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BACKGROUND
The Savannah Harbor Expansion Project (SHEP), intended to deepen the Savannah
harbor from 42 feet below mean low, low water (mllw) to 47 feet mllw, includes a robust
Monitoring and Adaptive Management Plan. Appendix D of the January 2012 Final
Environmental Impact Statement (FEIS) described the work that the SHEP would
perform to ensure that (1) the impacts described in the FEIS 1 are not exceeded, and (2)
the mitigation features function as intended. The multi-phase monitoring program (PreConstruction, During Construction, and Post-Construction) is summarized in Table 1. A
detailed description of the monitoring is included in Appendix D of the FEIS and that
document should be consulted for specifics of the program. Figure 1 shows the general
location of Savannah Harbor.
This report covers the Pre-Construction monitoring. Savannah District will prepare
future annual monitoring reports and provide them to the Cooperating Agencies and
then to the public by January 31st of each year. The reports will also be posted to the
SHEP Monitoring Program website.
MONITORING
Goals
The primary goal of the Pre-Construction Monitoring was to establish the baseline data
for the Savannah River Estuary to assist the Corps of Engineers with documenting
project impacts during the Construction Monitoring and Post-Construction Monitoring
phases of the project. This monitoring will be used to update studies conducted during
the feasibility phase and, thus, update the pre-project baseline from which impacts are
measured. The Pre-Construction Monitoring included 11 elements which can be found
in Table 1.
A secondary goal of the Pre-Construction Monitoring was to establish ranges of
acceptable performance for certain water quality parameters in the estuary. While
these will not be triggers for a specific action, they will indicate if the system is
performing as predicted so that an unexpected situation may be recognized and
investigated. Performance ranges were established for specific conductance, salinity,
flow, and concentration of dissolved oxygen (D.O.). An example for salinity is for
specified flows at Clyo, ranges of modeled post-project salinity values were generated
for each of the eight continuous water quality monitoring stations. From these data,
graphs were developed for each of the eight stations. A trendline and expected ranges
of the modeled values were developed by the USACE Project Delivery Team (PDT).

1 This document contains hyperlinks (underlined and in blue) to pages on the following existing web sites:
http://www.sas.usace.army.mil/Missions/CivilWorks/SavannahHarborExpansion.aspx and
http://www.shep.uga.edu/monitoring.html
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Figure 1. Savannah Harbor Overview Map
2

Table 1. Summary of Major Monitoring Events
#

Pre

Element

During

1

Establish Baseline Data Bank

X

2

Installation of Continuous Water Quality Data Recorders

X

3

Update Hydrodynamic and WQ Models (If Necessary)

X

4

Bathymetric Surveys of Sediment Basin

X

5

D.O. Transfer Efficiency Study

X

6

D.O. Levels near Dredge during Summer Months

X

7

Cadmium Sediment Sampling in 14A/14B

X

8

CDF (DMCA) Effluent

X

Y
1

Y
2

X

X

X

X

Y
3

Y
4

X

X

Post Construction
Y Y Y Y Y
5 6 7 8 9

Y
10

Post
Year 10

X

X

X

4 sites

8 Wells

X

9

Monitoring of 8 Continuous Water Quality Data Recorders

X

10

2 Intensive Water Quality/Hydrologic Monitoring Events

X

X

X

X

11

2 Bathymetric Surveys in Unique Areas

X

X

X

12

Hydrodynamic/Water Quality Model Assessment

X

13

Freshwater Interface Determination

14

Chloride Monitoring at Abercorn Creek Intake

X

X

X

X

X

X

X

15

Groundwater Chloride Monitoring

X

X

X

X

X

X

X

X

X

X

X

X

16

Monitoring of 12 Marsh Sites (Chloride/Hydrologic/Vegetation)

X

X

X

X

X

X

X

X

X

X

X

X

17

Monitoring of Marsh Restoration Site (1S)

X

X

X

X

X

X

X

18

Shortnose Sturgeon Distribution in Estuary

X

X

X

X

X

X

X

19

Shortnose Sturgeon Distribution at NSBL&D

X

X

X

X

X

X

X

20

Fish Distribution Along Marshes

X

X

X

21

Impact Assessment Review

X

X

X

22

Wildlife Use in 14A/14B (Avian/Terrestrial Field Counts)

X

X

X

X

23

14A/14B Inflow/Effluent (Georgia)

X

X

24

14A/14B Bird Tissue Analysis

X

X

X

X

25

Sampling Exposed Miocene for Cadmium

X

X

26

Shortnose Sturgeon and Striped Bass Habitat Monitoring

X

X

X

X
X

X

X

X – Elements brought forward in schedule
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X

X

X

X

X

X

X

X

X

X

X

X

X

During construction and post-construction monitoring, observed data will be compared
by the PDT to these ranges to determine if the system and the mitigation features are
performing as expected. Before conducting the monitoring elements, the US Army
Corps of Engineers (USACE) coordinated the sampling plans for the various monitoring
study components with the natural resource agencies and will coordinate any future
changes to those plans with those agencies.
Elements
1. Establishment of a Baseline Data Bank
A scope of work (SOW) was prepared and executed on September 27, 2013 with the
University of Georgia (UGA) Center for Geospatial Research for Establishment of a
Historic Baseline Databank and GIS for the SHEP. This SOW led to establishing the
SHEP Monitoring Program website (http://www.shep.uga.edu) that is available to the
public. This website houses data and reports that have become available during the
pre-construction period. The site will be updated throughout the construction and postconstruction phases. This SOW included five tasks, which can be summarized as:
Task 1: Document and compile the historical and existing data research performed for
the Savannah River Estuary. This work was completed in year 1.
Documents identified as being of possible interest were downloaded and are listed in
the bibliography. This preliminary list can be expanded, modified, or reorganized at any
time as new information becomes available. The documents and the current number of
each are listed under these general categories:
i. Dredging Impacts (14 documents)
ii. Engineering Reports (6 documents)
iii. Environmental Impacts (17 documents)
iv. Management (1 document)
v. Water Quality (15 documents)
vi. Wildlife and Fisheries (11 documents)
Task 2: (Establishment of GIS Database and Web Portal), Task 3: (Updating and
Maintenance of GIS Database), Task4 (Mapping/Data Analysis): The baseline GIS
database and web portal were established during year 1 and all major equipment was
purchased. Multiple customizations of the mapping page occurred, including hosting on
ArcGIS Online, implementing clickable water gage icons, linking to USGS data
associated with each gage (water quality, dissolved oxygen and specific conductance),
as well as redefining the default zoom level. The map included marsh and sturgeon
monitoring site locations not identified on the initial (default) view. They may be seen by
clicking on the “View Larger Map” link, opening the Content Tab, and clicking on the
‘Monitoring Locations” data layer. Users can switch the background map between
lines/roads, topographic maps, and satellite images. UGA added data collected by the
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various monitoring efforts to the website as the reports became available.
Mapping/data analysis will continue.
Task 5: Prepare and submit quarterly reports and an annual report. UGA has prepared
and submitted these reports to USACE. They have been posted to the monitoring
website.
The GIS Database and Web Portal will continue to be maintained and updated.
2. Installation of Continuous Water Quality Data Recorders
This element consists of two items. First, USACE contracted with the US Geological
Survey (USGS) to install five new water quality data recorders and update three existing
recorders in the estuary. Second, once installed, the SHEP will operate the gages for
the one year of pre-construction monitoring. The gages provide continuous water level,
streamflow, and water-quality data (water temperature, specific conductance, pH,
dissolved oxygen, and turbidity) collected on a 15-minute interval. Continuous real-time
data is available to resource managers and the general public through the USGS
National Water Information System Web (NWISWeb) software. The USGS also
published the collected data in the USGS Annual Data Report series. The PDF-report
format is available on the USGS publications web pages and is searchable by state or
site number.
The sites and links to the data can be found below or graphically via the mapping page
of the website.
New sites:
1. USGS 02198950 Middle River at GA 25 at Port Wentworth, GA
2. USGS 021989792 Little Back River at GA 25 at Port Wentworth, GA
3. USGS 0219897945 Back River 0.4 miles downstream US17, near Savannah, GA
4. USGS 02198840 Savannah River near Port Wentworth, GA at I-95
5. USGS 02198955 Middle River at "Fish Hole" at Port Wentworth, GA
Updated site:
6. USGS 02198920 Savannah River at GA 25, at Port Wentworth, GA
7. USGS 021989773 Savannah River at USACE dock, at Savannah, GA
8. USGS 021989784 Little Back River above Lucknow Canal, near Limehouse, SC
The water quality section (page 13) of the annual report prepared by UGA for
establishment of a Baseline Data Bank suggests two methods that may be useful in
discussing future water quality issues.
The Corps also includes hydrologic and hydraulic data obtained by others during the
pre-construction period including, but not limited to, the stations listed in Table 2.
Future water quality data collection using this equipment is part of Element 9.
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Station ID
02198500
02198690
02198980
8670870
BR-06
FR-02
FR-04
FR-08
FR-09
FR-11R
FR-21
FR-22
FR-26
LBR-13
MC-01
MR-12R
SR-14
02198759
02198810
02198820
021989715
021989791
021989793
0219897993
02198980
02198840
0109020701
0109060602

Table 2: Additional Stations used in the 2015 SHEP Model
Frequency of
Location
Agency
Uses
Data
Savannah River near Clyo, GA
USGS
15-min, Daily
Boundary
Ebenezer Creek at Springfield, GA
USGS
15-min, Daily
Boundary
Savannah River at Fort Pulaski, GA USGS
15-min
Calibration/Validation
Fort Pulaski, GA
NOAA
Hourly
Boundary
Back River, GA
USACE 30-sec, 5-min
Calibration
Front River, GA
USACE 30-sec, 5-min
Calibration
Front River, GA
USACE 30-sec, 5-min
Calibration
Front River, GA
USACE 30-sec, 5-min
Calibration
Front River, GA
USACE 30-sec, 5-min
Calibration
Front River, GA
USACE 30-sec, 5-min
Calibration
Front River, GA
USACE 30-sec, 5-min
Calibration
Front River, GA
USACE 30-sec, 5-min
Calibration
Front River, GA
USACE 30-sec, 5-min
Calibration
Little Back River, GA
USACE 30-sec, 5-min
Calibration
McCoys Cut, GA
USACE 30-sec, 5-min
Calibration
Middle River, GA
USACE 30-sec, 5-min
Calibration
Savannah River, GA
USACE 30-sec, 5-min
Calibration
Bear Creek at Hickory Bend near
USGS
15-min
Calibration
Rincon, GA
Abercorn Creek near Savannah,
USGS
15-min, Daily
Calibration/Validation
GA
Abercorn Creek at mouth near
USGS
15-min
Calibration
Savannah, GA
Savannah River at Garden City, GA USGS
15-min, Daily
Calibration/Validation
Little Back River at FandW Dock
USGS
15-min, Daily
Calibration/Validation
near Limehouse, SC
Little Back River at Hog Island near USGS
15-min
Calibration
Savannah, GA
Savannah River at Elba Island near USGS
15-min
Calibration
Savannah, GA
Savannah River at Fort Pulaski, GA USGS
15-min
Calibration
Savannah River near Port
USGS
15-min, Daily
Calibration/Validation
Wentworth, GA
Savannah River- Seaboard Coast
GaEPD Monthly
Boundary
Line Railway, North of Clyo
Savannah River at GA-25 at Port
GaEPD Monthly
Calibration
Wentworth, GA

