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CHAPTER 1 

INTRODUCTION 

 

 The Texas Commission on Environmental Quality (TCEQ) currently has Total Maximum 

Daily Load (TMDL) projects for Buffalo and White Oak Bayous, Clear Creek, and several other 

bodies of water in the Houston Metro Area.  The TMDL for the Buffalo and White Oak Bayous 

has shown that storm water carries a high concentration of bacteria and that this may be a large 

source of bacteria for these water bodies.  Studies performed in regions throughout the U.S. have 

shown that Best Management Practices (BMPs) can be used to reduce bacteria concentrations in 

storm water runoff.  The data and results from this study may be used to help formulate the 

implementation plans of the TMDLs for Buffalo and White Oak Bayous, as well as, the other 

surface water bodies on the 303d list. 

 BMPs include both structural and non-structural practices designated for the management 

of stormwater runoff at its source.  A wide range of practices from stenciling and street sweeping 

to wetland systems and wet ponds are included under this definition.  Several BMPs, in particular, 

have demonstrated great potential to improve water quality.  These include wet basins, dry basins, 

flood control/water quality basins, wetland systems, grass swales, and vegetative filter strips.  

Studies have shown that the mechanisms of bacterial removal in these are settling/sedimentation, 

temperature, sunlight, and filtration (Khatiwada and Polprasert 1999; Davies and Bavor 2000; 

Darakas 2001; Brookes et al., 2005; Characklis et al., 2005; Gannon et al., 2005). 
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There are several goals for this study.  The first goal is to gather data that may be used in 

the implementation of the TMDL.  An additional goal is to determine the ability of BMPs to 

reduce the bacteria loads from runoff in the Houston Metropolitan area. 

 

1.1 SCOPE OF THE PROJECT 

The scope of work to be performed in this project includes: (i) the identification of the 

BMPs available for sampling and determining the targets for sampling, (ii) the development of a 

strategy to sample storm water inflow and outflow, (iii) the preparation of an EPA approved 

Quality Assurance Project Plan (QAPP), and (iv) the analysis of data and determination of 

bacterial load reductions. 

The six main tasks to be completed are: 

1. Administer the project; 

2. Participate in the stakeholder process: 

3. Develop a database of the quantity and type of BMPs currently in use in the Houston-

Harris County area; 

4. Prepare a Work Plan/Sampling Plan; 

5. Prepare a Quality Assurance Project Plan (QAPP); and  

6. Gather the Data. 
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1.2 DESCRIPTION OF THE REPORT 

This document constitutes the first quarterly report for Work Order No. 5 and 

summarizes the activities undertaken by the University of Houston from December 2005 

through February 2006.  

This report reflects the progress towards the following tasks delineated in the work 

plan: 

Task 3 – Databases of the BMPs permitted by the City of Houston and Harris 

County have been obtained.  The database is currently being reviewed and updated to 

reflect the requirements of this project. 

Task 4 – The Work Plan was completed and submitted to the TCEQ.  The 

sampling plan to collect water samples from inflow, outflow, and the stored water 

volumes at BMPs is under development.  This plan will reflect the data that have been 

collected from previous studies performed on BMPs. 

Task 5 – Development of the Quality Assurance Project Plan (QAPP) is underway 

and is included in Appendix A.  The QAPP details the field collection methods, laboratory 

sample analysis, and quality control procedures that will be followed to ensure accurate 

data.  All methods will follow the guidelines of the TCEQ and the EPA. 

Task 6 – The process of data collection and analysis was initiated and will 

continue throughout the duration of the project.  The data collected were entered into a 

database with available descriptions so that the processes and design parameters involved 

in bacteria removal can be understood. 
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Chapter 2 of this report presents a brief discussion of the storm water permitting 

program, different types of BMPs, and the potential for reduction of bacteria from 

stormwater runoff.  Chapter 3 details some of the future work tasks to be performed for 

the next quarter of this study.  Appendix A contains the first revision of the Quality 

Assurance Project Plan including the Sampling Plan. 
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CHAPTER 2 

DATABASE DEVELOPMENT FOR HOUSTON AREA 

 

  The US Environmental Protection Agency (USEPA) determined that, in addition to flood 

control, BMPs are useful for providing water quality improvement of storm water runoff.  BMPs 

include both structural and non-structural practices designed to manage the stormwater runoff at 

the source.  By detaining water over a period of time over which settling and other process that 

encourage the death and removal of bacteria, the BMPs may be very useful for the reduction of 

bacteria loads from storm water in the Houston Metropolitan Area.  For this region, the Joint Task 

Force on Stormwater (JTF) permits best management practices in accordance with the Municipal 

Storm Separate Sewer System (MS4) permit issued by the TCEQ.   

