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Executive Summary 

At the request of the Nueces River Watershed Partnership (NRWP), Blackland 

Research & Extension Center (BREC) has completed a thorough side scan reconnaissance 

survey of the Lower Nueces River (Segment 2102).  Side scan sonar data was collected 

from the salt-water barrier dam just downstream of Hazel Bazemore Park, continuing 

upstream approximately 12 miles at which point the river became too shallow to navigate 

without risk to survey personnel or damage of survey equipment.  Side scan and down scan 

channels recorded bank to bank channel morphology, debris, and any other riverbed 

features.  Although many river bottom targets were marked as waypoints for cataloguing in 

real-time, the pace of navigation and data collection prevented a complete accounting of 

sub-surface debris.  The breadth of target identification was carried out during post-

processing of raw side scan data.  BREC’s reconnaissance survey was centered squarely on 

man-made debris assessment.  Despite the presence of large woody debris throughout the 

survey area, only the more questionable circumstances were marked as waypoints for 

further scrutiny.  Most naturally occurring woody debris are easily discerned from man-

made features and disregarded as such.  Multiple debris fields were discovered.  Heavily 

silted in character, these debris concentrations did not lend themselves well toward detailed 

inventory.  Regardless of their heavily silted condition or pairwise comparison of other 

debris locations, these are consistent with one-time dumping of bulldozed lot debris and is 

supported locally/terrestrially with presence of biophysical cues. This large debris 

assessment will provide critical information need to complete the Nueces River Large 

Debris Removal Plan. 
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BACKGROUND 

The Nueces River Watershed 

Partnership (NRWP) was formed to serve 

as a means to gather stakeholder input and 

direction in development of a source water 

protection plan (SWPP) that was funded by 

the City of Corpus Christi. Since October 

2012, development of a watershed 

protection plan (WPP), expanding on the 

previous SWPP, has continued with 

funding from the Texas State Soil and 

Water Conservation Board. Stakeholders 

have voiced concern about the threat illegal 

dumping poses to Lower Nueces River 

water quality.  Particularly of concern is the 

presence of man-made debris existing 

within the river’s active channel.  

Accordingly, priority was placed on the 

identification and removal of this type of 

debris.  Texas A&M’s Blackland Research & Extension Center (BREC), was tasked with 

conducting a side scan sonar reconnaissance survey and debris evaluation.  Of special 

interest was the stretch of river meandering along County Road 73, a reach of the Lower 

Nueces lined with private river frontage, and historically, where a high incidence of illegal 

dumping has been observed. 

HYDRO-ACOUSTIC SURVEY OBJECTIVES & PROCEDURES  

Nueces River Reconnaissance Survey objectives were to identify and map bottom 

features within Nueces River Segment 2102, determining the spatial distribution of man-

Figure 1:  Regional map depicting extent of Lower 
Nueces River (segment 2102) and extent of side 
scan sonar data collection.  
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made debris found within the river’s navigable channel.   All survey data was collected and 

post-processed in accordance with “Development of the Lower Nueces River Watershed 

Protection Plan Large Debris Evaluation” Quality Assurance Project Plan, approved on 

November 21, 2013 

Equipment, Calibration, and Operation 

The Lower Nueces River Reconnaissance 

Survey was carried out April 16th-17th, 2014.  The 

survey vessel was a 16 foot tunnel-hull skiff, 

modified specifically for the Nueces River 

Reconnaissance Survey (Figure 2).  The survey 

vessel was especially suited for this extremely 

shallow and constricted stream reach.  Side scan 

sonar operation and data acquisition was carried 

out by Jason McAlister, while Dr. William Fox 

assisted in navigating hazards within the channel bounds.  Conditions on April 16th were 

fair with minimal wind.  Light rain persisted throughout the survey the following day.   

Bottom Imaging and Target Acquisition 

Side scan sonar imagery was collected using a Lowrance High Definition System 

(HDS) Generation 2 (Gen2) Sonar equipped with StructureScan. The unit’s 200-kilohertz 

(kHz) transducer acoustic signal was paired with a differentially corrected global 

positioning system. The system, equipped with a 455/800 and 83/200 kHz transducers 

operating on dual channels, provided variable degrees of cross-sectional range and 

resolution, as conditions demanded.  This narrow elliptical beam scans the river channel as 

the boat progresses in stream – much like a laser scanner moving over a document being 

copied.  Pulse width was dynamic and varied depending on depth, frequently less than 10 

feet.  Acoustic data were collected at the Lowrance 3,200 bytes per second.  The range 

window on the unit was set to auto, which maximized the resolution of the acoustic 

envelope at the full range of depths sampled (approximately 0.8 to 20 feet).   

