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Introduction
The following annual report covers FY 2015 (October 1, 2014 – September 30, 2015) and
summarizes progress made on the five objectives outlined in the Statement of Work for the
project entitled “Evaluating Physical, Chemical, and Biological Impacts from the Savannah
Harbor Expansion Project” (Cooperative Agreement Number W912HZ-13-2-0013). The
objectives covered in this report are:
1.
Research, identify, and catalogue existing study documents for the major resource
areas;
2.
Update and maintain the web portal;
3.
Update and maintain the GIS database;
4.
Research and develop data analysis tools and standardized maps; and
5.
Prepare quarterly progress reports and annual reports.

Historical and Existing Data Research
As part of a class project by one of our student workers, land cover/land use change of the
wetlands surrounding the project area was determined based on imagery from 1993, 1997,
2003, and 2008. The imagery was collected from the Landsat satellite and analyzed using an
object based analysis program, eCognition. The goal of the effort was to try to detect changes
in the wetlands resulting from the completion of the initial deepening of the Savannah Harbor
in 1994. Her results were presented at a graduate student colloquium series in the Geography
Department at the University of Georgia, see Figure 1.

Figure 1: Wetland conversion map near Savannah.
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Update and Maintenance of the Web Portal
The GIS database and web portal are being continuously updated as information becomes
available. The web portal is now considered to be stable and is being maintained in a routine
manner, although enhancements are being implemented as needed.
Google Analytics were added to the website (http://shep.uga.edu) during the first year of the
project to track user visits to the site. Figure 2 below shows the average number of page views
for the FY 2015. The pie chart indicates that during this time period new users were the main
visitors to the site. Peak page views on the site occur during the summer months with
increased site activity between April and August of 2015. Interestingly, during this same time
period most visits were from new visitors to the site, while during the months with less activity,
October 2014 – March 2015 and September 2015, most of the page views were predominantly
from returning visitors.
The contact page for the website was updated during this period. Now visitors can sign up to
receive email alerts when new reports or data are added to the website.

Figure 2: Pages views of www.shep.uga.edu during FY 2015.

Update and Maintenance of GIS Database
To guarantee continuous web site and database maintenance and to maximize uptime of the
increasingly complex SHEP web portal we have trained additional CGR personnel to aid in
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maintaining the database and web portal. Standard Operating Procedures (SOP) for data
reporting and handling have been established, yet since it is still early in the monitoring
program, much of the monitoring data are not yet available therefore only SOP for the
sturgeon, water quality, and bathymetry data have been established. We have been
developing visualization and display methods for the preliminary sturgeon monitoring data,
water quality, and the bathymetric surveys. The following sections represent some of the
analysis and visualization methods.

Mapping and Data Analysis GIS
Bathymetric Data
We converted the bathymetric surveys of the Harbor from October 2013, including data
representing Channel stations 0+000 to 113+750 and the Sediment Basin to ArcGIS shapefiles
and integrated the bathymetry with existing LiDAR datasets of the surrounding terrain. These
data sets are included in our local Geodatabase and will be migrated to the on-line map as a
temporal dataset once the third survey is delivered. The USACE survey data is reported in the
Georgia State Plane East coordinate system with elevations in feet relative to Mean Lower Low
Water (MLLW). In contrast, the NOAA Bathymetric data are reported in UTM NAD 17
coordinates with elevations in meters relative to the NAVD27 vertical datum. In order to
compare datasets, the NOAA data was reprojected to State Plane and the elevations scaled to
feet. We envision the final dataset will be a conflated version with directly comparable
elevations on a point-by-point basis, thus as new data arrives it can be easily incorporated into
the existing datasets.
At the request of The UGA Skidaway Institute of Oceanography (SKIO), maps of the most recent
bathymetric survey data (Figure 3) were compiled and the data were delivered to them. These
data are now being reviewed in detail by researchers at SKIO and CGR.
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Figure 3: Extent of bathymetric survey data for the Savannah Harbor - 2015.

