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EXECUTIVE SUMMARY

1.0 Introduction

Time of travel and longitudinal dispersion data for the Navidad River was developed for the Lavaca Navidad River Authority (LNRA) to support water quality planning and hydrological modeling activities under the Clean Rivers Program (CRP).  This study was supported with CRP funds allocated to LNRA by the Texas Natural Resource Conservation Commission (TNRCC).  Time of travel and longitudinal dispersion were determined under steady flow conditions for the entire flowing reach of the Navidad River by timing the travel of a fluorescent dye between 10 stations.  

2.0 Materials and Methods

Locations of the 10 dye release and measurement stations for the nine study reaches are shown on Figure 1.  Dye studies were initiated and completed on the lowermost stream reach (R9) before preceding upstream to the next reach to avoid potentially conflicting arrival times and confusion among dye patches.  The work was initiated in late February, but was interrupted by inclement weather.  Work was resumed in late April when steady flow conditions were again obtained and completed on 18 May 2001.  Sampling activities are summarized in Table 1.

Instream flow measurements were taken at upstream and downstream sites prior to each dye run.  Flow was also measured at the downstream site when the peak of the dye patch arrived.  During the initial fieldwork, a Marsh-McBirney flowmeter was used to measure velocity.  A Geopacks flowmeter was utilized for the remainder of the project.  Staff gauges were set up at each station to monitor changes in water level.  Gauges were monitored during flow measurements at each station, and at the downstream stations while the dye patch was in transit.  Changes in water level were noted and recorded in the field logbook.

Fluorescent dye (500 mL of 50/50 Methanol / Rhodamine WT) was released manually at each upstream station prior that particular dye run.  Time of release, volume of dye, and gauge height were recorded for each dye release.   Estimates of travel time to the downstream station were calculated based on instream flow measurements, length of stream reach, and in some cases, speed of the previous dye runs.  We proceeded to the downstream station prior to the estimated arrival time.

A Turner Designs 10-AU-005-CE digital fluorometer was set up at the downstream station and used to measure raw fluorescence of the stream water.  The fluorometer was equipped with a continuous flow cell, rhodamine-optical kit, and a temperature compensation package.  Opaque garden hoses were attached to the inlet and outlet fittings on the fluorometer.  A marine bilge pump was attached to the receiving end of the inlet hose and used to pump water through the fluorometer.  The bilge pump was placed in the stream at approximately 20 % of the local depth in an area of laminar, non-turbulent flow.  The pump was secured using wooden stakes and electrical tape.  It was checked periodically to insure proper function and position.  The exiting end of the outlet hose was placed approximately 50 feet downstream of the bilge pump.  Both the fluorometer and pump were powered by deep cycle marine batteries.  These were monitored and replaced when necessary.

The fluorometer’s internal data logger was used to digitally record fluorescence readings, date, time, and sample temperature.  The fluorometer was programmed to record instantaneous readings every 30 seconds.  Fluorescence readings, date, time, and staff gauges heights were also recorded periodically by hand in the field log book.  All data was downloaded from the fluorometer in ASCII format and then converted to Microsoft Excel files.  Utilizing the Microsoft Excel spreadsheets x-y scatter graphs showing “hours after dye release” vs. “raw fluorescence” were made for each dye run.