3. Update of the Hydrodynamic and Water Quality Models
USACE contracted with Tetra Tech, Inc., in 2014 to assess and update a threedimensional hydrodynamic model (Environmental Fluid Dynamics Code – EFDC) and a
water quality model (Water Quality Analysis Simulation Program – WASP) of the
Savannah harbor and estuary systems. The models, referred to as the 2015 SHEP
model, will be used to monitor the SHEP environmental mitigation features and
navigational channel dredging in the Savannah harbor. They will also evaluate how
these activities impact salinity and dissolved oxygen (D.O.).
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The June 2015 Hydrodynamic and Water Quality Modeling Report 2 for the Savannah
Harbor, Georgia (H&H model report) were prepared that describes how the 2006 SHEP
EFDC model and 2010 Total Mean Daily Load (TMDL) WASP model were updated, as
well as the calibration and validation performance of the updated models. Data
gathered from the intense water quality monitoring (Element 10), the bathymetric
surveys (Element 11), and other sources (3.0 of H&H model report) were used to
update models to meet project requirements outlined in Appendix D of the SHEP EIS.
Updates to the grid are described in detail in Section 4.1 of the H&H model report. This
included refining the 2006 SHEP model grid to increase grid resolution at mitigation
project locations such as McCoys Cut, Rifle Cut, and oxygen injection facilities. Other
refinements included incorporating the Z-grid from EPA’s 2010 TMDL model, modifying
the number of vertical layers in some locations in the grid, and updating bathymetry with
2014 measurements. The EFDC and WASP7 model inputs were extended to include
data collected over the past seven years.
The 2006 and 2015 SHEP models differed in five ways:
• Open boundary constant salinity increased from 36 parts per thousand (ppt) to
36.12 ppt from the 2006 SHEP model to the 2015 SHEP model;
• Tributary flow was represented in the 2006 SHEP model by area-weighting flow
from USGS 02198500 (Savannah River near Clyo, GA), while tributary flow in the
2015 SHEP model was represented by area-weighting flow from USGS
02198690 (Ebenezer Creek at Springfield, GA);
• The 2006 SHEP model used 1999 and 2002 bathymetric data, and the 2015
SHEP model used 1999 and 2014 bathymetric data;
• The 2006 SHEP model used a fix number of vertical layers, while 2015 SHEP
model used a z-grid where the number of vertical layers varies by depth; and
• The 2006 SHEP model was calibrated to 1999 data and validated to 1997 data,
while the 2015 SHEP model was calibrated to 2013 through 2014 data and
validated to 2007 through 2012 data.
The model was calibrated and validated to recently collected data, including flows and
velocities in the Savannah (front), Middle, and Back Rivers. The models were extended
through April 30, 2014, and calibrated to data collected in 2013 and 2014. The
additional calibration (section 5.0 & 7.0 of H&H model report) and validation (section
8.0) to recent continuous hydrodynamic and water quality data confirms that the 2015
SHEP model can represent seasonal conditions in the Savannah Harbor under a variety
of flow conditions.
The 2015 SHEP calibration and validation results, along with the 2006 SHEP model
comparison, indicate that the 2015 SHEP model is able to represent a wide range of
tidal, freshwater flow, and seasonal conditions in the Savannah River and harbor.
Therefore, the model is a useful tool for predicting hydrodynamic and water quality

2

A hyperlink to the model report will be provided in the Final version.
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conditions in the Savannah harbor. USACE will use the 2015 SHEP model during its
monitoring of SHEP during construction.
This monitoring element (updating the hydrodynamic and water quality models)
will be repeated when construction is complete. It could also occur during the
post-construction monitoring period if the outcome of a hydrodynamic and water
quality model assessment (Element 12) identifies it as being warranted.
4. Bathymetric Surveys of Sediment Basin
As part of the SHEP, USACE committed to perform a bathymetric survey every four
months during the channel deepening so the depths in the Sediment Basin would be
known and could be included in the hydrodynamic modeling. USACE has been
allowing the Sediment Basin to undergo natural filling and that process is expected to
accelerate after construction of the rock sill and broad berm at the lower end of the
basin. The work described above will begin upon commencement of the rock sill
construction, currently scheduled to begin in September 2017, and continue throughout
the duration of the construction period, estimated to be four years.
Water depths in the basin were obtained during a bathymetric survey conducted in
2014. USACE used this information in the 2015 update to the hydrodynamic and water
quality models. The present rate of sedimentation in this area is approximately 130,000
cubic yards per year, but the consistency of the settled material that makes
consolidation slow.
Bathymetric survey will be conducted every four months during the channel
deepening.
5. D.O. Transfer Efficiency Study
SHEP will construct dissolved oxygen injection plants at two locations on the Savannah
River. The downstream plant, to be located on Hutchinson Island, will be constructed
and operational before dredging the inner harbor begins. These D.O. plants are
intended to maintain D.O. levels in the river at the same level as they would have been
if the harbor had not been deepened.
A Transfer Efficiency Study will be performed once after each plant is constructed and
before it is placed in normal use. The study will identify the amount of oxygen being
absorbed by the water column for each pound of oxygen being introduced into the
water. USACE will use this efficiency rate to determine how to best operate the
systems to ensure that the amount of oxygen determined by the modeling needed to
compensate for the harbor deepening project is being added to the water.
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The sampling effort should occur within 60 days of construction completion of
the dissolved oxygen plant (October 2018 3). No samples were taken during the
pre-construction time period covered by this report.
6. Monitoring of Dissolved Oxygen Levels in the Vicinity of the Hydraulic
Cutterhead Dredge during Summer Months
USACE committed to monitor D.O. levels in the vicinity of hydraulic pipeline dredges
performing dredging for both maintenance and new work purposes in the inner harbor
during the summer months (July 1st to September 30th). The Georgia Department of
Natural Resources, Environmental Protection Division (GA DNR-EPD) issued a Water
Quality Certification for SHEP on February 16, 2011. That certification requires
monitoring of dissolved oxygen in the vicinity of maintenance dredging operations in
Savannah Harbor. Once new work dredging begins in the inner harbor, USACE
expects to perform both new work and maintenance dredging in various parts of the
inner harbor each year until the deepening is complete. As a result, Savannah District
will monitor dissolved oxygen levels in the vicinity of all USACE dredging operations
(new work and maintenance) in the inner harbor. The Savannah District Hydrology and
Hydraulics Branch (EN-H) will conduct the field work in coordination with Planning
Division (PD). USACE will coordinate a detailed monitoring plan with Georgia DNREPD before conducting these events. The standard for the monitoring agreed upon with
the GA DNR-EPD says:
“Dredging operations must maintain a daily average of 5.0 mg/L and an
instantaneous average of 4.0 mg/L throughout the water column during
those times of year when the ambient condition in the waterbody has a
dissolved oxygen level above these values. If it is determined that the
ambient condition in the waterbody is less than these values, the criteria
will revert to the “ambient condition” and the water quality standard will
allow for a 0.1 mg/L deficit from the “ambient” dissolved oxygen value.
Since the available dissolved oxygen deficit has already been allocated,
the USACE will only be able to conduct maintenance dredging when the
dissolved oxygen, one meter from the bottom, is 3.0 mg/L or greater and
the maintenance dredging does not affect the dissolved oxygen levels in
the Savannah River Harbor. Exceptions for maintenance dredging when
dissolved oxygen levels are less than 3.0 mg/L may be allowed if
coordination occurs with NMFS and GA DNR-EPD and subsequent
issuance of a waiver from GA DNR-EPD.”
The work described above will begin upon commencement of inner harbor dredging for
the Savannah Harbor Expansion Project, currently scheduled to begin in October 2019,
and continue throughout the duration of the construction period. As described in the
paragraph above, the dredging window for low dissolved oxygen applies to
maintenance dredging. In compliance with the water quality certification for the existing

