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What is LID?

Low impact development (LID) is a site planning and 
engineering design approach to managing stormwater
runoff.  Unlike traditional methods of storm water design, 
LID emphasizes conservation and use of on-site natural 
features to protect water quality.  This approach 
implements engineered small-scale hydrologic controls to 
replicate the pre-development hydrologic features of 
watersheds through infiltration, filtering, sorting, 
evaporation, and detaining.



The U.S. Environmental Protection Agency (US EPA) began 
promoting LID techniques to address problems with aging 
sewage and stormwater infrastructure around fifteen years 
ago.  

In America’s older cities, Combined Sewage Overflow 
events posed a threat to water quality.  

In America’s rapidly growing Sunbelt Cities, increasing 
density brought increased impervious cover, which led to 
more frequent flooding.

The common practice of rapid conveyance of stormwater

off-site through engineered systems of storm drains and 
culverts was not working well for American cities.



As a community grows, so does the amount of surface area 
covered by parking lots, roads and rooftops. Rainfall 
cannot soak through these hard surfaces; instead

the rain water flows quickly across them—picking up 
pollutants along the way—and enters ditches or storm 
drains, which usually empty directly and without treatment 
into local waterways. 

Local streams in urban areas are 

overwhelmed by frequent urban 

flash flooding 

and stream habitats are 

smothered by sediments carried 

by the excessive flows. 



Traditional approaches of mitigating storm water includes 
conveying stormwater quickly from the site to a detention pond 
or managing peak flows from the development into a regional 
storm system. These large scale systems may require large land 
area and expensive construction costs. 

Los Angeles River, Los Angeles, California



San Antonio River, San Antonio, Texas 



When implementing LID, the approach of managing storm water 
includes treating storm water on-site and using it as a resource 
upon being treated. Instead of focusing on diverting storm water 
quickly off of the site, LID increases the time storm water is able 
to remain on site thus promoting infiltration and reuse of water. 

This new approach reduces the level of 

pollutant loads to the local bodies of 

water and utilizes the storm water for 

irrigation or other onsite uses. 

In certain cases these options may even 

be more cost effective than traditional 

storm water measures.



LID Provides Many Environmental and Economic Benefits

In undeveloped areas, a holistic LID design can be incorporated 
in the early planning stages.  Typical new construction LID 
techniques include protecting open spaces and natural areas 
such as wetlands, installing bioretention areas (vegetated 
depressions), and reducing the amount of pavement.

In developed areas, communities can add LID practices to 
provide benefits and solve problems.  Typical post-development 
LID practices range from directing roof drainage to an attractive 
rain garden to completely retrofitting streets with features that 
capture and infiltrate water. 



LID designs may take on many forms to minimize and help 
prevent concentrated flows of storm water leaving a site. 
They integrate green space, native landscaping, natural 
hydrologic functions and other various techniques to 
generate less runoff from developed land. 

This involves strategic placement of permanent controls 
that are customized to address specific pollutants and 
storm water timing, flow rate, and volume issues. LID 
development can also add value and flexibility to a site’s 
landscape areas and green space and often appears to be 
planting beds, usable grassy areas onsite, or trees used to 
soak up water.



The ten common practices of LID :

1. Permanent BMPs that promote infiltration:

• a. Bio-Retention

the process in which contaminants and sedimentation are 

removed from stormwater runoff. Stormwater is collected into 

the treatment area which consists 

of a grass buffer strip, 

sand bed, 

ponding area, 

organic layer or mulch layer, 

planting soil, and plants.  



The ten common practices of LID :

1. Permanent BMPs that promote infiltration:

b. Bio-Swales 

landscape elements designed to concentrate or remove silt and 
pollution from surface runoff water. They consist of a swaled
drainage course with gently sloped sides (less than 6%) and 
filled with vegetation, compost and/or riprap.



The ten common practices of LID :

1.  Permanent BMPs that promote infiltration:

• c. Permeable Pavement

a range of sustainable materials and techniques for permeable 
pavements with a base and subbase that allow the movement 
of stormwater through the surface. In addition to reducing 
runoff, this effectively traps suspended solids and filters 
pollutants from the water.[1] Examples include roads, paths, 
lawns and lots that are subject to light vehicular traffic, such as 
car/parking lots, cycle-paths, service or emergency access 
lanes, road and airport shoulders, and residential sidewalks 
and driveways.