Figure 2: Modified shallow draft survey 
vessel with rear-trailing, bottom imaging 
transducer array. 
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Figure 3: Transducer offset (port side, stern) 
transducer mount 

Positioning & Navigation 

Primary position data were acquired with a Trimble GeoXH Differential Global 

Positioning System (DGPS) configured to acquire Satellite-based Augmentation System 

(SBAS) differential corrections.  Prior to bottom imaging, a horizontal control survey was 

conducted based on standard static control techniques.  Position verification of the GPS was 

performed by logging redundant coordinates over a stationary point.  Estimated accuracies 

for over 2500 corrected positions easily satisfied the required 95% confidence standard (< 

3ft). 

System Components – Configuration and Compensation 

The Lowrance HDS Gen2 side scanning sonar interface and differential global 

positioning system receiver were located atop the survey vessel’s center console.  

Locationally disparate mounting of the system’s side scanning and depth sensing 

components was necessary as the rear of the 

survey vessel offered the best transducer 

protection from riverine debris and shoaling 

(Figure 3).  Optimal transducer operation is best 

achieved with laminar flow across the 

transducer face.  The tradeoff in affording least 

damage risk to the systems transducers is higher 

susceptibility to signal scattering and 

attenuation due to propeller wash or cavitation 

underway.  Fortunately, there were several 

transmit and receive adjustments which help to mitigate interference.  As well, 

compensatory adjustments based on horizontal offset and draft of the sonar’s transducers 

relative to the DGPS receiver was made during post-processing, ensuring locational 

accuracy. 
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 Data Collection 

The Nueces River Reconnaissance 

Survey data collection strategy was 

conceptually simple - achieve the most 

comprehensive coverage possible while 

minimizing risk to survey crew and avoiding 

damage to the vessel and/or Sonar 

instrumentation.  Side scan data was collected 

by following the river’s thalweg.  

Overhanging trees, submerged woody debris, 

and extremely shallow depths frequently precluded mid-channel navigation.  Survey vessel 

speed (1.75 knots) was to a minimum as average navigation depth ranged between 0.75 and 

8 feet.  Depth variation was often abrupt, and hazards such as tree canopy, and submerged 

woody debris were frequent (Figure 4).  Although minimum survey speed was optimal for 

target imaging in this environment, at times, survey speed was rather variable, due to the 

occasional (but momentary) need to “throttle” the stern of the boat around while 

maneuvering a very tight corner.  In those situations, estimated variation in vessel speed 

was 0.5 to 1 knot over or under the preferred 1.75 knots.   

During the Lower Nueces River Reconnaissance Survey collection parameters and 

channel condition were electronically monitored via a 12 inch high-definition daylight 

visible touch-screen display.  The sonar’s viewing interface displayed vessel heading, 

altitude, river-bottom features, and data quality (range and resolution).  The system was 

continually monitored.  The sonar display’s contrast, brightness, and color palette were 

adjusted for optimal real-time viewability.  Sonar range setting was set to auto-adjust, 

however, as local survey conditions change, so does the degree of data quality.  Manual 

override of the auto-range feature was necessary to counter the effect of beam spreading – a 

situation when/where target separation (traverse resolution) is less than desired.  

Overlapping coverage was unnecessary due to the Lower Nueces River’s channel 

Figure 4: Channel conditions 
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geometry.  Any lateral gaps in data coverage are due to a limited navigation lane and/or 

inadequate navigational depth.  Longitudinal (redundant) overlap was achieved for the 

majority of the surveyed reach as there was only one point of entry (usable boat launch) to 

carry out this survey.  Each day’s downstream return trip provided opportunity to cross-

reference target location and characteristics. 

Side scan and down scan sonar data was logged directly to a 32 gigabyte memory 

card.  Waypoints indicating ensonified targets and other points of interest were logged to 

the unit’s internal storage and exported to the primary storage card at the end of each 

survey day. 

ANALYTICAL METHODS  

Once collected, all side and down scan sonar data was post-processed using 

SonarTRX.  Sonar data was transferred to a personal computer and imported to SonarTRX.  