3

All dates in this report are based on optimum funding.
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42-foot channel, USACE monitored D.O. levels in the vicinity of active hydraulic pipeline
dredges in the inner harbor during the summer months during 2013, 2014, and 2015.
No samples were taken for new construction during the pre-construction period
for this monitoring element.
7. Sampling of Cadmium-Laden Sediments in the Savannah Harbor
Dredged Material Containment Areas
Sampling of cadmium-laden sediments discharged into dredge material containment
areas (DMCAs) 14A and 14B will be conducted during construction. This monitoring is
a part of efforts to minimize wildlife exposure to bioavailable cadmium. Once placement
of the cadmium-laden sediments has been completed in the DMCA, grab samples will
be collected to characterize the cadmium levels of the surface sediments. DMCAs that
receive sediments from reaches of the river known to contain cadmium-laden soils will
be maintained in a ponded condition throughout the construction period. Therefore, the
sediment sampling will be conducted in a wet environment. Approximately 86 grab
samples will be collected to a depth of 15 cm of the surface of the sediments in both
DMCA 14A and 14B and analyzed for cadmium. After the cover has been placed,
approximately 86 grab samples will be collected from each DMCA and analyzed to
characterize the cadmium levels in the exposed cover sediments. After the covering
sediments are placed into the DMCA, sediment sampling and analyses will be
conducted to a depth of 30 cm. The samples will be evenly spaced across the DMCAs.
If the concentrations of cadmium in the sediments are less than 4 mg/kg, the sampling
will be complete. If the distribution of sediments with a cadmium concentration of 4
mg/kg or greater extends over a cumulative area of 25 acres or greater, sediments from
operation and maintenance (O&M) dredging will be scheduled to be placed in the area
at the earliest possible time to provide an additional cover. After placement of the cover
of O&M material is placed into the DMCA, sediment sampling and analyses will be
conducted again with the samples being collected to a depth of 30 cm. This process
will be repeated until cadmium concentrations in the sediments were less than 4mg/kg.
The sediment sampling field work described above will occur in at least three separate
events:
• Sub-Task A: during placement of inner harbor sediments from Stations 6+375 to
45+000, 51+000 to 57+000, and 80+125 to 90+000; scheduled to begin in
November 2019 and is estimated to last 25 weeks.
• Sub-Task B: upon completion of placement of inner harbor sediments from
Stations 6+375 to 45+000, 51+000 to 57+000, and 80+125 to 90+000.
• Sub-Task C: upon completion of the placement of the covering sediments.
No samples for this element were taken during the pre-construction time period
covered by this report.
8. Monitoring of Effluent from the Savannah Harbor Dredged Material
Containment Areas
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USACE will monitor water quality in the effluent from the DMCAs to ensure no
applicable water quality standards are violated (refer to the Savannah Harbor
Monitoring Plan and the Georgia Department of Natural Resources Water Quality
Certification, dated February 16, 2011). This monitoring applies to all the DMCAs used
for SHEP new work sediments. The Savannah District Hydrology and Hydraulics
Branch (EN-H) will conduct the field work in coordination with Planning Division (PD).
At the beginning of depositing new work sediments in the DMCAs, the contractor will
construct a 500 mg/L Total Suspended Solids (TSS) standard and determine turbidity
(in Nephelometric Turbidity Units (NTUs) associated with the standard. The contractor
will then visually compare effluent turbidity at each of the discharging weirs to the
standard on a daily basis. The contractor will measure (weekly) turbidity at each outfall
pipe with a discharge. Measurements will include dissolved oxygen, salinity,
conductivity, temperature, and turbidity. Measurements will be made with a Hydrolab or
similar instrument. A water sample will be obtained from each outfall pipe every two
weeks and analyzed for NTUs; TSS in mg/L. Monitoring reports will include the results
of the sampling and analyses (as well as the discharge point and dates of discharge)
and be submitted to the Georgia DNR-EPD, SC DHEC, and USFWS on a monthly
basis.
The work described above will begin upon commencement of inner harbor dredging for
the Savannah Harbor Expansion Project, currently scheduled to begin in November
2019, and continue throughout the duration of the construction period. Separate
effluent monitoring (Element 23) will be performed at DMCAs that receive sediments
with elevated levels of cadmium.
No samples for this element were taken during the pre-construction time period
covered by this report.
9. Data Collection from Continuous Water Quality Monitoring Stations in
Savannah Estuary System
Savannah District installed and/or upgraded eight continuous water quality data
monitoring stations in the estuary (Element 2). In fulfillment of a portion of the
Settlement Agreement, USACE installed an additional two gages at locations identified
by SC DHEC. In addition to the pre-construction monitoring period, SHEP will operate
the gages during the construction period, and for ten years post-construction. SHEP
will also fund the operation and maintenance of four of the gages for the 50-year life of
the project. The pre-construction monitoring has established a baseline set of data to
assist with impact assessments during the construction and post-construction phases.
The goal of monitoring during construction period and post-construction is to ensure that
the project features, including flow re-routing in the estuary, are functioning as they
were designed. Gage monitoring will continue through the life of the project.
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10. Intense Monitoring of Hydrologic Parameters within the Lower Estuary
Intense monitoring of hydrologic parameters within the lower estuary was conducted to
develop a comprehensive dataset sufficient to further refine the calibration of the
existing hydrodynamic and hydrologic models for the Savannah estuarine system. In
2006, the Environmental Fluid Dynamics Code (EFDC) and Water Quality Analysis
Simulation Package (WASP) models were enhanced to support evaluation of
incremental deepening alternatives and other changes in the estuarine system (Tetra
Tech Inc. 2006). The model was calibrated at the time using an intensive dataset
collected by Applied Technology and Management (ATM 1998, ATM 2000). Due to the
dynamic nature of the Savannah River system, the capability of collecting higher quality
data and advances in engineering methods, updating of the model(s) was deemed
necessary to reflect current pre-dredging conditions as accurately as possible.
To support recalibration of the model(s), an additional comprehensive dataset was
collected. This monitoring included calibration, deployment, and data retrieval from 21
continuous recording water quality instruments installed at 13 locations (Figure 2)
throughout the estuary. They extended from an upper river limit near I-95 to the mouth
of the river near the most downstream USGS gaging station. They performed a vesselmounted Acoustic Doppler Current Profiler (ADCP) velocity survey of 25 transect
locations in the estuary to capture peak ebb and flood discharge data over the 40-day
sampling period (18 August –1 October 2013); and the construction and installation of
two fixed and two floating monitoring platforms. Sondes were all deployed and
operational by August 15, 2013, data downloaded on average every two weeks through
1 October 2013 and removed by 11 October 2013. ADCP surveys were timed and
performed in association with fall lunar tide events between 20 August 2013 and 6
October 2013. Monitoring platforms were all installed by 3 October 2013. The 2014-06
Savannah Water Quality Study Final Report (the report) contains the information
gathered during this intensive monitoring period. The following is a summary of that
information.
Continuous Water Column Data Collection
The mean, maximum, minimum, and range of surface and bottom salinity and dissolved
oxygen concentrations at each station are critically important to understanding water
quality conditions in the estuary.
•
Mean surface D.O. levels recorded during all tidal events in this study were
generally between 4 and 6 mg/L. Minimum surface D.O. levels during all tidal
events were typically less than 5 mg/L.
•
Mean bottom D.O. levels recorded during all tidal events were generally less
than 6 mg/L. Minimum bottom D.O. levels during all tidal events were typically
less than 4 mg/L, and were 2 mg/L or less at FR-04, FR-21, FR-22, and FR-08.
Station FR-09 had minimum bottom D.O. levels near or less than 2 mg/L during
neap and mean tides and less than 4 mg/L during spring tides.
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Figure 2: Water Quality for Intense Monitoring of Hydrologic Parameters
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Salinity intrusion primarily results from the interaction of streamflow, mean tidal water
levels, and tidal range. The tidal amplitude in the lower parts of the estuary is about 5 to
6 feet during neap tides and greater than 8 feet during spring tides. Salinities are
greater at downstream stations and are more tidally influenced at Station FR-08 than
stations further upstream. An assessment of the salinity data indicates:
• During mean and neap tides, maximum bottom salinities greater than 5 ppt
extended upstream as far as station FR-11R. In contrast, during spring tides,
maximum bottom salinities greater than 5 ppt extended upstream only as far as
station FR-09.
• Maximum bottom salinities at stations FR-02, FR-04, FR-22, FR-08, FR-09 and
FR-11R were lower during spring tides than mean or neap tides, which reflect
high rainfall and high river flows during the first half of the sampling period.
• Salinity fluctuations at the bottom at stations FR-21, FR-22, were higher during
the first half of the sampling effort. Maximum surface salinities were slightly
lower during spring tides at stations FR-22, FR-08, and FR-09 than at mean or
neap tides.
Acoustic Doppler Current Profile Survey
A vessel-mounted ADCP was used along 25 transects within the project area. The
ADCP measured flow velocities at specific locations selected by the USACE for model
validation and re-calibration. The data captured peak ebb or flood discharge values for
each location along with discharge data to generate a discharge curve. Data were
collected for spring, neap, and mean tide events for each transect. A comparison of
USGS discharge gaging station data with a field survey site requires that the field site
be located in close proximity to the USGS gaging station with no other inflows or
outflows between them. For this project, only one of the 25 field sites was actually
located close to a USGS gaging station (Site T-24, USGS Site# 02198480), with T-19
and T-13 the next closest. A comparison of the peak discharge measured and the peak
discharge computed by the USGS discharge rating for the spring, neap, and mean tides
for field transects T-24, T-19, and T-13 are provided in the report.
This information has also been added to the Water Resources Database (WRDB) site.
WRDB is used to archive, analyze, and export water quality data for the hydrodynamic
and water quality models. WRDB is a comprehensive data storage system capable of
handling a vast amount of data, accommodating a wide variety of data types and
diverse information, and presenting data conveniently and efficiently. WRDB was
originally developed by the Georgia Environmental Protection Division (GAEPD) in
association with USEPA Region 4 to address the imposing data management
challenges presented by the Chattahoochee River Modeling Project. Since its inception,
WRDB has been enhanced a number of times and applied to numerous projects in
Region 4. A main goal of the system has been to provide data management and
analysis tools to users possessing an assortment of professional specialties and a
variety of software skill levels. WRDB was originally delivered to the federal agencies as
part of ATM’s data report (ATM, 2000). Since that time, USEPA Region 4 and Tetra
Tech have not only made extensive updates to the program itself, but also to the
datasets within the Savannah WRDB. A new WRDB database was developed to
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coincide with the final models. Additionally, the USGS data from 1997 through 2003
were input into the Savannah WRDB for salinity and water surface elevation. The water
surface elevation data were corrected to the National Geodetic Vertical Datum (or Mean
Sea Level of 1929) based on USGS report adjustments (Stokes, 2002). WRDB is
available to Federal and state agencies. Software can be downloaded for free at
http://www.wrdb.com/.
Two additional intensive sampling events will occur during the first and fifth
years of the post-construction period. This data set will be compared with the
outputs of the post-construction runs of the hydrodynamic and water quality
models as part of Element 12.
11. Bathymetry Monitoring in Unique Areas
The USACE (SAS-OP) conducted pre-construction bathymetric surveys (Figure 3) of
the riverine areas not normally surveyed to obtain up-to-date information on the depth
and width of the tidal rivers that are included in the hydrodynamic model. Those
surveys consisted of bank-to-bank cross-sectional surveys performed on 500-foot
intervals. These surveys covered the Savannah (front), Middle, and Back Rivers from I95 to Old Fort Jackson. The survey data was used in the update of the hydrodynamic
and water quality models.