Although some porous paving materials appear nearly 
indistinguishable from nonporous materials, their 
environmental effects are qualitatively different. Whether it is 
pervious concrete, porous asphalt, paving stones or concrete 
or plastic-based pavers, all these pervious materials allow 
stormwater to percolate and infiltrate the surface areas, 
traditionally impervious to the soil below. 



The ten common practices of LID :

2.  Permanent BMPs that promote filtration :

• a. Planter Boxes

The flow-through planter box is a raised box that collects roof 
runoff and then filters and discharges the runoff through an 
underdrain. 

The in-ground planter box without infiltration is, as the name 
implies, in the ground and typically collects road and other 
impervious area runoff.

Stormwater planter boxes offer 

on-site stormwater runoff 

treatment and aesthetic value and 

are optimal for urban or 

streetscape environments.



The ten common practices of LID :

2.  Permanent BMPs that promote filtration :

• b. Green Roofs

a roof of a building that is partially or completely covered with 
vegetation and a growing medium, planted over a waterproofing 
membrane. It may also include additional layers such as a root 
barrier and drainage and irrigation systems.



The ten common practices of LID :

2.  Permanent BMPs that promote filtration :

• c. Sand Filter

This system treats stormwater by the removal of coarse 
sediments in a sediment chamber or forebay, which is easily 
maintained prior to the stormwater filtering through a surface 
sand matrix.  

In order to be utilized for groundwater recharge, the bottom of 
the system must be unlined to infiltrate stormwater into the 

underlying soils. 



The ten common practices of LID :

3.  BMPs for storage and reuse:

• a. Stormwater Wetlands

Constructed stormwater wetlands are manmade shallow-water 
ecosystems designed to treat and store stormwater runoff. 
These wetlands allow pollutants to settle out or to be treated by 
vegetation. Runoff is slowly discharged over one to three days. 
Wetlands provide plant and wildlife habitat and can be designed 
as a public amenity. 

While constructed stormwater wetlands have limited 
applicability in highly urbanized settings, they are a desired 
technique on larger sites with relatively flat or gently sloping 
terrain. They are also well-suited to low-lying areas, such as 
along river corridors.



Constructed Stormwater Wetlands



The ten common practices of LID :

3.  BMPs for storage and reuse:

• b. Rainwater Harvesting

the capture, diversion, and storage of rainwater for a number of 
different purposes including landscape irrigation, drinking and 
domestic use, aquifer recharge, and stormwater abatement.



The ten common practices of LID :

4. BMPs that treat and convey stormwater

• a. Vegetated Swales

Vegetated swales are broad, shallow channels designed to convey 
and infiltrate stormwater runoff. The swales are vegetated along the 
bottom and sides of the channel, with side vegetation at a height 
greater than the maximum design stormwater volume. 



The ten common practices of LID :

4. BMPs that treat and convey stormwater

• b.  Vegetated Filter Strips

Vegetative filter strips are land areas of either planted or 
indigenous vegetation, situated between a potential pollutant-
source area and a surface-water body that receives runoff. 



Multiple LID Techniquescan be used on a site –



LID Provides Many Environmental and Economic Benefits

• Improved Water Quality

Stormwater runoff can pick up pollutants such as oil, bacteria,

sediments, metals, hydrocarbons, and some nutrients from

Impervious surfaces and discharge these to surface waters.

Using LID practices will reduce pollutant-laden stormwater

reaching local waters.  Better water quality increases property

values and lowers government clean-up costs.



LID Provides Many Environmental and Economic Benefits

• Reduced Number of Costly Flooding Events.

In communities that rely on ditches and drains to divert runoff

to local waterways, flooding can occur when large volumes

of stormwater enter surface waters very quickly. 

Holistically incorporating LID practices reduces the volume and

speed of stormwater runoff and decreases costly flooding

and property damage.

• Improved Groundwater Recharge

Runoff that is quickly shunted through ditches and drains into 
surface waters cannot soak into the ground.  LID practices retain 
more water on-site, allowing it to enter the ground and be 
filtered by soil as it seeps down to the water table. 



LID Provides Many Environmental and Economic Benefits

• Restored Aquatic Habitat

Rapidly moving stormwater erodes stream banks and scours 
stream channels, obliterating habitat for fish and other aquatic 
life.  

Using LID practices reduces the amount of stormwater reaching 
a surface water system and helps to maintain natural stream 
channel functions and riparian habitat.



