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What’s In a Name
 In the 1990’s an alternative approach to 

stormwater management came into the design 
world.   It took many baby steps from 
identifying the concept to an approach which 
could be provided to design professionals.

 This approach was called Low Impact 
Development or LID for short.   Since this 
time there have been many other terms for 
what appear to be similar approach as LID.   
We are going to go through all these 
approaches and try to identify an appropriate 
name for the future.



Low Impact Development (LID)

 The US EPA defines LID as follows:  
“systems and practices that use or 
mimic natural processes that result in 
the infiltration, evapotranspiration or 
use of stormwater in order to protect 
water quality and associated aquatic 
habitats” and adds 



Low Impact Development (LID)

 “LID is an approach to land development 
or re-development that works with 
nature to manage stormwater as close 
to its source as possible.   



Low Impact Development (LID)

 “LID employs principles such as 
preserving and recreating natural 
landscape features, minimizing the 
effective imperviousness to create 
functional and appealing site drainage 
that treat stormwater as a resource 
rather than a waste product.”



Five Core Requirements (LID)

 Conserve natural areas to the maximum 
extent practical,

 Minimize the changes to the natural 
hydrology of the site for the 90% 
rainfall event,

 Maintain naturally occurring infiltration 
rates by soil type for post-development 
conditions,



Five Core Requirements (LID)

 Use multiple, decentralized stormwater 
management practices to handle 
stormwater where it is generated.   
These decentralized practices are 
designed to store, infiltrate and detain 
runoff,

 Reduce the pollutant loads found in non-
point source runoff.



Key Elements of LID









Green Infrastructure (GI)

 US EPA defines GI as follows:  “A cost 
effective, resilient approach to 
managing wet weather impact that 
provides many community benefits.”



Green Infrastructure (GI)

 They further state:  “Green 
Infrastructure uses vegetation, soils 
and other elements and practices to 
restore some of the natural processes 
required to manage water and create 
healthier urban environments. 



Green Infrastructure (GI)

 They further state:  “At the city or 
county scale, green infrastructure is a 
patchwork of natural areas that 
provides habitat, flood protection, 
cleaner air, and cleaner water.  At the 
neighborhood or site scale, stormwater 
management systems that mimic nature 
soak up and store water.”



Green Infrastructure (GI)









Water Sensitive Urban Design 
(WSUD) - Austrailia

 The National Water Commission of 
Australia defines WSUD as “the 
integration of urban planning with the 
management, protection, and 
conservation of the urban water cycle 
that ensures water management is 
sensitive to natural hydrologic and 
ecological cycles.  



Water Sensitive Urban Design 
(WSUD)

 And “Water sensitive urban design 
seeks to achieve better urban water 
management outcomes through the 
implementation of the following 
objectives:”



Water Sensitive Urban Design 
(WSUD)

1. Manage catchments to maintain or 
improve water resources.

a. Manage runoff from all rainfall events as 
high in the catchment as possible,

b. Minimize changes to hydrology at critical 
internal and final discharge points of the 
stormwater management system,

c. Maintain or improve water quality (surface 
and groundwater)



Water Sensitive Urban Design 
(WSUD)

1. Manage catchments to maintain or 
improve water resources.

d. Manage, protect and restore waterways 
and wetlands,

e. Minimize pollutant inputs through 
implementation of appropriate non-
structural controls,

f. Retain native vegetation and natural 
landform



Water Sensitive Urban Design 
(WSUD)

1. Manage catchments to maintain or 
improve water resources.

g. Protect public drinking water source 
areas,

h. Safeguard the quality and availability of 
water resources for the future.