Figure 3: 2012 and 2014 Bathymetric Surveys
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Two additional survey events will take place during the first and fifth years of the
post-construction period. This data set will be compared with the grid of the
post-construction runs of the hydrodynamic and water quality models as part of
Element 12.
12. Hydrodynamic and Water Quality Model Assessment
As stated in the January 2012 SHEP GRR and Final EIS, USACE will consider updating
the SHEP hydrodynamic and water quality models at specified intervals throughout the
project’s construction and adaptive management phases. Specifically, these
assessments will be made once during project construction and twice during postconstruction. The assessment to be performed during construction was performed in
2014.
The goal of this work is to have the best available tool for describing water quality
impacts due to SHEP in the Savannah River harbor and estuary. These tools will
enable decision makers by having the best available information in determining project
impacts and if necessary any adaptive management strategies. Specifically the A-E
contractor will: (1) assess the performance of the hydrodynamic (EFDC) and water
quality (WASP) models for SHEP; and if necessary, (2) further refine and update the
models. This effort will take advantage of previous modeling efforts and the most
current information collected in the Savannah River harbor and estuary. These models
will continue to be used for determining SHEP mitigation feature performance and, if
warranted, developing adaptive management strategies. Specifically, the models’ ability
to predict currents, salinity, and dissolved oxygen in the estuary will be the focus of
these tasks.
There will be three separate performance periods for this task: one during construction
(performed during 2014) and two during post-construction monitoring (year 2 and again
in year 6). These tasks incorporate the data collected from continuous water quality
monitoring stations, intensive water quality sampling events, and bathymetry data
(Elements 9, 10 and 11). Based on those additional future assessments, additional
updates to the hydrodynamic and water quality models (Element 3) may be required.
One assessment was performed in 2014 and an update to the hydrodynamic and
water quality models was deemed appropriate. The updated model (SHEP 2015)
is available for use by the PDT. Two additional assessments will be performed
during the post-construction time period.
13. Determination of the Freshwater Interface in the Savannah Harbor
The location of the freshwater interface in the Savannah (front), Middle, and Back
Rivers will be identified during the post-construction period during both high and low
tides. This study will be accomplished by measuring dissolved oxygen and salinity
during two intense one-week studies. The work will be accomplished by measuring
salinity at the water surface along transects along the length of the river to identify the
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interface, which for this study is defined as the 0.5 ppt chloride contour line.
Measurements will be made with a YSI 6600 EDS (Extended Deployment Sonde) with
YSI 650 MDS Handheld Display unit or similar instrument.
This element was intended to provide information on the hydrodynamics in the estuary
between the more expensive intensive monitoring events. The study results will be
compared to those locations predicted by the hydrodynamic and water quality models.
As flows and other environmental factors which influence the freshwater interface are
variable, the exact timing of the study will be determined in consultation with all the
resource agencies. The Savannah District Hydrology and Hydraulics Branch (EN-H)
will conduct the field work in coordination with Planning Division (PD).
The determination will be conducted years 3 and 8 of the post-construction
monitoring period. No work on this element was performed during the preconstruction time period covered by this report.
14. Chloride Monitoring at Abercorn Creek Intake
USACE is to monitor chloride levels at the City of Savannah’s water intake on Abercorn
Creek. This work was to consist of two components. The first component was to be an
automated sampler installed near the City's water intake to collect samples. The
second component was the installation of two chloride meters; one at the City intake
and one in Abercorn Creek near its confluence with Savannah River.
During calendar year 2014, USGS sampled three separate events using an autosampler collecting once-hourly samples over several days at the city’s intake on
Abercorn Creek (USGS 02198810). These "event" sample collections occurred on July
24-27, 2014; September 23-26, 2014, and October 23-26, 2014 and were timed to
occur when flows at the Savannah River at Clyo gage (USGS 02198500) were near
6,000 cfs and the predicted tides were highest. The next "event" sample collection is
scheduled for July 31-August 3, 2015. Additionally, USGS collected once-monthly
point-samples and depth-integrated samples at the city’s water intake (USGS
02198810) and the mouth of Abercorn Creek (USGS 02198820). These once-monthly
chloride samples are usually collected around mid-month, but when possible, they were
timed to coincide with a low-flow/high-tide condition. The point samples were taken at
the deployment location of the continuous chloride sensor. The depth-integrated
samples were taken in order to characterize the chloride concentration in the watercolumn, or stream cross-section. Based on the work they’ve performed to date, the
USGS has determined that at low chloride levels the gages are very difficult to calibrate.
The calibration is temperature dependent and if the temperature varies greatly, the
readings lose accuracy. USGS is concerned that this does not meet USGS
requirements for accuracy. Therefore they did not finalize or publish this data. While
the accuracy is questionable for each individual data point, the pattern and shape during
a tidal cycle is reliable.
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In addition, the samples that the city collects at their water treatment plant every day
would be used. These samples are collected and analyzed in a laboratory to identify
chloride levels of the incoming water. All of the collected samples may not be analyzed,
depending on flow and tide variables.
Data from the USGS gages will be used to provide additional information on the trends
and timing of chloride levels in Abercorn Creek. This gage data will supplement the lab
samples collected by the city and the trend analysis performed using the auto-samplers.
The goal of this task is to document chloride spike events resulting from the SHEP and
allow assessments to be made whether the impacts have been properly predicted and
appropriately mitigated. USACE will coordinate with the City of Savannah to obtain the
required data and compare their information with that collected in the river by the USGS
gage. This will be provided to the agencies and placed on the monitoring website when
it becomes available.
The monitoring of the two gages (USGS 02198810 and 02198820) in Abercorn Creek
including their relationship to each other, their pattern and shape during a tidal cycle,
will provide the City of Savannah the information that they need to make decisions on
how to operate their water intake on Abercorn Creek.
This monitoring element will be conducted through the 5th year post-construction.
15. Groundwater Chloride Monitoring
The objective of the monitoring (Ground Water Monitoring Report) was to determine if
deepening Savannah Harbor impacts water quality in the Upper Floridan Aquifer (UFA),
the primary source of drinking water in the coastal area. In coordination with Georgia
DNR-EPD, a groundwater monitoring plan was prepared to monitor potential changes in
groundwater quality of the UFA. Sentry wells were installed in 2012 south and west of
an area along the Savannah Harbor entrance channel where the confining unit is thin,
the UFA is high, and numerous paleochannels exist. That location would be the first
expected to show higher groundwater chloride levels from the channel deepening,
should that event occur. USACE began this work in 2013 and will continue it through
the construction and post-construction period.
The sentry wells (Figure 4) were installed near the top of the aquifer to monitor
downward migration of chloride through the confining unit and deeper in the aquifer to
monitor how horizontal flow of freshwater within the aquifer mixes with and dilutes the
chloride. The groundwater monitoring network consists of eight wells (four sites). Two
of the wells are existing wells, and six additional new wells were installed in 2012. All
well locations consist of a confining unit/UFA contact well and a companion upper
permeable zone well.
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Figure 4: Savannah Harbor Expansion Project - Monitoring Well Network
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The Georgia DNR-EPD approved the locations and depths of the background wells.
Background samples were collected quarterly from each sentry and background well.
Statistical analyses are planned to establish background chloride concentrations at
each well using a minimum of one year of quarterly data.
Quarterly sampling began in August 2012 and proceeded until the most recent sampling
event in January 2015. Results from each sampling event are shown in table 4 of the
2015 report. Typical chloride concentrations for the shallower wells set at the interface
between the Miocene confining unit and the top of the Floridan aquifer unit range from 7
to 14 mg/L. Chloride concentrations detected from the deeper wells that target the
Upper Permeable Zone of the Floridan aquifer unit typically range from 5 to 11 mg/L.
Upon completion of background sampling at the beginning of dredging activities,
detection monitoring will be performed on an annual basis for the life of the project.
Benchmark chloride concentrations will be established for each sentry well in the
monitoring network and will be relied upon to signify changes in water quality that could
be due to effects from dredging. If a benchmark concentration is exceeded at a sentry
well, a determination must be made as to whether the exceedence is due to dredging or
the known progression of saltwater towards the pumping cone of depression in the
Savannah area. If an exceedence occurs, both wells in that pair will be immediately resampled for chloride, and if the exceedence is confirmed, additional evaluation will be
conducted to determine the cause. If the cause implicates dredging, further evaluation
will be conducted to determine if additional monitoring wells are warranted.
Benchmark chloride concentrations will be derived by using the results of the SHEP
3-dimensional saltwater intrusion modeling to determine reasonable values based on
extrapolation of model prediction of chloride at production pumping wells.
Quarterly monitoring will continue until dredging in the inner harbor has been
initiated and the groundwater model trend concentrations have been established.
A final background monitoring report will be prepared once these tasks are
complete to present the final results of background monitoring and benchmark
concentrations.
16. Monitoring of 12 Wetland Sites in the Savannah Harbor
The specific objective of this monitoring effort is to identify environmental changes to
marsh sites to verify the predicted impacts associated with changes in salinity due to
construction of the project. The field work will generally replicate (SOW) the procedures
used by the USGS Florida Fish and Wildlife Cooperative Research Unit when they
monitored these wetlands in the past. The method for pre-construction, during
construction and post-construction will be identical.
USACE funded Clemson University to perform this monitoring. The monthly, quarterly,
and annual marsh monitoring reports for the pre-construction monitoring can be found
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on the SHEP Monitoring Programs website. The link to the 2014 annual report is 201412 Vegetation Monitoring Annual Report.
The project installed continuous recording stations at the twelve tidal marsh locations
and three tidal freshwater forests where wetland vegetation is being monitored (Figure
5). Priority was placed on retaining the seven sites previously monitored by Kitchens
(1985-2005) so that comparisons to historic site-specific conditions will be more
accurate. The five new marsh monitoring locations were chosen to expand monitoring
in highly sensitive marshes, in areas where significant salinity changes are possible
under a variety of scenarios, and to monitor community shifts both vertically (up and
down river) and laterally (interior vs. exterior).
All marsh monitoring areas are within the boundaries of the Savannah National Wildlife
Refuge (SNWR). Two of the three tidal freshwater forest monitoring areas are on
SNWR land, while the third is located on land owned by the Georgia Department of
Natural Resources and managed by SNWR. Monitoring stations and the associated
sensors were deployed to marsh locations on April 02, 2014, while tidal forest water
monitoring stations and sensors were deployed on August 01, 2014. Locations of water
monitoring stations within marsh areas were selected to best represent the hydrologic
conditions at each marsh area often coinciding with the midpoint of the middle transect.
Water monitoring stations within tidal forest areas were located between the two survey
plots.
This monitoring includes discrete surveys of marsh vegetation at 12 areas; annual
surveys of three tidal freshwater forest areas; and the following hourly measurements at
all 15 areas:
•

Belowground sensors (Aquatroll 200) measure Pressure (PSI), Temperature
(°C), Depth (cm), Specific Conductivity (μs), Salinity (PSU), and Total Dissolved
Solids (ppt).

•

Aboveground sensors (Aquatroll 100) measure Temperature (°C), Specific
Conductivity (μs), Salinity (PSU), and Total Dissolved Solids (ppt).

