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Agenda 

• What is Green Infrastructure/ LID? 
• Why the Interest? 
• What is Harris County & the Harris County 

Flood Control District Doing? 
• Results 
 



EPA defines Green Infrastructure as: An adaptable term 
used to describe an array of products, technologies, and practices that use 
natural systems – or engineered systems that mimic natural processes – to 
enhance overall environmental quality and provide utility services. As a 
general principal, Green Infrastructure techniques use soils and vegetation 
to infiltrate, evapotranspirate, and/or recycle stormwater runoff. When 
used as components of a stormwater management system, Green 
Infrastructure practices such as green roofs, porous pavement, rain 
gardens, and vegetated swales can produce a variety of environmental 
benefits. In addition to effectively retaining and infiltrating rainfall, these 
technologies can simultaneously help filter air pollutants, reduce energy 
demands, mitigate urban heat islands, and sequester carbon while also 
providing communities with aesthetic and natural resource benefits.  

 
 



EPA defines Low Impact Development as: A 
comprehensive stormwater management and site-design technique. 
Within the LID framework, the goal of any construction project is to design 
a hydrologically functional site that mimics predevelopment conditions. 
This is achieved by using design techniques that infiltrate, filter, evaporate, 
and store runoff close to its source. Rather than rely on costly large-scale 
conveyance and treatment systems, LID addresses stormwater through a 
variety of small, cost-effective landscape features located on-site. LID is a 
versatile approach that can be applied to new development, urban 
retrofits, and revitalization projects. This design approach incorporates 
strategic planning with micro-management techniques to achieve 
environmental protection goals while still allowing for development or 
infrastructure rehabilitation to occur. 

 

 
 



Harris County/ HCFCD defines Low Impact 
Development as: A comprehensive land planning and 
engineering design approach with the goal of maintaining, as the 
minimum, the pre-development hydrologic regime in a watershed without 
solely using conventional development and detention basin techniques to 
satisfy drainage and flood mitigation requirements.  

 

For the sake of our storm water manual, we are 
defining Green Infrastructure to be synonymous with 
LID. 

 

 
 



Principles of LID/ GI 
• Conserve natural resources that provide 

valuable natural functions associated with 
controlling and filtering storm water.  

 
• Minimize and disconnect impervious surfaces.  
 
• Direct runoff to natural and landscaped areas 

conducive to infiltration.  
 
 



Principles of LID 

• Use distributed small-scale controls or 
Integrated Management Practices (IMPs) to 
mimic the site’s pre-project hydrology.  

 
• Storm water education leads to pollution 

prevention.  
 

 



Background: Why LID/GI Now? 
• Public interest/demand. 
• County interest. 
• Alternative designs, tools, BMPs. 
• Storm water management (quantity & quality). 
• EPA Requirements. 
• To assist in TCEQ MUD re-imbursements. 

 
 



But how do you mainstream new  
technologies and ideas? 

 
 



What we were told: 
• Since our soils are more impervious than other 

parts of the country, it won’t work here. 
 
• We can’t envision what it would look like. 
 
• No developer will take a chance on doing 

something unless there is predictability in the 
review and permitting process. 

 
 

 



What we were told: 

• Economics will dictate.  Even if LID is cheaper, if 
developers can’t get reimbursed like they would 
for conventional detention it won’t happen. 

 
 

 



What We Did: 
• 2010 HLWSF LID Contest  
• Design workshops for 

manual development. 
• LID Criteria Manual 

adopted April 2011. 
• Successful stakeholder 

input and reviews. 
• Build examples. 

 

LID Contest Judges 





Harris County Low Impact Development & 
Green Infrastructure Design Criteria for 

Storm Water Management 
• Joint HC and HCFCD criteria. 
• First County in TX with LID criteria. 
• Optional, not every project must be LID. 
• Interim; meant to be updated as we learn. 
• Requires pre-design meetings to discuss 

project particulars. 
 