Water Sensitive Urban Design 
(WSUD)

2. Manage risks to human life and 
poverty:

a. Provide adequate clearance from the 100-
year average recurrence interval flooding 
and surface or groundwater 
inundation/water logging,

b. Prevent flooding or inundation of upstream 
or adjacent developed areas,



Water Sensitive Urban Design 
(WSUD)

2. Manage risks to human life and 
poverty:

c. Manage surface water flows to prevent 
damage to downstream infrastructure and 
assests,

d. Manage risk to public health from disease 
vectors and nuisance insects



Water Sensitive Urban Design 
(WSUD)

3. Ensure the efficient use of water 
resources:

a. Minimize water use within developments,

b. Maximize water reuse including 
wastewater and harvested stormwater,

c. Achieve highest value use of fit for 
purpose water, considering all available 
forms of water for their potential as a 
resource.



Water Sensitive Urban Design 
(WSUD)

4. Ensure that economic, soil and cultural 
values are recognized and maintained:

a. Enhance social amenity through multiple 
use corridors and integrating water 
management measures into the street and 
lot landscape to enhance visual, 
recreational, cultural, public health and 
ecological values,



Water Sensitive Urban Design 
(WSUD)

4. Ensure that economic, soil and cultural 
values are recognized and maintained:

b. Implement water management systems 
that are economically viable in the long-
term,

c. Ensure the delivery of best practice urban 
water management through planning and 
design of high-quality urban areas in 
accordance with sustainability and 
precautionary principles.



Water Sensitive Urban Design 
(WSUD)







Sustainable Urban Drainage System 
(SuDS) – United Kingdom

 The Community for Sustainable 
Drainage defines SUDS as:  “Drainage 
systems can contribute to sustainable 
development and improve places and 
spaces where we live, work, and play by 
balancing the different opportunities 
and challenges that influence urban 
design and the development of 
communities.



Sustainable Urban Drainage System 
(SuDS)

 Approaches to manage surface water 
that take into account of water quantity 
(flooding), water quality (pollution), 
biodiversity (wildlife & plants) and 
amenity are collectively referred to as 
Sustainable Drainage Systems (SuDS).



Sustainable Urban Drainage System 
(SuDS)

 SuDS mimic nature and typically manage 
runoff close to where it falls.   SuDS 
can be designed to transport (convey) 
surface water, slow runoff down 
(attenuate) before it enters 
watercourses, they provide areas to 
store water in natural contours and can 
be used to allow water to soak 
(infiltrate) into the ground…



Sustainable Urban Drainage System 
(SuDS)

 …or evaporated from surface water and 
lost or transpired from vegetation 
(known as evapotranspiration).

 SuDS are drainage systems that are 
considered to be environmentally 
beneficial, causing minimal or no long-
term detrimental damage.



Sustainable Urban Drainage System 
(SuDS)

 They are often regarded as a sequence 
of management practices, control 
structures and strategies designed to 
efficiently and sustainably drain surface 
water, while minimizing pollution and 
managing the impact on water quality of 
local water bodies.”



Sustainable Urban Drainage System 
(SuDS)

 SuDS are more sustainable than 
traditional drainage methods because 
they:
a. Manage runoff volumes and flow rates 

from hard surfaces, reducing the impact 
of urbanization on flooding,

b. Provide opportunities for using runoff 
where it falls,

c. Protect or enhance water quality 
(reducing pollution from runoff),



Sustainable Urban Drainage System 
(SuDS)

 SuDS are more sustainable than 
traditional drainage methods because 
they:
d. Protect natural flow regimes in 

watercourses,

e. Are sympathetic to the environment and 
the needs of the local community,

f. Provide an attractive habitat for wildlife 
in urban watercoureses,



Sustainable Urban Drainage System 
(SuDS)

 SuDS are more sustainable than 
traditional drainage methods because 
they:
g. Provide opportunities for 

evapotranspiration from vegetation and 
surface water,

h. Encourage natural groundwater/aquifer 
recharge (where appropriate),

i. Create better places to live, work and 
play.