Results: All above-ground salinity, below-ground salinity, and depth sensors deployed
in marsh monitoring areas operated successfully and accurately starting 02 April 2014,
logging hourly through 2014. Data presented in the 2014 annual report end at 16
December 2014. Sensors located at tidal freshwater forest monitoring areas began
logging hourly on 01 August 2014, though the below-ground sensor at Swamp 3 initially
reported faulty data due to siltation of the belowground monitoring well. Figure 6 shows
the average below-ground salinity at marsh monitoring areas during the 2014 early
growing season (02 April – 30 June).
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Figure 5. Locations of the marsh and tidal freshwater forest monitoring areas
associated with SHEP.
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Figure 6. Average belowground salinity at marsh monitoring areas during 2014.
Table 3 of average, maximum, and minimum salinity (psu: practical salinity units)
measured via sensors at above- and below-ground locations for site Back 1 is an
example of what is available for all 15 sites in Clemson’s Annual report.
Table 3. Average, Maximum and Minimum Salinity at Back 1.
Above ground Salinity (psu) Below ground Salinity (psu)
Avg. (std. err) Max Min Avg. (std. err) Max Min
April
0.05 (0.00)
0.08 0.01
0.10 (0.00)
0.12 0.07
May
0.09 (0.01)
0.15 0.01
0.10 (0.00)
0.12 0.06
June
0.10 (0.01)
0.20 0.01
0.12 (0.00)
0.15 0.09
July
0.20 (0.01)
0.23 0.17
0.15 (0.00)
0.18 0.11
August
0.14 (0.02)
0.23 0.00
0.14 (0.00)
0.22 0.11
September
0.07 (0.01)
0.18 0.00
0.15 (0.00)
0.21 0.12
October
0.09 (0.03)
0.21 0.00
0.18 (0.00)
0.22 0.13
November
0.19 (0.04)
0.28 0.00
0.24 (0.00)
0.27 0.21
December
0.16 (0.01)
0.20 0.11
0.21 (0.00)
0.22 0.20
Annual
0.10 (0.01)
0.28 0.00
0.15 (0.00)
0.27 0.06
Month
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The 12 wetland sites will be monitored yearly during construction when dredging occurs
in the inner harbor. A report of the data collected and any findings will be provided after
each year of monitoring and with a comprehensive report at the conclusion of
construction. This report will also include a comparison to the pre-construction
monitoring results, the predicted values, and the previous studies at these sites.
Monitoring of the 12 wetland sites will continue for 10 years post construction. A
report of the data collected will be provided after each year of monitoring. A
comprehensive report of the data collected and any findings will also be prepared
at the conclusion of year 10. The final report will also include a comparison to
the pre-construction monitoring results, the predicted values, and the previous
studies at these sites.
17. Monitoring of Marsh Restoration at Savannah Harbor Dredged Material
Containment Area 1S.
USACE committed to monitor the marsh restoration site at DMCA 1S to ensure the
restoration produces the mitigation acreage required for direct impacts to wetlands that
will be unavoidably affected as part of SHEP construction activities.
The Savannah District Planning Division (PD) and Operations Division (OP-N) will
conduct the field work. Upon completion of construction activities at DMCA 1S, PD
representatives will identify the location of wetlands in the vicinity of DMCA 1S that will
serve as a reference site. USACE will document conditions at the reference site using
written descriptions and photographs of plant species present and their relative
abundance. Once the site is established, USACE will visit the reference site and
document conditions a minimum of two times each year -- once in the winter and once
in the summer -- to facilitate evaluation of the typical plant growth during differing times
of year. Monitoring will include identification of any invasive species.
The restored marsh in Disposal Area 1S will be monitored for seven years after the
restoration activities are complete. If invasive species are found, a control plan will be
developed and implemented. Annual reports will be prepared that summarize results of
the monitoring. The report prepared for year 7 will summarize the results of the
monitoring in years 1-7 and provide an overall assessment of the success of the marsh
restoration efforts in Disposal Area 1S and identify any additional actions that are
warranted to complete the marsh restoration efforts. If the Savannah Harbor Navigation
Project funds restoration of marsh acreage beyond the SHEP requirement, the credits
may be released (for use only on the Savannah Harbor Federal Navigation Project)
after the long-term health/productivity of the restoration site is verified by the Federal
Cooperating Agencies.
No monitoring was performed on this element during the pre-construction time
period covered by this report.
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18. Sturgeon Distribution Study in the Savannah River Estuary.
This monitoring (SOW) is being performed by the South Carolina Department of Natural
Resources (SC DNR). Twenty-five receivers (Figure 7) (twenty three in January and
two in August) were deployed from the south channel of Savannah River to Savannah
(front) River at river kilometer (rkm) 50, in Middle River, and in Back River. The monthly
progress reports for this element also cover the associated Element 19.

Figure 7. Savannah River Estuary receiver locations.
A total of 29 Atlantic and 16 shortnose sturgeon were captured in year one of the study.
Of these, six sub-adult and seven juvenile Atlantic sturgeon were tagged and nine subadult and five juvenile shortnose sturgeon were tagged.
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GPS locations of the receivers and the locations of transmitted fish (residency master
list) are included as part of the progress reports. All receivers will continue to be
downloaded every few months, and resulting telemetry data will continue to be shared
with UGA and added to the residency master list. A graphical representation of the
number of sturgeon passing a receiver can be viewed on the website maps.
Manual tracking efforts occurred on October 24, 2014 with an emphasis on locating
transmitted fish in Savannah (front), Middle, and Back Rivers. Manual tracking efforts
will not occur again until the January-March 2015 quarter. However, downloads of
estuarine receivers provide information for missing fish, along with subsequent manual
tracking efforts. Manual tracking data is updated and available in the manual tracking
database.
SC DNR Marine Resources Division will monitor the distribution of sturgeon in
the same manner as previously performed. The work will be performed during
construction and the first five years post construction and a report prepared
discussing each year’s findings. An additional year of this monitoring will be
conducted in the ninth year of the Post-Construction Monitoring. The final report
which will be provided in year 10 will be a comprehensive one describing their
findings both prior to and after construction.
19. Use of the Fish Bypass at New Savannah Bluff Lock and Dam.
This monitoring (SOW) is being performed by the South Carolina Department of Natural
Resources (SC DNR). Five receivers (Figure 8) were deployed (four by February 2014
and one in September 2014) above the New Savannah Bluff Lock and Dam (NSBL&D)
to the Augusta shoals (rkm 331).
The monthly progress reports for this element also cover the associated Element 18.
No sturgeon received transmitters in this area during this reporting period. Efforts to
capture sturgeon and NSBL&D community fish will continue in the spring months.
Future tagging of fish and downloads will show sturgeon movements during the preconstruction period. Ten transmitted American shad stayed below the NSBL&D (rkm
301) and two shad (male and female) were detected above the NSBL&D at (rkm 321) in
the 2014 spring spawning season.
SC DNR Marine Resources Division will monitor the distribution of sturgeon in
the same manner as it previously performed. The work will be performed the first
five years after construction and a report prepared discussing each year’s
findings. An additional year of this monitoring will be conducted in the ninth year
of the post-construction monitoring. The final report will be provided in year 10 and
will be a comprehensive one describing the findings both prior to and after
construction.

