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Water Quality Impacts

 Development can affect issues of water 
quality as well as water quantity

 Impaired waterways are common in 
areas of dense development

 Future planning should consider 
strategies that respond 
comprehensively to these issues

Presenter Notes
Presentation Notes
We have looked at the infrastructure needs of 3M+ people. That growth will also present other challenges.

Flooding and water quality concerns are prevalent now, with additional growth what is the likely outcome?

Additionally, impaired waterways are a current problem and often the pollutant is found at higher concentrations in more densely populated areas – though some of this is likely due to older infrastructure from more mature areas. – Thus presenting an opportunity for redevelopment with LID?




Presenter Notes
Presentation Notes
So let’s dive deeper into what is LID or green infrastructure and how does is help with growth and redevelopment? 

Green infrastructure is part of a comprehensive stormwater management method of site development that uses existing, natural hydrology as best as possible and mimic when not, to capture and distribute runoff across a project site. 
While conventional stormwater methods aims to move water off-site and into waterways quickly, green infrastructure techniques aim to encourage infiltration and temporary storage as close to the source as possible. As the runoff slowly leaves a site, these systems filter pollutants from the runoff before it enters waterways.

These methods can be incorporated into a variety of different development types: 
New developments
Redevelopments
Parking lots
Roadways
Parks…

Here is a slide I grabbed from a presentation David Batts, Construction Ecoservices, gave a few years back.

The next few slides will look at types of practices…I let you be the judge of is it LID or green infrastructure?
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Presenter Notes
Presentation Notes
If designed, constructed and maintained properly, green infrastructure can yield many benefits. 



What does GI
look like?
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What else does GI look 
like?
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How can GI practices
work together?
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Purpose

Outreach: 
One-on-one 

meetings Workshop Website 

Produce performance database based on local 
(preferential), state, and national data

Develop recommended GI practice list



Data Review 

• HCFCD Stormwater Database   

• International Stormwater Database

• Periodical Review





• Data – U.S. and 
International Sources

• Worked with database 
manager for access.

• Selected data from U.S. for 
relevancy.

• Over 300,000 records.
• Data requirements for 

inclusion in the database.
• Access database.



Presenter Notes
Presentation Notes
Only used studies from EPA Rain Zones 2, 3, 4 and 5 for relevancy.

Removed Harris County Flood Control District Data to avoid duplication.

300,000 records down to 2,536 records.





Periodicals/ 
White Papers

• Reviewed and placed into H-GAC database
• Summary data 
• Project Committee assistance to identify and 

collect local/state datasets
• Harris County
• Environmental Institute of Houston
• Texas AgriLife





H-GAC Database 
and Analysis



BMP_Design SiteName Lat Long AvgTKN_in No_of_in AvgTKN_out No_of_out DateSample DateSample pct_reduction
Bioretention 87th Metcalf BMP 38.9720 -94.6761 4.8181818 22 2.695 20 09/12/2008 09/15/2010 44.1
Bioretention BRC Site A 35.9705 -77.9340 0.7581667 18 0.5398421 19 04/12/2008 03/01/2009 28.8
Bioretention Birnamwood Dr. 30.0715 -95.3827 0.4597 1 0.3767 1 06/01/2014 02/01/2017 18.1
Bioretention Cub Run Rec Center 38.8893 -77.4670 4.8866125 16 0.935 10 09/25/2008 03/28/2010 80.9
Bioretention Greensboro bioretention-G1 36.1536 -79.8716 2.6147368 19 4.5 15 07/01/2003 09/27/2004 -72.1
Bioretention Greensboro bioretention-G2 36.1536 -79.8716 1.3125 16 11.275 4 07/01/2003 09/27/2004 -759
Bioretention I-95 Plaza Bioretention Cell 39.6629 -75.6903 5.719 10 2.7990909 11 04/01/2005 11/15/2007 51.1
Bioretention Louisburg bioretention-L1 36.1326 -78.2221 1.4825 12 1.0558333 12 05/30/2004 12/23/2004 28.8
Bioretention Louisburg bioretention-L2 36.1336 -78.2221 1.66 12 1 13 05/30/2004 12/23/2004 39.8
Bioretention Mango Creek 35.7843 -78.5134 0.5427667 30 0.6646 30 11/02/2009 12/02/2010 -22.4
Bioretention OP Recycling Center 38.9116 -94.6798 11.832759 29 2.4925926 27 07/16/2010 09/19/2013 78.9
Bioretention SJC - Bio Ret 3B 39.0243 -94.7817 1.2365385 26 2.2590909 22 05/24/2012 09/28/2013 -82.7
Bioretention SJC - Bio Ret 6 39.0233 -94.7810 1.0409091 33 1.292 25 05/24/2012 09/28/2013 -24.1
Detention EIH UHCL Wetland 29.5825 -95.1016 2.23 1 3.23 1 04/01/2012 05/01/2012 -44.8
Detention Floating Wetland Retrofit North 

Carolina
36.0271 -78.9002 1.155 2 0.66 2 11/01/2008 03/01/2010 42.9

Detention SJC - Ext Dry 39.0228 -94.7818 1.1333333 3 1.6333333 6 07/07/2011 04/23/2013 -44.1
Floating Wetland 
18% coverage

Floating Wetland Retrofit North 
Carolina

36.0271 -78.9002 3.32 1 0.37 1 07/01/2010 09/01/2011 88.9

Floating Wetland 
9% coverage

Floating Wetland Retrofit North 
Carolina

36.0247 -78.9442 0.84 1 0.55 1 07/01/2010 09/01/2011 34.5

Grass Strip Westfield Level Spreader 35.1811 -80.8488 128.37105 19 0.96 3 11/29/2005 01/05/2007 99.3
Manufactured 
Device

