
LOW IMPACT DEVELOPMENT
OR 

GOOD DESIGN

FIVE GOOD NEIGHBOR POLICIES 
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• Did you like playing in streams, creeks, rivers, lakes, mud puddles?

• What Amazed you about playing in streams?

• Does this still amaze you?

• Why or why not?

• What did you see along the banks of the streams and rivers  - Riparian?

DO YOU REMEMBER BEING A CHILD ON A STREAM? 
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LID primarily 
due to water 

quality 

E. coli
(purple)

More than 126/100 ml or 7 per 5 ml 
does not meet swimming water 
standards





LOW IMPACT 
DEVELOPMENT – OTHER 

SIMILAR NAMES OF 
TECHNIQUES THAT 

ADDRESS COMMUNITY 
GROWTH ISSUES
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Green Infrastructure

Sustainable Stormwater Management

Better Site Design

Conservation Design

Smart Growth

New Urbanism

Light Imprint Design



GREEN 
INFRASTRUCTURE
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In context of stormwater – an umbrella term

• Such as green roofs, porous pavement, swales and 
raingardens

• Rely on soil and vegetation to infiltrate, evapotranspirate, 
and/or harvest stormwater and reduce flows

Engineered-as-natural ecosystems



GREEN INFRASTRUCTURE
• Outside of stormwater describes the creation and networking of natural ecosystems and 

greenway corridors
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SUSTAINABLE STORMWATER MANAGEMENT

• Drainage solutions that minimize stormwater impacts from development and the need for 

ongoing or long-term maintenance
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Open Channel

Conveyance 
Structures

Attenuation 
Pools

Sand Seepage 
Filters



BETTER SITE DESIGN

• Approach to new residential and 

commercial development that focus on 

reducing pollutant loads, conserving 

natural areas, saving money and 

increasing property values.

• Reducing impervious cover, increased 

land conservation, stormwater 

integration on site

• Market Driven in many places!
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(New York State Department of Environmental Conservation 
2008)



CONSERVATION 
DESIGN 

• Protect the natural environment 

of an area by controlling growth 

and applying land use with an eye 

toward sustainability
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(A Joint Effort Between the Delaware Department of Natural Resources and Environmental Control and The 
Environmental Management Center of the Brandywine Conservancy 1997)



CONSERVATION DESIGN

12(ARC, 2009)



SMART GROWTH
• Range of development and conservation strategies intended to 

preserve and protect the natural environment while making 

communities more attractive, economically stronger , and 

more socially diverse.
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(Smart Growth Network n.d.)



SMART GROWTH KEY PRINCIPLES
• Mix land uses.

• Take advantage of compact building design.

• Create a range of housing opportunities and choices.

• Create walkable neighborhoods.

• Foster distinctive, attractive communities with a strong sense of 

place.

• Preserve open space, farmland, natural beauty, and critical 

environmental areas.

• Strengthen and direct development towards existing communities.

• Provide a variety of transportation choices.

• Make development decisions predictable, fair, and cost effective.

• Encourage community and stakeholder collaboration in development 

decisions.
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(International City/County Management Association (ICMA) and the Smart Growth Network with EPA’s support 
2002)

Getting to Smart Growth: 100 Policies for Implementation | US 
EPA

https://www.epa.gov/smartgrowth/getting-smart-growth-100-policies-implementation
https://www.epa.gov/smartgrowth/getting-smart-growth-100-policies-implementation


NEW URBANISM 

• Close to smart growth (sometimes 

interchangeable)

• Traditional neighborhood design 

(traditional street grids, strong sense of 

place and local identity, minimizes 

dependency on cars)
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NEW URBANISM 

• Close to smart growth (sometimes interchangeable)

• Traditional neighborhood design (traditional street grids, strong sense of place and local 

identity, minimizes dependency on cars)
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Wikimedia Commons contributors, "File:St petersburg florida downtown.JPG," Wikimedia Commons, the 
free media 
repository, https://commons.wikimedia.org/w/index.php?title=File:St_petersburg_florida_downtown.JPG&ol
did=504656410 (accessed October 31, 2022).

