Status Report
Modeling Technical Review Group (MTRG)
Savannah Harbor Expansion Project
October 5, 2000

A meeting was held on Thursday, October 5, 2000 in Atlanta, GA at the EPA office. The goals of the meeting
were as follows:

» Discuss August 29, 2000 MTRG Status Report.

» Discuss the Responses to Draft Data Report Comments document.

* Present and discuss Salinity and Hydrodynamic model calibration results.

» Discuss a summary from the Long Term Biochemical Oxygen Demand (LTBOD) Curve Fitting

Discussion Group.
* Present update on chloride model development.

The following persons attended the meeting and participated in the MTRG discussions:

William Bailey USACE 912-652-5781 william.g.bailey@sas02.army.mil
Jim Greenfield USEPA IV 404-562-9238 greenfield.jim@epa.gov
Larry Neal Harbor Committee 770-499-6791 Ineal@lawco.com

James Martin USACE, WES 601-634-3714 martinj@wes.army.mil

Bo Ellis ATM 843-884-8750 boellis@worldnet.att.net
Chris Ahern ATM 843-884-8750 cahern@appliedtm.com
Dan Mendelsohn ASA 401-789-6224 mendo@appsci.com
Eduardo Yassuda ASATM 843-884-8750 eyassuda@asatm.com.br
Paul Conrads USGS 803-750-6140 pconrads@usgs.gov

John Sawyer City of Savannah  912-964-0698 jsawyer@ci.savannah.ga.us
Harvey Seim UNC 919-962-2083 Harvey_seim@unc.edu

Jack Blanton and William Bailey submitted written comments for consideration by the group.

General Discussion

Discussion of Auqust 29, 2000 MTRG Status Report

William Bailey submitted an electronic message on September 29, 2000 requesting that the MTRG review the
wording of the August 29, 2000 Status Report. Specifically Mr. Bailey requested that the MTRG review the
description of the MTRG responses to the model calibration results.

The MTRG discussed edits to the wording of the August 29, 2000 Status Report. All edits discussed at the
October 5, 2000 MTRG Meeting were in the “Presentation of the Savannah River Salinity and Hydrodynamic
Model Results” section of the August 29, 2000 Status Report. The MTRG recommended edits were applied to
the September 29, 2000 Status Report. The revised MTRG Status Report was distributed electronically to the
MTRG October 10, 2000.
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Discussion of MTRG Responses to Draft Data Report Comments

The MTRG discussed the document, Responses to Comments on the 1999 Savannah Harbor Draft Data
Report, Received as of September 12, 2000, which was distributed electronically September 29, 2000 as
Attachment D of the August 29, 2000 Status Report. The document was a summary of the August 29, 2000
discussion of recommended responses to the MTRG Draft Data Report Comments. As stated in the August
29, 2000 MTRG Status Report, the purpose of the document was to provide guidance in the preparation of the
Final Draft of the 1999 Savannah Harbor Data Report.

The MTRG reviewed each of the purposed MTRG responses to the individual MTRG comments. Two edits
were recommended by the MTRG for the Responses 61 and 62. The recommended edits to the responses
were applied and the revised document was titled Final MTRG Responses to MTRG Comments on the 1999
Savannah Harbor Draft Data Report, Received as of September 12, 2000 which is included as Attachment A.
The document Final MTRG Responses to MTRG Comments on the 1999 Savannah Harbor Draft Data Report,
Received as of September 12, 2000 will also be include as Appendix S in the 1999 Savannah Harbor Data
Report.

The document, Final MTRG Responses to MTRG Comments on the 1999 Savannah Harbor Draft Data
Report, Received as of September 12, 2000, describes the MTRG recommended edits to be performed for the
1999 Savannah Harbor Data Report. Therefore, upon completion of the recommended edits, the Data will be
sent to GPA for further project coordination. Since the MTRG recommendations were finalized at the October
5, 2000 MTRG Meeting, the date on the 1999 Savannah Harbor Data Report will be October 5, 2000.

