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Introduction 

Nueces County has been charged with the stewardship of approximately 22 miles of public beach 

stretching along Mustang and North Padre Islands from Aransas Pass to south of Bob Hall Pier (Fig.  1). 

This region of the coast has a diverse backshore beach environment including multiple beach access 

roads, a seawall (North Padre Island Seawall), paved parking (Padre Balli Park) as well as sections of 

continuous well-established dunes.  The features that define the backshore limit of the beach can 

influence sediment transport across the beach.  In addition, three sets of jetties limit and compartmentalize 

alongshore sediment transport to varying degrees both along the beach as well as in the nearshore.  The 

diversity of backshore features and coastal structures along this stretch of barrier island beach creates a 

challenging environment for coastal resource managers.  The maintenance and management of beaches 

within Nueces County is shared among the cities of Port Aransas and Corpus Christi, the Texas Parks and 

Wildlife Department (TPWD), and the National Park Service (NPS) as well as Nueces County Coastal 

Parks. 

 

The monitoring of coastal jurisdictional boundary lines, such as annual high tide (AHT) and mean tide 

level (MTL), along the Gulf fronting beach is one critical component in establishing a research-based 

monitoring program that will assist Nueces County in the management of coastal resources including the 

beach and dune system.  Providing access to data describing the coast and archiving that data for ease of 

access and use by resource staff is essential for proactive management of coastal resources which are 

subject to dynamic conditions that can change rapidly under storm forcing.  Establishing this baseline and 

a publicly available through an online mapping tool for visualization and comparison, will assist in 

answering questions related to the rate of shoreline change and help to identify parameters that contribute 

to erosion and accretion along the beach in areas of high usage.  In addition, establishing a baseline data 

set is critical to long-term land-use planning and for mitigation of impacts such as those sustained during 

tropical storms.  The preliminary step toward this goal was addressed by conducting baseline surveys and 

the development of an online mapping interface and data archive for Nueces County data sets.  The 

measurement and documentation of these baseline surveys was achieved through a collaborative effort 

between the Nueces County Parks System, the Conrad Blucher Institute for Surveying and Science (CBI) 

and Naismith Marine Services. 

 

Task 1. Coastal Jurisdictional Boundary Surveys 2014 

Two coastal jurisdictional surveys were conducted over a three day period (October 27-30, 2014); a mean 

tide level (MTL) survey and an annual high tide (AHT) survey.  The surveys were conducted by Naismith 

Marine Services in collaboration with the Conrad Blucher Institute for Surveying and Science.  A 

description of the survey method, control, and related exhibits are included in Appendix 1.  The data is 

also provided online through the mapping tool website, Coastal Habitat Restoration GIS (CHRGIS), to 

allow for detailed review of the data at user defined extents.  These data sets provide a baseline for the 

region extending from Aransas Pass to the Nueces-Kleberg county line.   

 

Review of the data was divided into three regions based on limitations in sediment transport represented 

by coastal structures; 1) Aransas Pass to Fish Pass (Fig. 2), 2) Fish Pass to Packery Channel (Fig. 3) and 

3) Packery Channel to Nueces-Kleberg county line (Fig. 4).  Within these regions the review of the 

baseline positions of AHT and MTL was further subdivided with an emphasis on significant changes in 

backshore features or other parameters such as park boundaries where the type of beach management, 

including the lack of sargassum removal, differs significantly. The region from Aransas Pass to Fish Pass 

has large stretches of beach with a nearly continuous duneline.  Along this region the duneline is 

interrupted by 9 access roads along approximately 13 miles of beach with the greatest concentration of 

access roads within the first 4 miles south of Aransas Pass.  From Fish Pass to Packery Channel beach 

maintenance to facilitate vehicular access is limited to a one-mile stretch from Packery Channel to 
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Newport Pass Rd. which is located north of Newport Pass.  This study region also includes the Mustang 

Island State park which limits all mechanical redistribution of sand to maintain access and does not 

remove or manage sargassum accumulations on the beach.  There are 5 access roads along just less than 5 

miles of beach between Fish Pass and Packery Channel, two of which straddle the State park picnic area. 