https://commons.wikimedia.org/w/index.php?title=File:St_petersburg_florida_downtown.JPG&oldid=504656410
https://commons.wikimedia.org/w/index.php?title=File:St_petersburg_florida_downtown.JPG&oldid=504656410


T H E  C H A R T E R  O F  T H E  N E W  
U R B A N I S M

New Urbanism is a planning and development approach based on the 

principles of how cities and towns had been built for the last several 

centuries: walkable blocks and streets, housing and shopping in close 

proximity, and accessible public spaces. In other words: New Urbanism 

focuses on human-scaled urban design.
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LIGHT IMPRINT DESIGN 

• Grew out of New Urbanist movement

• LID with New Urbanism

• Sustainable, compact, mixed-use community development and walkable communities

• Placement of stormwater and other green practices to encourage interaction between people

18



LIGHT IMPRINT 
DESIGN 
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LID - USA

20

Maryland in 1980’s

poor sewage treatment, 
dirty industrial 

discharges

not on a single cause for 
the decline but on the 
accumulation of insults

Call for a 40 percent 
reduction in the flow of 

the nutrients 

Currently 28 States have 
standards based on 

retainage of a certain 
volume of stormwater 



LID - ALABAMA
21

National Guard

City of Fairhope

City of Foley

City of Hoover

City of Auburn

City of Madison

City of Leeds

City of Vestavia Hills 
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ALABAMA 
LID 

HANDBOOK
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MAINTENANCE

25"140910-Z-NI803-076" by Matt Hecht is marked with Public Domain Mark 1.0.

https://www.flickr.com/photos/76858203@N04/15167391507
https://www.flickr.com/photos/76858203@N04/15167391507
https://www.flickr.com/photos/76858203@N04/15167391507
https://www.flickr.com/photos/76858203@N04/15167391507
https://www.flickr.com/photos/76858203@N04/15167391507
https://www.flickr.com/photos/76858203@N04/15167391507
https://www.flickr.com/photos/76858203@N04/15167391507
https://www.flickr.com/photos/76858203@N04
https://creativecommons.org/publicdomain/mark/1.0/?ref=openverse


SOUTHEAST CITY A

•

•

•

•

•

•

•

•

•
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"Small City Life" by Saundra Castaneda is licensed under CC BY 2.0.

https://www.flickr.com/photos/91413832@N05/16520547613
https://www.flickr.com/photos/91413832@N05
https://creativecommons.org/licenses/by/2.0/?ref=openverse


SOUTHEAST CITY B
•

•

•

•

•

•

•

•

•

•
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SOUTHEAST CITY C

• Population: 25,000

• Allowed / required LID for several years

• Dedicated Stormwater Manager with maintenance staff

• Algae blooms being noticed it wet ponds (education campaign being done)

• No known maintenance to LID measures

• LID measures required by ordinance, but staff would prefer they were not 

required

28



SOUTHEAST CITY D
• Population: 25,000

• Most systems have just been through one 

three-year maintenance inspection.

• LID in practice around five years

• Regulations have been award winning

• Regulations have been tweaked

• Few Conflicts

• Previous thoughts:

• “It’s a great idea”

• Not a silver bullet

• Has not killed development

• Compliance has not been an issue

• Has become second nature

• Maintenance has not been an issue

29

"Small city" by Nombre_Genérico is licensed under CC BY 2.0.

https://www.flickr.com/photos/89000536@N06/36887955983
https://www.flickr.com/photos/89000536@N06
https://creativecommons.org/licenses/by/2.0/?ref=openverse


LID OR GOOD DESIGN?