Presentation of the Savannah River Hydrodynamic Model Calibration Draft Report.

The following is an outline of the slide show presentation given by Daniel Mendelsohn of ASA, on the status of
the hydrodynamic model calibration and verification effort. The Powerpoint presentation used for the October
5, 2000 Meeting is shown in Attachment B. The four major sections of the presentation addressed:

1) The status of issues raised at previous MTRG meetings

2) Areview of the 1999 data set with a focus on important physical properties and forcing
mechanisms in the Front and Back Rivers

3) The new 1999 model simulation results compared to measured data

4) The new 1997 model simulation results compared to measured data

Presentation Outline
e Issues from previous MTRG meetings
* 1999 data review
e 1999 model-observations comparison
e 1997 model-observations comparison
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Outstanding Issues

1. Dataissues

1999 surface currents at GPA-06

GPA-04, GPA-06 neap tide, high salinity event
GPA-08 salinity surface salinity data (gradients)
1999 bathymetric data

2. Data/Model presentation issues.

Slack high tide salinity vs. river mile

Velocity profile plots

Horizontal gradient contours

Working on salinity profile “waterfall” plots
“Upstream/Downstream” convention adopted
Statistics plots divided into Front and Back River sets
Volume flux

Salt flux

3. Modeling issues.

Convergence tests in progress

Implemented temperature boundary conditions from GPA data
BFHYDRO/BFWASP salinity comparison in progress
Improved excursion at GPA-04

Improved salinity predictions at GPA-05

Captured neap tide high salinity event

1999 Data Review

High Salinity Event
GPA-08 Salinity

GPA-07 Salinity

Open Boundary Condition
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Data Plot Slides
* GPA-08 Salinity August 1999
* GPA-09 Salinity August 1999
* Front River Surface Salinity August 1999
* Front River Bottom Salinity August 1999
» Salinity and tide at GPA-07 in the Back River August 1999
» Salinity along the Back River August 1999
* Open Boundary Conditions:
0 1999 Flow, Tide and Salinity
0 1997 Flow, Tide and Salinity

1999 Model to Measured Comparison
e Currents
+ Vertical Profile GPA-04, GPA-06

* Major Axis GPA-04, GPA-06
* Volume Flux FR, BR

* Temperature Time Series

® Horizontal Salinity Gradient:

* Bottom

* Surface
¢ Salinity Time Series
* Salt Flux

* Front River

* Back River
¢ Salinity Intrusion Plots
* Salinity Statistics

1997 Model to Measured Comparison
» Salinity Time Series
» Salinity Intrusion Plots
» Salinity Statistics

MTRG Discussion Points:

A. A review of the status of issues raised at previous MTRG meetings was presented. The status review was
broken down into three major groups: 1) Data issues, 2) Data/Model presentation issues and 3) Model
issues. Points of interest under each of these groups were presented as outlined below.
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1) Data issues.

a) 1999 surface currents at GPA-06.
It had been observed that at GPA-06 the current vector observations had a number of zero values, in
the v-component when the u-component had a value. After a review of the data, it was determined that
the null values were present in the original recordings as well and were not a presentation or analysis
error. These values will be removed from the useful record.

b) GPA-04, GPA-06 neap tide, high salinity event.
Speculation arose during an earlier MTRG meeting as to whether an exceptional, high salinity event
that appeared in the 1999 model-data, salinity comparison at GPA-04, was anomalous. The data plot
of stations along the Front River from GPA-04 to GPA-09 showed that the high salinity event appears
in the salinity signal at the bottom of each station. Although not presented, the high salinity event also
appears in the salinity data at GPA-11 during the same time period but is absent completely from GPA-
14.

c) GPA-08 surface salinity data (gradients).
Along river surface salinity gradients had indicated a higher salinity upstream at station GPA-08. The
original data was reviewed and it was determined that the salinity signal at GPA-08 surface was bad
during the period in question. The bad data was removed from the calibration data set.

d) 1999 bathymetric data.
A question arose at the previous MTRG meeting as to whether the most recent bathymetric data from
the 1999 survey was being used in the 1999 grid. At that time it was not being used. It has been
incorporated however in the most recent model grid.

