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Abstract








In order to justify the costs involved in installing and maintaining Storm Water Pollution Prevention Plans in road construction activities, a tidal tributary (Cow Bayou), that served as a final receptor of runoff from a road construction, was monitored for a period of 1-1/2 years.  Physical and biological data were collected.  A benthic bioassessment method and a Microtox sediment testing technique were used.  Reduction in total taxa up to 50% in the downstream sampling station at the beginning of the construction suggests that the current measures provide little protection during the early stages of construction. A reduction in total taxa up to 55% in the downstream sampling station during or right after a major rainfall event suggests that these plans provide little relief from the immediate effects of rainstorm.  The Microtox basic solid phase test showed little sensitivity to the type of sediments and pollution levels encountered in this research.


 



























































Table of Contents








Acknowledgments								iii





Abstract										v





Table of Contents								vi





List of Figures									viii





List of Tables									x





Chapter 1 Introduction							1





	Background									1





	Objectives									3





	Scope and Limitations								3





	Organization									4





Chapter 2 Literature Review						5





Chapter 3 Methodology							14





	General Approach								14





	Selection of Sampling Location and Development of Sampling Techniques	15





	Field Trip Procedures								22





	Suspended Solids Analysis							28





	Benthic Macroinvertebrate Analysis						29





	Microtox Analysis								34





	Particle Size and Initial Dilution Experiments					36





	Storage Time Experiments							38








Chapter 4 Discussion of Results						40








	Water Quality Summary							40





	Bioassessment Results								41





	Microtox Sediment Test Results						55





	Comparison of Benthic Bioassessment and Microtox Sediment 





Toxicity Tests								58





	Effect of Particle Sizes on the Microtox Basic Solid Phase Test Results		66





	Effect of Sample Storage Time on the Microtox Basic Solid Phase 





Test Results									73





Chapter 5 Summary and Conclusions					76





	Summary									76





	Conclusions									76





	Recommendations								79





	Future Work									81





References									82





Appendix A: Results of Benthic Macroinvertebrate Analysis		86





Appendix B: Results of Microtox Basic Solid Phase Tests		102





Appendix C: Results from Particle Size Analyzer (Mastersizer)	104





Appendix D: Sample Water Quality Data					106





Appendix E: Total Polychaete Taxa and Sheldon’s Evenness Index	107





Appendix F: Rainfall Data							110





Appendix G: Most Commonly Found Benthic Macroinvertebrates 	





                  in Cow Bayou							111





	








List of Figures





Figure 1: USGS map of the construction site and the sampling locations 





along Cow Bayou in Clear Lake, Texas					14





Figure 2: Drainage outfalls from the construction site as seen from NASA 





Road 1									16





Figure 3: Drainage outfalls from the construction site as seen from Cow 





Bayou									16





Figure 4: Column support used as reference for all water measurements 





at Station 1									20





Figure 5: Bridge column used as reference for all water measurements 





at Station 2									20





Figure 6: Water mark used as reference for all water measurements 





at Station 3									21





Figure 7: A graphical presentation of the apparatus used for benthic 





	    macroinvertebrate collection at Cow Bayou				22





Figure 8: Unloading of the canoe at the field site				25





Figure 9: Area where canoe was inserted in Cow Bayou			25





Figure 10: Field data sheet used in all field trips at Cow Bayou			26





Figure 11: Sketches and assigned numbers for the first nine species found





	    during benthic macroinvertebrate analysis					32





Figure 12: Photographs of representative species taken using the SONY





	   system during benthic macroinvertebrate analysis				33











Figure 13: Total taxa at every station						47





Figure 14: Diversity (H’) at every station					49





Figure 15: Total monthly precipitation and diversity (H’) for Station 3		54





Figure 16: Microtox EC50 values at every station				56





Figure 17: Total monthly precipitation and Microtox EC50 values for 





    Station 3									58





Figure 18: Diversity (H’) and Microtox EC50 values for Station 3		60





Figure 19: Total taxa and Microtox EC50 values for Station 3			60





Figure 20: Total taxa versus Microtox EC50 values for all stations		62





Figure 21: Diversity (H’) versus Microtox EC50 values for all stations		62





Figure 22: Total taxa and Microtox EC50 values for Stations 1 and 2		65





Figure 23: Diversity (H’) and Microtox EC50 values for Stations 1 and 2	65





Figure 24: Mixtures by percent weight vs. Mastersizer readings by percent 





	        volume for the mechanically and manually dry sieved samples		69





Figure 25: Effect of particle size on Microtox EC50 values			72





Figure 26: Effect of sample storage time on EC50 values			74	





Figure 27: Total polychaete taxa at every station				108													


Figure 28: Sheldon’s evenness index at every station				109



































List of Tables





Table 1: Summary of the two metrics calculated at Station 1			44





Table 2: Summary of the two metrics calculated at Station 2			44





Table 3: Summary of the two metrics calculated at Station 3			45





Table 4: R2 values for regressions performed for total taxa





 with water quality parameters						50





Table 5: R2 values for regressions performed for diversity (H’)





 with water quality parameters						51





Table 6: R2 values for regressions performed for all metrics with 





Microtox results								63	





Table 7: Benthic species collected in Cow Bayou for the August 30, 





1996 field trip								86





Table 8: Benthic species collected in Cow Bayou for the September 10, 





1996 field trip								87





Table 9: Benthic species collected in Cow Bayou for the October 4, 





1996 field trip								88





Table 10: Benthic species collected in Cow Bayou for the December 18, 





1996 field trip								89





Table 11: Benthic species collected in Cow Bayou for the January 24, 





1997 field trip								90





Table 12: Benthic species collected in Cow Bayou for the February 14, 





1997 field trip								91








Table 13: Benthic species collected in Cow Bayou for the March 7, 





1997 field trip								92





Table 14: Benthic species collected in Cow Bayou for the March 19, 





1997 field trip								93











Table 15: Benthic species collected in Cow Bayou for the April 18, 





1997 field trip								94





Table 16: Benthic species collected in Cow Bayou for the May 13, 





1997 field trip								95





Table 17: Benthic species collected in Cow Bayou for the June 6, 





1997 field trip								96





Table 18: Benthic species collected in Cow Bayou for the July 10, 





1997 field trip								97





Table 19: Benthic species collected in Cow Bayou for the July 31, 





1997 field trip								98





Table 20: Benthic species collected in Cow Bayou for the September 5, 





1997 field trip								99





Table 21: Benthic species collected in Cow Bayou for the October 16, 





1997 field trip								100





Table 22: Benthic species collected in Cow Bayou for the December 5, 





1997 field trip								101





Table 23: EC50 values for all sediment samples collected from Cow Bayou	102








Table 24: EC50 values for the soil mixtures tested in the experimental 


procedure developed to recognize the effects of particle sizes on 


the basic solid phase test							103


Table 25: Percent by volume of particles smaller than 75 mm in soil mixtures 


created after a manual and a mechanical sieving process			104





Table 26: Percent by volume of particles smaller than 75 mm in all sediment 


     samples collected in Cow Bayou						105


Table 27: Field and laboratory measurements of water quality in 


Cow Bayou									106


Table 28: Total monthly precipitation (in.) data from the National Climatic 


Data Center (NCDC) for the Houston Intercontinental and Galveston 


stations									110





							
























































List of Equations





Equation 1: Shannon - Wiener (H’) diversity index				42





Equation 2: Standard deviation							43





Equation 3: Coefficient of linear regression (R2)					50





Equation 4: Sheldon’s evenness index						108








					


�PAGE  �xiii�








�PAGE  �xiii�














