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Savannah River Maritime Commission, Cost and Economic Benefits 
 
Page 1-1 
 
760V2-MM-231-EC01, 760V2-MM-231-EC02 
Comment:  Several elements that were essential to the study were not made available as part of the 
review process. In particular, the specifications used in the HarborSym model to generate overall vessel 
flows within Savannah Harbor were not available. This makes it difficult to evaluate potential capacity 
limitations to shipping lanes within the project boundaries used to project tidal delay and meeting area 
benefits. The vessel capacity utilization analysis offered in the Economics Appendix appears incomplete, 
and does not look at utilization over time to account for the large percentages of empty containers 
expected in the future at Savannah, especially for the export transits within the Harbor. 
 
Response:    The draft reports contained the information needed to review the proposed action.  The 
specifications used in the HarborSym analysis are provided in the Economic Appendix, Section 6 – 
Meeting Area and Tide Delay Analysis.  This section describes how the estimated future fleet mix for 
Savannah Harbor was developed for the model runs as well. 

 The vessel capacity use analysis includes factors to account for the empty containers transported by the 
vessels. 

760-MM-231-EC03, 760-MM-231-EC04, 760-MM-231-EC05, 760-MM-231-EC06 
Comment:  The main findings of the review were the following: 

• Garden City Container Terminal under current and proposed configurations does not have the 
capacity to handle 6.5 million TEUs as claimed under the without project condition. 

• There is no multi-port analysis offered in the report. It is a given that 6.5 million TEUs will come 
to Savannah by 2032. There is minimal consideration of competing ports. 

• Transportation cost savings includes all costs per entire trade route. There is no consideration as 
10 whether cargo la/from Savannah may have origins or destinations at interim ports along the 
trade route, or be transshipped along the way. 

• There is the without project condition, and a series of incremental deepening alternatives 
offered. There is no non-structural or channel segment alternatives offered. There is no 
consideration for future facilities at other than Garden City Terminal. 

 
Response:    Under both the without and with project conditions, the Garden City Terminal will reach its 
build-out capacity [annual] in about 2030 at 6.5 million TEUs per year.  This is the maximum number of 
containers that could reasonably be processed, based on factors such as the size of the terminal, the 
number of gates that provide access to the property, the number and size of the berths, the number and 
size of the container cranes, the number of jockey trucks that move the containers within the terminal, 
how the containers are stacked within the terminal, and the number of railroads that service the 
terminal and the frequency of their trains.  It is predicted that without deepening, more vessels will be 
required to transport the cargo that transits the port.  With deepening, the total number of vessels 
decreases as they will be able to load/unload without the current constraints of draft.  The firm Moffatt 
& Nichol conducted an analysis in 2011 which concluded that it is reasonable for the Garden City 
Terminal berth to achieve a 6.5 million TEUs throughput. The berth productivity required would not 
need to be particularly exceptional in that time frame. 
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In 2006, GEC performed a multiport analysis on various hinterland origins and destinations for several 
South Atlantic and Gulf ports, including Savannah, Charleston and Jacksonville (see GRR-Appendix A, 
Multiport Analysis.  The findings indicated that if Savannah Harbor is deepened, there would be no 
substantial changes in the origins and destinations of imports and exports to key US markets served by 
Savannah.  Given that study’s findings, the SHEP economic analysis was based on the project producing 
no substantial change in hinterland service area and no change in overall cargo without and with 
channel improvements at Savannah harbor.  This basic conclusion is further supported by the fact that 
PPX 1 vessels are calling Savannah in increasing numbers and are anticipated to call in greater numbers 
once the Panama Canal is enlarged.  

  Page 84 of the Economics Appendix describes how a portion of the total voyage costs was allocated to 
Savannah. 

The SHEP NEPA alternatives analysis considered potential options [structural/nonstructural] to address 
the navigation problems at the port.  The measures included consideration of actions within the port 
and other South Atlantic ports.  Alternative locations for disposal of dredged or fill material along 
Savannah Harbor and in the Atlantic Ocean along the entrance channel were also considered.  The SHEP 
NEPA alternatives analysis is found in several documents that are part of the SHEP record, including EIS 
Section 2.0, Need and Objective for Action; EIS Section 3.0, Alternatives; EIS Appendix H, Section 
404(b)(1) Evaluation (Practicable Alternatives); EIS Appendix O, Formulation of Alternatives; GRR Section 
6, Formulation of Alternatives; GRR Appendix A, Economics; GRR Appendix A, Attachment 3 (Regional 
Port Analysis); GRR Appendix A, Attachment 5 (Multi-Port Analysis); and GRR Appendix D, Plan 
Formulation Appendix.  

 The SHEP NEPA alternatives analysis includes the following key elements: (1) the statement of project 
purpose and need (EIS Section 2.0); (2) a Regional Port Analysis (GRR, Appendix A, Attachment 6); (3) a 
Multiport Analysis (GRR, Appendix A, Attachment 4); (4) analysis of various structural and non-structural 
alternatives (EIS, Section 3.0; GRR, Appendix D); (5) analysis of eight alternative locations or sites for a 
port/terminal along the Savannah River (EIS, Section 3.0 and Appendix O); (6) analysis of six different 
depths of harbor deepening along the Savannah River (EIS, Section 3.0 and Appendix O);  (7) analysis of 
alternative disposal sites, methods, or beneficial use of dredged sediments (EIS, Section 3.01.1 and 
3.07); (8) analysis of related maintenance dredging requirements (EIS, Section 3.08-3.10); and (9) 
analysis of the no-action alternative (EIS, Section 3.4 – 3.15).   

Although NEPA requires that all reasonable alternatives be evaluated, it does not require detailed study 
of options eliminated early in the planning process.  As described in detail in Appendix O and 
summarized below, the EIS considered numerous potential alternative locations and methods 
[structural/nonstructural] to address the harbor’s navigation problems [chiefly draft constraints].   

Among other things, the Regional Port Analysis specifically evaluated current and projected port 
capacity, demand, and growth, and environmental impacts and constraints for other South Atlantic 
ports (Norfolk, VA; Wilmington, NC; Charleston, SC; Savannah, GA; and Jacksonville, FL) and a proposed 
Jasper County Marine Terminal (GRR, Appendix A, Attachment 3, Final Report, pp. 1-20).   In addition, 
the analysis of a Jasper County Marine Terminal was rolled into a study of the potential costs and 
environmental impacts of locating the project at one of eight different sites along the Savannah River 
(four on the South Carolina side, four on the Georgia side) as described in  EIS Sec. 3.0 and Appendix O.   
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As explained in several places in the GRR/EIS, including EIS Appendix H, Section 404(b)(1) Evaluation 
(Practicable Alternatives), among the conclusions reached as a result of the Regional Port Analysis, the 
Multi-Port Analysis, and the analysis of eight alternative sites for the project along the Savannah River 
were the following:  (1) no one port could accommodate all the growth in container volume expected in 
the region, (2) the major South Atlantic ports will experience much cargo growth from 2005 to 2050 
such that improvements may be justified at all major South Atlantic ports, and (3) the proposed 
deepening of Savannah Harbor would not take business from another port because the shipping cost 
efficiencies would not outweigh the additional landside transportation costs (largely due to the longer 
distances from each port to and from population centers that are outside its primary service area), and 
(4)  a Jasper County Marine Terminal would not be cost effective when compared to deepening to the 
existing Garden City Terminal based on the high cost involved (now estimated at $4 billion including the 
cost of constructing the new transportation infrastructure that would have to be built), and the timing 
(Jasper does not exist at present and cannot be constructed in time to meet the growth in demand 
occurring through Savannah Harbor). 

 
Management measures that had the potential to address these limitations [present/future] were 
evaluated based on technical, economic, and environmental considerations.  The evaluations were 
conducted in accordance with criteria established by the Economic and Environmental Principles and 
Guidelines for Water and Related Land Resources Implementation Studies (U.S. Water Resources 
Council, 1983) and the policies and procedures established by ER 1105-2-100, Planning Guidance 
Notebook [April 22, 2000].  

The analyses conducted in these early stages of project formulation resulted in several conceptual 
alternatives being eliminated from further consideration. The District prepared a document that 
described this work and its conclusions (Formulation of Alternatives, May 2005, Appendix O).  It was 
circulated to interested state/federal agencies as well as the public for review/comment.  Four terminal 
locations were judged as having either MEDIUM or HIGH potential and were compared on their 
economics (including mitigation costs).  When the landside development costs are included, deepening 
to the Garden City Terminal proved to be the most cost effective.  The next site option was 45 percent 
more expensive. Therefore, deepening to the Garden City Terminal and the no-action (without project) 
alternative received detailed evaluations. 
 
Page 2-1 
 
760V2-MM-231-EC07 
Comment:  Commodity forecasts have increased significantly between the Corps 2004, 2007 and 2010 
SHEP studies. While the Panama Canal improvements being undertaken may allow larger vessels to be 
deployed on certain services calling on Savannah, this should not affect the volumes of cargo handled at 
Savannah. To assume this is the case would mean an inducement to transfer cargo allocations from 
other ports, such as LNLB. Cargo forecasts should be measured against broader forecasts of economic 
activity, such as population growth, income levels and GDP growth for reasonableness. China is unlikely 
to be the lowest cost provider of goods 20 to 30 years hence. Their K/L ratio will be too high (forcing 
wages to rise) and their consumption will rise from less than 40% of their GDP toward the US rate of 
70%. So~ there is uncertainty about the importer of tomorrow. A general assumption that Garden City 
Terminal can handle 6.5 million TEUs as the baseline for without project condition is not substantiated. A 
specific analysis of this terminal's capacity needs to be completed to determine appropriate volumes of 
cargo that can be handled without project.” 
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Response:  The Corps made its commodity projections independent of the size of container vessel that 
may carry the goods.  

Under both the without and with project conditions, the Garden City Terminal will reach its build-out 
capacity [annual] in about 2030 at 6.5 million TEUs per year.  As described in GRR Section 5.3, GPA 
already has a 10-year capital improvement plan which includes equipment purchases and upgrades, 
transportation infrastructure improvements, and container area expansion to increase the Garden City 
Terminal’s container throughput capacity to 6.5 million TEUs annually by 2020, regardless of whether 
the harbor is deepened.   This is the maximum number of containers that could reasonably be 
processed, based on factors such as the size of the terminal, the number of gates that provide access to 
the property, the number and size of the berths, the number and size of the container cranes, the 
number of jockey trucks that move the containers within the terminal, how the containers are stacked 
within the terminal, and the number of railroads that service the terminal and the frequency of their 
trains.  It is predicted that without deepening, more vessels will be required to transport the cargo that 
transits the port.  With deepening, the total number of vessels decreases as they will be able to 
load/unload without the current constraints of draft.  The firm Moffatt & Nichol conducted an analysis 
in 2011 which concluded that it is reasonable for the Garden City Terminal berth to achieve a 6.5 million 
TEUs throughput. The berth productivity required would not need to be particularly exceptional in that 
time frame. 

760V2-MM-231-EC08 
Comment:  The assumption that Garden City will be expanded seems appropriate, however that without 
condition can change if another major facility opens downstream. Then, the expansion could be scaled 
back and those savings would be benefits to the new downstream facility. As the Garden City Terminal 
may not be able handle the forecasted future cargo, the report misses an opportunity to evaluate 
additional terminal locations. A terminal located well downstream of the Garden City might optimize at a 
depth deeper than Garden City which would reduce the need for environmental impacts and expensive 
mitigation. 
 
Response:  EISSection 3.0 and Appendix O contain the analysis the District performed of potential 
alternate terminal locations.  The analysis concluded that the combined site development and dredging 
(and mitigation) costs for all other sites considered would exceed the dredging (and mitigation) costs for 
the Garden City Terminal location.  No downriver site would have lower total site development, 
dredging and mitigation costs and environmental impacts than would deepening to the existing Garden 
City Terminal.  This determination is supported by the Regional Port Analysis, which included evaluation 
of the costs and environmental impacts of deepening or constructing various South Atlantic ports, 
including a proposed Jasper County Marine Terminal.  As noted in various responses, according to the 
Jasper Ocean Terminal Joint Project Office, developing a Jasper County Marine Terminal at its currently 
proposed site would cost more than $4 billion, a large cost which must be taken into account. 

760V2-MM-231-EC09 
Comment:  The multi-port analysis docs not account for competing Gulf ports of Houston, New Orleans 
and Mobile in defining the Savannah hinterland market area. 
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Response:  While there could be very minor overlaps, the Ports of Houston, Mobile and New Orleans 
were found to be located too far from the hinterland serving (and products moved through) Savannah. 
The Ports of Jacksonville and Charleston were more appropriate for the Regional Port Analysis and the 
Multiport Analysis and were included in those analyses. 

760V2-MM-231-EC10 

Comment:  There is an acknowledgement of S. Atlantic ports planning for 12 million TEUs additional 
capacity in coming years. There is no comparison of impacts by utilizing other ports over Savannah to 
meet the plan objectives. 
 
Response:   The 2007 GEC Regional Port Analysis examined ports from Norfolk to Jacksonville (see GRR-
Appendix A, Attachment 6).  The findings indicate that no single port could handle the growth in 
container volume expected in the Southeast.  Every existing port and planned new terminal has 
environmental, cost, and other limitations that restrict its ability to address the container traffic needs 
of the region. 

760V2-MM-231-EV01, 760V2-MM-231-EV02 
Comment:  There is minimal effort to identify a non-structural solution. The Corps should consider the 
non-structural alternative of reducing the LNG radius given the current. Vessels moving downstream may 
approach an LNG vessel faster than those moving upstream.  So it may be more efficient to shrink the 
downstream no-sail zone. The ready acceptance of the need for a 4 ft underkeel clearance is inconsistent 
with the required analysis described in ER 1105-2- 100 E-S.e(3). 
 
Response:  The Corps coordinated with the US Coast Guard, who did not believe it was appropriate at 
this time to reduce the safety zone around moving LNG vessels. 
 
As stated in Appendix E-5 of ER 1105-2-100, “The purpose of Corps of Engineers’ underkeel design 
standards is to provide clearance between a ship’s bottom and a channel’s bottom, which minimizes the 
risk of grounding by a design vessel under design conditions in the design channel.  That is, underkeel 
clearances are engineering judgment on the minimum amount of clearance to assure safety and do not 
necessarily reflect actual behavior.”   As described in Section 6 of the GRR, the need for a 4-foot 
underkeel clearance was based on empirical data from SPA, GPA, shippers, terminal operators, towing 
companies and other maritime industry professionals and is consistent with other deep-water ports in 
the United States.  Additionally, as stated in Section 6.11 of the GRR, the underkeel guidelines used by 
the Pilots comply with channel design and safety criteria. 
 
Page 2-2 
 
760V2-MM-231-EC11 
Comment:  HarborSym is referenced as a basis in determining not only project design, but channel 
capacity estimates to allow for realization of the project objectives. This model and calculations derived 
from its use should be pan of the report, and presented at a level of detail for review. 
 
Response:  The HarborSym model is used in two separate analyses to estimate the potential benefits of 
the project.  First, it is used to calculate benefits generated by including the meeting areas.  Second, it is 
used to calculate the reduction in tide delays due to the additional depth.  HarborSym does not calculate 
the bulk of the benefits associated with the transportation cost savings model.  Also, HarborSym is not 
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used to calculate the channel capacity of the harbor.  However, meeting areas and reducing tide delays 
would decrease the overall congestion in the harbor.   The final Economic Appendix includes additional 
information on the HarborSym model and the analyses for which it was used. 

760V2-MM-231-EC12 

Comment:  1200 acres of terminal space includes ICTF/rail facilities. CY facilities limited to about 650 
acres. 
 
Response:  The Garden City Terminal has more than 1,200 acres of terminal space, 9,000 feet of berth, 
33 Post-Panamax size cranes, and two on-site intermodal transfer facilities served by two major rail 
lines.  All the facilities within the Garden City Terminal were included in the Corps’ assessment of the 
site’s long-term build-out capacity of 6.5 M TEUs. 
 
760V2-MM-231-EC13 
Comment:  6.5 million TEU capacity is a given without any justification in the GRR. This capacity needs to 
be justified to insure the without project condition can accommodate future cargo forecasts. 
 
Response:  Under both the without and with project conditions, the Garden City Terminal will reach its 
build-out capacity [annual] in about 2030 at 6.5 million TEUs per year.  This is the maximum number of 
containers that could reasonably be processed, based on factors such as the size of the terminal, the 
number of gates that provide access to the property, the number and size of the berths, the number and 
size of the container cranes, the number of jockey trucks that move the containers within the terminal, 
how the containers are stacked within the terminal, and the number of railroads that service the 
terminal and the frequency of their trains.  It is predicted that without deepening, more vessels will be 
required to transport the cargo that transits the port.  With deepening, the total number of vessels 
decreases as they will be able to load/unload without the current constraints of draft.  The firm Moffatt 
& Nichol conducted an analysis in 2011 which concluded that it is reasonable for the Garden City 
Terminal berth to achieve a 6.5 million TEUs throughput. The berth productivity required would not 
need to be particularly exceptional in that time frame. 

760V2-MM-231-EC14 
Comment:  Is the A1WW an impediment to navigation? 
 
Response:  No.  The AIWW which crosses the deep-draft channel at Fields Cut (roughly Station 24+000, 
RM 4) does not result in currents or traffic levels that constitute an impediment to deep-draft 
navigation. 
 
760V2-MM-231-EC15 
Comment:  82% of container ships have design drafts restricting access. Container weights vary 
considerably. Ref: Tab/e 105 P. 141 Econ App, This shows the vast majority of vessel calls are at or below 
-38' draft.  In 2008, Waterborne Commerce Statistics show that of 4,320 inbound self propelled dry cargo 
vessel calls. 23 were at 42 ft, 32 at 41 ft. and 124 were between 39 and 40 ft. On the export side, 55 were 
at 42 ft. 73 at 41 ft. and 169 were between 39 and 40 ft.  Table 29 of the Econ appendix shows that only 
66 (4%) of the total container ships calling at Savannah are post-Panamax. 
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Response:  With inclusion of the 4-foot underkeel clearance, the -38 foot depth represents a constraint 
to much deep-draft navigation.  Historically, Post-Panamax vessels have been a small share of vessels 
calling at Savannah, but that share has been growing substantially and would expand further following 
the completion of the Panama Canal’s expansion. 

760V2-MM-231-EC16 

Comment:  What does "Required depth (for 6' project)" mean? 
 
Response:  Figure 1-3 presents an engineering cross-section of the dredging project, assuming a 6-foot 
deepening.  There is an additional allowance for overdepth (to ensure the navigation depth is obtained). 

760V2-MM-231-EC17 
Comment:  Currently dredge to 46 to SO ft up to Station 102. Advance maintenance is major, up to 8 
feet. Yet, it is not accounted for in the HarborSym analysis and calculation of transportation cost savings 
and vessel fleet allocation over time. 
 
Response:  Over-dredging and advanced maintenance are included in the environmental modeling.  
They are not included in the economic analyses because the Pilots cannot count on those areas being 
clear of sediment.  The Corps allows those areas to fill with sediment before performing maintenance 
dredging. 

760V2-MM-231-EC18 
Comment:  Sediment and fresh water controls didn't work or not maintained. This does not bode well for 
any mitigation maintenance measures in the future. 
 
Response:  The sediment control works [which became operational in 1977] was highly effective in 
keeping the City Front reach of the navigation channel clear of sediments and lowering the cost of 
removing O&M sediments from the harbor.  The Tidegate was removed from service in 1991 as a result 
of its adverse environmental impacts.  The Sediment Basin continues to provide some off-channel 
storage of O&M sediments. 
 
Although the USFWS had maintained the Freshwater Control System on a regular basis, after 20+ years 
of service the system needed major rehabilitation.  Savannah District prepared a Letter Report in 2009 
recommending the major components of the system be renovated.  The report was approved and 
construction on the Federal-lands portion of the Freshwater Control System was completed in 2011. 
 
760V2-MM-231-EC19 
Comment:  A shipper is trucking export containers to Charleston because they can't find room on 
outgoing vessels. Why does MSC see Charleston with 8500 TEU ships as beneficial over Savannah under 
current conditions? Light loads imply not enough volume for both CHS and SAY cans. 
 
Response:  The recent building of distribution centers, availability of affordable land, port rotations, the 
hinterland market and the types of commodities all play a role in why cargo moved to Savannah.  Many 
of these factors have nothing to do with the water depths.  
 
Light loads also result from insufficient channel depth which precludes a vessel from loading to its 
design draft. 
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760V2-MM-231-EC20 
Comment:  Planned Depth is meaningless. P&G says use authorized depth 
 
Response:  The “Planned Depths” are those identified by the listed ports as their desired depth in the 
future. 

760V2-MM-231-EC21 
Comment:  The correct web address is www".ci-online.co.uk 
 
Response:  Noted, it will be changed in the General Reevaluation Report (GRR). 

760V2-MM-231-EC22 
Comment:  The definition of Panamax is a vessel that can transit the Canal. The Greater than Panamax 
Draft are defined in the footnote as including Panamax vessel, which seem incorrect. 
 
Response: We have revised this in the final report. 

760V2-MM-231-EC23 
Comment:  Total Panamax or larger ships Is 2075, not 2805. The 43% seems to be correct. 
 
Response:  We corrected that in the final report. 

Page 2-3 
 
760V2-MM-231-EC24 
Comment:  How does econ analysis account for arrival of LNG vessels delaying other vessels? Is LNG 
traffic and one mile safety zone figured into the HarborSym analysis? There is also a 90,000' or 1.5 hour 
restriction for loaded LNG vessels (Econ appendix P. 23, Sec, 2.6). On page 56, the report states that the 
clear radius is only 1 mile. 
 
Response:  The LNG safety zone requirement is included in the HarborSym analysis.  The Georgia Ports 
Authority has stated that when a loaded LNG vessel is transiting the system, all other traffic is delayed 
until the vessel reaches the Elba Island terminal.  However, due to limitations in the model, vessel traffic 
cannot be delayed by a specific class.  Therefore, the 90,000-foot safety zone for the LNG class was input 
into the model as a way to cause all other vessel classes from transiting when an LNG vessel was calling 
on Savannah Harbor. 

760V2-MM-231-EC25 
Comment:  Surprising that only 20% moves by rail. GPA forecast accounts for rail movements at 25%. 
Bottom of page, at some point $1 billion capital Improvement plan should be defined, what does it 
entail? 
 
Response:  A summary of the GPA’s capital improvement plan is provided in Section 5.3 of the GRR.  The 
10-year capital improvement plan includes equipment purchases and upgrades, transportation 
infrastructure improvements, and container area expansion to increase the Garden City Terminal’s 
container throughput capacity to 6.5 million TEUs annually by 2020, regardless of whether the harbor is 
deepened.    
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760V2-MM-231-EC26 
Comment:  Wastepaper weighs more than consumer goods so outgoing drafts sometime exceed 
incoming drafts. (When?) But the value of the cargo is extremely low. What is the ratio of empty/total in 
& out? Imports and exports should be treated separately throughout the study. 
 