2) Data/Model presentation issues.
a) Slack high tide salinity vs. river mile
Data plots representing the slack high water salinity (the highest value at each station along the river),
for both the model predictions and the observations, as a function of river mile had been requested by
the MTRG. These plots were prepared from the most recent model simulation and presented at the
meeting.

b) Velocity profile plots.
Color contour plots of the vertical profile of the velocity, as a function of time, at GPA-04 and GPA-06
for model-data comparison (where there were ADCPs deployed during the 1999 field program, GPA-04
and GPA-08 during the 1997 field program) had been requested by the MTRG. These plots were
prepared and presented at the MTRG meeting.

c) Horizontal gradient contours.
Color contour plots of the along stream salinity gradient as a function of time for model data
comparison had been requested by the MTRG. These plots were prepared and presented at the
meeting.

d) Working on salinity profile “waterfall” plots.
A “waterfall plot” consisting of a series of vertical profiles of salinity, constructed from the intensive
survey data had been requested by the MTRG. The vertical profile salinity data proved to be too sparse
for this particular type of plot. These plots were removed from the request list by the MTRG.
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e) “Upstream/Downstream” convention adopted.
It was requested by the MTRG that a consistent notation of upstream/downstream, rather than
East/North, be adopted for all flow and current representations. This convention has been adopted and
will be applied to all new presentation plots created and to all plots in the Model Calibration Report.

f) Statistics plots divided into Front and Back River sets.
It had been requested that plots representing data as a function of river mile be broken down into Front
River plots and Back River plots respectively. This format has been adopted.

g) Volume flux.
Model to data comparisons of the volume flow measurements taken during the summer 1999 field
program had been requested by the MTRG. These plots were prepared and presented at the meeting.

h) Salt flux.
Model to data comparisons of salt flux calculations had been requested by the MTRG. These plots
were prepared and presented at the meeting. These plots were generated in response to comments
submitted electronically to the MTRG by Jack Blanton and Harvey Seim on September 29, 2000.

3) Modeling issues.
a) Convergence tests in progress.
Model simulations for the grid convergence tests are still in progress. The convergence test were
discussed in the message submitted by Jack Blanton on September 29, this message was submitted
for discussion at the October 5, 2000 MTRG meeting.

b) Implemented temperature boundary conditions from GPA data.
Time varying temperature boundary conditions for the open boundary as well as for the upstream river
boundary have been implemented for the 1999 calibration run. For the open boundary, the temperature
record from station GPA-26 at Ft. Pulaski was used. Upstream, the temperature record from GPA-17
was used.

c) BFHYDRO/BFWASP salinity comparison in progress.
The MTRG had suggested that a comparison between the salinity predicted by the water quality model
and the hydrodynamic model be made. At present the BFWASP model is in the preliminary stages of
application and this test has not yet been performed. It will be performed as requested, at a later date.

d) Improved excursion at GPA-04.
It had been observed at the previous MTRG meeting, that the model simulations then being shown had
predicted a much larger tidal salinity excursion at GPA-04 than the data indicated. The model
predictions of the new calibration scenario showed a decreased in the excursion and therefore an
improvement in the predictions at GPA-04.

e) Improved salinity predictions at GPA-05.
The magnitude of the predicted salinity at GPA-05, near the Tide Gate, had been observed to be lower
than that of the observations on a consistent basis for the previous calibration simulation. The new
calibration simulation shows an increased salinity magnitude, improving the comparison at GPA-05.