26

Figure 8: Receiver Locations Associated With NSBL&D.
20. Fish Distribution Along Marshes in the Savannah Harbor.
The USGS Georgia Fish and Wildlife Cooperative Research Unit is performing this
monitoring using a drop survey method that was a component of the study performed in
2000-2001(Jennings and Weyers, 2003). This SOW outlines the work necessary to
monitor fish, crab and shrimp abundance and distribution in the Savannah River
estuary. The specific objective of this work effort is to reveal any changes in abundance
and distribution of the target species. This includes temporal (seasonal and annual)
and spatial distribution in different salinity-defined habitats. The work consists of
sampling ichthyfauna along the edge of marsh that surrounds tidal creeks. The work
will not include sampling ichthyoplankton or in tidal marshes. The sampling location can
be found on the website maps. Pre-construction monitoring began in May 2014
(quarterly reports and final report). Quarterly sampling was conducted in three salinitydefined habitats (tidal freshwater <0.6 ppt, oligohaline 0.6-5.0 ppt, and mesohaline 5.115.2 ppt) in the months of May (spring), August (summer), November (fall) 2014 and
February (winter) 2015. Fish, crab, and shrimp species were sampled using two
replicated tide-assisted seines along the marsh-edge habitats in seven estuary sites
(SR09, SR17, and SR26 in the Savannah (front) River; MR02 and MR3.5 in the Middle
River; and BR06 and BR10 in the Back River).
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The sampling yielded 1,370 fishes (39 species; 24 families), 199 crab (5 species; 4
families), and 5,349 shrimp (4 species; 2 families). Atlantic croaker (373), freshwater
goby (240), spot (196), and Southern flounder (118) were the most abundant fish
species and together composed 68% of the total fish catch. Blue crab (119) was the
most abundant crab species and composed 80% of the total crab catch. Daggerblade
grass shrimp (3,827) and white shrimp (1,399) were the most abundant shrimp species
and together composed 98% of the total shrimp catch.
Changes in environmental variables (water surface temperature and dissolved oxygen)
within a given season were nominal compared to the obvious changes that occurred
among seasons. Surface temperatures and dissolved oxygen varied less than 2.0 °C
and 4.0 mg/L, respectively, within each season and probably did not affect the
distributions of fish, crab, and shrimp. Seasonal changes in environmental variables
and abundance, diversity, and assemblages of fish, crab, and shrimp species were
evident.
In the spring, abundances and diversity of fish species from the Clupeidae, Bothidae,
Poeciliidae, and Cynoglossidae families, crab species from the Portunidae family, and
shrimp species from the Panaeidae and Palaemonidae families increased in a variety of
salinity-defined habitats. In the summer, abundances, and diversity of fish species from
the Sciaenidae and Gerreidae families, and shrimp species from the Penaeidae family
increased in a variety of salinity-defined habitats. In the fall, the number of fish and crab
species decreased, and the abundances of fish, crab, and shrimp species were low. In
the winter, abundance, diversity, and assemblage of fish, crab, and shrimp species
were low; almost all species declined in abundance, and many species disappeared
from sampling sites. In general, spring had a high variety of fish species and high fish
abundance, and summer had a high variety of fish species and crabs and shrimp
abundance. Whereas freshwater goby and southern flounder dominated abundances in
the spring, blue crab and white shrimp dominated abundances in the summer in the
estuary.
Spatial (salinity-defined habitats) differences in trends of the number of fish, crab, and
shrimp species and in the abundance of common fish and shrimp species were evident
in this study. The number of species by taxon increases from tidal freshwater
(fishes=13, crab=1, shrimp=3) to oligohaline (fishes=21, crab=3, shrimp=4) and
mesohaline (fishes=30, crab=5, shrimp=4) habitats. Whereas higher freshwater goby
abundances were found in oligohaline habitat than in mesohaline habitat, higher
abundances were found in mesohaline habitat for white shrimp and oligohaline habitat
for daggerblade shrimp than in freshwater habitats. Variability in species assemblages
was high among tidal freshwater habitat and mesohaline habitat for fish and among tidal
freshwater habitat and oligohaline and mesohaline habitats for crab.
Overall, the Savannah River estuary supports a diverse and abundant fish community
mostly consisting of estuarine generalists capable of tolerating a wide range of salinities
(1.0-15.0 ‰), transient marine species whose distribution is limited to areas with higher
salinities (> 10 ‰), and transient freshwater species that could not tolerate salinities
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above 5.0 ‰. This fish assemblage is enhanced by the presence of crab and shrimp
species capable of tolerating a wide range of salinities. This heterogeneous biological
community is determined by frequent (every 6 hours) tidal fluctuations that produce
spatial shifts in various salinity-defined habitats in the estuary. These habitats are also
influenced by seasonal changes in river discharge and wind-related flood regimes.
Most of the fish, crab, and shrimp abundances were comprised of relatively few species
that are important ecologically, commercially, and recreationally. Twelve species
caught in samples (including five of the seven most abundant) were managed species
for which Fishery Management Plans were developed by four regional fishery
management entities. Gray snapper and white shrimp are managed by the South
Atlantic Fishery Management Council (SAFMC 2015). American eel, Atlantic croaker,
Atlantic menhaden, bluefish, spot, spotted seatrout, and summer flounder are managed
by the Atlantic States Marine Fisheries Commission (ASMFC 2015). Spotted seatrout,
blue crab, and white shrimp are managed by Georgia Department of Natural Resources
(GADNR 2015), and Atlantic croaker, blue crab, jack crevalle, southern flounder, spot,
spotted seatrout, summer flounder, and white shrimp are managed by South Carolina
Department of Natural Resources (SCDNR 2015).
In summary, freshwater species probably would be at the greatest risk of range
contraction or population declines in the estuary in the advent of increases in estuary
salinities. As such, freshwater species or those intolerant of higher salinities may be
useful indicators for evaluating the degree and directionality of changes to the various
salinity-defined habitat zones in the estuary. However, this study showed that the
dynamic nature of the Savannah River estuary creates conditions for complex
interrelated assemblages of fish, crab, and shrimp species.
Additional monitoring will occur during years 1, 3, 5, and 9 of the postconstruction monitoring period. The construction is presently expected to last 45 years, so there will likely be a 4-5 year gap between the pre-construction
sampling and the subsequent events performed after construction.
21. Impact Assessment Review.
Data collected from the bathymetric surveys, intense hydrologic surveys, continuous
water quality monitors, fish monitoring, and wetland monitoring will be used to assess
the level of environmental impacts and evaluate the effectiveness of the mitigation
features. In addition, the data will be used to update the hydrodynamic and water
models. The physical monitoring data will be included in the models and compared to
what those models predict should have occurred under the observed conditions. If the
models successfully predict salinity and dissolved oxygen levels (which will be known
from field measurements) for the conditions observed during the monitoring, then they
will be a reliable tool for impact assessments. This study effort will be conducted once a
year for 10 years after deepening of the inner harbor is complete. Reports for this
element of the monitoring will include annual reports describing the results of the
individual monitoring studies conducted each year during years 1-9 of Post-Construction
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Monitoring. A final report will be produced describing the results of the modeling
performed in year 10 as well as the overall result of all 10 modeling efforts.
No assessment was made during the pre-construction time period covered by
this report.
22. Wildlife Use in Dredged Material Containment Areas (Avian/Terrestrial
Field Counts).
USACE biologists will perform monthly wildlife use surveys in Savannah Harbor
Dredged Material Containment Areas (DMCAs) 12A, 13A, 13B, 14A, and 14B once
construction begins. Monitoring will be performed during placement of SHEP new work
sediments and for a minimum of three years after placement is complete. The
monitoring will continue as long as other cadmium-related sampling is occurring. This
SOW outlines the work necessary to monitor avian and other major vertebrate
abundance and usage at the DMCAs during construction of the project and for years 1,
2, and 3 of the post-construction monitoring period. This information may be critical if
other investigations indicate a problem with wildlife use of DMCAs 14A/14B where
cadmium-laden sediments will be deposited.
A monitoring report summary will be prepared that provides a brief overview of the work
performed the prior month. Upon completion of a year of fieldwork, a report will be
prepared that includes a description of the work performed, results, and any findings.
Upon completion of the final year of fieldwork, a comprehensive report will be prepared
that describes all the work performed, the results, and the findings. The reports will be
provided to the USFWS. USACE biologists performed monthly wildlife use surveys in
the DMCAs as part of their normal activities to support the existing Savannah Harbor
Navigation Project.
No additional monitoring was performed for this element during the preconstruction time period covered by this report.
23. Monitoring of Cadmium in Effluents from the Savannah Harbor Dredged
Material Containment Areas.
All cadmium-laden sediments will be placed in DMCAs 14A and/or 14B. The current
project design calls for the majority of these sediments to be placed in DMCA 14A.
When or if this DMCA reaches capacity, the remainder of any sediments from reaches
known to contain cadmium-laden sediments will be placed in DMCA 14B. Monitoring
(refer to the Georgia Department of Natural Resources Water Quality Certification dated
February 16, 2011) of dredging and disposal operations in areas with cadmium-laden
sediments will require sampling of the inflow and effluent from DMCAs 14A and/or 14B
for cadmium. Samples will be taken from the inflow (head section of the discharge pipe)
on a weekly basis. Sampling will be conducted weekly to determine the cadmium
concentrations in the effluent discharged from DMCAs 14A and 14B. Should the
effluent dissolved cadmium concentration be found to be higher than the state standard
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(8.8 ug/L for South Carolina), sampling will be repeated within two days and will include
both the outfall pipe sample and a receiving water sample taken approximately 100 feet
down current of the point at which the effluent enters the receiving water. Should the
receiving water sample be found to violate state standards, corrective action will be
undertaken to eliminate the violation. Monitoring of the effluent from DMCAs 14A and
14B for cadmium will continue as long as a discharge occurs and until all sediments
have been dewatered, stabilized and covered. Following the installation of a clean
cover, cadmium will be monitored in the effluent for one year. The above effluent
monitoring plan will include a quarterly metals analytical scan with the inclusion of
ammonia. The results of the effluent monitoring plan will be reported to the Georgia
DNR-EPD, SC DHEC, and USFWS on a quarterly basis. The Savannah District
Hydrology and Hydraulics Branch (EN-H) will conduct the field work in coordination with
Planning Division (PD). Geotechnical and HTRW Branch (EN-G) will manage the task
order associated with laboratory analyses.
The work described above will begin upon commencement of inner harbor dredging for
the Savannah Harbor Expansion Project in reaches of the river known to contain
cadmium-laden sediments (Stations 6+375 to 45+000, 51+000 to 57+000, and 80+125
to 90+000). This work is currently scheduled to begin in October 2019. Dredging in
these four reaches is expected to last 25 weeks, and sampling will continue for one year
after completion of placement of sediment from these reaches in the DMCAs.
No monitoring for this element occurred during the pre-construction time period
covered by this report.
24. Bird Tissue Analysis in Dredged Material Containment Areas 14A and/or
14B.
USACE committed to perform avian blood/feather monitoring of birds in the Dredged
Material Containment Areas (DMCAs) designated to receive sediments containing
cadmium-laden sediments. The current project design calls for the majority of these
sediments to be placed in DMCA 14A. When or if this DMCA reaches capacity, the
remainder of any sediments from reaches known to contain cadmium-laden sediments
will be placed in DMCA 14B. The Scope of Work (SOW) outlines the work necessary to
conduct bird tissue monitoring within those DMCAs. The sentinel species collection
SOW (provided by USACE) targeted collecting blood from a minimum of 10 individuals
of each sentinel species during each season (summer vs. winter).
The quarterly and annual reports for this monitoring can be found on the reports page of
the monitoring website. The initial quarter of the project was largely organizational,
acquiring needed equipment, supplies, and permits in advance of the upcoming
sampling period. On March 10, 2014, project personnel toured the DMCAs in advance
of the proposed April bird sampling period, observing a mixture of late winter and early
spring sentinel species including Mottled Duck, Northern Shoveler, Red-winged
Blackbird, Mourning Dove, Brown Thrasher, Eastern Towhee, Northern Mockingbird,
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Song Sparrow, and Savannah Sparrow. Avian sampling began in the second quarter
on April 10, 2014.
Table 4 lists the sentinel species targeted for collection. Of the 12 sentinel species only
5 species had the required 10 individuals collected and sampled, and two species were
not collected at all. Of 134 avian blood samples analyzed in the first year of sampling,
only 39 were above the Method Detection Limits (MDL) (0.00129 - 0.07166 µg/g wet
wt.) for cadmium (Cd). The majority of avian blood samples (70%) were below the
range of instrument detection levels. A single blood sample (brown thrasher) was found
to be above the level (0.26 µg/g) of concern for potential toxic effects. The majority of
the above-MDL samples were collected during the summer months, possibly due to the
greater availability of certain species of insects (a food source) during that period that
bioaccumulate Cd.
Table 4 : Avian Blood Concentrations (µg/g wet) of Cadmium From Birds Captured on the
Savannah Harbor DMCAs Relative to the Method Detection Limits in 2014-2015

Species

Season

Black-necked
Stilt

Summer
Winter
Summer
Winter
Summer
Winter
Summer
Winter
Summer
Winter
Summer
Winter
Summer
Winter
Summer
Winter
Summer
Winter
Summer
Winter
Summer
Winter
Summer
Winter

Brown Thrasher
Eastern Towhee
Northern
Mockingbird
Red-winged
Blackbird
Mourning Dove
Northern
Shoveler
Savannah
Sparrow
Song Sparrow
Mottled Duck
House Wren
American Avocet

American coot

Summer
Winter
Summer

#Collected/#
Analyzed
10/10
N/A
6/6
4/3
6/6
6/4
13/12
13/3
13
N/A
10/10
N/A
N/A
8/8
9/9
13/10
N/A
11/11
0
N/A
N/A
1/0
N/A
0
Alternate Species
N/A
4/4
5/4
32