Response:  Imports and exports were evaluated separately in the Economic Appendix. 

760V2-MM-231-EC27 

Comment:  Export TEU's always > import TEU's 
 
Response:  The fact that there are far more imported containers than exported containers reflects the 
larger imbalance of trade.  While it may appear that there is an imbalanced loading for exports and 
imports, recall the distribution patterns in the Southeast.  It is quite likely that a particular container may 
enter Savannah, be brought to a distribution center in central Georgia, then reloaded and exported at 
Jacksonville.  As aforementioned, just because you have more empty containers doesn’t mean the draft 
requirements will change significantly, since weight, stowage factors, port rotations and a host of other 
factors influence the amount carried on a vessel at a given time.  The value of an empty container is not 
worth as much as a loaded one and there could be a large level of container “leakage” from the region. 
Some areas such as Anchorage have a glut of empty containers. 
 
760V2-MM-231-EC28 
Comment:  Loaded Export TEU's < Import TEU's since about 2000.  So, more and more room to put 
wastepaper and export drafts should not be controlling in the future. 
 
Response:  To say that only wastepaper is exported is far too simplistic.  Heavy cargo such as kaolin clay, 
frozen poultry and many others will continue to be exported and result in vessels loading heavily.  Also, 
the amount carried on an outgoing vessel can depend largely on whether shippers have room to make 
“opportunistic additions” to the vessel.  They may decide to carry more or less containers, depending on 
the availability and the needs at the next port of call. 

760V2-MM-231-EC29 
Comment:  Should discuss distribution centers in this section, Hinterland definition from Norfolk south; 
what about CHS as well? Prior reports had addressed CHS vs. Savannah. 
 
Response:  The final GRR contains additional information on the distribution centers along with the 
comparison of Savannah with Charleston, as addressed in previous reports. 
 
760V2-MM-231-EC30 
Comment:  Export boxes heavier, make sure forecasts keep balance between imports/exports, or some 
adjustment should be made in cost savings for both legs. Again, exports and imports should be treated 
separately. Claim that because < 12% of container transits greater than -38 ft proves carriers averse to 
tidal access. This does not mean that less than 12% was in fact constrained, because of over dredging, 
and vessels arriving above MLLW 
 
Response:  While it may appear that there is an imbalanced loading for exports and imports, recall the 
distribution patterns in the Southeast.  It is quite likely that a particular container may enter Savannah, 
be brought to a distribution center in central Georgia, then reloaded and exported at Jacksonville.  As 
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aforementioned, just because you have more empty containers doesn’t mean the draft requirements 
will change significantly, since weight, stowage factors, port rotations and a host of other factors 
influence the amount carried on a vessel at a given time.  The value of an empty container is not as 
worth as much as a loaded one, and there could be a large level of container “leakage” from the region. 
Some areas such as Anchorage have a glut of empty containers.  Finally, it should be noted that the most 
recent commodity forecast shows a less dramatic split of exports and imports.  In fact, imports no longer 
exceed exports tonnage-wise in the out years.  This information is included in the final report. 
 
760V2-MM-231-EC31 
Comment:  In 2007, some vessels transits draft deeper than the supposed 42 ft limit. Forty-two inbound 
vessels drafted between 42 and 43 ft. Based on the maximum practicable drafts in Table 35 of the 
Economics Analysis, all of these transits must be PPX vessels. The discussion on p. 56 implies that 
relatively few PPX vessels called on the port during part of that year. So, it seems possible that most PPX 
inbound transits are slightly greater than 42 ft. Does the model allow frequent drafts this deep w/o 
project? 
 
Response:  Yes, for two of the trade routes, the cargo is so heavy that their respective MPDs are high 
(for PX vessels).  Recall that the MPDs were determined first as a means of calculating the unit costs 
used in the deployment analysis. 
 
760V2-MM-231-EC32 
Comment:  Savannah Maritime Association has published Port of Savannah Industry Guidelines for 
Minimum Under-Keel Clearances, dated Feb 2009. These guidelines read as follows: (a) Four (4) feet for 
transits in the navigation channel between the sea buoy, across the Savannah Bar, through Jones Island 
range, USAGE Station - 14, where the project depth of the channel decreases from 44 feet to 42 feet. (b) 
Two (2) feet for transits between Jones Island range and the point in the navigation channel which is 
adjacent to the facility of destination. Given these guidelines, underkeel assumptions used in the 
economic analysis seem to be Incorrect. 
 
Response:  The underkeel clearances stated in the Appendix also account for the dynamic condition, and 
include squat, trim, and freshwater sinkage.  Once these factors are netted out, the underkeel clearance 
requirements are representative of the standard practice. 
 
760V2-MM-231-EC33 
Comment:  Here, tidal range average is 6.8 ft with upper limit of 7.9 ft. On p. 56, it's 6.9 feel. Are 
economists and environmental scientists using different values? 
 
Response:  The Economics considered the MLLW value of 6.9 feet.  There are variations of tide, with an 
average of 6.8 feet as well as extreme tidal ranges.  The tide range also varies with the location in the 
estuary, with the tide range decreasing as one progresses upriver. 
 
760V2-MM-231-EC34 
Comment:  Jasper County terminal was relevant in previous reports using much lower cargo forecasts. If 
uncertainty around Jasper County Terminal precludes It from the without project condition, then GRR 
needs to demonstrate that Garden City plan can in fact accommodate all future growth assumed in the 
study. 
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Response:  Under both the without and with project conditions, the Garden City Terminal will reach its 
build-out capacity [annual] in about 2030 at 6.5 million TEUs per year.  This is the maximum number of 
containers that could reasonably be processed, based factors such as the size of the terminal, the 
number of gates that provide access to the property, the number and size of the berths, the number and 
size of the container cranes, the number of jockey trucks that move the containers within the terminal, 
how the containers are stacked within the terminal, and the number of railroads that service the 
terminal and the frequency of their trains.  It is predicted that without deepening, more vessels will be 
required to transport the cargo that transits the port.  With deepening, the total number of vessels 
decreases as they will be able to load/unload without the current constraints of draft.  The firm Moffatt 
& Nichol conducted an analysis in 2011 which concluded that it is reasonable for the Garden City 
Terminal berth to achieve a 6.5 million TEUs throughput.  The berth productivity required would not 
need to be particularly exceptional in that time frame. 

760V2-MM-231-EC35 
Comment:  Unclear which ports assumed in the w/o project. Given that Jasper County does not meet the 
criteria for inclusion in the w/o project condition, how do these plans satisfy the criteria for inclusion in 
the without project, especially ten years into the future. 
 
Response:  The ports shown in the table are included in the Without Project condition. 
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760V2-MM-231-EC36 
Comment:  Garden City capacity Increases to 6.5 million TEU annually. Assumes berth productivity 
increase from 280 to 700 TEU's per berth foot. 
 
Response:  The firm Moffatt & Nichol conducted an analysis in 2011 which concluded that it is 
reasonable for the Garden City Terminal berth to achieve a 6.5 million TEUs throughput.  The berth 
productivity required did not differ substantially from that occurring in other ports and would not need 
to be particularly exceptional in that time frame. 
 
760V2-MM-231-EC37 
Comment:  Trade projections based on 2005-07 condition, pre-recession. These are the bubble years in 
world trade. Overall, world trade seems to be stabilized at about 20% of World GOP. There should be an 
evaluation of growth forecasts using such general indices as regional population growth, real income 
and GOP growth forecasts as a check; for reasonableness. 
 
Response:  The study team reevaluated the project economics to include the recent economic 
downturn.  The updated results are included in the final report. 
 
760V2-MM-231-EC38 
Comment:  For example, major products destined for the Mediterranean are heavier pulp and kaolin clay 
whereas imports from the Far East involve lighter manufactured goods and textiles. For each service, the 
historical average weight per TEU was calculated and used for this conversion. But as imports grow 
faster than exports, the average weight of export TEUs, including empties, should decline. 
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Response:  The commenter is assuming more empties will be loaded on outbound vessels over time. 
While it may appear that there is an imbalanced loading for exports and imports, there are unique cargo 
distribution patterns in the Southeast.  It is quite likely that a particular container may enter Savannah 
from overseas, taken to a distribution center in central Georgia, then reloaded and exported at 
Jacksonville.  Also, just because you have more empty containers doesn’t mean the draft requirements 
will change significantly, since weight, stowage factors, port rotations and a host of other factors 
influence the amount carried on a vessel at a given time. The value of an empty container is not as 
worth as much as a loaded one, and there could be a large level of container “leakage” from the region. 
In some areas such as Anchorage, Alaska, there is a glut of empty containers. 
 
760V2-MM-231-EC39 

Comment:  The weighted average from 2005-07 condition. Is too short a time and weighing more heavily 
on 2007 uses this particular year to a large extent to establish the baseline forecast for the next 50 years. 
Use broader incises as mentioned in the comment above (p. 71). 
 
Response:  The study team reevaluated the project economics to include the recent economic 
downturn.  The updated results are included in the final report. 
 
760V2-MM-231-EC40 
Comment:  There should be total weighted growth rate given on this table of import metric tons and 
growth rates. NE Asia is the lions share: overall growth rates of 5-6% seem really high long tern with GOP 
growth In US nowhere near that. All tables showing growth rates on a yearly basis should also show the 
total growth rate for the period. 
 
Response:  The District will consider revising tables as suggested. 
 
760V2-MM-231-EC41 
Comment:  This seems more reasonable than the projections in Table 5-8. Imports should follow a similar 
trend. We can only import so much. It is not reasonable to assume that imports can grow at a 
significantly higher rate than tong-term GOP given the size of the US trade deficit. 
 
Response:  GDP growth in Asia has well exceeded 5-6% in recent years and the rates determined by 
Global Insight were reviewed for reasonableness.  Also recall that world voyages are comprised of many 
port calls.  While the trade deficit is a concern, we do not expect global trade to contract.  Finally, the 
study team truncated the volume of cargo at the year 2032, given the landside terminal capacity; this 
means the benefit stream levels off at that point. 
 
760V2-MM-231-EC42 
Comment:  Total Import tonnage area projected to increase by 80% in the 12 yrs from 2020 to 2032. This 
is preceded by a 73% growth rate in 10 years, which is somewhat explained by the enlargement of the 
Panama Canal and the change in destination from the west coast ports (LA/LB) to the east coast that is 
associated with this development. 
It seems that this rate of growth is assumed 10 continue without any competitive response by the west 
coast ports. What happens if they lower their terminal and inland transport rates? If west coast TEU 
throughput is impacted by the deepening project. NED benefits need to be adjusted downward to reflect 
that less to the west coast region. 
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Continuing to assume dramatic compound rates of increased cargo now well after the Panama Canal is 
enlarged seems more than suspect. The rate of growth should significantly decline after 2020. 
 
Response:  Based on the findings of the Multiport Analysis as well as dialogues with HQUSACE and 
reviewers, the conclusions regarding  Savannah’s cargo with and without a deepening project were 
found to be reasonable and that most, if not all, of the benefitting cargo claimed in Savannah was due to 
increased waterborne efficiencies.  The West Coast lockout reverberated strongly in the shipping world 
and may have led to further shifts to the Southeast (we can add that statement on history).  The Corps 
agrees that hinterlands are not unique to Savannah.  Global Insight’s commodity forecast contains an 
implicit hinterland analysis. 
 
760V2-MM-231-EC43 

Comment:  Are the values in this table short or metric Ions? Either way, 5.67 Ions per TEU Is very light. 
Also, vessels departing thru the Panama Canal will be very light loaded with 67% empty containers. 
Avg. weights by imports and export routes. Do these change over time with the forecast? Loaded imports 
double while loaded exports triple by 2032. 
 
Response:  The values are measured in metric tons (or a tonne as it’s commonly spelled).  It is not 
unreasonable to find such light cargo for that particular trade route.  No, these were modified slightly as 
part of the Load Factor Analysis calibration. 
 
760V2-MM-231-EC44 
Comment:  High export empties TEU volume, huge growth of imports 2020-2032. 
 
Response:  While it may appear that there is an imbalanced loading for exports and imports, there are 
unique cargo distribution patterns in the Southeast.  It is quite likely that a particular container may 
enter Savannah from overseas, taken to a distribution center in central Georgia, then reloaded and 
exported at Jacksonville.  Also, just because you have more empty containers doesn’t mean the draft 
requirements will change significantly, since weight, stowage factors, port rotations and a host of other 
factors influence the amount carried on a vessel at a given time.  The value of an empty container is not 
as worth as much as a loaded one, and there could be a large level of container “leakage” from the 
region.  In some areas such as Anchorage, Alaska, there is a glut of empty containers. 
 
760V2-MM-231-EC45 
Comment:  The figure seems to be mislabeled as Panamax vessel calls. It should be labeled Post-
Panamax vessel calls based on the text in the previous page. 
 
Response:  Concur. We re-labeled Figure 5-4, as recommended. 
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760V2-MM-231-EC46 
Comment:  The combination of assumptions and calculations used in the LFA are the determining factors 
for vessel deployment and vessel drafts used in the Transportation Cost Savings Model. - These 
important assumptions and calculations should be done separately for imports and exports. This 
becomes more important the later in the study period as imports increase relative to exports and the 
near balance of today is lost. 
 
Response:  The information used in the LFA was derived separately for imports and exports. 
 
760V2-MM-231-EC47 
Comment:  Unit costs are never defined. What is a unit? How were these calculated, and what are they 
based on. Whatever the units are, the costs need to be evaluated by direction so that they vary for 
exports and imports. 
This is not understandable. PPX1 most economical at 42 ft. PPX2 becomes more economical at 44 ft for 
only FE (Panama) ECUS, PPM2 most economical for all at 46 ft. This needs to be explained. 
 
Response:  The unit cost is defined as the waterborne transportation cost per metric tonne.  The final 
report clarifies this point.  The purpose of the deployment analysis (using unit costs) was to identify the 
breakpoints where it made economic sense for a shipper to switch to a larger class of vessel.  Also, recall 
that the Load Factor Analysis necessitated the use of averages to estimate the amount of cargo (and 
drafts) since containerships carry cargo destined for multiple ports loaded onto a vessel at a given time.  
The only way of performing a true directional deployment analysis would be to know the “vessel 
manifests” for an entire journey.  This information is proprietary. 
 
760V2-MM-231-EC48 
Comment:  Why is Panama vessel mix constant for 44 to 48 ft? Seems like it would change at 45 ft based 
on Table 5-20. 
 
Response:  No, the unit costs are minimized at 44' and thus comprise the breakpoint.  It makes 
economic sense for a shipper to deploy a larger vessel from that depth forward. 
 
760V2-MM-231-EC49 
Comment:  Would like to see socio-economic profile of any neighborhoods near the Port. Use to consider 
social justice and potential health impacts. 
 
Response:  The final EIS contains an expanded discussion of parameters such as income and 
employment for the communities that surround the Garden City Terminal and the port. 
 
760V2-MM-231-EC50 
Comment:  Does not take into account competing ports (HOU, NOL, MOB, CHS. and ORF) in determining 
true competitive market area. 
 
Response:  The Multiport Analysis (GRR-Appendix A, Attachment 4) discusses potential transfers 
to/from competing ports. 
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760V2-MM-231-EC51 
Comment:  Sea level rise projection seems to be based on political ideology instead of science. Using the 
historical rate as the most likely rates does not seem to meet the letter or spirit of EC 1165-2-211 
because they exclude global sea rise. May be overspending on wetland mitigation because salt intrusion 
will occur with or without a project. Decisions are made at the margin, and the optimal depth may well 
be sensitive to the incremental mitigation costs. 
Sea level rise would also reduce bridge clearances, and this issue does not seem to be addressed. 
 
Response:  The change in sea-level rise does not impact specifications for waterway depth but does 
impact influence or needs for structures with fixed elevations in relation to changes in absolute 
elevation of water levels for the waterway.  Accordingly the jetty system may be reduced in elevation 
above the water and other structures such as the Talmadge Bridge will undergo a reduction in the air 
draft that it affords for navigation.  The issue as to whether sea-level rise is a significant consideration is 
relative to the degree or amount that it is projected to rise over time.  Depending on the modeling 
procedures and assumptions for analysis applied, currently available information indicates sea level rise 
over the 50-year horizon of the project analysis (i.e., 2015 to 2065) will range from a minimum of 
approximately 0.7 feet to as much as approximately 2.3 feet by year 2065.  Given uncertainty in the 
range of sea-level rise and margins as described for clearance, depth and typical draft requirements for 
the fleet projected to serve Savannah Harbor, sea level rise could impose some restriction on movement 
relative to air draft of the bridge but it is not expected to be significant given the range of variability 
available for vessel operating parameters. 
 
760V2-MM-231-EC52 
Comment:  CSS Georgia is removed in w/o project. This is inconsistent with including the cost of removal 
as a SHEP project cost and any harbor delays w/o project that are associated with the CSS Georgia. 

Response:  The condition of the CSS Georgia is precarious and it needs to be conserved before it no 
longer exists.  The site would be adversely impacted by the proposed harbor deepening, so measures to 
document, remove, and conserve it are included as costs of harbor deepening.  References to the 
removal being part of the without project condition have been deleted from the documents. 

760V2-MM-231-EC53 
Comment:  There is only one study objective which is to reduce navigation transportation costs to and 
from the harbor. This hardly seems to be a balanced approach to problem solving given the 
environmental, social, and NED aspects of planning. 
 
Response:  As discussed in other responses, the SHEP NEPA alternatives analysis considered potential 
options [structural/nonstructural] to address the navigation problems at the port.  The measures 
included consideration of actions within the port and other South Atlantic ports. Alternative locations 
for disposal of dredged or fill material along Savannah Harbor and in the Atlantic Ocean along the 
entrance channel were also considered.  The SHEP NEPA alternatives analysis is found in several 
documents that are part of the SHEP record, including EIS Section 2.0, Need and Objective for Action; EIS 
Section 3.0, Alternatives; EIS Appendix H, Section 404(b)(1) Evaluation (Practicable Alternatives); EIS 
Appendix O, Formulation of Alternatives; GRR Section 6, Formulation of Alternatives; GRR Appendix A, 
Economics; GRR Appendix A, Attachment 6 (Regional Port Analysis); GRR Appendix A, Attachment 4 
(Multiport Analysis); and GRR Appendix D, Plan Formulation Appendix.   
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The SHEP NEPA alternatives analysis includes the following key elements: (1) the statement of project 
purpose and need (EIS Section 2.0); (2) a Regional Port Analysis (GRR, Appendix A, Attachment 6); (3) a 
Multiport Analysis (GRR, Appendix A, Attachment4); (4) analysis of various structural and non-structural 
alternatives (EIS, Section 3.0; GRR, Appendix D); (5) analysis of eight alternative locations or sites for a 
port/terminal along the Savannah River (EIS, Section 3.0 and Appendix O); (6) analysis of  different 
depths of harbor deepening along the Savannah River (EIS, Section 3.0 and Appendix O);  (7) analysis of 
alternative disposal sites, methods, or beneficial use of dredged sediments (EIS, Section 3.01.1 and 
3.07); (8) analysis of related maintenance dredging requirements (EIS, Section 3.08-3.10); and (9) 
analysis of the no-action alternative (EIS, Section 3.4 – 3.15).   
 
760V2-MM-231-EC54 
Comment:  If the forecasted tonnage cannot be accommodated by the future landside developments 
described in the report, then the study is incomplete. 
 
Response:  Under both the without and with project conditions, the Corps expects the Garden City 
Terminal to reach its build-out capacity [annual] in about 2030 at 6.5 million TEUs per year.  This is the 
maximum number of containers that could reasonably be processed, based factors such as the size of 
the terminal, the number of gates that provide access to the property, the number and size of the 
berths, the number and size of the container cranes, the number of jockey trucks that move the 
containers within the terminal, how the containers are stacked within the terminal, and the number of 
railroads that service the terminal and the frequency of their trains.  It is predicted that without 
deepening, more vessels will be required to transport the cargo that transits the port.  With deepening, 
the total number of vessels decreases as they will be able to load/unload without the current 
constraints of draft.  The firm Moffatt & Nichol conducted an analysis in 2011 which concluded that it is 
reasonable for the Garden City Terminal berth to achieve a 6.5 million TEUs throughput. The berth 
productivity required would not need to be particularly exceptional in that time frame. 
 
760V2-MM-231-EC55 
Comment:  Plans do not need to be consistent with slate & local laws. ER 1105-2-100 2-3 c(1) states that 
plans ·should be in compliance … or include proposals for changes as appropriate,” 
 
Response:  According to the ER, “Plans should be in compliance with existing statutes, administrative 
regulations, and common law or include proposals for changes as appropriate.   Alternative plans shall 
not be limited to those the Corps of Engineers could implement directly under current authorities.  Plans 
that could be implemented under the authorities of other Federal agencies, State and local entities and 
non-government interest should also be considered.”  The selected plan is consistent with  this 
guidance. 
 
760V2-MM-231-EC56 
Comment:  Reducing under keel clearance requirement is a specific non-structural measure. 
 
Response:  Concur.  That was one of the management measures considered early in the Tier II studies, 
as described in EIS-Appendix O.  The current underkeel guidelines were developed by the Port Users 
Group (1996) which consisted of representatives of SPA, GPA, shippers, terminal operators, towing 
companies, other maritime industry professionals, the Corps, USCG, and other Federal agencies 
responsible for safe and efficient navigation on these waterways.  This Group established the minimum 
underkeel clearance at 4-feet.  However, according to the Savannah Pilots Association, it is the Pilot’s 
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decision as to whether conditions are adequate for a vessel to transit the river at a given time.  The 
Savannah underkeel guidelines (4-feet) are minimum standards and are not intended to be limiting for 
Pilots, operators, or owners that choose to require a higher degree of safety for their operations. 
 
760V2-MM-231-EC57 
Comment: “Underkeel clearance has been 2ft, not 4 ft, since at least 1996.” 
 
Response:  The underkeel clearances stated in the Appendix account for the static condition but also 
account for the dynamic condition, and include squat, trim, and freshwater sinkage.  Once these factors 
are netted out, the underkeel clearance requirements are representative of the standard practice. 
 
760V2-MM-231-EC58 
Comment: “How are Savannah Harbor underkeel guidelines consistent with all the other harbors 
mentioned that have 3 ft clearances?” 
 
Response:  The underkeel clearance for the Savannah Harbor Expansion Project is comparable to those 
in similar harbors.  The additional requirements may be explained by the large swath of freshwater and 
its consequences on sinkage. 
 
760V2-MM-231-EC59 
Comment: “Revising the underkeel clearance established 14 yrs ago is made all too readily given the 
improvements in technology available since then.” 
 