Four agencies located in the Houston area formed the JTF to develop a plan for 

compliance with the requirements of the National Pollutant Discharge Elimination System 

(NPDES) aimed at reducing non-point source pollution.  The four agencies that comprise the JTF 

are the City of Houston (COH), Harris County, the Harris County Flood Control District 

(HCFCD), and the Texas Department of Transportation (TxDOT).  Together they obtained a 

Municipal Separate Storm Sewer System (MS4) permit under phase one of the NPDES program.  

Together with the TCEQ and, in accordance with the provisions of the NPDES program, the JTF 

permits BMPs based on the Municipal Storm Separate Sewer System (MS4) permit issued by the 

TCEQ. 
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Most of the BMPs installed in the Houston area are permitted by the JTF for 

commercial/residential developers and industrial facilities.  The agencies in the JTF have 

implemented additional BMPs mostly for flood control purposes.  These were specified in the 

Storm Water Pollution Prevention Plan that was included in the MS4 permit.  The JTF releases a 

report on the progress of meeting the goals of the Storm Water Pollution Prevention Plan 

annually. 

 Table 1 contains a list of the numbers and types of BMPs that have been permitted in the 

Houston area by permitting agency.  Harris County and the City of Houston have issued the 

majority of the permits for commercial, residential, and industrial uses.  The locations of BMP 

with current permits in the Houston metro area are shown in Figure 1.  Additional BMPs have 

been installed for the conveyance of stormwater as described in the MS4 permit.  Dry ponds with 

detention basins are the most numerous of the BMPs permitted by Harris County.  These operate 

through the retention of storm water runoff that is slowly discharged over a 48 hour period 

following the rainfall event.  They function similar to wet basins (also known as wet ponds) 

which are far less numerous with 55 permitted by the JTF (45 in Harris County and only 9 in the 

City of Houston).  The wet basins detain a permanent pool of water from each runoff event that is 

meant to be discharged only when replaced by runoff from the subsequent runoff event.  Many 

other types of BMPs including combination basins (also known as dual use and flood 

control/water quality basins), street sweeping, vegetative filter strips, and grassy swales are 

currently used and may have an important effect on the bacterial concentrations of storm water 

runoff entering Texas surface water bodies in Houston.  Although Oil/Grit/Trash Separators form  
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the second most numerous type of BMPs in use, these are believed to have a less pronounced 

effect on the loads (JTF 2001a).  Thus, these have not been chosen for sampling in this project. 

The COH, HCFCD, and Harris County prepared the “Storm Water Quality Management 

Guidance Manual” and the “Minimum Design Criteria for Implementation of Certain Best 

Management Practices for Storm Water Runoff Treatment Options” for the Houston area.  These 

manuals discuss the types of best management practices approved for use in the Houston region.  

They contain important information about the design requirements of wet ponds and other BMPs.  

The manuals also provide important maintenance information, formulas that can be used to design 

features of the BMPs, and examples of effective BMP designs (JTF 2001a; JTF 2001b). 

As discussed previously, studies on the water quality efficiencies of BMPs have 

predominantly focused on several types:  Dry Basins, Wet Basins, Flood Control/Water Quality 

Basins, Wetlands, Vegetative Filter Strips, and Grassy Swales.  To determine those with the 

greatest potential for reduction of the bacteria concentrations in runoff, a database of studies that 

have tested efficiencies is currently being developed.  Table 2 presents a summary of the results 

from those studies.  The table shows the percent removals for all the different indicators that were 

tested for each type of BMP and the average percent removal for these.  The table also shows the 

number of BMPs that were tested for each sample type, the minimum number of samples that 

were collected, and the overall average of the percent removals for each type of BMP (listed as 

sample type “All”). 

The highest percent removals of fecal pathogen indicators are observed with the retention 

of water using a dry basin.  It is noted, however, that as of February 2006, data from only one 

study performed on a dry basin were available.  The dry basin tested achieved a reduction of 90% 

of the bacteria from the inflow.  Wetland systems achieved the second highest percent removal of 



BMP Bacteria Study - Work Order #582-6-70860-05 - Final Quarterly Report 

 

10 

bacteria with 88.3%.  Wet basins achieved a 47% removal based on 11 sites.  Vegetative filter 

strips had almost 32% removal.  The only grassy swale study found at this time showed a large 

percent increase of bacteria from the inlet to the outlet of the swale.  The concentrations increased 

by 338% for fecal coliform. 

Table 2, as of February, has results from 82 different combinations of wetland systems 

and indicator types tested.  Wetlands were the most studied BMP by far.  Studies on wet basins 

were the second most common. 