Sponge City (SC) - China

 The essence of Sponge City is to control 
runoff associated with rainfall and 
restore the natural infiltrative function 
of the environment by addressing the 
following:
 Remediation of water ecology,

 Improve water environment,

 Conserve water resources,



Sponge City (SC) - China

 The essence of Sponge City is to control 
runoff associated with rainfall and 
restore the natural infiltrative function 
of the environment by addressing the 
following:
 Improve water security,

 Restore the water culture.



Sponge City (SC) - China

 Sponge City is focused on the “six word” 
principle:   Infiltrate, Detain, Store, 
Purify, Reuse and Drain.

 Simply put, Sponge City is an urban area 
which can passively infiltrate, treat 
polluted water and use rainwater in an 
environmentally friendly manner.









Green Stormwater Infrastructure 
(GSI)

 GSI uses the same approach as for 
Green Infrastructure discussed 
previously.   The Philadelphia Water 
Department defines it as:  “including a 
range of soil-water-plant systems that 
intercept stormwater, infiltrate a 
portion of it into the ground, evaporate 
a portion of it into the air and is some 
cases release a portion of it slowly back 
into the sewer system.







Sustainable Stormwater 
Management (SSM)

 SSM is an alternative to the traditional 
piped approach.   It promotes on-site 
collection and conveyance of 
stormwater from roofs, parking lots, 
streets, and other surfaces to infiltrate 
in the ground or collect for reuse.



Sustainable Stormwater 
Management (SSM)

 Similar to LID, this concept utilizes 
natural vegetated systems which slow 
and then filter the runoff from 
impervious areas.







Better Site Design (BSD)

 BSD is an approach developed by the 
Center for Watershed Protection back 
in August 1998 and fully explained in a 
document entitled:  “Better Site Design:  
A Handbook for Changing Development 
Rules in your Community”.

 There are twenty-two Model 
Development Principles outlined in the 
document:



Better Site Design (BSD)

 Street Width, Street Length, 

 Right-of-Way Width, Cul-De-Sacs, 
Vegetated Open Channels, 

 Parking Ratios, Parking Codes, Parking 
Lots, Structured Parking, Parking Lot 
Runoff, 

 Open Space Design, Setbacks and 
Frontages, Sidewalks, Driveways, 



Better Site Design (BSD)

 Open Space Management, Rooftop 
Runoff, Buffer Systems, Buffer 
Management,

 Clearing and Grading, Tree Conservation,

 Conservation Incentives,

 Stormwater Outfalls



Better Site Design (BSD)

 BSD encompasses a multitude of 
changes which municipalities can make 
to their land use regulations to reduce 
adverse impacts to the natural landform 
as well as runoff generated by 
impervious areas.







Conservation Design (CD)

 CD is a land development approach 
developed by Randall Arendt,

 The concept is elegant in its simplistic 
approach to land development,

 The basic principle of CD is to identify 
the natural environmental resources, 
such as wetlands, steep slopes, active 
farmland and vistas on a site…



Conservation Design (CD)

 …and then permanently protect these 
natural resources as dedicated open 
space.

 Development, particularly single-family 
houses are placed on small parcels of 
land, thus allowing for preservation of 
50% or more of the site as open space.



Conservation Design (CD)

 CD changes the way we interact with 
the land and instead of being “walled 
off” from the natural environment by 
roads or arbitrary lot boundaries and 
encourages more “openness” so that the 
rear yards of the homes about the 
preserved open space, which allows the 
end users a greater interaction with 
nature.



Conservation Design (CD)





Smart Growth (SG)

 SG is a concept for the redevelopment 
of existing neighborhoods in urban and 
suburban environments.

 The approach is to implement a mix of 
building types, and uses which encourage 
residents to live, work, and socialize in 
these areas.



Smart Growth (SG)

 It is most effective when developed 
with public transportation options which 
are in or at least in close proximity to 
the development.

 This minimizes the need for residents 
to own cars and has the added benefit 
of reducing impervious area associated 
with at grade parking facilities.