Response:  The underkeel clearances stated in the Appendix also account for the dynamic condition, and 
include squat, trim, and freshwater sinkage.  Once these factors are netted out, the underkeel clearance 
requirements are representative of the standard practice.  The Harbor Pilots could not identify any 
measures that would provide them with more information on real-time conditions or other 
modifications to the channel that could allow them to conclude that a smaller underkeel clearance 
would provide the same measure of safety as the present underkeel clearance guideline. 
 
760V2-MM-231-EC60 
Comment: “By dismissing non-structural alternatives so readily, the study effectively does not give 
~equal consideration" of non-structural options as required by ER 1105-2-1002-3 c(5).” 
 
Response:  Numerous non-structural measures were considered [GRR- Section 6.5 “Management 
Measures” ].  Appendix O of the EIS contains the document that describes the early plan formulation 
that the District conducted on this project.  All management measures were given equal consideration 
at that point in the study process.  The District screened the measures to identify the ones that 
appeared to best meet the project needs at the lowest economic and environmental cost.  The 
evaluations concluded that the alternatives that should be considered in detail were deepening to the 
existing Garden City Terminal and the no-action alternative. 
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760V2-MM-231-EC61 
Comment: “Industry standard 50% berth utilization is max capacity. Expectation is 58% at garden city in 
2020 buildout. In addition, LNG vessel calls restrict berth access under any condition, so the industry 
standard may be too high to apply to Savannah.” 
 
Response:  Moffatt & Nichol examined the capacity of the Garden City Terminal.  They point out the 
dangers of over-reliance on historical averages, present ship-to-shore crane capacity, and make 
comparisons with a transshipment terminal.  Moffatt & Nichol then listed components which influence 
berth capacity  and demonstrated the wide disparity in productivity rates for container ports throughout 
the world.  They provide an example with the Port at Long Beach (a proxy port for Savannah), and show 
how actual throughput versus potential throughput can result in quite different answers. Finally, Moffatt 
& Nichol provide rationale for how 6.5 million TEU’s could be achieved at the Garden City Terminal by 
adding cranes, labor hours, etc.  In the end, they state that it is reasonable for the Garden City Terminal 
berth to achieve 6.5 million TEU’s of throughput given the demand in the forecasted time frame.  The 
resultant berth productivity would not need to be particularly exceptional in that time frame. 
 
760V2-MM-231-EC62 
Comment: “Focusing on berth capacities, given the 9700' of berth at Garden City, annual TEU per foot of 
berth is estimated at 270 TEU. This compares with an estimated 251 TEUs per fool for LA/LB Harbors, 
and 166 TEUs per foot for S.  Atlantic ports. Table 5-1 of IWR report 10-R-4 (NED Manual for Deep Draft 
Navigation) gives an estimate of 212 TEUs annually per foot of berth_ 700 TEU's per berth foot per year 
in 2020 not realistic and there is no basis for asserting that such capacity can be realized.” 
 
Response:  See response to previous comment. 
 
760V2-MM-231-EC63 
Comment: “Unit costs per mile tor trail/truck should be included. There is no indication how these figures 
were developed.” 
 
Response:  Rail and truck costs (per mile) were developed by the Intermodal Association of America, 
based on the Savannah to Atlanta route.  The cost difference may be significantly greater than 
expressed by these estimates, since per mile  truck and rail costs for the Atlanta route (approximately 
250 miles by Interstate) are significantly less than costs of relatively slow movements to/from an 
alternative terminal in the vicinity of the port. 

760V2-MM-231-EC64 
Comment: “Alternative sites all dismissed...” 
 
Response:  The March 2004 report “Formulation of Alternatives has been added (in entirety) to the Plan 
Formulation Appendix of the GRR.  All management measures were given equal consideration at that 
point in the study process.  The District screened the measures to identify the ones that appeared to 
best meet the project needs at the lowest economic and environmental cost.  The combined landside 
site development costs and dredging costs rendered new terminal sites less cost-effective than 
deepening to the existing Garden City Terminal.  The evaluations concluded that the alternatives that 
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should be considered in detail were deepening to the existing Garden City Terminal and the no-action 
alternative. 
 
760V2-MM-231-EC65 
Comment: “Many alternatives terminals seem competitive cost-wise with Garden City, if you include 
mitigation costs for Garden City that have Increased over $100 million since these costs were developed 
in 2005 as displayed in App. 0 of the EIS. Most, if not all, of that increase does not apply to downstream 
alternatives. Also, the dredging costs to Garden City have increased about another $100,000 million and 
it is reasonable to assume that the cost increase for dredging to the downstream locations has increased 
less than that. We question the likelihood of GPA expanding the Garden City Terminal without additional 
channel depth. Terminal capacity analysis indicates berthing space Is constrained and GPA 
improvements do not address this shortage of berthing space.” 
 
Response:  While the cost increase in dredging may not have increased as fast as the costs for 
mitigation, the cost to develop the infrastructure at new terminal sites has also increased substantially.  
Appendix O of the EIS describes other factors that were also considered. 
 
760V2-MM-231-EC66 
Comment: “Hurricanes and other weather events will affect all of these alternatives, not just the 
offshore terminal. It is reflective of the lack of risk assessment in the report that the potential for these 
events is ignored.” 
 
Response:  Hurricanes and other weather events will affect all of these alternatives, but the extent of 
those effects could differ substantially between locations.  Terminal sites located on land would not be 
encumbered by the costs of double handling of the containers.  The additional handling costs alone 
would exceed the costs of deepening to the Garden City Terminal. 
 
760V2-MM-231-EC67 
Comment:  Why 464 ft for bottom channel width? 50+140+150+140+50 ft would be required. The 530' 
width should be reflected in costs. Does Harbor Sym assume a Panamax and Post-Panamax vessel can 
meet in the channel? 
 
Response:  The channel would be deepened by following the slide slopes down to a greater depth.  This 
would result in a narrowing of the channel bottom.  The 464-foot bottom would result from a 18-foot 
narrowing on each side (6-foot deepening of a 1V:3H slope).  HarborSym does include meeting of 
Panamax and Post-Panamax vessels throughout the harbor.  Meeting areas have been included to allow 
for meeting of two Post-Panamax vessels in the inner harbor. 
 
760V2-MM-231-EC68 
Comment:  Turning basin a 1600' x 1600', why not have at least one step with interim design vessel at 
say 45' to measure channel/turning basin width requirements and costs? 
 
Response:  Channel design manuals indicate that a 1,600- by 1,600-foot turning basin would be needed 
to safely turn the design vessel (length of 1,138 feet).  
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760V2-MM-231-EC69 
Comment:  There should be a weighted average of SAV proportion of cargo for all trade routes. Looks 
like it should compute to low-mid 20% range. 
 
Response:  Concur. The average for all trade routes can be included in Table 7-1 [as suggested]; 
however, recall that each trade route was examined separately in the project’s economic analysis. 
 
760V2-MM-231-EC70 
Comment:  There should be a table in this section showing total costs per voyage per route and vessel 
class. 
 
Response:  The District will consider the suggested revision and include it if it judged to be helpful in this 
table. 
 
760V2-MM-231-EC71 
Comment:  What does '140$ rr for PPX2' mean? 
 
Response:  That  error was corrected in the Final report. 
 
760V2-MM-231-EC72 
Comment:  Ate meeting area benefits calculated relative to no channel Improvements? Should be 
incremental, after each channel deepening, Does HarborSym account for LNG vessel safely impacts, 
AlWW impacts, hurricane/weather impacts, etc.? 
 
Response:  The HarborSym model calculates the meeting area benefits at each depth relative to current 
channel dimensions.  An existing channel width condition was conducted for each proposed channel 
depth and then compared to a model run completed with each of the three proposed meeting area 
alternatives.  The model evaluates the impacts of all vessel classes calling on the harbor as well.  A 
general cargo class was developed to ensure that both the Container and LNG vessel classes must 
interact, presenting the most realistic scenario possible.  The HarborSym model does not have the 
capability to include weather delays.  However, it is assumed that Hurricanes/Storm Events would occur 
at the same frequency with and without the project. 

760V2-MM-231-EC73 
Comment:  LNG transits increase to 80% of capacity by 2030. Don't they continue to increase beyond 
that? If so, then traffic delays should increase beyond 2032. 
 
Response:  LNG transits increase from 60% of capacity in the base year of the period of analysis to 80% 
capacity by 2030.  As of 2008, no domestic LNG facility operated at 50% of capacity.  Therefore, although 
growth in the industry is expected to occur, a restraint was placed on the overall growth for the analysis 
to remain conservative.  As stated in the Economic Appendix, Section 6.2.2.2 it is possible that LNG 
transit could reach approximately 200 if 100% capacity was reached. 
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760V2-MM-231-EC74 
Comment: “Meeting area benefits go up, then down as depths increase. Benefits seem to decrease with 
increasing channel depth over 45'. But over 46 ft, there is no change in the number of PPX vessel transits 
and those are the only vessels that require the meeting areas. Why do benefits decrease? 
Should consider Long Island only early and Oglethorpe later in time.” 
 
Response:  The Post-Panamax vessel class is the main benefactor from including meeting areas at 
Savannah Harbor.  There is also the same number of anticipated calls with the same sailing draft 
distribution in the period of analysis regardless of the project depth.  However, benefits of the meeting 
area decrease due to the availability of the channel depth.  A vessel that must wait for tide to enter the 
harbor at one depth has an extended period of time in which to transit with additional depth.  The 
deeper the channel depth the longer the period of time these vessel have to transit the harbor. 

Page 2-7 
 
760V2-MM-231-EC75 
Comment:  Tidal delay reductions should address the air draft constraint of 185' at the Tallmadge 
Memorial Bridge. 
 
Response:  The present container fleet is not restricted by the 185-foot clearance of the Talmadge 
Bridge.   General evaluation of vessels with nominal TEU ratings up to approximately 9,100 to 9,200 
TEUs with design for single accommodations revealed specifications for summer loadline fixed air drafts 
of 164 to nearly 173 feet depending on placement of accommodations for line-of-sight and other 
requirements.  Given that no segment of the world fleet projected to serve Savannah has air drafts 
exceeding 164 to 173 feet, even at extreme high tides and immersed to near or at full summer loadline 
draft (SLLD) the bridge does not pose an impediment to navigation. 
 
760V2-MM-231-EC76 
Comment:  Tide Delay benefits Increase by a factor' of eleven over time. There will eventually be about 
one LNG transit per day. With all of these delays, is the vessel transit capacity of the channel ever 
exceeded? 
 
Response:  The estimated number of LNG calls at 80% facility capacity is 167 calls or one every 2.2 days.  
At 100% facility capacity, the total calls are estimated to be around 200 or one every 1.8 days.  It is not 
anticipated that the number of calls will reach 1 per day.  The LNG vessels are included in the HarborSym 
simulation runs. 

760V2-MM-231-EC77 
Comment:  Is it appropriate to simply sum meeting area and tide delay benefits? Meeting areas 
decrease transit time, thus effectively increasing tidal windows. 
 
Response:  The HarborSym model is used in two separate analyses to estimate the potential benefits of 
the project.  First, calculating benefits generated by the inclusion of meeting areas at each proposed 
project depth.  Secondly, the model calculates the reduction in tide delays due to the additional depth.  
The tide delay benefits at each proposed depth were calculated with the existing channel width 
dimensions to ensure that double counting did not occur. 
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760V2-MM-231-EC78 
Comment:  Monitoring of chloride in water, but what if it happens? Again, this is a missed opportunity to 
incorporate risk into the analysis. 
 
Response:  Risk is included in the analysis in several locations, including GRR-Section 12 and EIS-
Appendix Q 
 
760V2-MM-231-EC79 
Comment:  Without project assumes all cargo traffic will happen anyway. This assumption seems to 
reflect an inherent bias in the analysis. 
 
Response:  The commodity projection includes consideration of several factors, including the expected 
growth in the demand for goods in the Southeast.  GEC performed a multiport analysis on various 
hinterland origins and destinations for several South Atlantic and Gulf ports, including Savannah.  The 
findings suggest that deepening the harbor would result in no substantial changes in the origins and 
destinations of imports and exports to key US markets served by Savannah.  Given this study’s findings, 
no substantial changes in hinterland service area are expected, so no change is expected in the overall 
cargo volumes without and with channel improvements at Savannah harbor.  This basic conclusion is 
further supported by the fact that PPX 1 vessels are calling Savannah in increasing numbers and are 
anticipated to call in greater numbers once the Panama Canal is enlarged. 

 
In the draft report, it was assumed that PPX 2 vessels would call only if the channel is deepened to at 
least 44 feet.  However, recent developments and carrier announcements indicate that even in the 
without project condition, PPX 2 vessels have and will continue to call at Savannah.  The savings per TEU 
for the ocean voyage costs range from about $10 to $60 depending on the trade route distance, 
percentage of Savannah cargo and other factors.  This is derived by dividing the “benefiting tonnes” on 
each trade route, by the ocean voyage transportation costs for the respective routes.  At these levels of 
savings, and with landside trucking costs within the local area of Savannah are estimated to range from 
$100 to $150 each round trip, and movements outside of the local area are estimated to average $1.50 
to $2.00 per round trip mile, there is not a sufficient differential to divert large amounts of cargo from or 
to other ports.  It is further believed that there are numerous other factors involved in port 
developments that would have a greater effect on cargo diversions, such as new container yard 
developments, location of distribution centers, and landside transportation improvements. 
 
760V2-MM-231-EC80 
Comment:  GPA claims there should not be a significant change in port operations. However, larger 
vessels will berth longer. The larger vessels will require more than slightly longer time at the dock". There 
will be a substantial Increase in berthside times. 8600 TEU vessels will take over 24 operating hours to 
complete a single berth call. 
 
Response:  The Georgia Ports Authority has stated that as the total number of vessel calls and the size of 
those vessels grow, they will continue to add additional cranes at Garden City to minimize the overall 
impact to the berthing time of the larger vessels. 
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760V2-MM-231-EC81 
Comment:  Reference to multi port analysis and findings of increased overland costs would not overcome 
decreased waterborne transit costs to induce traffic to SAV. So, the least cost alternative is to always 
unload at the nearest port. By the same token, how can SAY compete with any closer port within their 
defined hinterland if this is the case? 
 
Response:  Shippers are likely to deliver the same volume of cargo through Savannah and incur the 
inefficiencies in the absence of a project.  The sentence was intended to state that shippers would 
rather deliver cargo to Savannah inefficiently than call at a nearby port and then truck or rail the cargo 
back to Savannah.  It is more costly to do the latter. 
 
760V2-MM-231-EC82 
Comment:  Reallocate water from Corps lakes - what is the opportunity cost? Hasn't the SE had 
significant droughts recently? 
 
Response:  Reallocation of water from Corps Lakes upstream of Augusta was considered.  The large 
volumes of water required to make changes in the harbor for sustained periods of time would require a 
major change to the authorized purposes of the Corps reservoirs.  The environmental and social effects 
of such large volumes has not been considered in detail, but are expected to be substantial.  There are 
also river flow requirements for the Savannah River below Augusta to meet environmental 
commitments and point source discharge permitting. 

760V2-MM-231-EC83 
Comment:  Cost include removal of CSS Georgia, but that is a w/o project condition, (p.95 Section 5.8) 
 

Response:  The condition of the CSS Georgia is precarious and it needs to be conserved before it no 

longer exists.  The site would be adversely impacted by the proposed harbor deepening, so measures to 

document, remove, and conserve it is included as costs of harbor deepening.  References to the removal 

being part of then without project condition have been deleted from the documents. 

760V2-MM-231-EC84 
Comment:  Why do DO costs decrease from 44 to 45 ft. then increase at 47 It? 
 
Response:  Oxygen injection requirements were considered for all project depths.  One of the other 
mitigation features, McCoy’s Cut modifications, would not be needed until the 45-foot depth.  The 
increase in flow brought about by this feature required the use of 8 speece cones for the 45 and 46-foot 
depths, as opposed to the 9 required for the 44-foot depth.  This is the reason for the difference in 
costs. 
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760V2-MM-231-EC85 
Comment:  Spend $191 million 10 mitigate the first foot, then $30 million to mitigate the next 4 feet. 
Suspect mitigating for w/o project condition. Incremental costs are suspect. 
 
Response:  The mitigation plan was developed in an iterative manner.  The types of project impacts do 
not vary by project depth, only the amount varies by depth.  Most of the mitigation measures are 
required in all depths.  The Corps developed a mitigation plan for the 44-foot depth then enlarged its 
features as possible to address the impacts of the greater depths.  As a result, the bulk of the mitigation 
costs would occur with the 44-foot depth and only grow incrementally with the other depths. 

760V2-MM-231-EC86 
Comment:  What are w/o project dredging costs? The without project condition is not fully defined. 
 
Response:  Project impacts to the O&M program are discussed in detail in the “Savannah Harbor 
Expansion Project Impacts to O&M” which is included in the Supplemental Materials of the Engineering 
Appendix to the GRR. Table 6 of this document titled “Current O&M Costs vs. Projected O&M Costs after 
Deepening” shows the current O&M dredging costs and the projected O&M dredging costs after project 
construction is completed. In addition, the without project dredging plan is detailed in Table 11.2-8 of 
the Engineering Appendix to the GRR titled “Inner Harbor Annual Maintenance Material Disposal Plan 
2010 -2066 (Without Project Conditions)”. 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

760V2-MM-231-EC87 
Comment:  How is it that the bottom width narrows? 
 
Response:  The District designed a narrower bottom width for the deeper channel depth alternatives as 
a way of reducing project impacts and costs.  The deepening would be performed in the channel bottom 
and join an extension of the existing channel’s side slopes.  In general, this would result in no dredging 
of the existing side slopes and a slight narrowing of the channel’s bottom width. 
 
760V2-MM-231-EC88 
Comment:  Risk that O&M costs may be greater than estimated, which should Increase the deeper they 
dredge into the sideslopes. This should all be reflected in a risk analysis. 
 
Response:  The channel side slopes would not be moved laterally to accommodate a deeper channel 

possessing the same bottom width.  Instead, the side slopes would generally remain untouched and 

dredging would only occur on the bottom of the channel.  Deepening of the channel would occur in 

sediments with generally consisting of dense sands and sand clay materials that are well consolidated 

and exhibit high blow counts (n values).  The dense materials in the lower elevations do not readily 

‘adjust’ without substantial outside energy.  Erosion of sediments in the upper/higher elevations is not 

expected because those areas would generally not be dredged. 

 
760V2-MM-231-EC89 
Comment:  CSS Georgia O&M part of w/o project even though it is removed? 
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Response:  The CSS Georgia would be adversely impacted by the proposed harbor deepening, so 

measures to document, remove, and conserve it are included as costs of harbor deepening.  References 

to the removal being part of the without project condition have been deleted from the documents.  

Recurring annual O&M costs attributed to the CSS Georgia in With Project scenarios are for the curation 

of artifacts after they are removed from the wreck site. 

 
760V2-MM-231-EC90 
Comment:  Why would outer harbor dredging increase every two feel, but not every fool depth 
increases? Doesn't that channel widen with depth? 
 
Response:  We will re-evaluate that table and revise it if corrections are needed.  The channels do not 

widen with depth.  The SHEP is designed with a narrower post-project bottom width to reduce dredging 

costs, real estate costs, and environmental impacts. 

 
760V2-MM-231-EC91 
Comment:  DO O&M costs do not have the same trend as DO construction costs In Table 10-4. If 
construction costs the same at 44 & 47 ft, expect O&M costs to then be the same. According to Table g-6 
the capacity of the DO system at 47 ft is larger than at 44 ft.  
Need to display current, without project Q&M for comparison. It seems that the cost of inner harbor 
dredging increases by $2.7 million annually if the channel is deepened by 2 ft to 44 ft. 
Acknowledgement of potential for increased costs due to using existing channel slopes for deeper 
channel is not accounted for in the table. 
 
Response:  The Corps will review the numbers in the Table 12.4-1 and revise them if any are in error. 

An evaluation of sedimentation in the inner harbor indicates that the amount of O&M material is not 
expected to change significantly whether you dredge to 44-feet or 48-feet.  However, where the 
sediment is expected to shoal would change with removal of the Tidegate and filling of the Sediment 
Basin.  The difference in where the material falls out in relation to the disposal area where it is to be 
placed is expected to result in the $2.7M annual increase. 

The District is confident that additional shoaling will not occur on a long term basis as a result of 
constructing the deeper channel as proposed with its narrower bottom width. 

Page 2-8 
 
760V2-MM-231-EC92 
Comment:  Most of the O&M in this table is $1,000 more than the O&M in Table 10-7. 
 
Response.  The difference has to do with rounding errors that are corrected in the final report so that 

both tables match. 

 
760V2-MM-231-EC93 
Comment:  Meeting areas optimize at 45 ft. No study of the effectiveness of 45 ft meeting areas with 47 
ft channel. Simply assumed 47 ft meeting areas needed with 47 ft channel. 
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Response:  The meeting areas were evaluated and would be constructed to the same depth as the 
navigation channel.  Unless the meeting areas are constructed to the same depth as the proposed 
deeper channel, lighter-loaded vessels would be the only ones that could use the meeting areas. 
 
760V2-MM-231-EC94 
Comment:  Air quality has become the defining problem at LA/LB. Basic question: does the project 
induce vessel calls? 
 
Response: No.  The Corps believes that a deeper channel would reduce the number of vessel calls – 
when compared to the without project condition.  Fewer vessels would result in fewer air emissions. 
 
760V2-MM-231-EC95 
Comment:  If no change in shipping volume, where do increased sales volumes, Income, and 
employment come from? What is sales volume? Are these figures annual? 
 
Response:  Increased income and employment would be an outcome of the cost of constructing the 
Savannah Harbor Expansion Project.  These are Regional Economic Development benefits.  These 
temporary economic benefits would be spread out over the period of construction. 
 
760V2-MM-231-EC96 
Comment:  Investment risk ignores the dependence of the b/c ratio on forecasts. How much will 
shipments need to increase to justify the project? In general, this table should present more 
quantification. 
How does a 'minor fleet shift· for all deepening alternatives equate to such substantial transportation 
cost savings? 
 
Response:  The Panama Canal expansion is no longer a source of uncertainty as the construction is well 
under way and is expected to be completed on schedule.  In response, the shipping industry has been 
evolving to use a greater share of Post-Panamax vessels.  The Corps expects that trend to be relatively 
more pronounced on the East Coast after the Canal construction is complete.  The risks and 
vulnerabilities associated with these have been reduced significantly over the past several years.  
Moreover, the various sensitivity tests performed as part of the economic analysis show positive net 
benefits and high B/C ratios, meaning there is little risk of this deepening being a non-justified project. 
 
760V2-MM-231-EC97 
Comment:  This table is too long at about 20 pages. Should be separate tables for each letter, A thru F. 
 