# (%) <
MDL
8 (80%)
N/A
1 (17%)
2 (67%)
0(0%)
4 (100%)
10 (83%)
3 (100%)
3 (27%)
N/A
5 (50%)
N/A
N/A
8(100%)
6 (67%)
10 (100%)
N/A
11(100%)
N/A
N/A
N/A
-

Max
Concentration
0.005
N/A
0.029
0.414
0.011
NMD
0.017
NMD
0.017
N/A
0.016
N/A
N/A
NMD
0.161
NMD
N/A
NMD
N/A
N/A
N/A
-

N/A
4 (100%)
4 (100%)

N/A
NMD
NMD

Table 4 : Avian Blood Concentrations (µg/g wet) of Cadmium From Birds Captured on the
Savannah Harbor DMCAs Relative to the Method Detection Limits in 2014-2015

Species

Season

Common Ground
Dove
Northern
Cardinal

Winter

#Collected/#
Analyzed

# (%) <
MDL

Max
Concentration

N/A

N/A

N/A

Summer
8/8
6 (75%)
Winter
11/11
11 (100%)
Summer
7/0
N/A
Swamp Sparrow
Winter
7/0
Yellow-rumped
Summer
N/A
N/A
Warbler
Winter
12/0
N/A – Not chosen as sentinel species for this season.
NMD – No measurable detection of Cd
- – No blood analyzed

0.004
NMD
N/A
N/A
-

Lethal collections were employed to obtain blood/tissue samples from Northern
Shovelers, a species which we could not capture by non-lethal methods (e.g.; traps, Net
Blaster, etc.). Analyses of kidney and liver tissues from lethally-collected Northern
Shovelers on the DMCAs indicate that this species is accumulating Cd and that it is
likely accumulating Cd from other locations since blood and gizzard content
concentrations were below the MDLs.
The monitoring of bird tissue for Cd in dredged material containment areas 14A
and/or 14B will continue pre-placement of Cd laden material in 14A and 14B to
develop a complete pre-construction data set. This monitoring will also occur
during construction and for three years post construction. Lethal collection may
need to be used to obtain difficult-to-obtain avian samples and the required blood
volume, pending acquisition of appropriate scientific collecting permits.
25. Sampling of Maintenance Sediments Overlying Exposed Miocene Soils
in the Savannah Harbor Federal Navigation Channel.
USACE committed to sampling newly-accumulated maintenance material in reaches
known to have contained cadmium-laden new work sediments in the Savannah Harbor
Federal Navigation Channel. In coordination with Planning Division (PD), Savannah
District’s Geotechnical and HTRW Branch (EN-G) and Navigation Branch (OP-N) will
conduct the field work and oversee the task orders necessary to complete the
laboratory analyses. This monitoring will be performed twice -- prior to the first and
second maintenance dredging cycles after the channel is deepened in the relevant
reaches of the inner harbor (Stations 6+375 to 45+000, 51+000 to 57+000, and 80+125
to 90+000).
No monitoring for this element occurred during the pre-construction time period
covered by this report.
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26. Shortnose Sturgeon and Striped Bass Habitat Monitoring.
The goal of this monitoring feature is to evaluate impacts of SHEP on shortnose
sturgeon and striped bass habitat. Evaluations of the impacts of the SHEP on the
habitats of these species will be conducted in years 2, 4, and 9 of the Post-Construction
Monitoring. The field data collected in other tasks will be used in conjunction with the
updated hydrodynamic and water quality models to conduct this assessment. A report
will be prepared at the end of each year the evaluations are performed. The report will
be prepared that identifies the level of impacts observed to shortnose sturgeon and
striped bass habitats and compares those impacts to those predicted and described in
the EIS. No monitoring occurred for this element during the pre-construction time
period covered by this report.
Summary
Ten of the eleven monitoring elements scheduled to be performed during the preconstruction year were completed. The reports for these elements are available at the
SHEP monitoring website. Dredging is expected to start on the entrance channel in the
fall of 2015. Three elements that were scheduled to begin during construction were
conducted this past year. Water depths in the Sediment Basin (Element 4 Bathymetric
Surveys of Sediment Basin) were obtained during a survey conducted in 2014. USACE
used this information in the 2015 update to the hydrodynamic and water quality models.
Element 12 (Hydrodynamic/Water Quality Model Assessment) was performed in 2014
and an update to the hydrodynamic and water quality models was deemed appropriate.
The updated model is available. Element 24 (Bird Tissue Analysis in Dredged Material
Containment Areas 14A and/or 14B) was brought forward to obtain a larger multiyear
pre-placement data set.
Only Element 14 (Chloride Monitoring at Abercorn Creek Intake) was not completed in
the past year. The comparison of data from the USGS gages, samples collected by the
City of Savannah and the USGS auto-samplers was not accomplished. USACE will
coordinate with the city and USGS to obtain the required data and will have the
comparison completed.
USACE used the updated SHEP 2015 model to develop expected ranges 4 of the
modeled values at the sites of the continuous water quality monitors. USACE will use
those ranges during the construction and post-construction period to determine if the
project and its mitigation features perform as expected.
Dredging in the inner harbor would start after the downriver dissolved oxygen system is
constructed and determined to be operating as expected. The following elements
(Table 5) will be continued in FY16.

4

A hyperlink to the model report will be provided in the Final version
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Table 5: FY 16 Monitoring Elements
Elements to
Be Performed
in FY16
Yes

Elements to Be
Performed During Inner
Harbor Dredging
Yes

Installation of Continuous Water Quality Data Recorders

No

No

Update Hydrodynamic and WQ Models (If Necessary)

No

No

Bathymetric Surveys of Sediment Basin

Yes

Yes

D.O. Transfer Efficiency Study

No

No

Monitoring Elements
Establish/Continue Baseline Data Bank

D.O. Levels near Dredge during Summer Months

Normal O&M

Yes

Cadmium Sediment Sampling in 14A/14B

No

Yes

CDF (DMCA) Effluent

No

Yes

Monitoring of 8 Continuous Water Quality Data
Recorders
2 Intensive Water Quality/Hydrologic Monitoring Events

Yes

Yes

No

No

2 Bathymetric Surveys in Unique Areas

No

No

Hydrodynamic/Water Quality Model Assessment

No

No

Freshwater Interface Determination

No

Yes

Chloride Monitoring at Abercorn Creek Intake

Yes

Yes

Groundwater Chloride Monitoring

Yes

Yes

Monitoring of 12 Marsh Sites

Yes

Yes

Monitoring of Marsh Restoration Site (1S)

No

No

Shortnose Sturgeon Distribution in Estuary

Yes

Yes

Shortnose Sturgeon Distribution at NSBL&D

No

Yes

Fish Distribution Along Marshes

No

No

Impact Assessment Review

No

Yes

Normal O&M

Yes

14A/14B Inflow/Effluent

No

Yes

14A/14B Bird Tissue Analysis

Yes

Yes

Sampling Exposed Miocene for Cadmium

No

No

Shortnose Sturgeon and Striped Bass Habitat Monitoring

No

Yes

Wildlife Use in 14A/14B (Avian/Terrestrial Field Counts)

Compromise and Settlement Agreement
The Compromise and Settlement Agreement executed on May 17, 2013 includes a list
of terms and conditions that may be included in South Carolina “State Approvals”.
These terms and conditions are presented in Table 6.
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#

1

2

3
4

5

6

Table 6: Terms and Conditions from the Compromise and Settlement Agreement
Terms and Condition
Status
The Corps shall provide a comprehensive report at: (a) the
end of preconstruction; (b) the end of construction; and (c)
the end of the 10-year monitoring program, as such periods
This report comprises the first of
are described in Appendix D of the Final EIS. Each
these reports.
comprehensive report shall be provided to DHEC and the
Commission and made available on the Project’s public
website and as provided in Appendix D to the Final EIS.
The U.S. Army Corps of Engineers (Corps) may construct the The CSS Georgia recovery work
Project consistent with the Final EIS dated January 2012 and is underway. The Notice to
revised in July 2012 and approved by the Chief of Engineers
proceed for the Entrance
Report dated August 17, 2012.
Channel dredging was issued
March 18, 2015. Other design
and contract actions underway
including D.O. injection, raw
water storage impoundment,
DMCA 14A dike raising,
Tidegate/Sediment Basin work,
fish passage, etc.
All hopper dredging activities will only take place from
Term and condition noted.
December 1 through March 31.
All dredging in the Inner Harbor upstream of Station 63+000
is prohibited during the striped bass spawning period of April
Term and condition noted.
1 to May 15.
The Corps will allow DHEC or the Commission to make
periodic inspections of the project construction and mitigation USACE will continue to
implementation sites that are reasonable in scope on no less coordinate with DHEC and the
than one week’s advance notice and subject to adherence to Commission to provide access
personal protective equipment requirements contained in the for periodic inspections.
Corps Safety Manual (EM 385-1-1).
In addition to the water quality monitoring set forth in or
required by the Final EIS and other governmental approvals,
the Corps will provide continuous daily water quality
monitoring with two additional monitors at locations to be
jointly agreed-upon by the Corps, Commission, and DHEC,
The following are the additional
to be installed simultaneously with the eight continuous water
agreed upon (June 06, 2013)
quality monitoring stations proposed in Appendix D of the
gages are:
Final EIS. These two additional continuous water quality
1. USGS 021989793 Little
monitoring stations are intended to supplement the eight
Back River At Hog
continuous water quality monitoring stations proposed in
Island, Near Savannah,
Appendix D of the Final EIS and will be subject to the same
GA
criteria for Pre-Construction Monitoring, Monitoring During
2. USGS 0219897993
Construction and Post Construction Monitoring as specified
Savannah River At Elba
in Appendix D to the Final EIS . A copy of the monthly
Island, Near Savannah,
monitoring reports will be provided to the Conservation
GA
Groups, DHEC, and the Commission and will be publicly
available through the project’s website within 30 days after
These gauges can be found on
the Corps’ receipt of the monitoring report. Should adverse
the monitoring website map.
conditions, such as weather or vandalism, impair operations
of a water quality monitor; the Corps will undertake
reasonable efforts to restore operation of the monitor as soon
as possible. This provision will terminate at the end of the
10-year Post Construction Monitoring Period.
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Table 6: Terms and Conditions from the Compromise and Settlement Agreement
Terms and Condition
Status
The Corps will refine and update the SHEP hydrodynamic
(EFDC) and water quality (WASP) models specifically for
The SHEP hydrodynamic (2006
D.O. The updated model will take advantage of previous
SHEP EFDC) and water quality
modeling efforts, including U.S. Environmental Protection
(2010 TMDL WASP) models
Agency’s TMDL model and the most current information
have been updated now
collected in the Savannah River harbor and estuary. The
identified as the 2015 SHEP
product will be complete D.O. model scenarios comparing
model. The June 2015 report
instream D.O. concentrations with and without operation of
describes the updates and
the Oxygen Injection System.
calibration.