30



AMERICAN 
SOCIETY OF 
LANDSCAPE 
ARCHITECTS 

STORMWATER 
CASE STUDIES

• 479 case studies from 43 states

• Increased cost in 25% of cases

• No influence in cost in 31% of cases

• Cost reduction in 44% of cases

31



COST
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COST
(RESIDENTIAL)

33



COST
(COMMERCIAL)
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IS IT LID OR GOOD 
DESIGN?

35



DEVELOPER’S PERSPECTIVE

Initial concern is cost Now most heard complaint is code 
compliance 
Codes written prior to advent of LID
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ORDINANCE CHANGES

• Sometimes difficult

• Consider watershed level ordinances

37
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“Total capital cost savings ranged 
from 15 to 80 percent when LID 
methods were used, with a few 
exceptions in which LID project 

costs were higher than 
conventional stormwater 

management costs. “ (EPA, 2007, 
iv)

Does not monetise enhanced 
property values, improved habitat, 
aesthetic amenities, and improved 

quality of life. (EPA, 2007, iii)



KEY 
THOUGHTS

39

Low Impact Development 
does not necessarily 

mean higher cost.

LID has been used 
successfully throughout 

the US.

Low Impact Development 
(LID) Stormwater doesn't 

have to be a Headache 

https://youtu.be/AiaVLWqQee0
https://youtu.be/AiaVLWqQee0
https://youtu.be/AiaVLWqQee0


IS IT LID OR GOOD 
DESIGN?

40
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• Did you like playing in streams, creeks, rivers, lakes, mud puddles?

• What Amazed you about playing in streams?

• Does this still amaze you?

• Why or why not?

• What did you see along the banks of the streams and rivers  - Riparian?

DO YOU REMEMBER BEING A CHILD ON A STREAM? 



What Makes a Stream Healthy?
• Bed stability & diversity

• Sediment transport balance

• In-stream habitat & flow diversity

• Bank stability (native plant roots)

• Riparian buffer (streamside forest)

• Active floodplain



IMPACTS OF URBANIZATION ON STREAM FLOWS

(Schueler, 1992 Cited by ARC Vol 1 2016)

Natural vegetation 
difficulties in highly 
urbanized streams

Altered physical habitat
Changes in in-stream 
hydraulic conditions 
(e.g., water velocity, 
wetted channel area 
and duration)
Changes in channel 
geomorphologyLife cycle disruption due 

to changes in timing of 
flows

Other flow-associated 
alterations (e.g., 
increased sediment, 
nutrient and 
contaminant delivery, 
changes in food 
resources)

Differential Runoff - The 
difference in rate of storm 
water runoff from a parcel or 
project in its existing 
condition and its developed 
condition. (Baldwin County 
Zoning Department 21)

Direct scour and dislodgement from 
benthic surfaces due to increased 
peak flows



“PRE” CROSS SECTION

44

Cross Section – A vertical view cut 
across a horizontal alignment that is 
rotated 90 degrees
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AFTER DEVELOPMENT CROSS SECTION
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SEDIMENTATION IN LAKES (LAKE FOREST EXAMPLE)

(Carlton & Gail, Jr., 1979)

(Google Earth 2018)
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• The hydraulic elevations resulting from channel retention/detention 
shall not adversely affect adjoining properties.

• Effect on Downstream Drainage Areas. The Design Engineer shall 
review the effect of each subdivision on existing downstream drainage 
facilities outside the area of the subdivision. Where it is anticipated 
that the additional runoff incident to the development of the 
subdivision will overload an existing downstream drainage facility, the 
County Engineer, or his/her designee, may withhold approval of the 
subdivision until provision has been made for the necessary 
downstream improvement.

• In all cases the design engineer must analyze the backwater that is 
produced and verify that no upstream property is being flooded or 
otherwise adversely affected.

• Special types of headwalls, rip-rap, and other materials may be 
required by the County Engineer or his/her designee when deemed 
necessary for erosion control, protection of existing downstream 
drainage facilities, and roadside safety. 

• In no case shall the discharge from a drainage basin exceed the 
hydraulic capabilities of the downstream drainage structures and 
facilities.