Response:  The structure of the table is an attempt to fulfill  Corps guidance to compare all project 
features in the Planning System of accounts. 
 
760V2-MM-231-EC98 
Comment:  How is it legal to dredge 8 ft deeper than authorized project depth for advanced 
maintenance and allowable over depth? 
 
Response:  Advance maintenance must be economically justified and receive the same environmental 

evaluations and approvals as other harbor improvements.  Overdepth is a construction and contracting 
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technique where the Government pays the contractor for a certain additional dredging depth beyond 

that which he is required to remove, in recognition that the contractor will likely remove some of that 

material as he removes the required area above it.  The Overdepth is included in all modeling, so its 

removal is also evaluated and approved environmentally. 

 
760V2-MM-231-EC99 
Comment:  We are providing an analysis of the Garden City Terminal which determines that the capacity 
is constrained at about 3 million TEU's annually. This affects any without project design and NED benefit 
computation. 
 
Response:  Under both the without and with project conditions, the Garden City Terminal will reach its 
build-out capacity [annual] in about 2030 at 6.5 million TEUs per year.  This is the maximum number of 
containers that could reasonably be processed, based on factors such as the size of the terminal, the 
number of gates that provide access to the property, the number and size of the berths, the number and 
size of the container cranes, the number of jockey trucks that move the containers within the terminal, 
how the containers are stacked within the terminal, and the number of railroads that service the 
terminal and the frequency of their trains.  It is predicted that without deepening, more vessels will be 
required to transport the cargo that transits the port.  With deepening, the total number of vessels 
decreases as they will be able to load/unload without the current constraints of draft.  The firm Moffatt 
& Nichol conducted an analysis in 2011 which concluded that it is reasonable for the Garden City 
Terminal berth to achieve a 6.5 million TEUs throughput. The berth productivity required would not 
need to be particularly exceptional in that time frame. 

760V2-MM-231-EC100 
Comment:  Referred to map on page 1. What? 
Refers to DMCA 12A&B, but no DMCA 12B on the maps. 
 
Response:  During 2010, the cross dike between DMCAs 12B and 13A was removed to make it a larger 
DMCA that could be paired more evenly with DMCA 12A.  It was designated as DMCA 13A (so DMCA 12B 
no longer exists). 
 
760V2-MM-231-EC101 
Comment:  Sensitivity Analyses are difficult to follow with limited narrative. Better to display fewer 
scenarios more in depth, especially for meeting area and tide delays. 
 
Response:  The detailed description and discussion of the sensitivity analyses are included in the 
Economic Appendix.  The summary is included in Section 12 of the GRR only to provide an overview of 
the analyses and its conclusion – that the economic analysis shows harbor deepening is not sensitive to 
the economic assumptions, but is instead justified under a wide range of economic assumptions. 
 
760V2-MM-231-EC102 
Comment: There is an implied assumption that at some point there will be a need for additional terminal 
capacity during the lifetime of the project, Why aren't costs and benefits considered in the overall 
analysis using this assumption? The study period Is 50 years, until 2065. 
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Response: The period of analysis was from 2017 to 2067.  Given the expected commodity growth and 
the expectation that the Garden City Terminal’s capacity will be reached by 2032, the benefit stream 
remains constant from that period forward.  The harbor deepening is justified without assuming 
additional landside capacity is provided in year 2032. 
 
760V2-MM-231-EC103 
Comment:  There may be bridge clearance issues associated with sea level rise. 
 
Response:  Careful consideration was given to the height constraint imposed by the Talmadge Bridge.  
The present container fleet is not restricted by the 185-foot clearance of the Talmadge Bridge.   General 
evaluation of vessels with nominal TEU ratings up to approximately 9,100 to 9,200 TEUs with design for 
single accommodations revealed specifications for summer loadline fixed air drafts of 164 to nearly 173 
feet depending on placement of accommodations for line-of-sight and other requirements.  Given that 
no segment of the world fleet projected to serve Savannah has air drafts exceeding 164 to 173 feet, 
even at extreme high tides and immersed to near or at full summer loadline draft (SLLD) the bridge does 
not pose an impediment to navigation.  Currently available information indicates sea level rise over the 
50-year horizon of the project analysis will range from a minimum of approximately 0.7 feet to as much 
as approximately 2.3 feet.  Those amounts are not sufficient to render the bridge a hazard to navigation. 

760V2-MM-231-EC104 
Comment:  Question no change in project purpose, as removal of CSS Georgia is mitigation of an existing 
project. 

Response:  Savannah District determined that the CSS Georgia has been damaged over time and would 
be further impacted by additional harbor deepening.  Plans for the CSS Georgia (With Project Condition) 
are described in EIS-Appendix F, Cultural Resources and include artifact recovery, conservation, curation, 
and the development of an interpretive/display center. Action needs to be taken soon to protect the 
remaining cultural and historic information. 

760V2-MM-231-EC105 
Comment:  Mentions continuing the existing advance maintenance features. Was there a cost analysis in 
the DMMP? 
Also mentions deepening container berths 4-7 at GPA. Is this a non-Federal, non-cost shared, but NED 
cost needed to realize the benefits? 
 
Response:  Yes, a cost analysis was conducted.  The justification for advance maintenance is in the 
Engineering Appendix on page 243.  Yes, deepening berths is a project cost because the action is needed 
to obtain the economic benefits.  It is a non-Federal expense, in compliance with cost sharing law 
(WRDA 1986). 

760V2-MM-231-EC106 
Comment:  IDC is not a cost authorized by Congress. It is an opportunity cost of capital. 
 
Response:  Concur. We will footnote that cost, as it is an economic cost used in the analysis and not 
financial cost of the project. 
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760V2-MM-231-EC107 
Comment:  If 'increased reliability is expected to encourage carriers to assign more of their large vessels 
to Savannah route services' ,would this have an impact on competing ports and the NED costs associated 
with their vessel costs? 
 
Response:  Without harbor deepening, the larger vessels in the fleet would continue to make multiple 
port calls and stop at Savannah albeit inefficiently.  With a project, such vessels will be able to load more 
fully or even larger vessels could be incorporated into the string of calls on a route.  The transportation 
costs are thereby reduced in the overall system. 
 
760V2-MM-231-EC108 
Comment:  First cost is listed as Fed after cost-sharing. O&M is before cost-sharing. 
 
Response:  This section of the GRR is written formally.  Cost sharing will follow the rules established by 

WRDA 1986.  First costs are cost shared.  O&M costs are shared, depending on the channel depth. 

 
760V2-MM-231-EC109 
Comment:  GPA responsible for 50% of excess O&M costs above those estimated for a 45 ft channel. This 
may relate to claim that O&M essentially will not Increase. This should apply to DO O&M. also. 
 
Response:  The Corps’ estimate of future O&M requirements is not developed in light of what party may 

be responsible for paying those costs.  It is the organization’s estimate of future costs that should be 

expected.  The commenter is correct in stating that the non-Federal sponsor is responsible for 50% of 

O&M costs above those estimated for a 45 foot channel.  That would include the additional costs to 

operate and maintain the D.O. systems beyond what is estimated for a 45-foot depth channel. 
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760V2-MM-231-EC110 
Comment:  There is nothing in the document that addresses the competition among Southeastern U.S. 
ports to provide docking facilities and services to the upcoming generation of very large ships that will be 
coming through the enlarged Panama Canal in approximately five years. This is a very important 
consideration for the Region's economic future. 
 
Response:  In 2006, GEC performed a multiport analysis on various hinterland origins and destinations 
for several South Atlantic and Gulf ports, including Savannah, Charleston and Jacksonville. The findings 
indicate that deepening Savannah Harbor would not result in substantial changes in the origins and 
destinations of imports and exports to key US markets served by Savannah.  Given this study’s findings, 
the economic analysis assumed there would be no substantial changes in hinterland service area and 
therefore no change in overall cargo without and with channel improvements at Savannah.  This basic 
assumption is supported by the fact that PPX 1 vessels are calling Savannah in increasing numbers and 
are anticipated to call in greater numbers once the Panama Canal is enlarged. 

In the draft report, it was assumed that PPX 2 vessels would call only if the channel were deepened to at 
least 44 feet.  However, recent developments and carrier announcements indicate that even in the 
without project condition, PPX 2 vessels have and will continue to call at Savannah. 
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760V2-MM-231-111 
Comment:  The economic "Uncertainty" analysis is in report was more of a summary. Is there additional 
information on this? There was no economic and marketing justification material in the report, nor were 
sources of data or assumptions used in their sensitivity analyses identified. 
 
Response:  The study team and reviewers emphasized “plausible” future conditions when developing 
each sensitivity analysis.  The conclusions were meant to inform the reader that under most of the 
“plausible” sensitivities, project improvements were economically justified and that the NED plan is -47 
feet most of the time. 
 

Page 3-1 

 
760V2-MM-231-EC112 
Comment:  This is Step I. The hinterland definition does not account for Gulf ports. A competitive analysis 
for areas claimed, such as Jackson, MS, Birmingham, AL, New Orleans, LA, and Charleston, SC should be 
done. ''The final delineation of the economic study arc for a given improvement should adequately 
discuss the trade area relative to adjacent ports (ER 1105·2· 100) 
 
Response:  While there could be minor overlaps, the Ports of Houston, Mobile and New Orleans were 
found to be located too far from the hinterland serving (and commodities moved through) Savannah. 
The ports of Jacksonville and Charleston are more appropriate for the multiport analysis. 
 
760V2-MM-231-EC113 
Comment:  There is a focus in the DEIS on discussing the growth of loea1 warehousing that serves as 
distribution centers in the immediate counties adjacent to Savannah Harbor. Given the identification of 
the study hinterland covering the Southeast US, distribution centers sited close to major retail 
destinations should result in major population centers in the Southeast US being the DC hubs within the 
study area. The focus on warehouse availability adjacent to Savannah appears to be a bias in assessing 
the economic impacts of SHEP. Centering DC clusters further away from Savannah will open the potential 
for competing ports in the Gulf/and Southeast US for these markets. 
 
Response:  Population is not always the driving force behind where distribution centers are located, 
though the Atlanta metropolitan area, located 200 miles away is home to 5.3 million people.  Savannah 
is the closest major container port to Atlanta.  The recent availability of affordable land, congestion at 
West Coast ports, the hinterland market and the types of commodities all played a strong role in the 
port’s growth and in the decisions of private companies to locate distribution centers near the Port of 
Savannah. 
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760V2-MM-231-EC114 
Comment:  This shift is potentially impacted by canal transit tariffs that could significantly rise after the 
completion of the canal improvements. There needs to be a sensitivity analysis performed to assess the 
relative routing advantages of all water versus ongoing use of US West Coast ports. 
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Response:  As aforementioned, the project assumes the same volumes of cargo with or without a 
project (in a given year).  Recent indications show that some of the market share has already been 
shifting from the west coast to the east coast.  There are many underlying reasons for this (West Coast 
congestion, availability of affordable land at Savannah, location of outgoing products such as kaolin clay 
and poultry, among others). 
 
760V2-MM-231-EC115 
Comment:  There is an ongoing competition between East Coast ports for additional through-put 
expected as a result of the Panama Canal expansion. The only way to effectively allocate throughput for 
a given port is to analyze the region as a whole. Then, and only then, can "a study should be made of 
various alternatives for the existing traffic and of new traffic susceptible to diversion from alternative 
harbors or other modes of transportation" be made. ''In determining the likelihood of prospective 
commerce, particular attention should be given to alternative competitive harbors in the case of new 
movements and to hinterland traffic." (ER 1105-2-100) 
 
Response:  The Corps performed a multiport analysis (through GEC) for this project.  The analysis 
concluded that deepening Savannah Harbor is not expected to result in diversion of cargo from one port 
to another. 
 
760V2-MM-231-EC116 
Comment:  The NED analysis is based on no change in tonnage, origin, or destination of existing cargo 
trends. Thus the transportation cost savings benefits are based on the distances from origins to 
destinations. If there were only changes in destination, the transportation benefits would be much 
smaller.  Accepting that cargo will divert via the Panama Canal to the East Coast regardless of a Corps 
project, the assumption that cost savings begin when a vessel sets sail from China is not valid. Given 
cargo is moving on these trade lanes defined in the commodity projections, a competitive port analysis 
should be the basis for transportation cost savings. 
 
Response:    The major economic benefits would accrue as a result of increase efficiencies that would be 
gained through the use of larger vessels.  Those cost savings result from the lower cost per TEU to move 
each container with the larger vessels.  Page 84 of the Economics Appendix describes how a portion of 
the total voyage costs was allocated to Savannah. 
 
760V2-MM-231-EC117 
Comment:  This is Step 3. The Corps' 2004 study projected a TEU volume of 3.5 million loaded TEUs for 
Savannah in 2030. The Corps 2007 Regional Port Analysis forecasts 2.5 million loaded TEUs for Savannah 
in 2030. The current forecast for Savannah for 2030 is 4.9 million loaded TEUs. There is no basis for such 
a huge increase in 3 years, unless there is consideration for impacts of the Panama Canal improvements. 
If this is the case, the overall impacts should account for any offsets in U S West Coast TEU traffic, and 
transportation costs to their ultimate destination need to be estimated for later calculating benefits. 
 
Response:  The Corps assumes the same volumes of cargo with or without a deepening project.  Recent 
indications show that some of the market share has already been shifting from the west coast to the 
east coast.  There are many underlying reasons for this (West Coast congestion, availability of affordable 
land at Savannah, location of outgoing products such as kaolin clay and poultry, among others). 
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760V2-MM-231-EC118 
Comment:  There is no sensitivity analysis to account for any canal transit fees levied by Panama, and 
affects such fees may have on relative costs between US West Coast transits and US East Coast transits 
for USEC FE cargoes. 
 
Response:  The $72/TEU fees are not included in the total costs, assuming that tonnage is constant.  
These costs would be incurred with and without a project.  If there are indeed increases in the marginal 
costs per TEU, the change would probably not be significant enough to warrant further investigation. 
 
760V2-MM-231-EC119 
Comment:  Initially, Global Insight projected that imports would increase 80 percent from 2015 to2028 
(Table 16). These forecasts were adjusted downward based on a one-year "trend" from 2007 to 2008 (as 
shown in Table 21), before the global financial crisis. Then, the GI forecasts were extended just four more 
years to 2032, and imports are now expected to increase by 127 percent from 2015 to 2032 (Table 22). 
Why and how is higher growth rates factored into the revised forecasts? 
 
Response:  Forecasts for container volumes are less variable over a long term than over short durations.  
Over shorter periods, short term events can have a dramatic effect, such as the commenter observed.  
Those short term events (both positive and negative) are smoothed out when long term predictions are 
made.  The commenter identified large percentage changes in the imported container volumes between 
the tables, but the number of tons predicted in the later years did not change nearly as much – 20.9M 
tons in Table 16 vs. 18.3M in Table 22 for 2028.  The forecasted volumes were smaller for 2028 in Table 
22 than the previous table.  Both tables contained displayed continuous growth in tonnage over the 
years.  The fact that the tonnage predicted for 2032 in Table 22 would be higher than that predicted for 
2028 is not surprising.   
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760V2-MM-231-EC120 
Comment:  Import containerized tonnage is expected to more than double from 1015 to 2032 (Table 22). 
Export containerized tonnage is expected to increase only about 50 percent during the same period 
(Table 24). Yet, the ratio of total loaded export TEUs to total loaded import TEUs is assumed to be about 
constant (Table 26) at 70 percent for the same period. Therefore, the average weight of an outbound 
TEU should decrease. 
 
Response:  While it may appear that there is an imbalanced loading for exports and imports, recall the 
distribution patterns in the Southeast.  It is quite likely that a particular container may enter Savannah, 
be brought to a distribution center in central Georgia, then reloaded and exported at Jacksonville.  As 
aforementioned, just because you have more empty containers doesn’t mean the draft requirements 
will change significantly, since weight, stowage factors, port rotations and a host of other factors 
influence the amount carried on a vessel at a given time.  The value of an empty container is not as 
worth as much as a loaded one, and there could be a large level of container “leakage” from the region. 
Some areas such as Anchorage have a glut of empty containers.  Finally, it should be noted that the most 
recent commodity forecast shows a less dramatic split of exports and imports.  In fact, imports no longer 
exceed exports tonnage-wise in the out years. This information will be included in the final report. 
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Smaller to moderate size vessels often do not have the marginal capacity to make opportunistic 
adjustments (in the form of carrying additional empty boxes). 

760V2-MM-231-EC121 
Comment:  This is Step 4. The analysis assumes that the equivalent of 25 percent of the PPX2 world fleet 
will be devoted to trade routes stopping at Savannah (Table 50). This seems to assume that Savannah 
will be one of the dominant world trade centers globally. There should be some kind of comparison to 
demonstrate that the largest container ships operating in 2030 will be most efficiently allocated to those 
trade routes as opposed to others, especially those not involving the USA, such as European trade with 
the Far East. 
 
Response:  Right now, the most efficient routes for PPX2 vessels are for the Asia to Europe trade, but 
over time more routes would be added as the containerized trade continues to grow and PPX2 vessels 
comprise greater shares of the world fleet.  The deployment component of the TCSM applied the 
reduction of unit costs as a basis for switching from one class of vessel to another.  The FE (Panama) 
trade route contains so much light cargo and given the low percentage of empties and vacant slots, 
vessels “cube out” or “volume out” at a low project depth.  The savings can be realized with just a 44-
foot project and by switching to PPX2.  This is not the case for many of the other routes. 
 
760V2-MM-231-EC122, 760V2-MM-231-EC123 
Comment:  This is Step 5. There is no effective analysis of commodity movements between one port to 
another within the hinterland market area for determining the potential for cargo diversions within US 
East Coast ports. Given assumptions in the study, each port that is closest in highway miles to a given 
hinterland destination should have all cargo allocated to that destination. International cargo traffic is 
based on a variety of factors, including adjacent markets to ports for immediate market access, 
comparative cost advantages to inland destinations, including both rail and truck. There is no 
comparative cost analysis for rail in the report, even though GPA claims the ICTP facilities at Garden City 
are expected to handle up to 25 percent of traffic in the future. 
 
Response:  In 2006, GEC performed a multiport analysis on various hinterland origins and destinations 
for several South Atlantic and Gulf ports, including Savannah, Charleston and Jacksonville.  The findings 
indicate that deepening in Savannah would not result in substantial changes in the origins and 
destinations of imports and exports to key US markets served by Savannah.  Given this study’s findings, 
the SHEP economic analysis assumed there would be no substantial changes in hinterland service area 
and therefore no change in overall cargo without and with channel improvements at Savannah harbor.  
This basic assumption is supported by the fact that PPX 1 vessels are calling Savannah in increasing 
numbers and are anticipated to call in greater numbers once the Panama Canal is enlarged. 

In the draft report, it was assumed that PPX 2 vessels would call only if the channel were deepened to at 
least 44 feet.  However, recent developments and carrier announcements indicate that even in the 
without project condition, PPX 2 vessels have and will continue to call at Savannah.  The savings per TEU 
for the ocean voyage costs range from about $10 to $60 depending on the trade route distance, 
percentage of Savannah cargo and other factors.  This is derived by dividing the “benefiting tonnes” on 
each trade route, by the ocean voyage transportation costs for the respective routes.   At these levels of 
savings, and with landside trucking costs within the local area of Savannah are estimated to range from 
$100 to $150 each round trip, and movements outside of the local area are estimated to average $1.50 
to $2.00 per round trip mile, there is not a sufficient differential to attract large amounts of cargo from 
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other ports.  It is further believed that there are numerous other factors involved in port developments 
that would have a greater affect on cargo diversions such as new container yard developments, location 
of distribution centers, and landside transportation improvements. 
 
760V2-MM-231-EC124, 
Comment:  Also, ER 1105-2-100 seems to require analysis of observed vs. apparent deviations from 
underkeel clearance standards to address this problem in application of the guidance. The use of 4 ft, 
even though the local guidance is 2 ft, must be demonstrated with empirical data, not based on an a 
priori assumption. This is especially true because the prevailing clearance at other ports is repeated cited 
as 3 ft. 
 
Response:  The underkeel clearances stated in the Appendix account for the dynamic condition and 
include squat, trim, and freshwater sinkage.  Once these factors are netted out, the underkeel clearance 
requirements are representative of the standard practice. 
 
760V2-MM-231-EC125 
Comment:  This is Step 6. There was no attempt to "determine transportation costs prevailing at the 
time of the study for all tonnage identified in Step 2 for alternative movements" (ER 1105-2-100). These 
alternative movements include shifts from movements via U.S. West Coast ports to U.S. East Coast 
destinations via land bridge, to all water services between the Far East and the U.S. East Coast. 
 
Response:  In 2006, GEC performed a multiport analysis on various hinterland origins and destinations 
for several South Atlantic and Gulf ports, including Savannah, Charleston and Jacksonville.  The findings 
indicate that deepening in Savannah would not result in substantial changes in the origins and 
destinations of imports and exports to key US markets served by Savannah.  Given this study’s findings, 
the SHEP economic analysis assumed there would be no substantial changes in hinterland service area 
and therefore no change in overall cargo without and with channel improvements at Savannah harbor.  
This basic assumption is supported by the fact that PPX 1 vessels are calling Savannah in increasing 
numbers and are anticipated to call in greater numbers once the Panama Canal is enlarged. 

In the draft report, it was assumed that PPX 2 vessels would call only if the channel were deepened to at 
least 44 feet.  However, recent developments and carrier announcements indicate that even in the 
without project condition, PPX 2 vessels have and will continue to call at Savannah. 

Page 3-4 
 
760V2-MM-231-EC126 
Comment:  This is Step 7. We did not have access to, nor could we review the detailed calculations used. 
We believe that the average draft of an outgoing vessel will be less than incoming vessels in the future 
and this trend will become more pronounced over time. However, it appears that problems related to 
Table 26 affect the analysis and overstate the benefits associated with outgoing vessels because the 
analysis seems to carry forward existing average weights per TEU. This does not account for the 
increasing percentage of empty export containers that are missing from Table 26. 
 
Response:  While it may appear that there is an imbalanced loading for exports and imports, recall the 
distribution patterns in the Southeast.  It is quite likely that a particular container may enter Savannah, 
be brought to a distribution center in central Georgia, then reloaded and exported at Jacksonville.  As 
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aforementioned, just because you have more empty containers doesn’t mean the draft requirements 
will change significantly, since weight, stowage factors, port rotations and a host of other factors 
influence the amount carried on a vessel at a given time.  The value of an empty container is not as 
worth as much as a loaded one, and there could be a large level of container “leakage” from the region. 
Some areas such as Anchorage have a glut of empty containers.  Finally, it should be noted that the most 
recent commodity forecast shows a less dramatic split of exports and imports.  In fact, imports no longer 
exceed exports tonnage-wise in the out years. This information will be included in the final report. 
 