HC 39.6629 -75.6903 1.825 4 1.95 4 03/29/2007 06/30/2007 -6.8

Manufactured 
Device

I-95 Plaza AbTech Ultra-Urban Filter 
w/ Smart Sponge Plus Antimicrobial 
Additive

39.6629 -75.6903 5.5618182 11 2.539 10 12/13/2006 04/20/2009 54.3

Manufactured 
Device

I-95 Plaza AbTech Ultra-Urban Filter 
w/Smart Sponge

39.6629 -75.6903 11.179091 11 9.86 11 12/13/2006 04/20/2009 11.8

Manufactured 
Device

I-95 Plaza BaySaver 39.6629 -75.6903 10.622 10 7.497 10 11/16/2005 11/13/2008 29.4

Manufactured 
Device

I-95 Plaza HydroKleen Filter 39.6629 -75.6903 11.056 10 11.424 10 04/08/2006 04/28/2008 -3.3

Manufactured 
Device

I-95 Plaza StormFilter 39.6629 -75.6903 7.5790909 11 7.1581818 11 04/01/2005 11/15/2007 5.6

Presenter Notes
Presentation Notes
Columns Left to Right – This is for Total Keldahl Nitrogen

BMP Type/Site Name/Latitude/Longitude/TKN In/#Samples/TKN Out/#Samples/Dates/Pct. Reduction

We looked at a variety of statistical methods to evaluate…however, due to small sample sizes for some practices, article data in summary formats, we were limited to just looking at percent reduction within the practices and between the practices.

Next few slides will show results.
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Presenter Notes
Presentation Notes
The graphs you will see are box and whisker plots. The box contains 75% of the data, while the whiskers show the full extent. The line in the box is the median value, not average.

Take Bioretention – the volumetric data ranges from a positive reduction near 90% to an increase of flow by over 100%. That said the majority of data demonstrates a reduction in TKN around 10%.

It should be noted that single points on these graphs are summary data for a particular study pulled in from the journal article review. 

It is a bit difficult to make out, but you might see a green circle for data that comes from this region or red circle for data from Texas. One of the goals was to put our local data into perspective, so that those who suggest this work is carried out in other parts are not relevant here. 

So this graph looks at the %volumetric Flow reduction for the GI practices gathered for this project. In general, the GI practices function as designed to control and decrease volume. 
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Presenter Notes
Presentation Notes
Generally, all of the practices are good at addressing TSS. As you saw from the previous slide, TSS and volume are related. Slow it down and sediments will drop out.

Rainwater not a key source of sediments, so seeing the addition of sediments from the runoff via the green roof media makes sense.
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Presenter Notes
Presentation Notes
In addition to GI practices side-by-side, we include the performance within each practice category. Here is TSS performance for Bioretention. 
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Presenter Notes
Presentation Notes
This slide contains the stormwater wetland category. All of these came from our region.
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Presenter Notes
Presentation Notes
Fecal bacteria are a challenge. Distance and time can play havoc with the data. That said, there are some positive notes for several practices. Wetlands and detention ponds for example.
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Presenter Notes
Presentation Notes
The graphs you will see are box and whisker plots. The box contains 75% of the data, while the whiskers show the full extent. The line in the box is the median value, not average.

Take bioretention – the data ranges from a positive reduction near 80% to an increase of about 80%. That said the majority of data demonstrates a reduction in TKN around 30%.

It should be noted that single points on these graphs are summary data for a particular study pulled in from the journal article review. 

It is a bit difficult to make out, but you might see a green circle for data that comes from this region or red circle for data from Texas. One of the goals was to put our local data into perspective, so that those who suggest this work is carried out in other parts are not relevant here. 
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Outreach

• February 23, 2024 Workshop
• Breakout Session:

• More and targeted outreach
• Stakeholder feedback receptive
• Incentivize
• Data needed and shared
• More Demonstrations

Presenter Notes
Presentation Notes
Workshop hosted 39 attendees.

Presentations – H-GAC, HARC, EIH, and Greenrise

Breakout session

Outreach to various groups – Elected Officials and leadership, residents signage

Engineering persons agreed LID projects are completely disregarded at their supervisor’s level(s) – any ideas related to GI are thrown out of the conversation. People believe it is costly and does not have demonstrated performance results. Supervisors are all about data. 
 



Considerations 
and Take-aways

1. Not a panacea
2. Local data like out-of-region

3. Design most important
4. Need more data
5. Efficacy

6. What’s next

Presenter Notes
Presentation Notes
GI is not a one size fits all and will not solve every situation. They are more nuanced.
Our local GI practices function like those in other parts of the US.
Design for the pollutant of interest. Some practices may increase certain parameters. Certain media used in bioretention cells, green roofs, etc. might release N, for example. Some evidence the amount of wetland coverage (floating wetlands) is important in nutrient uptake.
Always need more data. Environmental data is always variable. Having only a little data makes universal statements difficult.
All appear to be a good choice to reduce stormwater volume and manage suspended solids. The other results are more mixed. Bacteria 

Need to finish the report. Found a couple of areas within the analysis that needed to be cleaned up. 
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Presenter Notes
Presentation Notes
We are finishing up the report and will be submitting it to the Galveston Bay Estuary Program. We welcome your thoughts and will be capturing them during the breakout session.



Contact Information
• Steven Johnston, Principal Planner

• 832.681.2579
• Steven.Johnston@h-gac.com

• Jessie Casillas, Senior Planner
• 713.993.4594
• Jessica.Casillas@h-gac.com

• Rachel Windham, Senior Planner
• 713.993.2497
• Rachel.Windham@h-gac.com

• Megha Shrestha, Data Analyst
• 832.681.2565
• Megha.Shrestha@h-gac.com
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