LID Provides Many Environmental and Economic Benefits

• Enhanced Neighborhood Beauty

Traditional stormwater management infrastructure includes 
unsightly pipes, outfalls, concrete channels, and fenced basins.  

Using LID broadly can increase property values and enhance 
communities by making them more beautiful, sustainable, and 
wildlife friendly. 



LID Provides Many Environmental and Economic Benefits

When implemented broadly, LID can also: 

• Reduce Urban Heat Island Effect by infiltrating water running off hot 
pavements and shading and minimizing impervious surfaces

• Mitigate Climate Change by sequestering carbon in plants

• Save Energy  from green roofs, tree shading, and reduced / avoided 
water treatment costs.  

• Reduce Air Pollution by reducing ground level ozone.

• Increase Property Values by improving aesthetics and connecting the 
built to the natural environment. 



Questions? 

For more information about GEAA

and our member groups visit

www.AquiferAlliance.org

You may contact me:

Annalisa Peace

annalisa@aquiferalliance.org

http://www.aquiferalliance.org/


Case Study – University of Texas at San Antonio 

The Edwards Aquifer in Central Texas is one of the world’s most 
prolific aquifers.  It is the primary water source for over 2 million 
Texans. 

The Edwards Aquifer Recharge Zone is the most environmentally 
vulnerable area in the State of Texas.

Stormwater runoff carries pollutants from urban development 
and impervious roadways and parking lots, which enter aquifer 
quickly through porous karst limestone.

Stormwater in urbanizing karst regions tends to concentrate 
water, eroding and destabilizing limestone bedrock.



Regulations permit extensive site modification thus altering the 
hydrologic regime

Sand filter is prevalent BMP across the Edwards/Trinity region 

Bexar County (2010) 10 to 15% of ~ 3,000 structural BMPs are 

persistently non-compliant

Up to 85% impervious cover allowed in San Antonio

Up to 100% impervious cover allowed under State Law

Edwards Rules treat stormwater as a pollutant
30



Regulations, site conditions also require modifications for use of LID

No direct discharge to Recharge Zone

Impermeable liners required

Poor infiltration rates necessitate underdrains
31

Underdrain for 
bioretention facility



LID treatment train mimics predevelopment site hydrology 

Sustain long flow path for captured rainwater

Slow water velocity to reduce erosive force

Infiltrate water in appropriate locations

Sustains native vegetation

Disharge treated water to streams for recharge

32



Successful LID implementation requires watershed-level 
analysis with site preservation and impervious cover limits
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Site analysis plan for Boerne Public Library – Paul Barwick ASLA

Library sited above Trinity Aquifer

Site plan included restoration of dry creek by volunteers
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Restored 
forest slope

Detention

Parking bioswales

Overflow meadow

Rainwater harvesting



LID methods a natural extension of site topography and hydrology
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Bioswale medians in parking area collect first flush runoff and 

convey to detention 

Cisterns collect 23,500 gallons water from library roof for site reuse



LID is complementary to overall water / site preservation strategy

36

Rainwater capture sustains plant 

habitats around the site

Informative presentation of water 

cycle is part of library education 

program



UTSA Main Campus located in northern Bexar County over EA 
Recharge Zone

37



Campus has spectacular views and areas of protected landscape –
not necessarily integrated with campus activity areas
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Campus core and planned housing are over the most permeable area 
of Edwards limestone

LID strategies can integrate with 

main campus spaces

Capture rooftop drainage at 

source for reuse in buildings

Use bioretention to recharge 

clean water and create focused 

habitat areas 
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Relatively clean runoff from walkways and pedestrian plazas can be 
directed to bioretention facilities

Infiltration through swale 
bottom; direct discharge to 
aquifer where no infiltration

Stabilized turf grid 
prevents sheet 
flow erosion

40



Proposed campus expansion, athletic fields and most 
parking is located in less permeable limestones

LID strategies can be used to 

reintroduce natural drainage 

patterns
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Convert turf swale to bioswale with checkdams

Slow runoff and retain water for 

habitat

Treat recharge water directed to 

streams
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Using LID as “treatment train” will improve recharge amount, 
improve water quality and integrate landscape + buildings

43



UTSA master plan 
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Bioretention swales

Hedgerow swales

Vegetated filters

Green roof
Meadow 
strips

UTSA plan with LID features
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Retrofitting campus with LID features could capture significant 
amounts of runoff for onsite treatment and stream recharge
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