• Retention/detention facilities shall be provided with obvious and 
effective control structures. Plan view and sections of the structure 
with details shall be included in plans. In no case shall the discharge 
from a drainage basin exceed the hydraulic capabilities of the 
downstream drainage structures and facilities. Care should be taken in 
evaluating the following items (1-3) in the design of the outlet control 
structure.

• Proper engineering judgment shall be exercised in analysis of 
secondary routing of discharge of greater intensity than the basic 
design storm in order to avoid economic losses or damage 
downstream. Review with the maximum probable precipitation event 
is recommended.

NO ADVERSE DOWNSTREAM IMPACTS
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• Lorenz: Found that when testing various weather simulations 

rounding off one variable from .506127 to .506 dramatically changed 

the two months of weather predictions

• Dizikes:  It is extremely hard to calculate such things with certainty. There 

are many butterflies out there. A tornado in Texas could be caused by a 

butterfly in Brazil, Bali, or Budapest. Realistically, we can't know. "It's 

impossible for humans to measure everything infinitely accurately," says 

Robert Devaney, a mathematics professor at Boston University. "And if 

you're off at all, the behavior of the solution could be completely off." 

When small imprecisions matter greatly, the world is radically 

unpredictable.

THE BUTTERFLY EFFECT

Lorenz, Edward N. 1963. "Deterministic Nonperiodic Flow." 
Journal of the Atmospheric Sciences 130-141.

Dizikes, Peter. 2008. "The meaning of the butterfly." The Boston Globe. JUN 08. Accessed APR 4, 23. 
http://archive.boston.com/bostonglobe/ideas/articles/2008/06/08/the_meaning_of_the_butterfly/?p
age=2."the butterfly effect" by Matthias Rhomberg is licensed under CC BY 2.0.

https://www.technologyreview.com/2011/02/22/196987/when-the-butterfly-effect-took-flight/
https://www.flickr.com/photos/33772123@N03/6092834315
https://www.flickr.com/photos/33772123@N03
https://creativecommons.org/licenses/by/2.0/?ref=openverse
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F i v e  t h i n g s  t o  r e d u c e  h a r m  t o  y o u r  n e i g h b o r :

51

1) Employ green infrastructure practices to treat stormwater as close 

as possible to where it falls and permit the smaller infrastructure 

necessary to convey the reduced runoff and allow the decreased 

construction costs.

2) Retain the first one inch of runoff during any rain event.

3) If not feasible, remove 80% of solids from runoff associated with 

that event.

4) Protect the downstream channel by detaining runoff from any one-

year rain event for 24 hours.

5) Demonstrate that flows are not increased downstream to a point 

where the site represents only 10% of the drainage area.

DO NO HARM TO YOUR NEIGHBOR

Photographed in 1980 given in Pittsburgh Post-Gazette source Published by 1981, 
the last year Old Friends New Friends aired Open Source
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5353

IMPACT AREA

GA Blue Book
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H e r e  a r e  t h e  r e a s o n s  w h y  t h e s e  t h i n g s  m a t t e r :

54

1) Failure to allow this forces developers to oversize pipes and transfer 

the problem offsite.  By allowing this method, developers can better 

manage stormwater onsite and pay for it with savings realized through 

infrastructure reduction.

2) and 3) Developments will transfer nearly all pollutants downstream.

4) and 5) Developments will cause stream degradation

And…HELP ME PROMOTE THIS!

DO NO HARM TO YOUR NEIGHBOR

Photographed in 1980 given in Pittsburgh Post-Gazette source Published by 1981, 
the last year Old Friends New Friends aired Open Source



1. Employ green infrastructure practices to treat stormwater as close as 
possible to where it falls and permit the smaller infrastructure necessary to 

convey the reduced runoff and allow the decreased construction costs.