Smaller to moderate size vessels often do not have the marginal capacity to make opportunistic 
adjustments (in the form of carrying additional empty boxes). 

760V2-MM-231-EC127, 760V2-MM-231-EC128 
Comment:  NED benefits for harbor deepening arc based on design drafts. The load factor analysis in the 
report (sec. 3.4.4.1) does not account for the large proportion of empties that grow over time, due to 
increasing deficits in TEU export containers versus import containers. An attempt to utilize current 
weight and empty proportions given in Table 25 was used to show expected vessel utilization weights as 
a percentage of vessel weight capacity. The table below shows vessels will be significantly light loaded at 
Savannah, and resulting operating drafts are expected to be significantly shallower than design drafts. 
Table 25 shows a percent factor for empties by trade route and direction which does not relate at all to 
empty percent indicated in Table 33 of the load factor analysis. Any load factor analysis should be 
direction specific, as the variables vary substantially for export and import directions at most all US 
container ports. 
 
Response:  While it may appear that there is an imbalanced loading for exports and imports, recall the 
distribution patterns in the Southeast.  It is quite likely that a particular container may enter Savannah, 
be brought to a distribution center in central Georgia, then reloaded and exported at Jacksonville.  As 
aforementioned, just because you have more empty containers doesn’t mean the draft requirements 
will change significantly, since weight, stowage factors, port rotations and a host of other factors 
influence the amount carried on a vessel at a given time.  The value of an empty container is not as 
worth as much as a loaded one, and there could be a large level of container “leakage” from the region. 
Some areas such as Anchorage have a glut of empty containers.  Finally, it should be noted that the most 
recent commodity forecast shows a less dramatic split of exports and imports.  In fact, imports no longer 
exceed exports tonnage-wise in the out years. This information will be included in the final report. 
 
Smaller to moderate size vessels often do not have the marginal capacity to make opportunistic 
adjustments (in the form of carrying additional empty boxes). 

Recall that the Load Factor Analysis necessitated the use of averages to estimate the amount of cargo 
(and drafts) since containerships carry cargo destined for multiple ports loaded onto a vessel at a given 
time.  A detailed directional deployment analysis would require knowledge of the “vessel manifests” for 
an entire journey.  This information is proprietary.  The study team used what was loaded and unloaded 
at Savannah.  By applying average empties, bunkerage, and other factors, the study team could estimate 
the aggregate tonnage on a vessel at a given time given the vessel’s draft. 
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760V2-MM-231-EC129 
Comment:  The PDT had problems calibrating their model because vessels too often drafted more than 
design draft. They addressed this problem by reducing the amount of empties. It would seem that the 
proportion of empties should increase over time, decreasing the predicted drafts. 
 
Response:  While it may appear that there is an imbalanced loading for exports and imports, recall the 
distribution patterns in the Southeast. It is quite likely that a particular container may enter Savannah, 
be brought to a distribution center in central Georgia, then reloaded and exported at Jacksonville.  As 
aforementioned, just because you have more empty containers doesn’t mean the draft requirements 
will change significantly, since weight, stowage factors, port rotations and a host of other factors 
influence the amount carried on a vessel at a given time.  The value of an empty container is not as 
worth as much as a loaded one, and there could be a large level of container “leakage” from the region.  
Some areas such as Anchorage have a glut of empty containers.  Finally, it should be noted that the most 
recent commodity forecast shows a less dramatic split of exports and imports.  In fact, imports no longer 
exceed exports tonnage-wise in the out years. This information will be included in the final report. 
 
Smaller to moderate size vessels often do not have the marginal capacity to make opportunistic 
adjustments (in the form of carrying additional empty boxes). 

760V2-MM-231-EC130 
Comment:  This is Step 8. There is an assumption under without project that commodity forecasts can be 
handled throughout the project period. There is no capacity analysis of existing and future facilities at 
Savannah to demonstrate forecasted cargo can be accommodated. This comment in more fully 
documented in the Terminal Capacity Analysis. 
 
Response:  Under both the without and with project conditions, the Garden City Terminal will reach its 
build-out capacity [annual] in about 2030 at 6.5 million TEUs per year.  This is the maximum number of 
containers that could reasonably be processed, based factors such as the size of the terminal, the 
number of gates that provide access to the property, the number and size of the berths, the number and 
size of the container cranes, the number of jockey trucks that move the containers within the terminal, 
how the containers are stacked within the terminal, and the number of railroads that service the 
terminal and the frequency of their trains.  It is predicted that without deepening, more vessels will be 
required to transport the cargo that transits the port.  With deepening, the total number of vessels 
decreases as they will be able to load/unload without the current constraints of draft.  The firm Moffatt 
& Nichol conducted an analysis in 2011 which concluded that it is reasonable for the Garden City 
Terminal berth to achieve a 6.5 million TEUs throughput. The berth productivity required would not 
need to be particularly exceptional in that time frame. 
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760V2-MM-231-EC131 
Comment:  The computation of NED benefits should account for the proportion of TEUs, which are part 
of the overall volume forecasts at Savannah. Empty container movements should not be counted in NED 
benefit computations. 
 
Response:  Empty containers are part of containerized shipping and comprise a non-cargo related 
component of a vessel’s operation.  Operating drafts are key to any Corps deep-draft study, so the 
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District accounted for empty containers, bunkerage, and ballast in the transportation cost savings 
model. 
 
760V2-MM-231-EC132 
Comment:  Transportation cost savings are computed based on containers transiting the entire length of 
a given trade lane. There is no consideration that containers may be on or off loaded at an interim port, 
either due to an origin or destination along the route, or due to being transshipped at an interim port to 
a feeder vessel for final destination. These factors should be considered in applying the total vessel cost 
savings as NED benefits. 
 
Response:  The savings per TEU for the ocean voyage costs range from about $10 to $60 depending on 
the trade route distance, percentage of Savannah cargo and other factors.  This is derived by dividing 
the “benefiting tonnes” on each trade route, by the ocean voyage transportation costs for the 
respective routes.  Benefits were only claimed for cargo that was loaded or unloaded in Savannah. 
 
760V2-MM-231-EC133, 760V2-MM-231-EC134 
Comment:  The most widely accepted model for estimating regional development is IMPLAN. Instead, 
the report includes a regression analysis relating harbor tonnage vs. personal income. Why tonnage 
instead of TEUs? Regardless, the chosen model should then be applied to projcc.1 construction related 
employment. Of the two models, only IMPLAN fits that purpose. 
 
Response:   Tonnage is the most common metric used in Corps navigation projects and it is used in 
developing the unit costs for the transportation cost savings.  The vessel operating costs tables are also 
“tonnage centric”, but also provide the TEUs. 
 
The Corps evaluates its water resource projects from the National Economic Development (NED) 
perspective, which comprises the Federal objective and is defined as the gain in the national benefits to 
the US as a whole.  The NED benefits are comprised primarily of the reduced transportation costs as a 
result of project improvements.  The savings are presumably passed onto US consumers and businesses 
in the form of lower prices.  In performing NED analysis, Corps analysts are mindful not to claim benefits 
if a project would shift business from one port to another, since that would not be considered a gain to 
the nation but merely a transfer from one region to another.  
 
In recent years, the Corps has undertaken additional analyses which focus on the Regional Economic 
Development account.  In doing so, Corps analysts calculate the economic impacts to the region 
resulting from the influx of construction funds.  The primary effects measured in an RED analysis include 
temporary jobs and income.   
 
760V2-MM-231-EC135 
Comment:  The NED analysis would lead to little or no local (RED) impact on income because shipping 
volume supposedly remains unchanged. The GRR seems to claim no RED impacts, but it also seems to 
imply there are significant RED benefits at the same time. The real issue of benefit incidence would be 
how are the cost saving distributed between foreign producers, foreign shippers, American merchants, 
and American consumers. 
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Response:    The economic analysis identifies where cost savings would occur as a result of the proposed 
action.  For this project, the cost to move containers through the Garden City Terminal would decrease if 
the harbor is deepened.  Corps guidance does not require estimation of how those cost savings are 
translated (i.e., lower commodity prices which would lead to additional exports, additional profits, etc.). 
 
760V2-MM-231-EC136 
Comment:  Lastly, the Appendix repeatedly refers to the Federal discount rate as the OMH mandated 
discount rate. There is no such OMB mandate. It's the law specifically Section 80 of PL 
93-251. Also, the Treasury Department calculates it, not OMB. 
 
Response:  Concur. The Corps has revised the final report. 
 
Page 3-7 

760V2-MM-231-EC137 
Comment:  Intro paints a grim picture. Why wouldn't some of the cargo move to deeper ports without 
project if that would be cheaper? 
 
Response:  It is possible that some cargo could move to deeper and often competing ports without a 
project, as mentioned.  However, the Corps analyses do not indicate that is likely.  In 2006, GEC 
performed a multiport analysis on various hinterland origins and destinations for several South Atlantic 
and Gulf ports, including Savannah, Charleston and Jacksonville.  The findings suggest that there would 
be no substantial changes in the origins and destinations of imports and exports to key US markets 
served by Savannah.  Given this study’s findings, the SHEP economic analysis assumed that harbor 
deepening would not result in substantial changes in hinterland service area and therefore no change in 
overall cargo without and with channel improvements at Savannah harbor.  This assumption is 
supported by the fact that PPX 1 vessels are calling Savannah in increasing numbers and are anticipated 
to call in greater numbers once the Panama Canal is enlarged. 
 
In the draft report, it was assumed that PPX 2 vessels would call only if the channel were deepened to at 
least 44 ft; however, recent developments and carrier announcements indicate that even in the without 
project condition, PPX 2 vessels have and will continue to call at Savannah. 

There are many reasons why ports successfully capture business that have nothing to do with harbor 
depths.  In one recent example, Hanjin Shipping decided to leave Savannah Harbor and relocate to 
Jacksonville Harbor because the Port of Jacksonville gave them more control over their own terminal. 

760V2-MM-231-EC138 
Comment:  Who owns/uses these large distribution centers? 
It is more efficient to locate them near major population centers. 
Define 40 mile "trade radius", and what is the significance? 
 
Response:  According to the GPA website, Wal-Mart, Kmart/Sears, Dollar Tree, Lowes, Ikea, Pier One 
Imports, Home Depot and Dick’s Sporting Goods are some of the larger distribution centers in the 
region.  
 
With respect to trade networks, there are many trade radii.  One of the more commonly-cited ones is 
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the 40-mile trade radius.  Recent information shows 30% of all imports remain within a 30-mile radius of 
Savannah Harbor; 70% of exports are within 200 miles of the port.  This would include the Atlanta 
metropolitan region, home to 5.3 million people.  The distribution centers servicing Savannah are 
established in that area for a variety of regions. 
 
760V2-MM-231-EC139 
Comment:  A berth is a berth. Regardless of the number of operators, there is still a physical constraint 
to port facilities, 
 
Response:  Under both the without and with project conditions, the Garden City Terminal will reach its 
build-out capacity [annual] in about 2030 at 6.5 million TEUs per year.  This is the maximum number of 
containers that could reasonably be processed, based factors such as the size of the terminal, the 
number of gates that provide access to the property, the number and size of the berths, the number and 
size of the container cranes, the number of jockey trucks that move the containers within the terminal, 
how the containers are stacked within the terminal, and the number of railroads that service the 
terminal and the frequency of their trains.  It is predicted that without deepening, more vessels will be 
required to transport the cargo that transits the port.  With deepening, the total number of vessels 
decreases as they will be able to load/unload without the current constraints of draft.  The firm Moffatt 
& Nichol conducted an analysis in 2011 which concluded that it is reasonable for the Garden City 
Terminal berth to achieve a 6.5 million TEUs throughput. The berth productivity required would not 
need to be particularly exceptional in that time frame. 
 
760V2-MM-231-EC140 
Comment:  The Corps should use a holistic approach to expanding/deepening port facilities in response 
to the deepening of the Panama Canal, not port-by-port analysis. 
 
Response:  The Multiport Analysis dealt with alternate routing to Savannah and was found to be 
reasonable by reviewers, including independent entities.  The Congressional authorization of this project 
did not include the authority to conduct the requested analysis. 
 
760V2-MM-231-EC141 
Comment:  Attributing SAV cargo growth to GPA success in attracting Des to greater SAV has limits, 
given slow population growth of greater SAV. 
 
Response:  The Port of Savannah experienced rapid growth for a number of reasons.  Distribution 
centers setting up shop in the area is just one of the factors. 
 
760V2-MM-231-EC142 
Comment:  The text seems to confuse vessel calls with the loading and unloading of cargo. It is typical 
for vessels to call seven days a week. However, it is not the practice 10 work weekends, especially 
Sundays. The Regional Port Analysis alludes to this 
 
Response:  While ports may not prefer to employ workers (gangs) on Sundays, they are gradually 
adopting their practices to comply with the international standards of the shipping industry, most of 
which involve a minimum of 6-day workweek and 16-hour days.  Some ports now operate 24 hours a 
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day, 7 days a week, with only a handful of holidays throughout the year.  For Savannah to approach their 
expected capacity, they will more than likely need to operate continuously. 
 
760V2-MM-231-EC143 
Comment:  There were 32 separate classes in Table 5. It is difficult to track the analysis when it moves to 
only these 5 classes. 
 
Response:  Recall that Table 5 was intended to describe the world fleet in general (which was analyzed 
by MSI).  Later the information was filtered down and presented the deployment patterns found to be 
more representative to North America, to the US East Coast, then ultimately to Savannah.  The District 
debated over whether to keep Table 5 in the appendix because of this potential confusion, but decided 
to keep it in to depict the world fleet. 
 
760V2-MM-231-EC144 
Comment:  Clarify the loaded LNG clearance requirement, if 90,000 ft then pretty much the entire 
channel and entrance must be cleared until berthing or departure from the entry bar of LNG vessel. Is 
this accounted for in HarborSym? 
 
Response:  The LNG safety zone requirement is included in the HarborSym analysis.  The Georgia Port 
Authority stated that when a loaded LNG vessel in transiting the system, all other traffic is delayed until 
the vessel reaches the Elba Island terminal.  Vessel traffic in the HarborSym model cannot be delayed by 
a specific class.  Therefore, the 90,000-foot safety zone for the LNG class was used in the model as a way 
to keep all other vessel classes from transiting when an LNG vessel calls on Savannah Harbor. 
 
760V2-MM-231-EC145 
Comment:  What is the basis for the values, especially for PPX class underkeel clearance? See main 
report page 104. 6.1.1(b), 2 ft underkeel? 
 
Response:  The underkeel clearances stated in the Appendix account for the dynamic condition and 
include squat, trim, and freshwater sinkage.  Once these factors are netted out, the underkeel clearance 
requirements are representative of the standard practice. 
 
760V2-MM-231-EC146 
Comment:  42 ft channel provides 42 ft of depth 94% of the time, not 100%. What's this about, especially 
with overdredging and advanced maintenance? 
 
Response:  Reference depths are tied to reference datums of Mean Lower Low Water (MLLW).  There 
are times when the tides are below the average of the MLLW, and therefore represent what is known as 
the extreme tide.  In the graph, 6% of the time the tides will be below -42 feet.  Depths identified as 
over-dredging and advanced maintenance are areas related to dredging and sediment storage; they are 
not reliable for use by vessels. 
 
760V2-MM-231-EC147 
Comment:  Panama Canal max draft currently 39.5 ft. not 38.5 ft. (ACP Notice N·,-2007) 
 
Response:  Concur.  We have revised the report. 
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760V2-MM-231-EC148 
Comment:  Statement that transport of empties causes problems with channel limitations doesn't hold 
water. Empties are lighter, only if exports nearly match imports is this true. The "problems' caused by 
empties as they relate to channel depth constraints does not seem to make sense. 
 
Response:  While it may not appear to make sense at first, recall that some trade routes predominantly 
deal with heavy exports so that it is possible for vessels carrying a significant imbalance of empties yet 
still requiring deep drafts.  Smaller to moderate size vessels often do not have the marginal capacity to 
make opportunistic adjustments (in the form of carrying additional empty boxes). 
 
760V2-MM-231-EC149 
Comment:  "The carriers emphasized repeatedly that East Coast ports would need to be able to receive 
loaded Post Panamax vessels upon Panama Canal expansion or risk losing services to ports which can 
accommodate this traffic.' How does this compare the without project assumption that Garden City will 
not lose traffic? 
 
Response:  Just because the carriers state that they will risk losing services to ports that are able to 
accommodate the traffic (or threatened to leave), doesn’t mean it will actually happen.  Savannah 
Harbor experienced rapid growth in spite of its present channel restrictions.  The analysis assumes the 
same volume of cargo with and without a project. 
 
760V2-MM-231-EC150 
Comment:  Using 2005-07 for the baseline, weighted toward 07, is not representative. At the top of the 
bubble. The data should be independently validated, GPA as sole data source has a vested interest in the 
project. What about waterborne commerce stats? 
 
Response:  The year 2005 was not a bubble, at least as Savannah was concerned.  The commodity 
forecast has been updated to include historical data for tonnages, TEUs and other data of actual 
containership vessel calls at Garden City Terminal from 2005 through 2010.  A regression analysis (2005-
2010) was performed for each world region route and will be used to establish the baseline forecast 
starting point with the following exceptions.  The ECUS Africa service has limited data (i.e., 2005 and 
2006).  Trade on this route is intermittent at best.   Accordingly, a straight average was used.  The FE 
ECUS EU PEN and FE ECUS PEN services were capped at 2010 tonnage levels versus using the regression 
results.  This capping was performed due to the trend, which developed over the last few years whereby 
there has been a shifting of services that were originally on routes that use the Panama Canal to those 
that use the Suez Canal. 

 
Route specific Savannah Harbor growth rates were then developed from a 2010 Global Insight South 
Atlantic Trade forecast (as performed in the original analysis).  These rates were applied to the new 
forecast baseline to establish the long-term trade forecast (metric tons). 
 
The narrative describing the reason for departure from the GI forecast and the methodology for 
developing the growth rates has been updated.  The GI forecast was used to derive rates of 
growth/change and apply those rates to actual Savannah cargo information. 
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As for why GPA data was used, it is widely accepted that there is a time lag with obtaining PIERS and 
WCSC statistics.  The data had been derived from history, pilots, harbor masters and from WCSC was 
found to be reasonable for this study.  PIERS and WCSC data were used to calibrate the LFA model and 
to make adjustments, so the data was not entirely GPA’s. 
 
760V2-MM-231-EC151 
Comment:  Why is furniture the leading import commodity? If so, these particle board pieces are heavy. 
Why are impor1 TEU's far east so light (5.67 tons)? 
 
Response:  Furniture is the leading import, but recall that container vessels often carry a variety of items 
(heavy and light) simultaneously.  Furniture could include very light bamboo chairs and pre-assembled 
plastic tables (which comprise a lot of dead space), not only heavy rubber wood or particle board.  They 
may also include light weight packaging, which may occupy more space. 
 
760V2-MM-231-EC152 
Comment:  Metric tons exported thru (Panama) greatly exceed imports, yet empties compose 67% in 
Table 25. 
 
Response:  See response to prior comment.  There are fewer filled containers, but they are heavier. In 
fact, their weights are among the heaviest used.  Thus, it is quite possible to carry half as many loaded 
boxes with a lot of empties and still draw that depth of water. 
 
760V2-MM-231-EC153 
Comment:  Trade forecasts for what? How were they allocating 10tallmpor1S and exports between 
various harbors? 
 
Response:  The subsequent sections (Section 3.3.2.1 through 3.3.2.2) elaborate on the GI commodity 
forecast.  They describe commodities and regions, rather than on a port-by-port basis. 
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760V2-MM-231-EC154 
Comment:  Does putting Canada, Caribbean, Central America into NE Asia region skew the analysis in 
favor of Panama crossings? There is plenty of Canadian shipping thru the St Lawrence Seaway that has 
nothing to do with Panama. 
 
Response:  No.  Most, if not all stops in Canada would presumably call at other North American ports, 
primarily those in the United States.  Halifax is another port that is naturally deep.  Long voyages 
generally result in shippers calling at many ports. 
 
760V2-MM-231-EC155 
Comment:  Egypt would make more sense in Mediterranean than SE Asia. 
 
Response:  See response to prior comment.  Egypt may be located in the Mediterranean, but serves as a 
main stopping point of the SE Asian voyages (and so it is likely to experience the same vessel traffic as a 
result of the SE Asian growth). 
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760V2-MM-231-EC156 
Comment:  Half of the Imported TEUs from China. How long is this trend expected to continue? What if 
currency imbalances are corrected? This may sound like the macroeconomic question for the ages, but it 
must someday be addressed. As the K/L ratio increases in China and India the trade advantage from 
lower wages will diminish. 
 
Response:  Shipping research suggests that as the Northeast China market matures, the manufacturing 
centroid may relocate to SE Asia then possibly to India. It is less certain for Africa given their lack of 
comparable infrastructure.  There is great uncertainty surrounding this in the near term.  
 
Corps guidance on deep-draft navigation projects emphasizes using empirical data whenever possible 
and making forecasts over a 50-year period of analysis.  Data on the past and present problems help 
shape the future without project condition scenario, which serves as a baseline for project formulation 
and evaluation.  As one would expect, a 50-year forecast contains uncertainty, so several sensitivity 
analyses were performed using lower growth rates, no growth, and increased packaging densities.  The 
results generally show project improvements would be economically justified under the alternate 
scenario. 

Sensitivity analyses were performed using alternate growth forecasts, some of which address the 
concern about import growth from China.  The types of sensitivity analyses were carefully developed by 
the PDT and reviewers, and capture the main sources of uncertainty. 

760V2-MM-231-EC157 
Comment:  "The fastest growth will take place in developing countries.” Fastest growth in NE Asia and 
slowest is with Africa. However, it seems likely that Africa may well host the next generation of low cost 
factories. 
 
Response:  Shipping research suggests that as the Northeast China market matures, the manufacturing 
centroid may relocate to SE Asia then possibly to India. It is less certain for Africa given their lack of 
comparable infrastructure.  There is great uncertainty surrounding this in the near term. 
 
Corps guidance on deep-draft navigation projects emphasizes using empirical data whenever possible 
and making forecasts over a 50-year period of analysis.  Data on the past and present problems help 
shape the future without project condition scenario, which serves as a baseline for project formulation 
and evaluation.  As one would expect, a 50-year forecast contains so much uncertainty, so several 
sensitivity analyses were performed using lower growth rates, no growth, and increased packaging 
densities.  The results generally show project improvements would be economically justified under the 
alternate scenario. 

Sensitivity analyses were performed using alternate growth forecasts, some of which addresses your 
concern about import growth from China.  The types of sensitivity analyses were carefully developed by 
the PDT and reviewers, and capture the main sources of uncertainty. 
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760V2-MM-231-EC158 
Comment:  Table 16 shows imports increasing by 80 % from 2015 to 2028. Table 19 shows exports 
increasing 38% during the same period. On page 38 is says "the rate of change in exports is slightly lower 
than that of Imports." Less than half the rate is not 'slightly lower". All of these figures are by weight 
which brings to question the claim that trade is balanced in the future. 
 
