


TASK SEGCL1
Develop Salinity/Chloride Correlation Model

The following outline for Task SEGCL1, Develop Salinity/Chloride Correlation Model, is
being presented to the Stakeholder Evaluation Group (SEG) as a draft task statement
for review, modification and approval. The particular components of this task are based
on the input received for the Tier | Environmental Impact Statement (EIS) as well as
agency comments to date. This task encompasses the development of the tools to be
used in evaluating the potential chloride impacts. Additional tasks will be presented for
impact evaluations.

1.0 Task Goals

The overall goal of the Chloride Study is to determine the potential for increases in
salinity intrusion to cause an associated increase in the chloride concentrations at the
City's raw water intake. The specific objectives of the Chloride Study are as follows:

» Account for the sources of chlorides to the City's raw water intake.

* ldentify the chlorides flowing upstream past I-95 (i.e. caused by salinity intrusion).

* Relate the changes in salinity intrusion within the main harbor to the isolated
percentage entering through upstream intrusion.

» Utilize existing model projections of salinity intrusion within the main harbor to project
potential changes to chlorides at the intake.

e Conclude if the proposed deepening will effect chloride levels at the City’s raw water
intake.

2.0 Project Need

Based upon the proposed deepening project, concerns have been raised about the
potential for increased salinity intrusion within the Front River, and it's associated
impacts to chloride concentrations at the City of Savannah Industrial and Domestic
Water Supply raw water intake. The intake shown in Figure SEGCL1-1 is located along
Abercorn Creek approximately 1 mile upstream of the confluence of the creek with the
Savannah River.

Presently the City is under contract to provide treated water for industrial and municipal
use. Under this contract the City must provide treated water with a concentration of
chlorides not greater than 12 mg/L. Preliminary evaluation of water samples collected at
the intake shows that historically the raw water has had chloride levels in violation of the
contracted maximum concentrations. These violations occur primarily during periods of
low flow. To date, the industries have dealt with the violations through internal treatment
and process modification. The concern raised by the City is that further increases in
overall chloride levels may result in significant capital expenditures by the City and the
industries.
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3.0 Proposed Scope

In order to evaluate the potential for salinity intrusion to impact the chloride
concentrations at the City of Savannah Water Intake, it is necessary to try and isolate
the potential sources of chlorides. To accomplish this, ATM proposes to measure the
variations in chloride concentrations upstream and downstream of the intake as well as
within the main harbor area. The data collection program is outlined in Task SEGP311.
The data collection program was designed to identify chloride inflows from the following
sources:

e Flowing downstream from the headwaters
* Flowing upstream from the estuarine portion of the river (due to salinity intrusion)
* Localized inputs from adjacent lands and tributaries

Under Task SEGCL1 the data collected under Task SEGP311, as well as other available
data, will be analyzed. From this data analysis, it will be determined to what degree the
chloride concentrations at the City of Savannah Intake are the result of salinity intrusion
up the Front River. If it is determined that the chloride levels at the intake are the result
of salinity intrusion, a relationship will be developed between the degree of salinity
intrusion and the changes to chloride concentrations at the intake. This relationship will
be derived directly from the data collected. Once this relationship has been determined,
projections of changes in the degree of salinity intrusion within the main harbor using the
hydrodynamic/salinity model will be utilized to project the potential changes in chloride
concentrations at the intake. Additionally, under this task, the hydrodynamic/salinity
model will be expanded, refined, and recalibrated between the 1-95 Bridge and
Ebeneezer Creek. This expanded model will allow determination of any changes to the
hydrodynamic conditions at the intake due to the deepening. These changes may alter
the degree of flushing past the intake and potentially alter chloride levels regardless of
levels of salinity intrusion.

To address the issues listed above, and to address inputs received to date from agency
personnel, this task has been broken down into the following 3 components:

» Develop Database of Existing Information
* Analyze Data and Develop Salinity/Chloride Relationship
e Hydrodynamic Model Refinement

The following describes in detail the work to be performed under each component of
Task SEGCL1.

3.1 Develop Database of Existing Information

The purpose of this task is to gather all available data that will help to define the potential
impacts of the deepening upon the chloride concentrations at the City of Savannah
intake. In addition these data may aide in the refinement of the field data collection
presented under Task SEGP311. A field reconnaissance and discussions with City of
Savannah personnel identified various sources of historic water chemistry data. The
following sources have been identified.

» City of Savannah: daily samples collected from the raw water intake
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» Industrial Users: analyses performed upon the process water provided by the City of
Savannah

» Upstream and Downstream Intakes: samples collected from other raw water intakes
(Beaufort-Jasper Water and Sewer Authority, Fort James Paper formerly Fort
Howard, Georgia Power )

 EPA STORET Data

* USGS WATSTOR Data

Under this task all of these data will be gathered (where possible) and centralized within
a database. This database will be available for use throughout the study. It will be used
in conjunction with the data collected under Task SEGP311.

Information on discharges upstream, downstream, and within the study area will be
obtained (where possible) to determine potential alternate sources of chlorides in the
system. These data will be included within the database to aid in quantification of the
sources of chlorides to the system.