Why does this Matter:

Failure to permit this recommendation forces developers 

to employ large infrastructure that transfers problems 

with stormwater runoff offsite. By allowing this practice, 

developers are incentivized to better manage stormwater 

onsite with savings realized through infrastructure cost 

reductions.

55

Cost to the consumer is reduced (75%).

Stormwater runoff is managed by the producer rather.

Provides a higher level of ecosystem services.

What is the benefit:



2. Retain the first one inch of runoff during any rain event.
3. Retain runoff from any 85th percentile storm; if not feasible, 
remove 80% of solids from runoff associated with that event.

Why does this Matter:

Failure to follow these recommendations will cause 

developments to transfer nearly all pollutants 

downstream.

In Layperson Terms: This means that the first inch of rain 

from the 2, 5, 10, 25, 50, and 100 year storm events will be 

retained on site and will either evaporate into the air or 

percolate into the ground.

The Benefit: This requirement will help reduce the 

chances of those pollutants impacting downstream 

neighbors.

56

What is the benefit:



4. Protect the downstream channel by detaining 
runoff from any one-year rain event for 24 hours.

Why does this Matter:

Failure to follow these recommendations will increase 

downstream degradation.

In Layperson Terms: Extended detention is draining a 

runoff volume over a specified period of time, typically 24 

hours, and is used to meet channel protection criteria. 

Under this requirement, an applicant must demonstrate 

that the development’s detention facilities will slowly 

release the volume of the one-year storm at a rate of 1/24 

the volume per hour.

The Benefit: When the water level of a stream or river is at 

the top of its banks and any further rise would result in 

water moving into the flood plain, the river is said to be at 

bankfull flow condition. As an area urbanizes, bankfull flow 

conditions increase in frequency and duration and become 

a primary cause of streambank erosion, including the 

widening and downcutting of stream channels. By storing 

and releasing stormwater runoff from storm events that 

cause bankfull flow conditions (these storms correspond 

approximately to the 1-year storm event) in a gradual 

manner, the erosive velocities and volumes of stormwater 

downstream can be reduced with a corresponding 

reduction in downstream channel erosion. 57

What is the benefit:



5. Demonstrate that flows are not increased downstream to a point where 
the site represents only 10% of the drainage area.

Why does this Matter:

Failure to follow these recommendations will increase 

downstream degradation.

In Layperson Terms: This means that a developer must 

look downstream to see how the stormwater volumes 

produced by the development might impact downstream 

neighbors and define how far downstream the developer 

must look. The applicant will be required to confirm that the 

post-development peak flow a this downstream point is no 

more than the pre-development peak flow a this 

downstream point.

The Benefit: This requirement will help protect 

downstream ditches, streams, and rivers from 

increased degradation by retaining to pre-developed peak 

flow levels.

58

What is the benefit:
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Applicants who employ green infrastructure practices to treat stormwater as close as possible to where it falls may utilize the runoff 
reduction method as described in accepted publications such as the Georgia Stormwater Management Manual (MM) when 
calculating infrastructure requirements. 

59

O r d i n a n c e  L a n g u a g e :  M e a s u r e  # 1
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O r d i n a n c e  L a n g u a g e :  M e a s u r e s  # 2  a n d  # 3

Stormwater Runoff Quality/Reduction: Stormwater Runoff Quality/Reduction shall be provided by using the following:

(i) For development with a stormwater management plan submitted before [insert applicable date], the applicant may choose either

(A) Runoff Reduction or

(B) Water Quality.

(ii) For development with a stormwater management plan submitted on or after [insert applicable date], the applicant shall choose

(A) Runoff Reduction and additional water quality shall not be required. To the extent (A) Runoff Reduction has been determined to 
be infeasible for all or a portion of the site, then (B) Water Quality shall apply for the remaining runoff from a 1.5-inch rainfall event 
and must be treated to remove at least 80% of the calculated average annual post-development total suspended solids (TSS) load or 
equivalent as defined in the MM.

(1) Runoff Reduction – The stormwater management system shall be designed to retain the first 1.0 inch of rainfall on the site 
using runoff reduction methods, to the maximum extent practicable.