#

7

The purpose of the modeling and monitoring is to confirm
that the Oxygen Injection System will mitigate for the D.O.
impacts of the Project as shown by comparing actual D.O.
levels in the modeled area, from Station 0+000 upstream to
River Mile 27.8, to D.O. levels in the without-Project scenario
(the “Success Criteria”).
Prior to commencement of any Inner Harbor Channel
Dredging, the Corps will test and evaluate the downriver
Oxygen Injection System that is to be located at the
Hutchinson Island location to demonstrate its ability to
mitigate dissolved oxygen impacts of the SHEP. Dredging of
the Outer Harbor can occur prior to this testing.

8

a

b

c

The Oxygen Injection System at the downriver Hutchinson
Island location must be operated and instream D.O. must be
monitored continuously for a period of 59 days (2 lunar
cycles). Continuous daily water quality monitoring must be
conducted during this period at locations specified in and
pursuant to the monitoring plan. This 59-day period of
operation is referred to herein as the “Test Run.”
Following the Test Run and analysis of the modeling results
and monitoring data, the Corps will provide a report to the
Conservation Groups, Commission, and DHEC comparing
the monitoring data collected during the Test Run to the
modeling results.
The Conservation Groups, Commission, and DHEC will have
thirty (30) days to evaluate and review the Test Run report
and to provide comments and feedback to the Corps and the
Adaptive Management Team. The Corps, Conservation
Groups, Commission, and DHEC each will independently
evaluate the Test Run report and other relevant information
to assess achievement of the Success Criteria.
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The D.O. model scenarios will
be provided to DHEC and the
Commission before the testing of
the D.O. system.
Term and condition noted. Per
request from DHEC on
November 4, 2014 USACE will
notify SCDHEC, the other state
and Federal resource agencies
and our local sponsor at least
one week in advance the Test
Run and the Start-up Run.

“Test Run” will be scheduled to
begin with the completion and
the downriver D.O. Injector.

The “Test Run” data, analysis,
and report will be provided to the
appropriate groups.

Term and condition noted.

#

d

e

9

a

b

c

Table 6: Terms and Conditions from the Compromise and Settlement Agreement
Terms and Condition
Status
If the Corps determines that the Oxygen Injection System
test meets the Success Criteria, it will commence Inner
Harbor Channel Dredging no sooner than fourteen (14) days
after the 30-day comment period in subsection (c) has
ended. DHEC, the Commission, and the Conservation
Groups each reserves the right to take any appropriate
action if its independent determination is that the Success
Term and condition noted.
Criteria has not been met, including but not limited to
suspension, rescission, and revocation of the State
Approvals, initiation of an enforcement or other legal action,
and/or termination of this Agreement. The Corps does not
waive any objection or defense to such actions, including any
objection or defense based on federal preemption, sovereign
immunity, or immunity from state regulation.
Copies of the data, modeling inputs, modeling results,
monitoring data, and reports will be provided to all Parties by USACE will continue to
the Corps as soon as available to allow the Conservation
coordinate with the natural
Groups, Commission and DHEC to review the information
resource agencies, interested
simultaneously with the Corps and Adaptive Management
parties, and the public.
Team.
Following the installation of the entire Oxygen Injection
Term and condition noted. Per
System, the monitoring and testing procedure will be
request from DHEC on
conducted as set forth below.
November 4, 2014 USACE will
notify SCDHEC, the other state
and Federal resource agencies
and our local sponsor at least
one week in advance the Test
Run and the Start-up Run.
The entire Oxygen Injection System must be operated, and
instream D.O. must be monitored continuously for a period of
The “Start-up Run” will be
59 days (2 lunar cycles), of which at least one 29.5 day
scheduled to occur during the
testing (one lunar cycle) must occur in July, August, or
three month window provided in
September immediately following the installation of the
this term and condition.
Oxygen Injection System. Continuous daily water quality
Tentatively this will occur in
monitoring must be conducted during this period at locations
specified in and pursuant to the monitoring plan. This 59-day August of 2018.
period of operation is referred to herein as the “Start-up
Run.”
Following the Start-up Run and analysis of the modeling
results and monitoring data, the Corps will provide a report
USACE will provide this repot to
comparing the monitoring data collected during the Start-up
the appropriate groups.
Run to the modeling results to the Conservation Groups,
Commission, and DHEC.
The Conservation Groups, Commission, and DHEC will have
sixty (60) days to evaluate and review the Start-up Run
report and to provide comments and feedback to the Corps
and the Adaptive Management Team. The Corps,
Term and condition noted.
Conservation Groups, Commission, and DHEC each will
independently evaluate the Start-up Run report and other
relevant information to assess achievement of the Success
Criteria.
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d

e

10

11

a

b

Table 6: Terms and Conditions from the Compromise and Settlement Agreement
Terms and Condition
Status
If the Corps determines that the Oxygen Injection System
test meets the Success Criteria, Inner Harbor Channel
Dredging will continue. DHEC, the Commission, and the
Conservation Groups each reserves the right to take any
appropriate action if its independent determination is that the
Success Criteria has not been met, including but not limited
Term and condition noted.
to suspension, rescission, and revocation of the State
Approvals, initiation of an enforcement or other legal action,
and/or termination of this Agreement. The Corps does not
waive any objection or defense to such actions, including any
objection or defense based on federal preemption, sovereign
immunity, or immunity from state regulation.
Copies of the data, modeling inputs, modeling results,
monitoring data, and reports will be provided to all Parties by
USACE will continue to
the Corps as soon as available to allow the Conservation
coordinate with the natural
Groups, Commission and DHEC to review the information
resource agencies and public.
simultaneously with the Corps and Adaptive Management
Team.
The Savannah District of the Corps will make the dissolved
oxygen system a top priority for discretionary annual
Term and condition noted.
operations and maintenance funds appropriated and
received for the Project above normal maintenance
requirements.
Cadmium is naturally present in certain reaches of the
Savannah River Harbor. Therefore, the Corps shall conduct
Term and condition noted.
the following monitoring:
During the SHEP deepening activities, cadmium
concentrations in the discharge shall be monitored weekly
from those Confined Disposal Facilities (CDF) receiving
sediments from the four known reaches within the Savannah
Harbor having elevated cadmium concentration in the
sediments. U.S. Environmental Protection Agency laboratory
testing methodology must have a detection limit of at least
Term and condition noted.
0.7 micrograms per liter (ug/l). Monitoring shall continue at
these CDF discharge points as long as discharge is present
and until all dredged sediments have been dewatered,
stabilized and capped as per the Final EIS. Data shall be
reported to DHEC and the Commission quarterly in
micrograms per liter within thirty (30) days of the end of each
calendar quarter.
Following the installation of a stable clean cap within the
CDFs that receive cadmium-bearing sediments, cadmium
shall be monitored weekly for a period of one year. Data
Term and condition noted.
shall be reported to DHEC and the Commission quarterly in
micrograms per liter within thirty (30) days of the end of each
calendar quarter.
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c

d

12

13

14

15

16

17

18

Table 6: Terms and Conditions from the Compromise and Settlement Agreement
Terms and Condition
Status
Dewatering discharge from all CDFs shall be monitored by
the Corps and reported to DHEC and the Commission
monthly and due within thirty (30) days following the end of
each reporting period. Monitoring reports shall include the
location of the discharge point, sampling point, dates of
Term and condition noted.
discharge, total suspended solids, dissolved oxygen, pH,
temperature, salinity, turbidity, and conductivity. The Corps
will monitor weekly when there is a discharge and provide
monthly reports to DHEC and the Commission within thirty
(30) days of the end of each reporting period.
The monitoring data will be evaluated as provided in
Term and condition noted.
Appendix D of the Final EIS.
The Corps will coordinate with the state resource agencies,
including DHEC, the Commission, Georgia Department of
USACE will continue to
Natural Resources (“Georgia DNR”), and the Cooperating
coordinate with the natural
Agencies in the implementation of the Monitoring and
resource agencies, interested
Adaptive Management Plan as provided in Appendix D of the parties, and the public.
Final EIS.
The Corps will comply with the terms and conditions of the
Final Biological Opinion issued by the National Marine
Term and condition noted.
Fisheries Service on or about November 4, 2011.
The Corps will comply with the terms and conditions of the
Section 401 Water Quality Certification issued by the
Term and condition noted.
Georgia DNR on or about February 16, 2011.
The Corps will mitigate the impacts of the Project consistent
with the Final EIS and ROD. The Corps will comply with the
Monitoring and Adaptive Management Plan in Appendix
D of the final EIS, incorporated by reference. The Monitoring
Term and condition noted.
and Adaptive Management Plan will ensure the accuracy of
the predicted environmental impacts, assess the
effectiveness of the mitigation features, and provide for
modification of the Project as needed.
The Corps will make reasonable efforts to perform the
authorized work in a manner to minimize adverse impact on
Term and condition noted.
fish, wildlife, and water quality. The Corps must construct the
Project in a manner that will not violate applicable law.
Following successful completion of the Test Run and Startup Run, the Corps will operate and maintain the Oxygen
Injection System during the life of the Project in a manner
Term and condition noted.
that will mitigate for D.O. impacts of the Project on water
quality consistent with the Final EIS. Copies of all data and
reports will be provided to DHEC.
The Corps will comply with the terms and conditions of the
Programmatic Agreement for Cultural Resources with the
South Carolina State Historic Preservation Office on or about Term and condition noted.
November 30, 2011, which are incorporated herein by
reference.
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For more information on the monitoring of SHEP contact: Mr. Nathan Dayan at
Nathan.S.Dayan@usace.army.mil or 912-652-5172 or by visiting
http://www.shep.uga.edu/monitoring.html
Comments on this report can be sent by e-mail at the above address or to
Nathan Dayan
CESAS-PDE
US Army Corps of Engineers, Savannah District
100 W Oglethorpe Ave
Savannah, GA 31401
For more information on other aspects of SHEP contact: Mr. Jason O’Kane at
Jason.D.Okane@usace.army.mil or 912-652-5276 or by visiting
http://www.sas.usace.army.mil/Missions/CivilWorks/SavannahHarborExpansion.aspx
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