3.2 Analyze Data and Develop Salinity/Chloride Relationship

All data collected under Section 3.1 and under Task SEGP311 will be organized and
placed within a database. These data will be analyzed to provide the following:

» Temporal variation in the chloride concentrations (and bromides where applicable) at
critical cross-sections within the system. Figure SEGCL1-2 presents the critical
cross-sections to be evaluated.

« Correlation between the chloride concentrations at the City of Savannah Intake and
the chloride concentrations measured at each of the cross-sections

» Correlation between the salinity intrusion measured at critical locations (see Figure
SEGCL1-3) and the chlorides (and bromides) measured at the critical locations
presented in Figure SEGCL1-2.

» Correlation between flow at Clyo and the concentration of chlorides at each of the
critical cross-sections as well as at the upstream chloride station near Ebeneezer
Creek.

» Correlation between local rainfall and the concentration of chlorides at each of the
critical stations, and the upstream station.

The historic data will be utilized to determine the overall range of values measured in the
past and how the intensive data set collected under Task SEGP311 falls within or
outside of that range. This will determine if the events captured are reflective of the
range of expected conditions.

The goal of this task will be to identify a relationship that will allow projection of the
model predicted salinity increases within the Savannah Harbor to a resultant increase in
the chloride concentrations at the City intake. The analyses presented above are the
minimum expected analyses and other data analysis methods are expected to be
utilized upon examination of the data.
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3.3 Hydrodynamic Model Refinement and Application

As part of the Environmental Impact Statement for the Savannah Harbor Deepening, a
three-dimensional hydrodynamic and water quality model was developed and calibrated
for the Lower Savannah River Estuary. This model extended from offshore of Fort
Pulaski up to the Clyo gauging station along the Savannah River. Although the model
domain extends up to Clyo, the primary region of interest for model calibration and
application was below the 1-95 Bridge. Tide and current measurements were only taken
as high as [-95 and this data was used for the model calibration.

Based upon the proposed deepening of the navigation channel, and proposed
modifications to the system geometry below 1-95, a potential exists for alterations to the
flow patterns in the vicinity of the City of Savannah Intake. As the flow conditions along
Abercorn Creek determine the level of flushing and the potential transport of chlorides to
the intake, any modifications to those flows may potentially alter the chloride levels.
Under this task ATM personnel will utilize the current and flow measurements proposed
under Task SEGP311 to refine the hydrodynamic model. The goal is to adequately
represent the flow conditions along Abercorn Creek in the vicinity of the raw water
intake. The model grid will be modified to more accurately reflect the geometric and
bathymetric conditions near the intake. The model will then be recalibrated to simulate
the flow conditions.

Figure SEGCL1-3 presents locations where water level, velocity and flow measurements
will be available for calibration of the hydrodynamic model above the 1-95 Bridge.
Detailed bathymetric information will come from a survey by the USACOE outlined under
Task SEGP311. Model calibration between the 1-95 Bridge and Ebeneezer Creek will
include but not be limited to the following analytical comparisons:

» Graphical comparison of the model versus data for the tides, currents, and flows.

* Normalized RMS error analysis for the tides, currents, and flows.

e Comparison of the primary harmonic constituents calculated from the model results
and the data for the tides and currents.

» Graphical and tabular comparison of the measured and simulated mean water level
variations (non-tidal lower frequency variations).

e Graphical and tabular comparison of the measured and simulated residual currents
(non-tidal lower frequency variations).

Presently the USACOE is studying proposed modifications to the Savannah River near
the inflows to Abercorn Creek. The purpose of these maodifications is to improve the net
downstream flow within the Creek and improve the levels of flushing at the raw water
intake. ATM personnel will collect and utilize all relevant data from this study for use in
model calibration and application.

5.0 Deliverables

The deliverable for this task will be a report that summarizes the work performed under
Sections 3.1, 3.2, and 3.3. The report will include all assumptions, methodologies, and
equations used in the analyses and model algorithms as well as all model to data
comparisons used in calibration. In addition, the report will summarize the findings and
conclusions from this work task.
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5.0 Schedule
The following schedule is recommended for this project task.

» Approval of task scope: July 6, 1999

» Develop Database of Existing Information: July 6, 1999 to Oct 1, 1999

« Data Analyses: Oct 1, 1999 through Feb 1, 2000

* Hydrodynamic Model Refinement: October 1, 1999 through Feb 1, 2000
* Final Report Submittal: Mar 1, 2000

6.0 Related Issues

The City of Savannah primarily serves industrial users from the intake in Abercorn
Creek. The City WTP is not capable of effectively treating for chlorides and the
industries would bear the economic burden of increased treatment costs at each of their
facilities. The City has also been concerned about the presence of high levels of
organics in the raw water. They are working with the COE to restore flow at some of the
bends in the Savannah River, which could improve the hydraulic flushing in Abercorn
Creek.
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Figure SEGCL1-1

Location of the City of Savannah Raw Water Intake
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Figure SEGCL1-2
Critical Cross-Sections for Evaluation of Chloride
Concentration Variations
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Figure SEGCL1-3
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Critical Cross-Sections for Evaluation of Salinity Intrusion