(2) Water Quality – The stormwater management system shall be designed to remove at least 80% of the calculated average 
annual post-development total suspended solids (TSS) load or equivalent as defined in a MM for runoff from a 1.5-inch rainfall 
event.

(iii) If a site is determined to be a hotspot, the [local jurisdiction] may require the use of specific or additional components for the 
stormwater management system to address pollutants of concern generated by that site. A “hotspot” means a land use or activity on a 
site that has the potential to produce higher than normally found levels of pollutants in stormwater runoff. As defined by the 
administrator, hotspot land use may include gasoline stations, vehicle service and maintenance areas, industrial facilities, material 
storage sites, garbage transfer facilities, and commercial parking lots with high-intensity use.

60
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O r d i n a n c e  L a n g u a g e :  M e a s u r e  # 4

(i) Stream Channel Protection: Stream channel protection shall be provided by using all of the following three approaches:

(A) 24-hour extended detention storage of the 1-year, 24-hour return frequency storm event;

(B) Erosion prevention measures, such as energy dissipation and velocity control; and

(C) Preservation of any applicable stream buffer.

61
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O r d i n a n c e  L a n g u a g e :  M e a s u r e  # 5

(i) Downstream Analysis: Due to peak flow timing and runoff volume effects, some structural components of the stormwater 
management system fail to reduce discharge peaks to pre-development levels downstream from the site. A downstream peak flow 
analysis shall be provided to the point in the watershed downstream of the site or the stormwater management system where the area 
of the site comprises 10% of the total drainage area in accordance with the MM. This is to help ensure that there are minimal 
downstream impacts from development on the site. The downstream analysis may result in the need to resize structural components 
of the stormwater management system.
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THANK YOU

W a d e  B u r c h a m

2 5 1 . 4 0 2 . 4 1 4 6

Wa d e @ 5 0 2 0 E n g . n e t



STREAM’GINEERING

RELEVANCE EXPOSURE FIELD



H O W  C A N  YO U  E V E N  S AY  T H E R E  I S  N O  A D V E R S E  E F F E C T  W I T H O U T:
(

65

The Atlanta Regional Commission worked with the state Environmental Protection Division, the state Environmental Finance Authority, a Technical Advisory Group (TAG), and a consultant team 
led by AECOM to update the Georgia Stormwater Management Manual (GSMM), known as the “Blue Book.”

• Topography and Steep Slopes (i.e., Areas 
with 

• Slopes Greater Than 15%)
• Natural Drainage Divides and Patterns
• Natural Drainage Features (e.g., swales, 
• basins, depressional areas)
• Wetlands
• Water Bodies
• Floodplains
• Aquatic Buffers
•  Shellfish Harvesting Areas

• Soils
•  Erodible Soils 
•  Groundwater Recharge Areas
•  Wellhead Protection Areas
•  Trees and Other Existing Vegetation
•  High Quality Habitat Areas
•  Protected River Corridors
•  Protected Mountains
•  Karst Areas

Standard #1 – Natural Resource Inventory

https://atlantaregional.org/glossary/georgia-stormwater-management-manual/


Standard #2 –Better Site Design Practices for Stormwater Management
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Standard #3 – Runoff Reduction

Standard #4 – Water Quality

Standard #5 – Stream Channel Protection

Standard #6 – Overbank Flood Protection

67

Runoff reduction practices shall be sized and designed to retain the first 1.0 inch of rainfall

Stormwater management systems shall be designed to retain or treat the runoff from 85% of 
the storms that occur in an average year, and reduce average annual post-development total 
suspended solids loadings by 80% 

1. 24-hour extended detention storage of the  1-year, 24-hour return frequency storm event
2. Erosion prevention measures, such as energy dissipation and velocity control 
3. Preservation of the applicable stream buffer

Overbank flood protection shall be provided by controlling the post-development peak 
discharge rate to the pre-development rate (natural or existing condition, as applicable) for 
the 25-year, 24-hour return frequency storm event



Standard #7 – Extreme Flood Protection

68

Extreme flood protection shall be provided by controlling and/or safely conveying the 
100-year, 24-hour storm event

Erosion and sedimentation control practices shall be utilized during the construction phase 
of development or during any land disturbing activities.