Response:  Concur.  The text has been revised.   
 
760V2-MM-231-EC159 
Comment:  Should show overall total annual rate of change rather than just by trade lane 
 
Response:  The Corps will consider this suggestion and include it if it enhances the tables.  
 
760V2-MM-231-EC160 

Comment:  50% increase in loaded TEU exports 2015-2032, 130% Increase in loaded import TEUs 2015-
2032. 87% total TEU increase including empties. MTs Increase 63.2%. Since empties Increase as a 
percentage of export totals, this should lighten export transit vessels and decrease draft requirements. 
This table is misleading, In order to balance TEU cargo flows including empties for each year total 
Inbound and outbound container counts should match. This table needs to be completely redone because 
the Imbalance eventually reaches about 1.5 million TEUs annually for 2032 - 2064, or over 28% of all 
container movements at Savannah. Basic shipping 101 ; unless storing or off leasing containers locally, 
total loaded and empty TEUs Import and export should equate. 
 
Response:  While it may appear that there is an imbalanced loading for exports and imports, recall the 
distribution patterns in the Southeast.  It is quite likely that a particular container may enter Savannah, 
be brought to a distribution center in central Georgia, then reloaded and exported at Jacksonville.  As 
aforementioned, just because you have more empty containers doesn’t mean the draft requirements 
will change significantly, since weight, stowage factors, port rotations and a host of other factors 
influence the amount carried on a vessel at a given time.  The value of an empty container is not as 
worth as much as a loaded one, and there could be a large level of container “leakage” from the region.  
Some areas such as Anchorage have a glut of empty containers.  Finally, it should be noted that the most 
recent commodity forecast shows a less dramatic split of exports and imports.  In fact, imports no longer 
exceed exports tonnage-wise in the out years. 
 
760V2-MM-231-EC161 
Comment:  An analysis was done to substantiate the conversion from tonnage in the commodity 
forecasts to TEUs. The conversion appears correct. A further analysis was done to evaluate the weights 
of containers loaded their average weights by service route and direction, and the percent of empties to 
determine how heavy vessels will be. Findings Indicate vessels will be loaded from under 50% of weight 
capacity to under 92% of weight capacity of the design vessel. 
This means vessels will be utilizing far less than vessel design drafts in transits within Savannah Harbor, 
This should be accounted for In NED benefit calculations. 
 
Response:  Yes. The TCS model accounted for cargo and no-cargo use patterns of each trade route.  
Vessels generally did not reach their design drafts.  Also, the empty to loaded TEUs were the MINIMUM 
percentages, not the average. 
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760V2-MM-231-EC162 
Comment:  Empty to loaded TEUs by route should change over time. 
 
Response:  The empty to loaded TEUs were the minimum percentages, not the average.  The average 
may indeed change over time.  The Corps believes that using the minimum percentages results in a 
conservative assessment. 
 
760V2-MM-231-EC163 
Comment:  refer back to Table 12 
 
Response:  The Corps will consider the suggested revision. 
 
760V2-MM-231-EC164 
Comment:  How long can the US continue to grow imports that exceed exports? This relates to 
commodity projections and the assumption that Imports continue to grow unabated. 
 
Response:  Global Insight recently provided an updated commodity forecast, which provides growth 
rates lower than the ones used in the draft report.  The GI database contained over 180,000 rows of 
cargo related data and based on an unconstrained forecast.  As you noted, the capacity at Savannah is 
far lower than the forecast.  The District truncated the cargo volumes for the out years when the 6.5 
million TEU capacity at Garden City Terminal is reached.  On a broader level, the trade imbalance is quite 
real and has been the focus of the current Administration’s initiative to double exports.  
 
760V2-MM-231-EC165 
Comment:  Have mercy on the reader and list the actual drafts. Why not use a numeric code instead of 
an alpha code? 
 
Response:  MSI’s database categorized the world fleet in this manner.  They are presented in this way to 
allow the reader to follow how the Corps used the input data to produce its calculation of expected 
economic benefits.  
 
760V2-MM-231-EC166 
Comment:  Regression equations using natural logs almost always have an extremely high R2, so the 
correlation may be relatively meaningless. 
 
Response:  The R2 was not intended to prove that there is a correlation between the number of vessels 
and containers (that’s a given).  The formula in the equation is reused to calculate the capacity and 
ultimately, the number of vessel calls.  At the same time, the Corps applied MSI’s vessel forecast, which 
shows a gradual replacement of smaller vessels in the world fleet with larger ones (and once the 
Panama Canal is completed, an entirely new vessel, PPX2, appears for many of the trade routes).  The 
transportation cost model meshes the two forecasts together by assigning cargo on a fleet of vessels 
which change over time. 
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760V2-MM-231-EC167 
Comment:  These Figures prove nothing more than the intuitively obvious that you need more boats to 
move more containers. However, this study is based on using bigger boats. How are these figures 
incorporated into the study? 
 
Response:  The R2 was not intended to prove that there is a correlation between the number of vessels 
and containers (that’s a given).  The formula in the equation is reused to calculate the capacity and 
ultimately, the number of vessel calls.  At the same time, we applied MSI’s vessel forecast, which shows 
a gradual replacement of smaller vessels in the world fleet with larger ones (and once the Panama Canal 
is completed, an entirely new vessel, PPX2, appears for many of the trade routes).  The transportation 
cost model meshes the two forecasts together by assigning cargo on a fleet of vessels which change 
over time. 
 
Page 3-9 

760V2-MM-231-EC168 
Comment:  The forecast estimates about 900 PPX2 vessel calls in 2025, with most (600+) going to SE Asia 
thru the Panama Canal or the Far East thru the Suez. A round trip on either route takes about B weeks. 
That represents equivalent of the full-time use of about 90 PPX2 vessels on these two routes alone, or 
over 15 %. Overall, it seems that more than 20% of the PPX2 world fleet is expected to be devoted to 
trade routes that include Savannah. For this to be a reasonable assumption, the GRR should demonstrate 
that carriers will deploy so many such vessels in these services based on cost efficiency relative to other 
routes throughout the world. 
 
Response:  While there are periodic realignments of vessel strings from time to time, recall that the 20% 
of the Panamax vessels are calling at Savannah right now, so it is not unreasonable to expect the 
assumed percentages in the future.  
 
760V2-MM-231-EC169 
Comment:  The correct presentation of the equation should be: y = 0.3621 x + 105.718 TEU's 
Units are often omitted from equations/calculations (eg. box on p. 56) which makes following the logic 
employed more difficult than necessary. 
 
Response:  Concur.  The Corps has revised the report to increase traceability. 
 
760V2-MM-231-EC170 
Comment:  This is almost completely static. Hard to believe no sourcing shifts over the next 50 years. The 
sensitivity analysis is focused on absolute growth rates, but never addresses sourcing shifts. 
 
Response:  The information provided in Table 31 provides the aggregate share of tonnage for the PX and 
PPX vessels, so it is likely to remain static from that standpoint.  However, recall that there are major 
shifts across vessel classes for each of the trade routes.  The Corps included Table 31 to allow the reader 
to identify trade routes benefitting from the project. 
 
  



1003 

 

760V2-MM-231-EC171 
Comment:  FE (Panama) route has 8.74% empties, while table 25 shows 67% empties for export to FE 
(Panama). The entire study should be consistent in applying directional analysis. TEU weights, vessel 
toad factors are very different import/export. 
Panama route has lowest Tons/TEU. Trade with S. America has minimum % empty of 30.24%, which is 
highest by far and yet the Tons/TEU Is the highest. 
 
Response:  The FE (Suez) route has 8.74% empties, rather than the FE (Panama) route identified in the 
comment.  The FE (Panama) shows 6.46% empties.  The 8.74% represents the minimum percentage of 
empties for that particular trade route.  The 67% figure refers to the historical average.  The percentages 
shown in Table 33 were minimums, not averages.  These minimum percentages are input into the load 
factor analysis to correctly calibrate the model and determine the vessels’ maximum practicable 
capacities.  Not including these minimums in the model could potentially show vessels requiring too 
much draft.  Trade routes are significantly different and reflect the wide variation in trade (weights, % 
empties, vacant, etc).  The data in Table 25 was derived by actual data (and applied averages), with wide 
disparities for imports and exports.  With respect to the South American percentages, with such heavy 
cargo, you would need to provide a larger number of empty containers to stay within the draft 
requirements. 
 
760V2-MM-231-EC172 
Comment:  The POT assumes that vessels would load to their Max Practical Load Draft Given the volume 
of empties and average tons per container previously provided, this is not the case. Vessels cube out 
before reaching MPLD. 
 
Response:  This all depends.  Refer to the response to the prior comment.  With 30% empties, vessels 
would certainly cube out early in the loading and never reach their MPLD.  The Transportation Cost 
Savings Model accounts for this as well (which prevents us from over-claiming benefits for those 
vessels).  Each trade route, vessel class, etc. was evaluated separately. 
 
760V2-MM-231-EC173 
Comment:  The sailing draft columns seem to be channel depths, but why would they vary by route? 
Why is max sailing draft 42.8 for ppx1 and 42.7 for ppx2 at 42 and both increase at 44 ft? What is the 
rational for different Max Practicable Sailing Drafts for the PPX1 and PPX2 well before the channel 
depths at which the maximum MPSO? An example in the text might be helpful to validate the 
calculation. 
 
Response:  The Corps has revised the labels in Table 35.  The titles now read “project depth alternatives” 
with the MPSD making up the entries within the table.  The Corps considered tracing the savings from 
loading of vessel, through the MPSD and benefits, but it was unwieldy for this appendix.  A more 
thorough explanation can be found in the TCSM documentation, flow charts and annotated 
spreadsheets. 
 
Note that there are vessels in the world fleet (and of which were incorporated into the model) that fell 
under the “Panamax” category, yet have design drafts greater than the Panama Canal.  Such vessels 
have maximum design drafts of 44.02 feet and were applied to routes that bypassed the Canal (ECUS 
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MED and ECUS EU GULF).  Moreover, these vessels are dictated mainly by their dimensions of length 
and breadth, and less so by draft (which can be adjusted to fit through the Canal). 
 
760V2-MM-231-EC174 
Comment:  Is it appropriate to look at costs per ton instead of cost per container? Step 5· Determine 
Current Cost of Commodity Movements of ER 1105-2-100 seems to also require that costs Include transit 
fees at the Panama Canal. Are these fees, which are $72 per TEU transit, included in the unit costs? 
 
Response:  The $72/TEU fees were not included in the total costs, assuming that tonnage is constant 
since they are believed to be incurred without and with a harbor deepening.  Any increases in marginal 
costs per TEU that may occur would likely be too small to warrant further investigation. 
 
760V2-MM-231-EC175 
Comment:  It would seem that PPX2 vessels would be assigned to the most efficient routes in the world, 
Where are those? Analysis starts the PPX2 at 44 ft channel. The PPX2 becomes most efficient on the 
Panama Route at a channel depth less than any other route. Why? Need to explain. 
 
Response:  Right now, the most efficient routes for PPX2 vessels are for the Asia to Europe trade, but 
over time more routes would be added as the containerized trade continues to grow and PPX2 vessels 
comprise greater shares of the world fleet.  Historically, the newest vessels have been first assigned to 
the Trans-Med routes, followed by the Trans-Pacific, the Trans-Atlantic, then finally, the North-South 
American routes.  The deployment component of the TCSM applied the reduction of unit costs as a basis 
for switching from one class of vessel to another.  The FE (Panama) trade route contains so much light 
cargo (readily hung textiles, finished products) and given the low percentage of empties and vacant 
slots, vessels “cube out” or “volume out” at a low project depth.  The savings can be realized with a 44-
foot project by switching to PPX2.  This is not the case for many of the other routes. 
 
760V2-MM-231-EC176 
Comment: ·Upon further discussions with the PDT and reviewers, the POT changed their assumptions 
slightly by applying a 140 percent replacement ratio of PPX1 vessels.' 140 % does not seem to be a slight 
change. What is this adjustment as opposed to say 120%, based on? It seems odd that the adjustment is 
only from PPX2 to PPX1 vessels at 42 ft. This narrative seems unclear and leaves the adjustment 
seemingly arbitrary. 
 
Response:  The 140% figure was derived by the gain in vessel capacity from a PPX Gen1 vessel to a PPX 
Gen 2 vessel.  There is a range of capacities for each type of vessel, but we took an average TEU capacity 
(8700 TEUs/6200TEUs) to derive the 1.4 or 140% gain.  The 42-foot project represents the without 
project condition. 
 
760V2-MM-231-EC177 
Comment:  What does the 140% replacement ratio mean? In the w/o project condition, (42 ft), w/ no 
PPX1 vessels, the PPX2 vessels are increased by 5% in 2015 to 24% in 2032. Also, the only difference 
between the adjustment and no adjustment at 48 ft Is 1 fewer PPX1 in 2020 and one fewer PPX2 in 2025. 
 
Response:  We are unsure that the commenter is referring to the correct table.  Table 39 shows no PPX2 
vessels and numerous PPX1 vessels.  The 140% replacement ratio accounts for the change in TEU 
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capacities between a PPX Gen1 and PPX Gen 2 vessel.  For the FE (Panama) ECUS route, the unit cost 
savings begin at the 44-foot project alternative, so it makes economic sense for a shipper to begin using 
PPX2 vessels at that point.  Subsequent deepenings have no impact on the number of vessel calls.  For 
the ECUS MED route, one in which the cargo is heavier, the savings (and adjustment) does not begin 
until the 46-foot project alternative (Table 40). 
 
760V2-MM-231-EC178 
Comment:  Why are there 279 PPX2 vessels at 44 ft in 2020 and only 276 at 45 and 276 in Table 39? 
Looks like a typo. 
 
Response:  Concur.  The final report includes the correction. 
 
Page 3-10  

760V2-MM-231-EC179 
Comment:  At certain depths it becomes economically advantageous to switch from a PPX1 vessel to a 
PPX2 vessel. The number of PPX calls that was predicted by MSI for its unconstrained channel could then 
be applied. (For the FE (Panama)-ECUS example, once the channel depth reached 44 feel, PPX2 vessels 
were deployed at Savannah. 
 
Response:  Concur. 
 
760V2-MM-231-EC180 
Comment:  Comparing table 41 with table 25 P. 42, FE trade looks like about 1300 import TEUs per PPX1 
Call and 1800 TEUs per PPX2 call at -48'. Import only. Why no such analysis of exports? Why show Gulf 
when benefits primarily to Panama and Suez services? 
 
Response:  The numbers should not completely reconcile.  MSI prepared their vessel fleet forecast using 
a different commodity forecast (which was a higher, unconstrained forecast).  This was undertaken prior 
to the release of Global Insight data.  The MSI forecast had assumed a constant capacity and a constant 
share of Savannah cargo.  Nonetheless, the Corps was able to use MSI’s vessel fleet forecast as a 
baseline and made adjustments to certain conditions when meshing the: (1) the Load Factor Analysis, (2) 
share of Savannah cargo allocated to the trade and (3) a different forecast.  The District provided two 
examples Panama and Gulf as a means of allowing the reader to trace routes other than the primary 
benefits.  It also performed an analysis of exports as well, but only displayed the calculations for the 
imports.  The transportation benefits to the Gulf trade route was minor compared to some of the others 
(See Table 57). 
 
760V2-MM-231-EC181 
Comment:  The residual forecasted tonnages left after allocation to the Sub-Panamax and PPX vessel 
classes were then allocated to the Panamax fleet. The number of vessel calls required by this class was 
based on historical averages of Savannah's share of vessel capacity for the Panamax vessel class: These 
statements seem to contradict themselves. How does the residual tonnage magically match the historic 
share? 
 
Response:  Instead of saying, “historical share” the Corps has revised the text to read, “historical 
utilization of Panamax vessels”.  The final report also provides an example for a particular route, e.g., 
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Panamax vessel use for imports is 17% to derive the number of Panamax calls.”  The historical share is 
one of the assumptions for vessel loading.  
 
760V2-MM-231-EC182 
Comment:  Sums are often off by one. Net savings between 46 ft and 47 ft is 0 PX voyage in 2015 (after 
correcting math), 5 PX In 2020, 9 PX in 2025 (after correcting math), and 11 PX voyages in 2032. 
 
Response:  Concur.  The TCSM computed partial vessel calls.  When the District removed the decimal 
places, there were some rounding errors.  The final report includes a revised appendix. 
 
760V2-MM-231-EC183 

Comment:  1. Not an assumption, but a fact. 
6. Question the need for4+ ft of underkeel clearance. 
8. Avg. weight per container should include empties and differentiate between imports and exports. 
Vessels exceed MPD 85% of time? This should be substantiated by specific examples, as this assumption 
is critical to determining appropriate drafts for vessels in transit. 
15. Does final comment mean that rerouting cost savings exist and benefit model somewhat overstates 
benefits by not allowing rerouting w/o a project? Under the without project cargo is likely to be rerouted 
to Charleston and Jacksonville. Likely in the with project condition, cargo would be routed to Savannah 
from Charleston and Jacksonville. This should be considered when computing benefits. Also, historic 
growth rates at SAV have been affected by labor lockout on W Coast in 2003, which has already given 
impetus for shift to SE US ports. Hinterlands are not unique to a given port, especially in SE where CHS is 
less than 100 miles away and has rail/highway access as well. 
 
Response:  Assumption 1.  The District believes it is worthwhile to remind the reader that Post-Panamax 
ships already call at Savannah.  The text has been revised to state that they will continue to do so in the 
future. 
Assumption 6.  See prior response on underkeel clearance (and freshwater sinkage). 
Assumption 8.  The 85% figure represents the upper threshold used in the load factor model.  This 
should read that vessels will be at or LESS than their MPDs 85 percent of the time.  The District has 
revised this in the final report. 
Assumption 15.  Based on the findings of the multi-port analysis as well as dialogues with HQUSACE and 
reviewers, the assumptions of Savannah’s cargo with and without project were found to be reasonable 
and that most, if not all, of the benefitting cargo claimed in Savannah was due to increased waterborne 
efficiencies.  The West Coast lockout reverberated strongly in the shipping world and may have led to 
further shifts to the Southeast (we can add that statement on history).  The District agrees that 
hinterlands are not unique to Savannah.  Global Insight’s commodity forecast contained an implicit 
hinterland analysis already.  Finally, the District acknowledges that some minor cargo shifts are possible 
(and point it out in the report).  However, the strength of the benefit-cost ratio of the overall project 
does not warrant further investigations of the potential minor shifts that would not change the 
justification or optimization of the project.  
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760V2-MM-231-EC184 
Comment:  This table seems to be a duplicate of Table 42. 
 
Response:  Concur.  Table 42 provides a snapshot of the number of calls, whereas Table 49 was 
displayed as part of the transportation cost savings analysis. 
 
760V2-MM-231-EC185 
Comment:  The % World Fleet looks very high (sometimes 25%) for PPX2 vessels in the out years. At 42 ft, 
32% share of PPX1 also looks very significant. 
 
Response:  See the response to prior comments on port rotations.  Savannah is one of many stops on a 
voyage.  Without a deepening project, many shippers would rely more on PPX1 vessels instead of 
switching over to PPX2 vessels, so 32% share is not unreasonable.  Some of this share would shift with 
varying project depths. 
 
760V2-MM-231-EC186 
Comment:  'a certain share of each vessel's cargo was exclusive to Savannah." Yes, but how much of the 
cargo to Savannah is "exclusive to Savannah"? Some could have just as easily gone to Charleston. 
 
Response:  The box was intended to remind the reader that the District was careful not to claim benefits 
for the entire voyage, and tried to isolate cargo and voyage costs exclusive to Savannah. 
 
760V2-MM-231-EC187 
Comment:  The equation is used to calculate Savannah fraction of cargo, but it is not done separately for 
imports and exports as is appropriate. 
 
Response:  Because the equation is ultimately used in allocating the voyage costs, the District only 
looked at the share of cargo in Savannah as a percentage of the total cargo for an entire itinerary. 
 
760V2-MM-231-EC188 
Comment:  All of the cargo does not go the entire length of the voyage because of interim port calls en 
route. There should be a factor applied to account for cargo with origins or destinations other than the 
terminus nodes of the vessels' routes. 
 
Response:  The District applied a factor based on the proportion of share for total tonnage carried by 
itinerary to determine the percentage for Savannah.  For example, Savannah may comprise 20% of 
tonnage on a vessel.  How shippers decide to allocate costs is based on the cargo value and its 
perishability. 
 
The Load Factor Analysis necessitated the use of averages to estimate the amount of cargo (and drafts) 
since containerships carry cargo destined for multiple ports loaded onto a vessel at a given time.  
Performing a true directional deployment analysis would require knowing the “vessel manifests” for an 
entire journey.  This information is proprietary.  The study team knew was what loaded and unloaded at 
Savannah. By applying average empties, bunkerage, and other factors, the study team could estimate 
the aggregate tonnage on a vessel at a given time given the vessel’s draft. 
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760V2-MM-231-EC189 
Comment:  Just a 1 % reduction in the commodity growth reduces vessel cost savings benefits by $30 
million (almost 30%). Also, a 1% increase adds fewer benefits than a 1% decrease. So, the economic 
analysis does not seem to be symmetrically sensitive 10 the commodity forecast. 
 
Response:  Concur.  The benefits are not symmetrically sensitive to changes in the commodity forecast 
since the growth rates vary widely by region and corresponding impacts differ (Load Factor Analysis, 
baseline number of calls, savings, etc..  Some routes are more sensitive to growth rate changes). 
 
760V2-MM-231-EC190 
Comment:  A 25% reduction in PPX calls reduces benefits even more than a 1% decline in commodity 
growth. 
 
Response:  Concur.  The number of PPX calls is a bigger driver in the overall benefits calculations, as 
demonstrated by the sensitivity analysis. 
 
Page 3-11 
 
760V2-MM-231-EC191 
Comment:  Actually, the most successful greening initiative to dale seems to be the slowing of vessel 
cruising speeds 10 save fuel and reduce emissions. 
 
Response:  Concur.  This particular sensitivity (loading containers more fully to maximize space) was 
suggested by one of the ATR reviewers.  The District failed to find any literature surrounding this 
potential change in vessel packaging, but we still performed the sensitivity analysis to identify its 
potential effect.  You are correct in saying that one way of reducing emissions is by running vessels at 
slower speeds.  The Corps is in the process of developing vessel operating costs for a variety of vessel 
speeds, which will lead to greater precision in the future. 
 