f) Captured neap tide high salinity event.
It was observed that model predictions shown at the previous MTRG meeting, had failed to capture a
distinctive, high salinity event observed in the data during the latter half of August 1999. The new 1999
calibration simulation was shown to clearly capture the high salinity event.
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B. 1999 Data Review. A number of questions had been raised at earlier MTRG meetings regarding the
1999 data set. To address theses questions, A brief review of certain key points, primarily regarding
salinity, was presented. A number of data plots were shown and the following points were discussed:

a) High Salinity Event
b) GPA-08 Salinity
c) GPA-07 Salinity
d) Open Boundary Conditions
The following plots were shown:
- GPA-08 Salinity August 1999
- GPA-09 Salinity August 1999
- Front River Surface Salinity August 1999
- Front River Bottom Salinity August 1999
- Salinity and tide at GPA-07 in the Back River August 1999
- Salinity along the Back River August 1999
- Open Boundary Conditions:
- 1999 Flow, Tide and Salinity
- 1997 Flow, Tide and Salinity
C. A comparison of the model predictions to measured data for the 1999 data set was presented. A
series of comparison plots were shown which focused on the key issues raised at earlier MTRG
meetings and which were discussed in the outstanding issues section above. The comparison topics
and plots included currents, volume flux, temperatures, horizontal salinity gradients, salinity time series,
salt flux, salinity intrusion and statistics. The plots shown for the 1999 model-data comparison were:
- Model/data comparison color contour vertical profile plot of currents at GPA-04
- Model/data comparison color contour vertical profile plot of currents at GPA-06
- Model/data comparison currents major axis plot at GPA-04
- Model/data comparison currents major axis plot at GPA-06
- Volume flux comparison plots at stations along the Front River
- Volume flux comparison plots at stations along the Back River
- Temperature time series comparisons at all GPA stations
- Temperature statistics table
- Low pass filtered horizontal bottom salinity gradient color contour comparison plot
- Low pass filtered horizontal surface salinity gradient color contour comparison plot
- Salinity time series comparisons at all GPA stations

- Salt flux comparison plots at stations along the Front River
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- Salt flux comparison plots at stations along the Back River
- Model predicted Front River bottom salinity percentile plot
- Observed Front River bottom salinity percentile plot

- Model predicted Front River surface salinity percentile plot
- Observed Front River surface salinity percentile plot

- Model predicted Back River salinity percentile plot

- Observed Back River salinity percentile plot

- 1999 mean salinity along the Front River

- 1999 mean error in salinity along the Front River

- 1999 RMS error in salinity along the Front River

- 1999 mean salinity along the Back River

- 1999 mean error in salinity along the Back River

- 1999 RMS error in salinity along the Back River

D. Discussion of the 1999 hydrodynamic model calibration.

a)

b)

d)

f)

9)

A suggestion was made concerning the color contour plots of the vertical profile of the velocities
that the surface elevation data at GPA-04 and GPA-06 be used to specify the surface cutoff for
the data, (i.e. no ADCP data from bins that would be above the surface will be used for
plotting.)

In review of the vertical profiles color contour comparison plots of velocity indicated that the
model predicted less shear at GPA-04 than the data showed. The model predicted velocities
were high at the bottom.

A suggestion was made that ATM could extract predictions at other model grid cells around the
cell chosen to represent GPA-04, for comparison purposes. The model representation is
different enough from the real world that the offset is potentially justifiable.

An observation was made that the current predictions had a phase lead over data at GPA-04. It
was suggested that the temperature and salinity response be checked to see if the phase shift
appeared there as well as the currents at GPA-04.

The currents at GPA-06 compared well with the data where in general the system is more
rectilinear. The comparisons were seen to be good for both the vertical profile plots and the
major axis plots.

The temperature response of the model predictions appeared to appropriately follow the
seasonal trends observed in the data. The predictions however, were better for the lower river
area nearer the open boundary than for the upper river area nearer the upstream river
boundary. It was suggested that ATM check the upstream temperature boundary condition.