For all side scan sonar data, post-processing is a standard, procedurally necessary to 

compensate for various geometric and radiometric distortion.  This is commonly referred to 

as beam angle (slant range) and altitude correction.  The software’s available layback 

adjustment was used to account for differences in sonar transducer mounting location and 

GPS antenna. 

Sonar Target and Feature Identification   

 A more thorough investigation, location and identification of river-bottom debris 

(targets) was carried out during post-processing.  Detailed target selection was both an 

interactive and an iterative process that required multiple passes through the sonar records 

in order to accurately identify all targets and to remove duplicative target entries caused by 

locating the same target on adjacent overlapping sonar swaths.  While side scan sonar target 

location is straightforward, very much aided by the mensuration and measurement 

capabilities of the sonar processing software, side scan target identification is much more 

subjective.  Accuracy is often driven by both analytical expertise, and basic familiarity with 
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the target in question. In general, it is only possible to identify small targets into broad 

categories.   

RESULTS 

 BREC’s hydrographic surveying team successfully traversed approximately 12.3 

river miles of Nueces River Segment 2102, locating and imaging all subsurface features 

laterally contained within the river’s channel.  After post-processing side and down scan 

data, BRC identified over 376 discrete targets.  A breakdown of target types, a brief general 

description and the number of occurrences of each type is provided in Table 1.  Select 

examples of various targets are shown in Figures 5-8. 

Table 1: Target Classification and Summary 

 

Approximately 84% of the targets were man-made objects (pilings, pier debris, 

wrecks, etc.).  Large submerged pier debris were predominant throughout the surveyed 

reach, especially along County Road 73 where river lots and small boat launches typify the 

riparian corridor.  In general, large woody debris and aquatic wildlife were identified 

Targets 

Pier / Pier Related Debris 115 

Wrecks 15 

Retaining Wall 5 

Aquatic Wildlife 11 

Concrete / Rip-Rap 5 

Discarded Tires 115 

Woody Debris 51 

Undetermined (Unclassified) 39 

Other 20 

Total 376 
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Figure 5:  Left – Streambank stabilization/reinforcement and example of large woody debris.  Right – 

Drinking water intake risers, and pile of rip-rap toward the lower right quadrant and pier supports. 
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Figure 6:  Left – Submerged boat trailer and tire.  Right – possible vehicle/wreck, possibly driven in 

channel during low flow (indicated by down-stream trailing tire ruts). 
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Figure 7:  Left – Boat / wreck laying on river bottom (keel up).  Right – Example of large woody 

debris, tire, and possible 3-wheeler or other ATV. 
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Figure 8:   Debris field – likely the result of riverside lot clearing and subsequent dumping. 
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SUMMARY 

Geospatially referenced and geometrically rectified side scan images were 

organizationally structured and cataloged as file geodatabases.  An ArcGIS shapefile of 

sonar targets provides a database containing locations and a brief description of the targets.  

All targets and both raw and corrected side scan imagery were provided as raster imagery 

and as an ArcGIS shapefile and will be retained offsite, in addition to CD and redundant 

storage elsewhere.  Additionally, Keyhole Markup Language (KML) files were created to 

accompany this catalogue of data.  A KML file is an Extensible Markup Language (XML) 

notation for expressing geographic annotation and visualization within Internet-based, two-

dimensional maps and three-dimensional Earth browsers.   

Using this to their advantage, NRWP has capitalized on the opportunity afforded by 

the kml file type, enhancing their already successful project marketing and outreach 

strategy.  Partners are afforded the opportunity to personally own and review this extremely 

relevant set of side scan data, even if not directly appointed to committee posts engaging in 

large debris removal “next steps”.  The data format is saved as common pixel based 

imagery making it a user friendly means of conveying measured data, but often large in file 

size.  Very large files that are impractical to download are made easily accessible through 

the easily distributed and widely accepted .kml file, internet access, and this project’s data 

retention requirements.  After installing a free downloadable viewing platform (Google 

Earth), the end user may cue up the NRWP website at https://www.nueces-

ra.org/sonar/index.php, and appreciate the full geospatial context of the data (how the data 

relates to them, personally).  

This survey and assessment provides a more detailed characterization of this 

drinking water resource.  The debris assessment also provides a sense of scale and 

feasibility, and perhaps affording a bit more clarity for Nueces River Partners envisioning 

the best way forward.  

https://www.nueces-ra.org/sonar/index.php
https://www.nueces-ra.org/sonar/index.php
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