760V2-MM-231-EC192 
Comment:  No growth scenario. Vessels transportation cost savings benefits decline by more than half. 
While the b/c ratio is over 4 for the project as a whole and justification of a project is not sensitive to the 
forecast the size of the optimal plan certainly is. The NED plan is sensitive to the assumption that the 
forecasted commodities 'Hill move through SAV, regardless of the actual Garden City capacity. 
 
Response:  Concur.  GPA has specific measures identified that would expand the capacity of its Garden 
City Terminal over time up to its 6.5 million TEU capacity to keep ahead of the expected demand.  The 
Corps expects GPA to be able to expand the terminal’s capacity as needed to meet demand.  
 
760V2-MM-231-EC193 
Comment: ·overall results of the sensitivity analyses confirm that there is a strong likelihood that 
improvements 10 Savannah Harbor are well Justified economically and that the NED plan for Savannah 
Harbor is 47 feet." Disagree. There is no discussion of the relative likelihood of these sensitivity scenarios. 
The discuss focuses on the overall BIC ratio and the relevant discussion should be on the optimal channel 
depth. The sensitivity analysis does not conform to the requirements of ER 1105-2- 100 E-l0.e. (4)(b) to 
consider alternative user fees. Total TEUs in the future rely on cargo moving from west coast to east 
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coast destinations after the Panama Canal is enlarged. However, as stated in the NYT (12 Dec 2010), 
·Officials in Panama are also expected to charge higher lolls for the canal to pay off the national loan 
that is financing the expansion, Those costs 10 shippers could offset potential savings in improved 
logistics. 
 
Response:  Reviewers requested “plausible” future conditions when developing each sensitivity analysis.  
The conclusions are meant to inform the reader that under most of the “plausible” sensitivities, project 
improvements would be economically justified and that the NED plan would be the -47 foot depth most 
of the time. 
 
760V2-MM-231-EC194 
Comment:  What units correspond to the Y-axis? They appear to be seconds, which seems an 
unimaginable level of detail. This model estimates the number of seconds? If so, then most iterations are 
within a minute of each other. The discussion of the Harbor Sym model does not list all specific variables 
or their distributions. If indeed the output variable is seconds, the average vessel IS in the system just 
under 35 hours. This computes. based upon 2032 vessel calls to just Garden City (over 3000) This would 
put 12 vessels In the system every moment of every day on average trying to use only 9 berths at Garden 
City. If the outputs are measured in hours, hours of vessel time in harbor? Transiting channel? For what 
year? With or without which meeting areas? 
 
Response:  The Y-axis displayed on Figure 34 is in hours.  The HarborSym model calculates the average 
time for the entire vessel fleet in the system as a whole for each iteration through the model.  At the 
end of the iteration, an average time in the system is provided for the fleet.  After running multiple 
iterations, an average time in the system can be calculated by evaluating the results for each model 
iteration.  Figure 34 demonstrates the similarity for the average time in the system through model runs 
30 through 100.  Therefore, 50 iterations was chosen for the calculations provided in the Economic 
Appendix. 
 
760V2-MM-231-EC195 
Comment:  "The Pilots indicated that they currently -can meet all vessel classes using the harbor now 
including two post Panamax vessels'. Does the model ever allow vessels to meet w/o project? If not, it 
overestimates benefits. 
 
Response:  The pilots have indicated that two light loaded Post-Panamax vessel could meet within the 
current channel configuration under pristine channel conditions.  However, the proposed deepening 
would maintain the current side slopes of the existing channel, thereby reducing the channel width for 
each additional foot of depth.  The harbor pilots indicated that with the channel deepening, the 
conditions required for two light loaded Post-Panamax vessels to meet would become extremely rare.  
The HarborSym model assumes that two Post-Panamax vessel would not be able to pass within the 
system without including a meeting area within the inner harbor. 

760V2-MM-231-EC196 
Comment:  Do LNG vessel restraints account for 90,000' clearance as required? What about advance 
shutdown of channel in advance of LNG arrivals/departures to insure safety range of vessels? Berthing 
duration assumptions are crucial for terminal capacity analysis. 
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Response:  The Georgia Ports Authority and the harbor pilots indicated when a loaded LNG vessel is in 
transit, the remaining transiting vessels are delayed until the LNG vessel has reached the Elba Island 
terminal.  The HarborSym model is not capable of delaying other class vessels due to the transit of a 
particular vessel class.  Therefore, the 90,000 foot safety zone was included so that when a transiting 
LNG vessel entered the system, all other traffic would be delayed until that vessel reaches the terminal. 

760V2-MM-231-EC197 
Comment:  Why does one meeting area need to be 4.000 ft long and the other 8.000 ft long? 
 
Response:  As stated in the Engineering Appendix Section 6.3.3, there are two meeting areas included in 
the project designed for two SHEP design vessels (Susan Maersk) to meet.  Meeting areas provide 
locations for the design vessels to be able to meet in transit to avoid delays that would otherwise be 
incurred if a vessel had to either wait in the entrance channel or at dock until a design vessel had exited 
the channel.  For Savannah Harbor all “passing” lanes are defined as meeting areas.  “Passing” is 
typically defined as ships overtaking each other.  “Passing” in this sense is not practiced in Savannah 
Harbor, therefore any subsequent reference to “passing” shall be understood as “meeting”.  The two 
meeting areas are located at Long Island Range and Oglethorpe Range.  At the Long Island Range, ERDC 
determined through model runs and pilot input that a 100-foot wide and 8,000 foot length meeting area 
would be required for vessels to meet safely with 1,000-foot transitions back to the navigation channel 
width.  The final location (center of range) was determined by consultation with the pilots.  The location 
was determined to be from Station 14+000 to 22+000 for the full 100-foot wide meeting area (Station 
13+000 to 23+000 including transitions). 

For the Oglethorpe Range, a width of 100 feet from Station 54+800 to 58+800 (Station 54+800 to 
60+700 with transitions) was used in the ship simulation runs and determined to be adequate.  Ship 
simulation track plots showed that pilots could operate within that 4,000-foot length (but required the 
full length), so no further restriction in length was evaluated.  Details of ship simulation for these two 
meeting areas can be found in the March 2009 document titled “Memorandum Subject: Savannah 
Harbor Simulations Study 2009” which is included in the Supplemental Materials of the Engineering 
Appendix to the GRR.. 

760V2-MM-231-EC198 
Comment:  The bigger the ship, the longer time it spends at the dock. Container fleet averages may be 
16 hours currently, but they will Increase significantly with larger vessels. The 16 hours claimed needs to 
be substantiated. 
 
Response:  Currently, the average Container vessel remains at the dock for approximately 16 hours.  The 
Georgia Port Authority indicated that as container traffic increases, they would continue to add 
additional cranes at the Garden City Terminal to offset the added work that would be required to 
offload larger container vessels. 

760V2-MM-231-EC199 
Comment:  Calls to the LNG terminal forecasted to increase from 1 every 3 days to 1 every other day. 
Each vessel stop involves two 4 hr periods of an essentially closed the harbor. In the future, that's 4 hrs a 
day that the harbor will be closed to other traffic. Text notes that the number of LNG vessel calls may 
reach 200 annually. 
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Response:  The report states that 200 calls might occur if the facility operates at 100% capacity.  The 
estimated increase in calls used in the HarborSym analysis begins at 60% in 2015 to 80% in 2030, or 167 
annual calls.  The 167 annual calls equates to one call for every 2.2 days.  As of 2008, no domestic LNG 
facility operates greater than 50% of its facility capacity. 

Page 3-12 
 
760V2-MM-231-EC200 
Comment:  Why end the growth in 2030 and not 20657 Harbor Sym should have growth beyond 2030 
inputted. This anticipates about 10 vessel calls dally over and above the containers going to Garden City, 
In total, there win be about two transits an hour for each hour the channel Is not closed due to LNG 
movements. One would expect more of the unexpected and more variability in the system time than 
illustrated in Figure 34, and therefore we also question whether only 50 iterations is sufficient. Given 
3000 container calls to Garden City in 2030, 3000 general cargo calls in 2030, and 200 LNG calls in 2030, 
a total of 6200 vessel calls equates to about 35 vessel transits daily at Savannah Harbor, not including 
traffic on the Intercoastal Waterway. 
 
Response:  The future fleet forecast ends when container volume at Garden City is estimated to reach 
the terminal’s capacity.  A total of 50 iterations was run in the HarborSym model after an initial 100 
iterations was run demonstrating that the total costs for each vessel class remained consistent after 
about 40 iterations.  The total number of calls in the general cargo class includes all traffic entering 
Savannah Harbor, including traffic associated with the AIWW. 

760V2-MM-231-EC201 
Comment:  What is the purpose of analyzing observed sailing drafts limited to tide delay and meeting 
areas? Assume it also relates to the vessel cost savings. 
 
Response:  The TCSM estimates ocean voyage costs and savings.  Sailing drafts of container ships vary 
considerable throughout their voyage.   To measure ocean voyage costs, forecasts of sailing drafts are 
not necessary; however estimates of total cargo carried and Savannah import and export amounts are 
needed.  Analysis of sailing drafts when vessels called Savannah was performed and used to make 
estimates of total cargo carried and Savannah's cargo share of vessel utilization.  To reasonably estimate 
in-harbor costs of operations and delays, analysis of historical sailing drafts and predictions of future 
sailing drafts were performed, as they are necessary variables in the calculations. 
 
760V2-MM-231-EC202 
Comment:  By definition, a Panamax vessel can only draft 39.5 feet. Panamax vessels are designed to 
transit the canal under loaded conditions at this draft. To claim that Panamax drafts significantly greater 
that this depth limitation does not make sense. 
 
Response:  Many vessels in the world fleet are classified as "Panamax vessels" but have design drafts 
beyond 39.5 feet.  In fact, there was a sizable number of Panamax vessels used in the TCSM with design 
drafts up to 44 feet.  The dimensions of a Panamax vessel are dictated mainly by length and breadth of 
the Canal, since those characteristics are fixed and not often adjustable (a vessel's draft can be adjusted 
to safely transit the canal).  The 44-foot design draft vessels would need to sail light loaded through the 
Canal. 
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760V2-MM-231-EC203 
Comment:  Why would this be sensitive data? 
 
Response:  It is considered proprietary information by the companies supplying the data. 
 
760V2-MM-231-EC204 
Comment:  There is no obvious reason why the Panamax sailing drafts below 38 ft would change as 
channel depths increase. These are unaffected by the channel constraint. Those are 86% of traffic al 
Savannah and 61% elsewhere. The historical data in Table 105 indicates aboul2100 Panamax Vessel 
transits annually in or out of Garden City. Then, Table 106 relies on a subset of data covering only two 
carriers responsible for only about 300 transits (?) annually. The smaller subset represents a significantly 
lower percentage of Panamax vessels sailing at or below 38 It. This equation makes litlle sense. Other 
Harbors Panamax /Some Savannah Panamax • All Savannah Panamax = Other Harbors Panamax • All 
Savannah Panamax/Some Savannah Panamax = Future Savannah Panamax It would make more sense 
to hold the percentage of Panamax vessels drafting at or below 38 ft constant as channel depth 
increases. Then that percentage may decrease as more Panamax vessels are expected to arrive over the 
time. This would have been an ideal assumption for sensitivity testing. 
 
Response:  Many vessels in the world fleet are classified as "Panamax vessels" but have drafts beyond 
39.5 feet.  A sizable number of Panamax vessels used in the TCSM have design drafts up to 44 feet.  The 
dimensions of a Panamax vessel are dictated mainly by length and breadth of the Canal, since those 
characteristics are fixed and not often adjustable (a vessel's draft can always be adjusted to safely 
transit the canal).  The 44-foot design draft vessels would need to sail light loaded through the Canal. 
 
760V2-MM-231-EC205 
Comment:  This equation could not be understood. However, the net effect seems to be directly using the 
percentages from Table 111 for all drafts greater than 40 ft for a 45 ft channel.  This makes sense and 
no-one should care about shallower drafts for that depth of channel. So is this methodology, applying 
world-wide sailing draft distributions used throughout the spectrum of alternative channel depths 
considered? 
 
Response:  Yes.  Worldwide sailing drafts (empirical data) were used in the development of sailing draft 
distributions for incremental channel deepening at Savannah. 
 
760V2-MM-231-EC206 
Comment:  Says from IWR with Pilots assistance. Main report says used assertions from the Pilots. What 
input did IWR have to this assumption? 
 
Response:  The determination or measure of underkeel clearance (UKC) applied in economic studies 
follows planning guidance that mandates evaluation of actual vessel operator and pilot practice, with 
adjustment as appropriate or practical for with-project conditions.  General "rules of thumb" such as 
allowing 10 percent of the transit draft for clearance have been long superseded with efforts to evaluate 
actual practice because such guidelines tended to be conservative and overly generous in allowance 
compared to what is often actually employed or needed.  With respect to reviewer concerns that the 
allowances of 4.0 feet seem more than needed or excessive, it may be of value to present a general 
discussion of allowances for underkeel clearance.  Generally, practices for underkeel clearance are 
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determined through review of written pilotage rules and guidelines, interviews with pilots and vessel 
operators, and analysis of actual past and present practices based on relevant data for vessel 
movements.  With regard to evaluation of data concerning actual practices, typically underkeel 
clearance is benchmarked or measured relative to measured  immersed vessel draft in the static 
condition (i.e., motionless at dockside).  Consideration of when a vessel is moved or initiates transit 
relative to immersed draft, tide stage and commensurate water depth allows one to reasonably 
evaluate vessel clearance throughout the duration of vessel transit within a given waterway.  When 
clearance is measured in the static condition, explicit estimation or allowances for squat, trim, and 
sinkage are unnecessary as the pilot or vessel operator has already accounted for such influences within 
allowances observed.  Alternatively explained, if a pilot or vessel operator is willing to move a vessel 
with three feet of clearance as measured in the static condition, this indicates that net clearance in the 
dynamic (moving condition) may be actually one and a half (1.5) to two (2.0) feet given allowances of 
perhaps as much as a foot to 1.5 feet for squat relative to speed, net changes in trim, and degree of 
influence for sinkage (where applicable).  Evaluation of all movements renders a distribution of 
underkeel clearances, with many observations or vessel movements employing more than is needed 
simply due to timing and varying degree of unconstrained drafts for relatively smaller vessels.  
Evaluation of minimized clearance (i.e., some level of clearance below which operators or pilots will not 
move a vessel due to concerns for insufficient safety) helps to quantify the window(s) of time each day a 
given vessel with a specified immersed draft can be moved relative to tide.  Given the measurement of 
clearance in the described manner combined with input from pilots on their practices has revealed that 
underkeel clearance in Savannah is slightly more than many US coastal ports. 
 
General evaluation of practices for underkeel clearance at most coastal ports in the United States has 
revealed that clearances for all vessel types are often 2.0 to 3.0 feet measured in the static condition for 
many historical fleets having Panamax or lesser service, with an average of approximately 2.7 feet for 
vessels of Handymax up through about Panamax size.  Most coastal ports also have comparatively 
limited runs or distances between ocean approaches and dock facilities (i.e., less than 20 miles) so loss 
of tidal advantage during transit is less of a concern compared to that at Savannah.  Regarding vessel 
size under with-project conditions, it is understood that most post-Panamax vessels need more 
clearance depending on blockage factors, currents, and relative confinement of the waterway with most 
post-Panamax containerships needing about 3.3 to 3.6 feet for vessels with breadths of 120 to nearly 
150 feet, lengths overall (LOA) approaching 1,150 feet and summer loadline drafts of 46 to 
approximately 49.0 feet.  At Savannah, the required clearance for vessel sizes of Panamax and up 
through the first generation of post-Panamax hulls (approximately 123 feet in breadth and up to 
approximately 1,120 feet in length) based on pilot guidance and actual experience is approximately 4.0 
feet.  The additional margin above 3.3 to 3.6 feet is due to time for the relatively long run upriver and 
downriver between the ocean approach and dock facilities (about 25 miles), currents and blockage, and 
the notable change in salinity and resulting influence for sinkage associated with the more prevalent 
freshwater environment upriver.  During the course of studies, it was discussed with the pilots whether 
the larger classes of containerships (beyond first generation post-Panamax hulls) would require more 
clearance.  The pilots indicated that larger hulls would likely require some increase in underkeel 
clearance to maintain an acceptable level of safety, though how much had not been determined.  Given 
experience with hydraulics of the waterway, past traffic, and the relative stability in clearance 
allowances based on size progression from Handymax and Panamax through first generation post-
Panamax, the Corps asked if another quarter of a foot would be sufficient.  The pilots indicated this 
would be acceptable for study purposes, with the estimate rounded up to the nearest tenth of a foot (to 
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4.3 feet) as ultimately applied for analysis of second generation post-Panamax containerships.   Given 
the preceding discussion concerning distance for transit and freshwater influence characteristic of 
Savannah Harbor, the allowances for underkeel clearance applied for studies of Savannah Harbor are 
considered reasonable and consistent when compared to other deep-draft harbors situated along the 
coastline of the United States. 
 
760V2-MM-231-EC207 
Comment:  This model, unlike the vessel cost model, is run for 2030. 
 
Response:  The transportation cost saving model and the HarborSym model were run for the year 2030. 
 
760V2-MM-231-EC208 
Comment:  There seem to be 7 existing turning basins. Can these ever be used as meeting areas? 
 
Response:  The lengths of the existing turning basins do not provide the required distance necessary for 
two Post-Panamax vessels to meet within the system. 

760V2-MM-231-EC209 
Comment:  These tables need more descriptive titles. For 135 LNG & Panamax. why do avg. transit costs 
go down from 2015 to 2020 and up for other vessels? The costs are transit costs and they are multiplied 
by the number of calls. Is there a misnomer, or should these values be doubled to reflect transits Instead 
of calls? 
 
Response:  The numbers provided in the tables display the number of calls, not transits, for each vessel 
class.  The final reports include revised table headings to indicate that the numbers provided or for 
annual calls.  The average cost for the Panamax class decreases due to the reduction of the total number 
of annual calls. 
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760V2-MM-231-EC210 
Comment:  Meeting area benefits are at FY2010 costs. Report does not seem to mention the price level 
that Transportation costs savings were estimated at. All tables displaying benefits should always display 
price levels and, if applicable, the discount rate. 
 
Response:  The numbers provided in the draft report for the transportation cost saving model were at 
the FY2010 price level.  The numbers in the final report are at FY2011 price levels. 

760V2-MM-231-EC211 
Comment:  Meeting area costs are al Oct 09 price levels. So, FY 10 means Oct 09? 
 
Response:  The fiscal year for the Federal government begins 1 October for each year.  Therefore, the 
beginning of Fiscal Year 2010 is October 1, 2009. 
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760V2-MM-231-EC212 
Comment:  Why do the meeting area benefits go down after 2030? Why does the ratio of benefits for 
two areas to the sum of benefits for individual areas steadily decline from 2016 to 2030? See Meeting 
Area Benefits table below. 
 
Response:  The ratio of benefits varies based on the arrival of the anticipated calls.  The HarborSym 
model was set up so that each call is based on a random date and time for each scenario run.  The calls 
are random to account for uncertainty in operation of the future fleet. 

760V2-MM-231-EC213 
Comment:  The Incremental costs do not seem intuitive because they have no consistent trend. The same 
can be said about O&M in Table 127. 

 
 
Response:  This table has been updated in the final reports.  However, there is still not a consistent 
incremental change in costs between channel depth alternatives.  This is the result of differences in unit 
dredging prices resulting from differences in bank height and efficiencies in dredging thicker layers of 
sediment. 
 
760V2-MM-231-EC214 
Comment: ·Operations and Maintenance was considered negligible. This Is due to the harbor being in 
equilibrium, meaning that there will be no increase in the amount of dredged material within the harbor 
due to the deepening. If the aerial extent of the channel is enlarged, the meeting areas widen the 
channel and the sides lopes where cost effective advance dredging occurs wilt be reduced. 
 
Response: The Corps evaluated the effects on maintenance dredging as a result of the meeting areas.  
The analysis is contained within the GRR-Engineering Appendix, but is summarized as follows:  The total 
shoaling volume for the harbor has remained essentially constant for many years, through several 
enlargements of the cross-section (both deepening and widening).  The Corps believes that trend would 
continue with the proposed harbor improvements.  As a result, it does not expect an increase in total 
shoaling volume if the meeting areas are constructed.  It does expect the location of the shoaling to 
shift, with the shoaling that presently occurs in the navigation channel in those reaches to instead, occur 
in the meeting area where channel velocities would be lower than average. 

760V2-MM-231-EC215 
Comment:  In modem times, ships should know well in advance when they can take advantage of the 
tide. Then they can slow to economic speed from service speed (Table 115) while in transit to minimize 
the cost of tide delays. This seems especially important for the PPXs which represent well over half the 
benefits in every decade. 
 
Response:  As demonstrated in Table 115 of the Economic Appendix, the hourly vessel operating cost of 
economic speed for a vessel at sea is higher than the hourly vessel operating cost within a 
harbor/channel.  Vessel costs within the port are used in the HarborSym model.  Therefore, if the costs 
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are associated with an increase in the overall transiting time of a vessel rather than once the vessel 
arrived at Savannah, the benefits generated would increase. 

760V2-MM-231-EC216 
Comment:  Why are benefits so often negative for the LNG vessels? 
 
Response:  LNG transiting costs increase due to the safety zone required when this class vessel calls on 
Savannah Harbor.  As the number of container vessel increase, the delay times associated with the LNG 
class increase. 

760V2-MM-231-EC217 
Comment:  Do meeting area benefits assume tide delay? Do tide delay benefits assume cannot meet? If 
the answer to both is yes, you can't sum them. The must be done incrementally. 
 
Response:  The tide and meeting area benefits are calculated incrementally.  The tide benefits are 
calculated assuming that two Post-Panamax vessels cannot meet within the channel.  The meeting area 
benefits are calculated independent of the tide delay at each proposed channel depth. 

760V2-MM-231-EC218 
Comment:  This should include a discussion of distribution centers 
 
Response:  Additional information has been added to the text to describe the distribution centers 
located in Savannah.  However, the intent of Section 7 is to summarize the efforts performed for the 
GEC evaluation.  Accordingly, distribution center information has been added to Section 2 of the 
Economics Appendix. 
 
760V2-MM-231-EC219 
Comment:  RED is limited to the entire State of Georgia while South Carolina is on the other side of the 
river. 
 
Response:  The study team has rerun the EIFS model to include the State of South Carolina.  The final 
reports include an explanation of the model and the results. 
 
760V2-MM-231-EC220 
Comment:  This relationship should not be considered as the impact of traffic on income because the 
model does not explicitly reveal the causal relation." If the same amount of tonnage moves with or 
without project, then there seems to be no RED benefit. If delays are reduced, then local pilot hours will 
decrease, so the REO impact may slightly increase GSP. 
 