A suggested goal for the 1999 temperature calibration was to reduce the RMS error to the order
of 1° C.
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h) Jim Greenfield suggested that he may be able to assist ATM in the retrieval of temperature
monitoring data for the two power stations within the Savannah River study domain.

i) Low pass filtered horizontal salinity gradient color contour plots showed good comparison
between the model predictions and the data. The model predictions showed a lower gradient,
below river mile 15, than the data. The color contour plots considered an excellent method for
reviewing the complex salinity (and velocity) data.

)] Model-data salinity time series comparisons generally considered much better that the
predictions shown at the previous MTRG meeting. In most cases the salinity predictions
adequately captured the salinity response observed in the data. The model also clearly
captured the high salinity event observed during the latter half of August 1999 and there was
clear improvement at GPA-05. There were a few stations that did not perform as well as the
others. The predicted salinity signal at GPA-15 was consistently higher than that of the data.

k) It was suggested that the salinity intrusion plots, (the slack water high salinity as a function of
river mile), should use a consistent time period for all the stations. In order to enhance data
presentation and station intercomparison, a line connecting the similar percentile categories at
each station could be drawn (e.g. the 90" percentile value at each station would be connected
by the line).

) A request was made that ATM plot the along river salinity in the same type of color contour plot
used to display the along river salinity gradients.

m) The criteria for model acceptability were discussed. The MTRG is responsible for developing
the appropriate evaluation criteria. The discussion touched upon a number of key issues
regarding how to define and evaluate model performance and how “acceptable” should be
defined:

i. Do some parameters take precedence over others?
ii. What criteria should be examined?
iii. What are the limits of acceptable performance?
iv. Are there universally accepted criteria for model performance?

Suggestions for how to proceed and discussion points regarding performance evaluation were:
v. No clear and universal rules exist for model performance acceptability
vi. Performance acceptability is difference for different situations
vii. Look at literature citations for criteria used by other investigators
viii. Look at literature cited numbers for actual applications in similar environments, (i.e.
estuarine, tidal, stratified etc.)
ix. Compare the Savannah River application to other similar BFHYDRO model
applications
X. Focus on 3 specific locations to be selected by the MTRG
xi. May want to focus on specific time periods when there is a good consistent data set
xii. An understanding of model sensitivity would assist evaluation
xiii. Performance evaluation should take application objective into account
xiv. Model performance should be evaluated along two lines; qualitative (trends,
processes) and quantitative (direct model-data comparison, statistics).
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ASA will put together a representative sample of evaluation criteria and some example
comparisons used by other investigators and present it to the MTRG for review.

E. A comparison of the model predictions to observations for the 1997 data set was presented. The 1997
model-data comparison focused on the salinity predictions. The plots shown for the 1997 model-data
comparison were:

- Salinity time series comparisons at all GPA stations

- Model predicted Front River bottom salinity percentile plot
- Observed Front River bottom salinity percentile plot

- Model predicted Front River surface salinity percentile plot
- Observed Front River surface salinity percentile plot

- Model predicted Back River salinity percentile plot

- Observed Back River salinity percentile plot

- 1997 mean salinity along the Front River

- 1997 mean error in salinity along the Front River

- 1997 RMS error in salinity along the Front River

- 1997 mean salinity along the Back River

- 1997 mean error in salinity along the Back River

- 1997 RMS error in salinity along the Back River

F. Discussion of the 1997 hydrodynamic model calibration.

a) In general the statistics for the 1997 model calibration were better than those for the 1999
calibration in spite of the fact that the focus had been switched to 1999. This is most likely
attributable to the more consistent salinity signal observed during the summer 1997 field
program.

Discussion of LTBOD Curve Fitting Discussion Group Recommendations

The LTBOD Curve Fitting Discussion Group was formed to analyze the LTBOD Data Collected during the
1999 Monitoring Event. The goal of the LTBOD Curve Fitting Discussion Group was to determine what kinetic
rates to use for dissolved oxygen model calibration. Roy Burke 11, Jim Greenfield, Margaret Tanner (Harbor
Committee / Law Engineering), Larry Neal, Eduardo Yassuda and Chris Ahern participated in the LTBOD
Curve Fitting Discussion Group.

