water quantity
criteria satisfies minimum standard 19 of the
Erosion and Sediment Control Regulations.
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Virginia Runoff Reduction Method

* Water quality compliance tool
— New development
— Redevelopment
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Environmental Site Design

* Mimic natural runoff characteristics

* Minimize impacts of development on water
qguality and quantity
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Best Management Practices (BMPs)

* Reduce stormwater runoff and/or
* Remove pollutants from stormwater

—
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Summary
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Summary

* Minimize land cover changes

* Use Environmental Site Design
— Enhances natural functions of resources

— Reduces runoff leaving the site
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Module 2b.

Effects of Landuse on the
Hydrologic Cycle
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Reduced Evapotranspiration and
Infiltration from Loss of Vegetation

40% evapotranspiration

25% shallow -
infiltration
25% deep

infiltration

Natural Ground Cover

35% evapotranspiration

20% shallow

infiltration s
15% deep
infiltration

35%-50% Impervious Surface
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= runoff

21% shallow y
infiltration
21% deep
<~ infiltration

10%-20% Impervious Surface
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Reduced Evapotranspiration and
Infiltration from Loss of Vegetation
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Reduced Evapotranspiration and
Infiltration from Loss of Vegetation

precipitation

. . anopy
Vegetation provides: intercaption

and evaporation

* Evapotranspiration
* Infiltration

litter
interception
and

:» evaporation

il net rainfall entering
¥~ the soil
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Reduced Infiltration from Removal of
Topsoil and Compaction of Subsoil

o< |
W
I

DEPARTMENT OF 2
MENTAL IALITY

2b. | LANDUSE | Pg.8



Reduced Groundwater Recharge and

Reduced Stream Base Flows

PARTMENT OF 2
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Reduced Infiltration from Built or
Traditional Drainage Systems
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Declining Watershed Health from
Increased Imperviousness

Impervious Surface & Stream Health
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Landuse and the Runoff Reduction

Method

10% 30%
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Module 2c.

Impact of Stormwater Runoff on
Stream Channels and Flooding
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Impacts on Stream Channels and
Flooding

#2 . Pre-development
Large Higher and More
Storm I\"‘ Rapid Peak Discharge =~~~ Post-development
I\
\

/ \ Small

Storm
\

More Runoff Volume

e —

/

Gradual / \\
/ Recession /
[

Lower and Less »
\ / Rapid Peak \

STREAMFLOW RATE
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Changes to a Stream

Nl

Stable Channel Downcutting Widening Sedimentation Stable, Entrenched
(Predevelopment)
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Landuse and Part Il B Quantity

* Maintain after-development runoff rate of
flow and characteristics that replicate, as
nearly as practicable, the existing pre-
development site characteristics

* Make improvements where channel erosion
and/or flooding already occur
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Module 2d.
15 Non-Proprietary BMPs
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BMPs

* Reduce stormwater runoff and/or

* Remove pollutants from stormwater runoff
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Rooftop (Impervious Area)

Disconnection
1. Simple disconnection

2. Disconnection leading to another BMP
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Sheet Flow to Vegetated Filter Strip
or Conserved Open Space

-ROADWAY OR
PARKING

(FIGURE 2.2) CONSERVED OPEN
SPACE

Vegetated filter strip

2d. | BMPs| Pg. IS

PERMEABLE
BERM (SEC. 6.3)

X \
VEGETATED FILTER MAXIMUM SLOPE AS

PROVIDED IN TABLE 2.2.

Conserved open space

6-18 inches
Gravel diaphragm =% ‘? Ponding
{12 by 24 inches) for Forest "

pretreatment Zone

)
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Grass Channels
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Soil Compost Amendments

|
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Vegetated Roofs

* |ntensive

e Extensive
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Rainwater Harvesting
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Permeable Pavement

Concrete Pavers

Permeable Joint Material
Open-graded
Bedding Course

Open-graded
Base Reservoir

Open-graded
Subbase
Reservoir

Underdrain
(as required)

Optional Geotextile
Under Subbase

Uncompacted Subgrade Soil
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Infiltration
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loretention Basins
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Dry Swales
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Wet Swales
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Filtering Practices
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Constructed Wetlands
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Wet Pond

2d. | BMPs| Pg. 2]

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY



Extended Detention Pond
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Module 2e.

Summary
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Summary

* Water quality

— Protect waterways from pollutants

* Water quantity
— Protect channels from erosion

— Protect channels from flooding
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Questions?

Photo credits

Center for Watershed Protection: Slides 33, 39
Chesapeake Bay Program: Slides 7, 34, 35, 38
Chesapeake Bay Stormwater Training Partnership: Slide 21
Chesapeake Stormwater Network: Slide 38
Chris Bruekner: Slide 34

Fairfax County: Slide 32

Federal Interagency SWRG: Slide 16
Maryland DOT: Slide 32

Montgomery County, MD: Slide 32
Montgomery County PDC: Slide 39
NCDENR: Slide 6

NEMO: Slide 36

Seuss: Slide 39

Stormwater Maintenance LLC: Slide 32

VA DGS: Slide 38
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