In contrast, the region south of Packery Channel to Bob Hall Pier is characterized by intermittent breaks 

in the duneline along a less than 3-mile long section of beach.  The breaks in the duneline are not only due 

to numerous access roads (6) but also due to the North Padre Island Seawall (0.75-mile long) and Padre 

Balli Park infrastructure including paved parking, a roadway and park facilities.  The beach south of 

Packery Channel sustains a large number of users from spring to fall and therefore is subject to frequent 

redistribution of sand in order to maintain vehicular access.  The variability in position of the MTL line 

and AHT line with alongshore position and relative to backshore infrastructure in these three regions are 

provided in Appendix 2.  The acquisition of future annual survey data will provide for the investigation of 

the relationship between accelerated shoreline recession and breaks in dune integrity. In addition future 

research will consider the relationship between beach management practices, such as the management of 

sargassum in place and shoreline stability. 

 

 

 
Figure 1.  Beach along Mustang and North Padre Island that is located in Nueces County, Texas 
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Figure 2.  Position of AHT and MTL from Aransas Pass to Fish Pass        Figure 3. Position of AHT and MTL from Fish Pass to Packery Channel 

 

Task 2. Review and Assimilation of Available Historic Data 

A general data review was initiated to include the following; 1) beach profile data collected by Nueces 

County that is associated with localized habitat and sargassum studies, 2) coastal jurisdictional boundary 

survey data as available.  These data sets were reviewed and assessed for the potential application to 

future analysis of historic change.  One data set was identified through a local engineering group and a 

request from Nueces County Parks for the digital data is pending as of this reporting. The data provided 

thus far was not introduced due to lack of reliable coordinate/control information.  This process will 

continue and data that is located and validated will be added to the database and CHRGIS. 

 

Task 3. Coastal Habitat Restoration GIS (CHRGIS) 

CHRGIS was established in an effort to provide an online mapping tool for use by coastal resource 

managers, the public and scientists through the sponsorship of the Texas General Land Office.  The 

mapping tool is maintained and operated by the Conrad Blucher Institute for Surveying and Science at 

TAMUCC and accessible at http://cartogram.tamucc.edu/chrgis/maps/ (Fig. 5).  The mapping tool 

functions similar to a GIS environment with data layers that may be selected for viewing.  A tutorial is 

available online through the CBI webpage (https://www.cbi.tamucc.edu/wp-content/uploads/CHRGIS-

Tutorial.pdf). 
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Figure 4.  Position of AHT and MTL from Packery to south of Bob Hall Pier at the Nueces-Kleberg county line 

 

The Nueces County survey data collected during 2014 was uploaded to a mapping window created to 

archive data assimilated and applicable to Nueces County. Additional historic data sets obtained from 

outside sources will be reviewed and added as available.  Data sets collected outside of the CBI 

monitoring team are provided for reference only and CBI is not responsible for the accuracy of data not 

directly collected by CBI and Naismith Marine Services.  The aerial imagery uploaded to the CHRGIS 

mapping tool was provided by two sources; 1) the National Agricultural Imagery Program (NAIP), 

USDA/FSA for the period July 2014 and 2) Texas General Land Office (TGLO), 01 Sep 2014.  

 

The Nueces County CHRGIS interface provides 1) The position of the MTL and AHT, 2) existing aerial 

imagery obtained for the study period, 3) previously collected profile data provided by Nueces County 

Coastal Parks System.  The CHRGIS interface provides online access of the most recent baseline data set 

to which future data can be uploaded and applied for comparison.  The establishment of this baseline data 

set for Nueces County beaches is the first step in a broader goal of establishing a comprehensive 

monitoring program along North Padre Island and Mustang Island.  
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Figure 5.  Nueces County mapping interface on CHRGIS (http://cartogram.tamucc.edu/chrgis/maps/) 

 

 

Task 4. Summary and Recommendations 
In order to identify trends in erosion and accretion annual surveys are recommended. Such surveys can be 

applied to determine longterm rate of change but also can be applied to assess annual changes that 

influence beach management and maintenance decisions.  Recommendations include extending the 

southerly extent of the survey area to the Padre Island National Seashore (PINS) southern limit in 2015 to 

accommodate recent changes in beach management along this section of the coastline and to serve as an 

example of a beach representative of minimal maintenance south of Packery Channel.  Additional 

recommendations include the addition of beach profile surveys from Aransas Pass to the Nueces-Kleberg 

county line to document both changes in morphology and to apply in the calculation of volume change 

and analysis of the rate of erosion.   

 



Appendix 1 

Survey Report: Nueces County Beach 2014 











Appendix 2 

AHT and MTL from Aransas Pass to Nueces/Kleberg County Line 

 

Aerial Imagery Courtesy Texas General Land Office 

(01 September 2014) 



Section 1: Aransas Pass to Fish Pass 
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Section 2: Fish Pass to Packery Channel 
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Section 3: Packery Channel to Nueces Kleberg County Line 
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