Jim Greenfield, Larry Neal, Eduardo Yassuda and Chris Ahern described the October 3, 2000 LTBOD Curve
Fitting Discussion Group Meeting recommendations at the October 5, 2000 MTRG Meeting. For the purposes
of calibration, the LTBOD Curve Fitting Discussion Group recommended that a single oxidation and
nitrification rate would be sufficient to accurately represent the Lower Savannah River Estuary System. The
LTBOD Curve Fitting Discussion Group recommended to the MTRG that an oxidation rate of 0.6 day™ and
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nitrification rate of 0.035 day™ be used for the calibration of the Dissolved Oxygen Model. The MTRG
accepted the LTBOD Curve Fitting Discussion Group recommendations. The Dissolved Oxygen Model will be
calibrated using the recommended rates.

The MTRG also discussed the January 25, 2000 EPA Report titled Dissolved Oxygen Diffusion Study and
Sediment Oxygen Demand Study in the Savannah River. For Dissolved Oxygen Model Calibration, the MTRG
recommended that the Sediment Oxygen Demand (SOD) reflect the January 25, 2000 EPA Study results.
The SOD rates will be interpolated for river mile between the downstream value at the Savannah River
entrance, 0.9 gmO?/m’/day, and the upstream value at Houlihan Bridge (RM 21.5), 1.5 gmO’/m°/day. The
SOD rate in the Back, Little Back, and Middle Rivers systems will be set at a constant 1.0 gmO?*m?®/day.
Higher SOD rates, up to 2.58 gmO?/m*/day measured at GPA-22 (KITB), can be used in specific areas during
calibration.

Larry Neal discussed the possibility of using a “two-rate approach” when model runs using the calibrated
dissolved oxygen model are attempted. A description of the “two-rate approach” will be included in the
October 3, 2000 LTBOD Curve Fitting Discussion Group Summary Report. Eduardo Yassuda discussed the
possible use of BFWASP to represent the “two-rate approach”, two single order rates occurring
simultaneously. Eduardo stated BFWASP is capable of adding the deficit results from two separate model
outputs, using separate rates for each model run, to represent a cumulative deficit but would require
significant work on the Dissolved Oxygen Model.

Update on Chloride Model Development

ATM presented an update on Task SEGDO3, Chloride Model Development. The presentation shown at the
October 5, 2000 Meeting is shown in Attachment C. Hydrodynamic data analyses, chloride/bromide data
analyses, model grid development and tasks objectives remaining were presented to the MTRG.

Chloride and bromide data plots from the 1999 Data Report were used in the presentation to the MTRG.
Issues related to the continuous chloride and bromide data collection and instrumentation were discussed with
the MTRG. Communication with the instrumentation manufacture, as of October 2”d, 2000 were also
discussed.

The model grid presented in the October 5, 2000 Presentation to the MTRG did not extend downstream of 1-
95 Bridge. The model grid that will be used for the Chloride Model will extend to Houlihan Bridge. The MTRG
discussed not including Steamboat Cut, McCoy’s Cut and McCombs Cut from the Front River model grid
thereby Chloride Model will only represent the Front River downstream of 1-95 Bridge. It was determined that
not including those connections to the Front River would have little influence on the area of study since the
Chloride Model is focused upriver of 1-95 Bridge. The purpose of the Front River grid is to accurately
represent the hydrodynamics and transport. The boundary condition at Houlihan Bridge was selected in order
to obtain correlation between conductance and chloride concentration.

Future Activity
Comments and questions related to any particular issue should be directed to Chris Ahern of ATM
(cahern@atm-s2li.com).

The MTRG agreed that the next meeting will be held in Savannah at the USACE building on Oglethorpe
Avenue on Monday November 13”‘, from 9:00 AM to 3:30 PM.
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