Standard #8 – Downstream Analysis

Due to peak flow timing and runoff volume  effects, some structural practices fail to 
reduce discharge peaks to pre-development levels downstream from the development 
site. A downstream peak flow analysis shall be provided to the point in the watershed 
downstream of the site or the stormwater management system where the area of the 
site comprises 10% of the total drainage area. 

Standard #9 – Construction Erosion and Sedimentation Control



REFERENCES

ASLA.  2019.  American Society of Landscape Architects, Stormwater Case Studies.  American Society of Landscape Architects. 

https://www.asla.org/stormwatercasestudies.aspx.  Accessed 8 JAN 19.

CLEAR.  2019.  National Low Impact Development (LID) Atlas.  University of Connecticut’s Center for Land Use Education and Research. 

http://lidmap.uconn.edu/ .  Accessed 8 JAN 19.

Create A Clean Water Future.  http://www.cleanwaterfuture.com/

EPA.  2007. Reducing Stormwater Costs through Low Impact Development (LID) Strategies and Practices, EPA 841-F-07-006.  United States 

Environmental Protection Agency, Nonpoint Source Control Branch (4503T).  Washington, DC.  December.

69

https://www.asla.org/stormwatercasestudies.aspx
http://lidmap.uconn.edu/

	Low Impact Development� or �Good Design��Five Good Neighbor Policies 
	Do you remember being a child on a stream? 
	Slide Number 3
	Slide Number 4
	Slide Number 5
	LOW Impact Development – other similar names of Techniques that address community growth issues
	Green Infrastructure
	Green Infrastructure
	Sustainable Stormwater Management
	Better Site Design
	Conservation Design	
	Conservation Design
	Smart Growth
	Smart Growth Key Principles
	New Urbanism	
	New Urbanism	
	The Charter of the New Urbanism
	Light Imprint Design	
	Light Imprint Design	
	LID - USA
	LID - Alabama
	Slide Number 22
	Slide Number 23
	Alabama LID Handbook
	Maintenance
	Southeast City A
	Southeast City B
	Southeast City C
	Southeast City D
	LID or Good Design?
	American Society of Landscape Architects Stormwater Case Studies
	Cost
	Cost�(Residential)
	Cost�(Commercial)
	Is it LID or Good Design?
	Developer’s perspective
	Ordinance Changes
	Slide Number 38
	Key Thoughts
	Is it LID or Good Design?
	Do you remember being a child on a stream? 
	Slide Number 42
	Impacts of Urbanization on stream flows
	“PRE” CROSS SECTION�
	After development CROSS SECTION�
	Slide Number 46
	Slide Number 47
	Sedimentation in Lakes (Lake Forest Example)
	Slide Number 49
	The Butterfly Effect
	Do no harm to your Neighbor
	Slide Number 52
	Impact Area
	Do no harm to your Neighbor
	1. Employ green infrastructure practices to treat stormwater as close as possible to where it falls and permit the smaller infrastructure necessary to convey the reduced runoff and allow the decreased construction costs.�
	2. Retain the first one inch of runoff during any rain event.�3. Retain runoff from any 85th percentile storm; if not feasible, �remove 80% of solids from runoff associated with that event.
	4. Protect the downstream channel by detaining �runoff from any one-year rain event for 24 hours.
	5. Demonstrate that flows are not increased downstream to a point where the site represents only 10% of the drainage area.
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	THANK YOU
	STREAM’GINEERING
	How Can you even say there is no Adverse effect without:�(
	Slide Number 66
	Slide Number 67
	Slide Number 68
	References