Smart Growth (SG)

 There are ten principles which define 
SG:
1. Create a range of employment 

opportunities,

2. Mix land uses,

3. Take advantage of compact building 
design,

4. Create walkable neighborhoods and a 
range of housing opportunities and choice,



Smart Growth (SG)

 There are ten principles which define 
SG:
5. Foster distinctive, attractive communities 

with a strong sense of place,

6. Preserve open space, farmland, natural 
beauty, and critical environmental areas,

7. Strengthen and direct development 
towards existing communities,



Smart Growth (SG)
 There are ten principles which define 

SG:
8. Provide in advance a variety of 

transportation choices, urban and soil 
infrastructure based on population 
projections,

9. Make development decisions sustainable, 
predictable, fair and cost effective,

10. Encourage community and stakeholder 
collaboration in development decisions.



Smart Growth (SG)



Smart Growth (SG)







New Urbanism (NU)
 NU is a development concept which is 

very similar to Smart Growth.  

 It is a design concept which aims to 
encourage people to adopt 
environmentally friendly habits through 
the creation of walkable neighborhoods.

 The idea it to create walkable 
communities with housing and shopping 
options at the human scale.



New Urbanism (NU)







Light Imprint Design (Light)
 Light Imprint is also similar to Smart 

Growth and New Urbanism but with a 
twist.

 Light uses a transect approach in the 
layout of development patterns.

 It is considered a comprehensive 
approach to development which utilizes 
the sensitive placement of development 
along the transect.



Light Imprint Design (Light)
 Light differs from SG and NU by the 

inclusion of a toolkit for stormwater 
management within each section of the 
transect.

 A transect is a cross section of a 
geographic region which is used to 
reveal the many intersections of human 
and environmental habitats.



Light Imprint Design (Light)
 There are six transects to Light:

1. Rural Preserve (T1)

2. Rural Reserves (T2)

3. Sub-Urban (T3)

4. General Urban (T4)

5. Urban Center (T5)

6. Urban Core (T6)



Light Imprint Design (Light)









Common Themes

1. Preserve Environmentally Sensitive 
Areas,

2. Address Stormwater at its Source,

3. Remove Pollutants found in Non-Point 
Source Runoff,

4. Infiltrate Runoff,

5. Respect the Natural Landform



What are all these concepts trying 
to do?

1. Create development patterns which 
work with the natural landform,

2. Development patterns which minimize 
the impact on the environment.

3. Mimic Pre-Development Hydrological 
Conditions for Post-Development 
Conditions.



What are all these concepts trying 
to do?

1. Create development patterns which 
work with the natural landform,

2. Development patterns which minimize 
the impact on the environment.

3. Mimic Pre-Development Hydrological 
Conditions for Post-Development 
Conditions.



How about a 
New Name for 
these Many 
Approaches?



Low Impact 
Sustainable 
Development





What is Low Impact Sustainable 
Development?

LISD is an ecologically friendly approach 
to site development and storm water 
management that aims to mitigate 
development impacts to land, water, and 
air.  The approach emphasizes the 
integration of site design and planning 
techniques that conserve natural 
systems and hydrologic functions on a 
site.



The Old Way
Source:  University of Arkansas Community Design 
Center



The New Way

Source:  University of Arkansas Community Design Center



How does Low Impact Sustainable 
Development work?

To manage rainfall at the source using 
uniformly distributed decentralized 
micro-scale controls.  LISD’s goal is to 
mimic a site’s predevelopment hydrology 
by using design techniques that 
infiltrate, filter, store, evaporate, and 
detain runoff close to its source

HYDROLOGIC TRANSPARENCY



What is Hydrologic Transparency?

The use of LISD design strategies and 
storm water treatment systems for a 
development scenario which yields 
hydrologic conditions matching or in 
extremely close proximity to the 
hydrologic conditions of the natural site 
prior to development.



THE END – Questions?
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