Final Approval 

 Final approval of the use of any LID techniques shall 
not include a maintenance responsibility for Harris 
County or Harris County Flood Control District, unless 
specifically agreed to otherwise. 

 



2.1-Acceptable LID Practices 
IMP 

Storm 
Water 

Quality 

Detention Time of 
Concentration 

Bioretention & Engineered 
Soil 

X X X 

Vegetated Swale X X X 

Vegetated filter strip 
X X 

Permeable Pavement 
X X* (1) X 

Tree Box Filter X X X 

Storm Water Planter X X X 

Green Roof 
X X 

Disconnection 
X X 

Soil Amendment 
X X 

Rainwater Harvesting 
X* (2) X* (3) 

*(1) Voids within the permeable pavement itself 
can not be counted for detention, see 
section 3.6.1. 

*(2) Acceptable for Storm Water Quality if re-
used for irrigation or other non-potable 
uses. 

*(3) Various LID practices will be considered, so 
long as sufficient volume reductions and the 
design approach are proven. Applies only to 
commercial sites and non-single family 
residential structures in limited 
circumstances, see section 3.4.1. 

 



Storm Water Quality 

For Storm Water Quality: 
• Treatment of the 1” Water quality volume. 
• Although not specified, we believe the LID practices 

will generally result in 80% TSS removal. 
• All LID based projects >1acre get a Harris County 

SWQ permit (which requires annual renewals with 
engineer certifications). 



3.3 –Vegetated Swales 
• Must be vegetated.  
• Surface ponding in a vegetated swale must not exceed 24 

hours, however a longer time frame may be considered to 
match existing conditions hydrograph. 

• Public safety and integrity of adjacent structures must be 
evaluated when considering ponding depth and duration. 

• See section 4.1.2 for swales used in Roadways. 
 



3.4 –Rainwater Harvesting 
• Acceptable on the commercial site or non-single family 

residential structures. 
 

• Development of a water budget shall be conducted to show 
how volume is made available for detention. 
 

 

• Storage capacity must be designed 
to assure capacity is available in 
multiple rain events. 

 
• Not typically accepted for detention 

purposes. 
 



Bioretention 
• Figures with components, and calculations included. 
• Required Components in Sec 3.5.1 

 
 



3.5.3-Engineered Soil Media 

• Treat the first 1” of runoff volume  
• Safety factor of 2.  
• actual design capacity of the soil is to be 60”/hr to 

meet the 30”/hr criteria with safety factor. 
• In situ test (see Appendix B).  

 



3.6-Permeable Pavement 
• Underdrain, with capacity to drain 

the surface within 24 hours. 
• Underground structures to 

provide detention must include a 
liner.  

• Not allowed on driveway aprons,  
or public streets.  

• Voids in the permeable concrete  
 itself may not be counted as  
 detention volume. 

 



4.1-General Roadway Criteria for 
Public Streets 

• Safety cannot be compromised. 
• Maintenance intensive features 

not acceptable.  
• LID features cannot be placed 

beneath travel lanes (median 
openings acceptable). 

• All LID features will be within 
the Public Right of way, or in a 
dedicated easement. 

• Safe conveyance of the 100 year 
event. 



4.2-Commercial Sites 

• LID practices maintained by property owner 
where no publicly owned facilities exist.  



4.3-Subdivisions 

• ALL LID features in a MUD easement for 
Subdivisions. 

• Will allow storage in roadside areas within 
ROW if MUD maintained. 

• Have to file a Maintenance Declaration 
document for plats (Appendix C). 
 



Green Infrastructure Locally 
• Birnamwood Drive (off Cypresswood Dr. in Spring)- 

rainwater harvesting, engineered soils in swales with 
native landscaping, reduced pipe sizing 

 

• Gene Green Park- bioswales, meandering streams 
with prairie grasses 

 

• Some private development in design or early 
construction 

 in  



Alisa Max, P. E. 
Manager 

Harris County Watershed Protection Group 
713-685-7351 

Alisa.Max@hcpid.org 
http://www.eng.hctx.net/watershed/lid_green_infra.html 
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