Sturgeon Data
We received a batch of data for the Sturgeon monitoring study in the Savannah River on
October 7, 2015. These include the receiver locations and RFID transmitter data for the period
of May 29, 2014 through August 12, 2015. Thirteen monthly reports for sturgeon distribution
were received during FY 2015 (August, September, October, November, and December 2014,
and January, February, March, April, May, June, July, and August 2015) and posted to the SHEP
monitoring website. In addition we received and posted to the website, the annual reports
from FY 2014 and FY 2015.
Data from the sturgeon monitoring stations were used to create a comparative analysis of
juvenile versus adult Shortnose Sturgeon (SNS) that included the eight-month period from
January 2015 to August 2015. Of the 57 stations located in the Savannah River, only 22 stations
reported contact with Shortnose Sturgeon during this period (Figure 4). The juvenile SNS were
never tracked further up river than RM24 while the adult sturgeon were tracked as far north as
RM89. Regardless both age groups of SNS were found most frequently between RM18 and
RM24 for this time period.
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Figure 4: Savannah River SNS adult versus juvenile occurrences in 2015.
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Water Quality
Water quality parameters are measured at 13 sites along the Savannah River pertaining to this
project. These sites can monitor up to twelve different parameters, such as water temperature
(oC), dissolved oxygen (mg/L), pH, specific conductance (S/cm), salinity, turbidity, and stream
velocity (ft/s). However, not all the sites measure every parameter listed above, only ten
stations report dissolved oxygen values. Table 1 lists the minimum, maximum, and mean
dissolved oxygen values for each of the ten monitoring stations for the water years 2014 and
2015.
Dissolved Oxygen (mg/L)
Water Year 2014
Water Year 2015

Station
Min

Max

Mean

Min

Max

Mean

2198955

2.3

10.4

6.4

1.9

9.9

6.2

2198840

1.8

11.0

6.0

1.6

10.6

5.8

2198920

2.0

11.2

6.5

1.8

10.7

6.3

2198950

1.3

11.4

6.1

1.6

10.6

5.8

21989792

2.5

11.2

7.1

2.0

10.6

6.8

21989773

0.8

9.7

5.5

0.7

11.0

6.2

219897945

0.9

11.5

6.9

0.9

11.1

6.7

21989715

1.9

11.4

7.0

1.5

10.9

6.8

219897993

3.1

11.3

7.1

2.8

10.9

6.9

21989793

5.4

11.6

8.1

5.7

11.3

8.2

Table 1: Dissolved oxygen levels at water quality stations for water year 2014 (October 1, 2013 September 30, 2014) and water year 2015 (October 1, 2014 - September 30, 2015).
We are currently developing techniques to display these parameters on the web portal map in
both real time and historically. Our goal is to allow users to click on a gauge to get real time
data as well as the option of querying historical data for that particular gauge. The main
objective of this visualization is to be able to display how the dissolved oxygen is changing
thought the river once all the oxygen injection systems become active. As can be seen in Table
1 and Figure 5 the monitoring stations have not shown a significant increase or decrease in
dissolved oxygen levels over the past two years. These results are expected since most of the
current work on the harbor expansion has occurred further down river than the monitoring
stations and at this time the oxygen injection systems are not online.
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Figure 5: Difference in average dissolved oxygen from water year 2015 minus water year 2014.
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We received the final report for the Intensive Water Quality project and posted it to the
website. Because the original report document was very large, we split the report into 5
smaller files, labelled parts 1 through 5, to facilitate easier downloading.

Vegetation/Marsh
We did not receive any new data for the vegetation and marsh monitoring project for FY 2015.
We have received 10 monthly reports during FY 2015 (September, October, December 2014
and January, February, March, April, May/June, July, and August 2015), three quarterly reports
for FY 2015 (third quarter of 2014, first and second quarters of 2015), and an annual report for
FY 2014. All the annual, quarterly, and monthly reports have been posted to the SHEP
monitoring website.

Avian Tissue Monitoring
We did not receive any new data for the avian tissue monitoring project for FY 2015. We
received the third and fourth quarter reports for FY 2014 and the annual report for FY 2014. All
the annual and quarterly reports have been posted to the SHEP monitoring website.

Marsh Edge Fishes
We did not receive any new data for the marsh edge fishes monitoring project for FY 2015. We
have received the first, second, and third quarter reports of FY 2014. Additionally we received
the final project report for identifying and evaluating the distribution of fishes, crab, and shrimp
in the Savannah River Estuary the during this period. All the reports have been posted to the
SHEP monitoring website.

Progress Reports
On October 16, 2014 USACE commander, COL Thomas J. Tickner met with our team here at
UGA. We presented our current results on the project up to this point in time. Topics covered in
the presentation included, but were not limited to, the combined bathymetric dataset, fish
movements (both Sturgeon and Striped Bass), water quality stations displaying dissolved
oxygen, and a wetlands change detection map. We also discussed the progress of the project
and received valuable input pertaining to the current and future visualizations that are planned
for the web portal and future datasets.
This document represents the 2015 Annual Report for this project. In addition, we have
submitted four quarterly reports for FY 2015.
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Please feel free to contact either Marguerite Madden or Tommy Jordan if you have questions
or concerns regarding this report.

Respectfully submitted,

Thomas R. Jordan, Ph.D.
Associate Director, CGR
tombob@uga.edu

Marguerite Madden, Ph.D.
Professor and Director, CGR
mmadden@uga.edu

David Cotten, Ph.D.
Post-Doctoral Associate, CGR
dcotte1@uga.edu
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