Chapter 1      Introduction

Background
Urbanization has generated numerous impacts to our natural environment.  Maybe the most profound impact of urbanization is the effect on surface waters.  Site clearing and grading have removed trees that intercepted rainfall and leveled natural depressions that served as basins for temporarily storing water.  These practices have resulted in increases in flooding, bank erosion, and pollutant transport to surface waters (Schueler, 1987).

Flooding has been addressed extensively during the long history of civilization whereas the issue of erosion has received little attention.  The increase in urbanization over the last century resulted in an increase in erosion and pollutant transport while at the same time deterioration of surface waters in or near urbanized environments was documented.  A relationship however, between erosion from human activities and water quality deterioration of nearby watersheds was not recognized until recently.  In 1965, the Water Quality Act recognized the importance of stormwater runoff and authorized the federal government to provide funds in the development of projects that would control discharges that carry, among other things, stormwater (Public Law 89-234).

Perhaps the largest study in identifying the adverse effects of urban runoff was the Nationwide Urban Runoff Program (NURP) study.  This study concluded that stormwater contributed to the transport of pollutants and sediments to our surface waters.  One major activity that involves heavy clearing and paving and thus contributes extensively to stormwater runoff is road construction.  

In earlier days, erosion from road construction was not such a serious problem mainly because of the narrow and shallow excavations involved.  Today however, highway construction involves excavation of far greater widths and much deeper disturbances making it a high risk activity for soil erosion (Israelsen et al., 1980).  The damage that can occur from the transport of the sediment and its deposition in surface water can be devastating.  The areas that benthic organisms occupy and fish spawn in can be lost.  Suspended solids can reduce the amount of light penetration thus affecting the photosynthesis process and disturbing the whole food cycle (Barrett et al., 1995a).  These are some of the many adverse effects that can be generated from uncontrollable soil erosion from disturbed sites such as the ones found in road construction activities today.

As a result the United States Environmental Protection Agency (U.S EPA) has requested all road construction activities that result in the disturbance of over one acre of land area to provide strict Storm Water Pollution Prevention Plans (SW3Ps) as a protective measure to all surface waters.
Objectives 

This research project has two objectives:  One is to identify whether any impact from stormwater runoff generated by road construction activities, as those are conducted today, can be detected in receiving aquatic ecosystems.  The other is to examine the utility of two different approaches in detecting and quantifying this impact and comment on their effectiveness as engineering tools for future use in similar studies.  The results of this study and those of other studies currently underway at the University of Houston will be incorporated in the creation of a model to predict rainfall, erosion, transport and possible impact from future construction activities.

Scope and Limitations 

The findings of this research solely reflect the effects of stormwater runoff from highway construction sites into receiving watersheds.  They do not apply to stormwater discharges from agricultural sources, commercial forestry, or other land-uses.  Further they apply to construction activities that are covered under the NPDES permit and have SW3Ps implemented in their sites.  

The aquatic ecosystem examined in this study is a small, shallow tidal tributary that flows through the heavily urbanized area of Clear Lake and is representative of the tributaries frequently found in the Texas coastal region.  The substrate of this bayou has a very high silt-clay content, also representative of this region.  The findings of this research therefore are more conclusive on aquatic ecosystems similar to the one in this study with similar soil compositions, salinity contents, and mildly sloped land surroundings.

Organization

The remainder of this thesis is organized as follows:

  (1) Chapter 2 contains a review of the literature associated with this research subject.

(2)  Chapter 3 contains the methods used during this research.

 (3) Chapter 4 contains all the results from the 1-1/2 years long monitoring study as 

well as results from additional laboratory experiments.

 (4) Chapter 5 contains a summary of the important findings, conclusions 

and recommendations.

       (5) The appendices contain the raw data from the field and the subsequent laboratory 

      analysis as well as experimental data from the Microtox basic solid phase test 

      standardizing procedures.
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