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Typical pre-development conditions:




Typical post-develegpment conditions




Urban Stormwater affects
hydrology and water quality

 Runoff rate & volume
e Sediment

* Nutrients
 Hydrocarbons
 Heavy Metals: Autos
 Oxygen-demanding Substances e
e Bacteria
e Chloride

WDNR Bannerman
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Traditional stormwater
management
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National
Urban Stormwater Management AC ad e m i es

in the United States

The rapid conversion of land to urban and sub n areas has profoundly altered
how water flows during and following storm events, putting higher volumes of water and
pollutants into the nation’s riv These changes have d e

water quality and habitat in virmally every urban stres em. The Clean Water -
regulatory framework for addr wage and industrial was

the more difficult problem ormwater discharges. This report
permitting structure that would put authority and ac ability
at the municipal level. A number of additio

reducing hard surface nd parking

features that hold and treat s , are recommended,

“Past practices...have

been ineffective at
protecting water
quality in receiving
waters and only
partially effective in
meeting flood control
requirements”

Matienal Academy of Sciences » National Academy of Engineering * Institute of Medicine » Natonol Research Counal
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Urban Stormwater Management
in the United States

ersion of land to urban and suburban areas has profoundly altered
how water flows during and followin m events, putting of water and

“Stormwater control o b o e o e
measures that harvest,

infiltrate, and

evaportranspire

stormwater are critical

to reducing the volume

and pollutant loading

of small storms”

reducing hard surface
features that hold and treat

SAINEAYO

National Academy of Sciences » National Acadermy of Enginsering * Institute of Medicine » National Research Coundl




How do you
make this...
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Stormwater Management
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BMP Treatment Train
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Infiltration BMPs

eInfiltration basins/trenches
eBioretention (rain gardens)
ePermeable pavement
eTree boxes/trenches
eSwales

eTurf management




Infiltration
basin/trench

e Pretreatment
recommended




Bioretention
(rain garden)

e Organic media and
vegetation enhance
pollutant
retardation,
although organic
material may
release phosphorus




Permeable Pavement

e Pretreatment
required

e Reqgular
maintenance




/tree box
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e Good in high
Impervious
areas

e Need to get
trees
established




Dry swales/grass channels

Vegetative Filter Strips

alling rain
. Filter

e Can infiltrate
water if soils
are highly
permeable o B

Storm Drain System
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e Compaction
ISSUEes In
urban areas

8" COMPOST-AMENDED SOl

4" SCARIFIED SUBSOIL
GRASS SEED OR 50D

1.75"OF COMPOST
INCORPORATED TO AN 8" DEPTH

___SUBSOIL LOOSENED (SCARIFIED)
4" BELOW COMPOST-AMENDED LAYER

NATIVE S0IL




Other practices that retain
water can also lead to increased
infiltration




Use of stormwater infiltration
practices is likely to increase

Stormwater General Permits and Incorporation of Low Impact
Development Evaluation

The Connechicut Department of Environmental Protection {DEP) i1s in the process of evaluating the

incorporation of Low Impact Development principles into our Stormwater General Permits. This process
incorporates:

2
S
\’ United States Environmental Protection Agency
Advance

LEARN THE ISSUES | SCIENGE & TECHNOLOGY = LAWS & REGULATIONS | ABOUT EPA [ |

Water: Low Impact Development

You are here: Water = Pollution Prevention & Control » Low Impact Development (LID)
Low Impact Development (LID)

Fact Sheets and Reports | Design/Guidance Manuals | Information Resources and Center
Education & Training Media
LID is an approach to land development (or re-development) that works with nature
to manage stormwater as close to its source as possible. LID employs principles such,
Laws & Regulations as preserving and recreating natural landscape features, minimizing effective
imperviousness to create functional and appealing site drainage that treat stormwate
as a resource rather than a waste product. There are many practices that have been
Pollution Prevention & used to adhere to these principles such as bioretention facilities, rain gardens,
Control vegetated rooftops, rain barrels, and permeable pavements. By implementing LID
Applications & principles and practices, water can be managed in a way that reduces the impact of
Databases built areas and promotes the natural movement of water within an ecosystem or
Low Impact watershed. Applied on a broad scale, LID can maintain or restore a watershed's
Development hydrologic and ecological functions. LID has been characterized as a sustainable

Impaired Waters & stormwater practice by the Water Environment Research Foundation and others.
TMDLs

Water Home

Drinking Water

Grants & Funding




Minimal Impact Design Standards
Performance Goal

“For new, nonlinear developments that
create more than one acre of new

impervious surface on sites without
restrictions, stormwater runoff volumes
will be controlled and the post-
construction runoff volume shall be
retained on site for 1.1 inches of runoff
from impervious surfaces statewide.”




Minneapolis - 5t. Paul International Airport
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Figure 1. Volume Reduction Required in Various
Minnesota Ruies

1.0° 1.5

B BCWD - 2006"

CRWD RCWD Rule M

|
WD pr— Lakeville | [ | scywmo 2006*
Rule C | | | (adjusted) S | e
e Consortium*

odbury™, PLSLWD (2006 ;
Scott Co. WMO, MPCA Special
PLSLWD (2005) Fropaesd) Waters*

*Requires control of pre- vs, post-development volume difference over project
area for this event: **Standard is 2" over entire site




Impacts on groundwater?

o Water quality — discussed by Dr. Gulliver

o \Water quantity
— Several mounding studies
— Few field studies

— Modeled up to 1.5 m long-term increase in
WT elevation when WT is > 3 m deep
(Philadelphia)!

— Modeled up to 1.1 m increase after 30 years
recharge (Syracuse)?

1 Maimone et al.; Environmental Engineer, Fall 2011
2 Endreny and Collins; Ecological Engineering, 35 (2009), 670-677




Potential restrictions on infiltration
Groundwater considerations

e Source water protection areas
e Active karst topography
e Very high infiltrating soils

e Confining layers thin or absent
e Shallow groundwater
e Hotspots




What do we need?

N | e More data
Groundwater Considerations When Using LID
Underlying Soil Conditions . . G u id a n Ce

City of Seattle
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Evaluating Proposed Stormwater Infiltration Projects in
Vulnerable Wellhead Protection Areas

Minnesota Department of Health
Introduction

Infiltration 1s widely promoted because it 1s a practice with demonstrated long-term value
n managing stormwater. As a management technique, properly designed and executed




Multifunctional, Multiple Benefits
of Infiltration

Volume control

Groundwater
recharge

Pollutant removal
Aesthetic value

Civic engagement

Vector control

Costs?




Questions?

Mike Trojan
mike.trojan@state.mn.us