Response:  A revised regional economic development analysis has been provided in the revised report. 
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760V2-MM-231-EC221 
Comment:  

 
 
Response:  The ratio of benefits varies based on the anticipated arrival of the vessel call.  The 
HarborSym model was set up so that each call is based on a random date and time for each scenario 
run.  The calls are random to account for uncertainty in operation of the future fleet. 

760V2-MM-231-EC222, 760V2-MM-231-EC223 
Comment:  The Corps Study explores the impact of port operations in Savannah, however the 
methodology is weak and the region of study is improperly defined. Although the report does include a 
brief discussion of planned port improvements, it does not provide insights or analyses with respect to 
the stimulative economic impact of construction and equipping of new port facilities that have been 
planned by the Georgia Ports Authority (GPA) in connection with the Savannah dredging project. 
 
Response:  The Economic Analysis was performed under Corps guidelines and regulations, such as 
ER1105-2-100 and the more recent requirements for Independent External Peer Review.  The 
commodity and fleet forecasts have recently been updated and incorporated into the final report.  
Given the uncertainty surrounding some of the variables in the transportation cost savings model, the 
study team performed 11 separate sensitivity analyses.  All of the sensitivity tests show that project 
deepening is economically justified and, for most of the time, the project optimizes at the 47-foot depth 
alternative. The region defined in the study may have some slight overlaps with other ports, but as was 
explained in the response to Comment 760-JK-400-EC-100, potential shifts in cargo with or without a 
project would not be large enough to change the project’s overall justification or optimization. 
 
The Corps evaluates its water resource projects from the National Economic Development (NED) 
perspective, which comprises the Federal objective and is defined as the gain in the national benefits.  
All economic benefits from navigation improvements ultimately accrue to individual entities.  No 
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attempt is made to identify the distribution of these benefits in accordance with their geographic 
location or the extent of their participation in the economic cycle.  Production, transportation, 
distribution, wholesale and retail selling, and consumption are all elements in this cycle.  In performing 
NED analysis, Corps analysts are mindful not to claim benefits if a project transfers business from one 
port to another (as that would not be considered a gain to the nation, but merely a transfer from one 
region to another).  
 
In recent years, the Corps has undertaken additional analyses which focus on the Regional Economic 
Development account.  In doing so, Corps analysts calculate the economic impacts to the region 
resulting from the influx of construction funds.  The primary effects measured in an RED analysis include 
jobs and income.   
 
760V2-MM-231-EC223, 760V2-MM-231-EC224 
Comment: “An impact report addressing Savannah Port operations should include the impact upon 
Chatham County (GA) and its surrounding communities, inducling those in South Carolina. Further, and 
as an extension to the work done by Wilber Smith, a separate and distinct report should be generated to 
understand the regional impact of a large capital investment like the proposed Savannah dredging 
project.” 
 
Response:  The Corps evaluates its water resource projects from the National Economic Development 
(NED) perspective, which comprises the Federal objective and is defined as the net gain in the national 
benefits. The NED benefits are comprised primarily of the reduced transportation costs as a result of 
project improvements.  In performing NED analysis, Corps analysts are mindful not to claim benefits if a 
project shifts business from one port to another (as that would not be considered a gain to the nation, 
but merely a transfer from one region to another).  
 
In recent years, the Corps has undertaken additional analyses which focus on the Regional Economic 
Development account.  In doing so, Corps analysts calculate the economic impacts to the region 
resulting from the influx of construction funds.  The primary effects measured in an RED analysis include 
jobs and income.   
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760V2-MM-231-EC225 
Comment:  On the cover of the report by the US Army Corps of Engineers it is explicitly stated that the 
expansion project is in Chatham County, Georgia and Jasper County, South Carolina. However, the report 
ignores any economic impact that would occur in South Carolina, thereby telling me that the economic 
analysis is seriously flawed. 
 
Response:  The Corps evaluates the feasibility of its civil works projects using procedures established by 
Water Resources Council.  It must determine the benefits to the Nation that would accrue from a 
proposed action, not on benefits that may accrue to individual communities, states, or regions.  The final 
reports include the Corps’s evaluation of Regional Economic Development effects in South Carolina.  
Section 8 of the GRR-Economic Appendix is titled “Socioeconomic and Regional Analyses”.  Page 170 
starts a section that discusses regional economic impact modeling that was performed using the 
RECONS (Regional ECONomic System) model.  The model identifies the likely economic effects of a given 
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sized construction project.  It estimates regional and national job creation and retention, and other 
economic effects such as income, value added, and sales.  The analysis was performed at three 
geographical levels:  Local, Bi-State and National.  The local level consists of the area within a 40-mile 
radius around the project area.  The Bi-State level includes the states of Georgia and South Carolina.  
 
760V2-MM-231-EC226 
Comment:  The Corp's methodology uses a multivariate least-squares regression analysis to forecast 
impacts. It argues that additional tonnage at the port should generate additional income. 
While there is correlation with the activity, it is difficu.lt to reach a reasonable conclusion about impacts 
in this manner due to the oversimplification that is inherent in the authors' approach. Realistically, the 
growth of income (or Domestic Product) should be highly correlated with additional tonnage but with 
variations that reflect local conditions, such as workforce make-up, availability of transportation and the 
presence or lack thereof of certain industries. Thus, an increase in tonnage mayor may not have an 
impact upon the state or substate areas. The economic impacts of a project will be determined by the 
mix of activity within a study area - which is the reason most economists use an input-output model such 
as IMPLAN to measure operational impacts. 
From this economist's point of view, the inherent weaknesses of data, scope and analytical focus 
contained in the report make it impossible to obtain a reasonable understanding of the economic impact 
of pan operations at Savannah on the affected communities from a reading of either document. The 
Corps Study has not done an adequate job of assessing the operational economic impacts of the 
Savannah Pan or the construction and installation-related economic impacts of the planned dredging-
dependent port facilities improvements at Savannah. 
 
Response:    There are many models that are all capable of measuring RED impacts; the models 
mentioned EIFS and IMPLAN are only two of these.  IMPLAN can return more output on a micro level 
than EIFS for instance, but the choice of which RED model to use is a Corps option.  The District is not 
directed by our guidance to use any specific model.  There are more sophisticated models that can 
render still further detailed output about economic impact; for example, input-output analysis and 
econometric models.  The costs of data collection and model specification, is at times a high penalty 
when choosing to use these more sophisticated approaches.  EIFS, an economic base model, yields a 
very good estimate of changes in business volume, employment, income and population, based on 
regional economic theory.  In over three decades of use, EIFS analyses are, in aggregate, comparable 
with more expensive, time consuming, and complex approaches. 
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760V2-MM-231-EC227 
Comment:  The Corps Study makes an attempt to look at the regional impact of the dredging project. 
However, the methodology is weak and that the regional definition is inappropriate -especially given the 
fact that the Savannah Port expansion will physically affect Jasper County. Additionally, any impact 
model should include the impacts of capital investment. Although Section 3 of the Corps Study contains a 
description of planned improvements that go hand-in hand with the proposed dredging project, there is 
no discussion of the stimulative economic impact of such investments in that document or the impact on 
the tax bases of the impacted South Carolina communities. 
 
Response:  See responses to previous comments on this issue. 
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760V2-MM-231-EC228 
Comment:  See Section beginning with “This analysis evaluates the assumed capacity of Garden City 
Terminal to determine baseline conditions under the Without Project condition. The Without Project 
condition at Savannah Harbor relies on several assumptions to define the baseline case, under which 
NED impacts as a result of improvements to the navigation features of the Savannah River up to Garden 
City Container Terminal and the Kings Island Turning Basin are determined.” 
 
Response:  Under both the without and with project conditions, the Garden City Terminal will reach its 
build-out capacity [annual] in about 2030 at 6.5 million TEUs per year.  This is the maximum number of 
containers that could reasonably be processed, based factors such as the size of the terminal, the 
number of gates that provide access to the property, the number and size of the berths, the number and 
size of the container cranes, the number of jockey trucks that move the containers within the terminal, 
how the containers are stacked within the terminal, and the number of railroads that service the 
terminal and the frequency of their trains.  It is predicted that without deepening, more vessels will be 
required to transport the cargo that transits the port.  With deepening, the total number of vessels 
decreases as they will be able to load/unload without the current constraints of draft.  The firm Moffatt 
& Nichol conducted an analysis in 2011 which concluded that it is reasonable for the Garden City 
Terminal berth to achieve a 6.5 million TEUs throughput. The berth productivity required would not 
need to be particularly exceptional in that time frame. 
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City of Tybee Island 
 
Page 1 
 
761-MM-21-EV01 
Comment:  Subsequent to the 15 November 2010 Public Notice issued by the Savannah District, COE for 
comments regarding the above project, the City of Tybee Island has made two (2) submittals requesting 
additional clarifying or supplementary information (dated January 4'" and January 13"', 2011). 
Moreover, along with representative(s) of the GA DNR, we met with both you and the District staff on II 
January 2011 seeking to receive data, analyses, or answers to questions posed by our 4 January 2011 
Request for Additional information (RAJ). Unfortunately, it appears that the type, the extent and the 
nature of the responses requested for proper evaluation cannot be provided by the Savannah District to 
either the City of Tybee Island, or the GA DNR. At a 20 January 2011 Public Workshop on Tybee 
specifically held to address this issue, the City Council voted unanimously to not accept or support the 
present 13M cy disposal plan addressed by the above documents. For that reason, we are formally 
submitting the following information to the record in accordance with federal procedures required to 
solicit comment from private and public agencies, or parties directly adversely affected by the proposed 
federal actions. 
 
Response:  During the extended formulation period for SHEP, the District provided extensive 
information to the City of Tybee and GA DNR-CRD to provide those organizations with data that the 
District had obtained and analyses that had been performed on that data.  This information was 
sufficient for a reasoned evaluation of the issues at hand.  Additional data and analyses could always be 
obtained, but further information would not necessarily lead to more cogent decisions.  The City of 
Tybee has been an active participant through the entire study process.  The Corps has met and worked 
with its staff on these issues for several years.  As noted in the comment, a joint meeting [January 11, 
2011] was held with ERDC, Savannah District subject matter experts, the City of Tybee, and GA DNR-CRD 
to discuss outstanding requests and, more importantly, reach resolution on this question.  The District is 
satisfied that the analyses performed and the data presented in the EIS and GRR are sufficient to reach 
decisions regarding the placement of dredged sediments. 

Page 2 
 
761-MM-21-EV02 
Comment:  The proposed deepening of Savannah Harbor to -48-ft in order to handle the new class of 
Panamax vessels will necessitate the removal of various types of material from the project entrance 
channel including varying amounts of beach quality sediment.  Similarly, sediments containing some 
percentage of beach quality sand will be episodically removed with each subsequent maintenance 
dredging operation occurring within certain segments of the entrance channel. Up until the present time, 
very little beach quality material dredged has been returned to the littoral zone of the State of Georgia at 
this federal navigation project. Instead, most has historically been subject to incidental disposal at either 
the Jones-Oyster Bed upland spoil site, or in deeper offshore waters via the ODMDS. 
 
Response:  The amount of beach quality sand on the Savannah Harbor entrance channel is relatively low 
compared to neighboring ports in Florida and the Carolinas.  However, new work material from the 
entrance channel extension is expected to be of beach quality.  Unfortunately, its distance of over 10 
miles from the beach would make its transport and placement in that location fairly expensive.   As the 
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City of Tybee noted at the January 11, 2011 meeting, the remaining new work and O&M materials are 
highly variable [consolidated and unconsolidated in nature].  During a typical O&M cycle, large 
quantities of beach quality sand are not removed from the bar channel. 

Page 4 
 
761-MM-21-EV03, 761-MM-21-EV04 
Comment:  That is to say. the Savannah District's historic position has been that if additional costs are 
incurred for resource recovery in the State of Georgia (i. e., beach quality sand), or strategic and 
constructive implementation of regional sediment management practices that are in the public interest, 
a third party - other than the District - should pay for the incremental cost of the action. This position is 
inconsistent with State Law, State policy, and CZMP precepts codifying same - or practices of the Corps to 
the contrary in other States. The City of Tybee Island notes that even if the Savannah District determined 
that strategic beach disposal of maintenance material resulted in additional cost, the Corps of Engineers, 
under authority of Section 207 of the Water Resources Act of 1996, can elect to use a more costly 
disposal method if there are overriding environmental and erosion control benefits associated with the 
more costly disposal scheme.  
 
Interestingly, the "position" historically embraced by the Savannah District is neither emulated nor 
interpreted similarly by either the Wilmington District USACOE, to the north, or the Jacksonville District 
to the south. In contrast, within the State of Florida for example, all beach quality sediment removed 
from all federal navigation projects, as well as the maintenance of the Atlantic Intracoastal Waterway, is 
placed on the State's Atlantic and Gulf coast shorelines at essentially no cost to the State or local 
government. This is standard procedure in keeping with State law, policy and the Florida Coastal Zone 
Management Plan. Accordingly, all such federal projects in Florida (for maintenance as well as new 
construction) are formulated by the Jacksonville District, USACOE with this precept in mind. 
 
Response:    Sedimentation patterns are unique to each harbor, and practices used elsewhere are not 
necessarily applicable to Savannah Harbor.  As noted above, during a typical O&M cycle relatively small 
quantities of beach quality sand are removed from the Savannah entrance channel. 

Maintenance of the Savannah Harbor Navigation Channel is fully compliant with the enforceable 
provisions of Georgia’s Coastal Management Program.  

As defined in Corps of Engineers policy, the Base Plan (Federal Standard) is the dredged material 
placement alternative that represents the least costly option consistent with sound engineering 
practices and appropriate environmental standards.  For the Savannah Harbor Navigation Project, the 
Corps identified that plan through the 1996 Long Term Management Strategy.  The LTMS (and its Base 
Plan) received approval from the State of Georgia, Corps Headquarters, and others.  In conformance 
with that plan, Savannah District removes O&M sediments from the entrance channel on a yearly basis 
by hopper dredges and deposits those sediments in the Offshore Dredged Material Disposal Site 
(ODMDS) or existing upland confined disposal facility (CDF).  Two nearshore sites (shown as Sites 2 and 3 
in Figure 3-3) just south of the entrance channel are also available.  If used, material would be placed 
into these sites to construct submerged feeder berms. 
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761-MM-21-EV05 
Comment:  State of Georgia CZM Plan Compliance - The City of Tybee Island, GA is of the opinion that 
ongoing maintenance activities of the Savannah District, USACOE, as performed for the Savannah Harbor 
Navigation Project entrance channel, fail 10 comply with the requirements of the Georgia law (0. C. G.A. 
52-9-1, et seq. as amended). This law necessitates the strategic recovery (or in-kind replacement) of 
beach quality sand removed from the coastal zone by dredging operations, whether they be by federal or 
non-federal interests. Accordingly, the City of Tybee Island, GA likewise opines that the Savannah District, 
as the federal navigation project sponsor, is not currently in compliance with the State's Coastal Zone 
Management (CZM) Plan. 
 
Response:  Maintenance of the Savannah Harbor Navigation Project is fully compliant with the 
enforceable provisions of Georgia’s Coastal Management Program.  The Corps and Georgia DNR-CRD 
(who administers the Georgia CMP) meet and periodically discuss the Corps dredging activities in the 
coastal zone.  CRD has not notified the District that the Savannah Harbor Navigation Project does not 
comply with the State's Coastal Zone Management Plan. 

Page 5 
 
761-MM-21-EV06, 761-MM-21-EV07 
Comment:  Similarly, it is the City's opinion that future dredging activities necessitated by the proposed 
Savannah Harbor Deepening Project - navigation channel expansion activities, if constructed as currently 
planned without direct mitigation to Tybee Island for non-replacement of beach quality sediment, will 
likewise be inconsistent with the State of Georgia CZM Plan. This inconsistency includes the stated 
position of the Savannah District that the assessment of project related impacts in the National 
Environmental Policy Act (NEPA) process need only be limited to those discerned by the District to be 
"incremental" in nature. Reinforcing the City's opinions in this regard is the fact that the recent study 
sponsored by the Savannah District, and performed by the USACOE's Engineering Research and 
Development Center (ERDC) in Vicksburg, MS, has documented the existing navigation project to be 
responsible for approximately 80% of Tybee Island's long-term erosion. Both failure to comply with the 
Statute referenced above and the State of Georgia CZM Plan could in all probability jeopardize the basis 
for the federal Environmental Impact Statement (EIS) for the pending Savannah Harbor Deepening 
Project. II is the City's position that the project sponsors have ample options available to assure the 
placement of "beach quality" material in order to both comply with Georgia Law and likewise achieve 
consistency with the State's CZM Plan. 
 
Response:   Savannah District prepared a Consistency Determination [with respect to the Georgia 
Coastal Management Program] for the SHEP [EIS Appendix I].  Through the DEIS, the Corps coordinated 
that Determination with the GADNR Coastal Resources Division for review and comment. GADNR-CRD’s 
initial finding was that the SHEP is generally consistent with the enforceable provisions of the Georgia 
Coastal Management Program.  However, certain changes were requested regarding the dredged 
material placement plan, viz., the State expressed concern about the proposed deposition in the 
nearshore sites and the two offshore [fish enhancement] sites.  Consequently, proposed dredged 
material placement areas: Site MLW 200, Site MLW 500, ERDC Nearshore, Site 2, Site 2 Extension, and 
Sites 3, 4, 5, 6, 11, and 12, were deleted from the proposed action, and the Corps would not deposit 
new work dredged sediments in those locations as part of the Savannah Harbor Expansion Project.  
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761-MM-21-EV08 
Comment:  All of these items, as addressed by the draft project documents are to be directly funded as 
distinct elements of the navigation project deepening program. That is to say, the costs for these items 
will be a part of the construction program and cost shared by the two (2) project sponsors. There is 
however, presently no direct mitigation intended for downdrift damages, new or historical, to the sandy 
beaches of Tybee Island as part of the Harbor Deepening Project, irrespective of the 2006 federally 
sponsored study findings to the contrary. This is unacceptable to the City o/Tybee Island 
 
Response:  The District recognizes that the City of Tybee disagrees that the SHEP authorization does not 
include the ability to mitigate for adverse impacts that may occur as a result of the existing Savannah 
Harbor Navigation Project.  Nonetheless, the cumulative impacts of the Savannah Harbor Navigation 
Project are fully addressed in the EIS and its cumulative impacts analysis [Appendix L].  The Corps is 
willing to identify, quantify and mitigate (if appropriate) for such impacts, but it must comply with 
Congressional laws and follow established procedures in doing so.  The Tybee Channel Impacts Study 
provides authorization for the District to examine the extent of these impacts (Phase I) and determine 
appropriate mitigation measures (Phase II).  Phase I of the study was completed in 2008.  The technical 
studies (ERDC 2008) identified the existing Savannah Harbor Navigation Project as being the cause of 
nearly 80% [78.5%] of the loss in sand volume on the Tybee Island shelf and its shoreline, with the 
remainder of the erosion being attributed to natural processes.  The District was working with the City 
of Tybee to continue with Phase II of the study.  However, in September 2010, the City of Tybee Island 
stated that it did not have the matching funds required of a non-federal cost-sharing partner to 
complete the study.  The District is disappointed that the City has been unable/unwilling to fund the 
Phase II studies needed for the Corps to identify and evaluate the best way to mitigate those effects.  If 
the City of Tybee secures matching funds, the District would seek Federal funding to resume the study.  
Under the civil works process, a feasibility report, Record of Decision, and Chief of Engineer’s Report 
would be completed.  In turn, the Chief’s Report would be provided to Congress, which could authorize 
the District to implement the determined mitigation measures. 

The Corps evaluated potential impacts from the SHEP on Tybee Island.  The reports that describe the 
coastal engineering studies are included in the Engineering Appendix to the GRR. The studies found that 
the project’s incremental effects to the Tybee shoreline do not warrant mitigation. 

Page 6 
 
761-MM-21-EV09 
Comment:  Instead, the Savannah District has formulated a large scale dredged material disposal 
program which proposes to dispose of varying quality sediments either immediately seaward of the 
island Mean Low Water Line (MLWL) or farther eastward in the form of offshore berms, or other similarly 
configured disposal sites. Unfortunately, none of the subject dredge material in aggregate can be 
classified as "beach compatible" due to the presence of varying quantities of non-sand constituents (i.e., 
organics and in particular clays). As a result, direct mitigation to Tybee's beaches resulting from the 
current 13M cy entrance channel sediment disposal plan cannot occur without significant adverse and 
undesirable consequences to Tybee Island, its citizens, its businesses and the general public which is 
dependent upon access and usage of the State's largest and most accessible recreational beach resource. 
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Response:  In general, the District agrees with the City’s characterization that materials to be excavated 
from the entrance channel are not beach compatible.  However, the District does not concur with the 
premise that the entrance channel sediment placement plan would result in significant adverse and 
undesirable consequences to Tybee Island, its citizens, its businesses, and the general public.  Based on 
extended coordination and correspondence with GA DNR-CRD and the City of Tybee Island, the Corps 
has revised the dredged material placement plan.  Placement of all sediments excavated from the 
entrance channel would now be restricted to previously-approved areas, viz., in the Offshore Dredged 
Material Disposal Site or an upland confined disposal site.  The Final EIS describes these revisions to the 
sediment placement plan. 

Page 8 
 
761-MM-21-EN01 
Comment:  It is the opinion of the City of Tybee Island that insufficient analyses have been performed by 
the Savannah District to provide adequate assurances of sediment quality for the two (2) disposal 
options (i.e., MLW 200 and MLW 500) which are alleged by the two documents to be of "benefit" to the 
existing oceanfront shoreline. 
 
Response:    The data obtained and analyses performed and presented in the EIS and GRR are sufficient 
to reach decisions regarding the placement of dredged sediments.  However, in light of GA DNR-CRD 
and the City of Tybee Island’s concerns about the quality of the sediments, the Corps has revised the 
dredged sediment placement plan to delete use of the MLW 200 and MLW 500 sites. 

761-MM-21-EV10 
Comment:  It is the opinion of the City that the proposed two (2) MLW disposal sites intended for 
sediment placement along the Tybee Island shorefront are not "nearshore" as defined by the District but 
rather "onshore" disposal locations. That is to say, they propose to both widen and raise the existing 
intertidal beach. As such, any sediment placed at this location in the manner proposed must contain less 
than 10%fines (5% by Stale Standards), be free of clay balls, cobble or other objectionable material. 
 
Response:  The District characterized dredged material placement sites MLW 200 and MLW 500 as 
nearshore [in nature] since sediments would have been restricted below the MLW line.  Regardless, the 
Coastal Resources Division of the Georgia Department of Natural Resources requested that the Corps 
eliminate these sites from the SHEP plan.  The District agreed and the sediments would now be 
deposited in the Jones/Oysterbed Island CDF or the ODMDS.   

Page 9 
 
761-MM-21-EV11 
Comment:  It is the finding of the City of Tybee Island that as proposed, the nature of the new work 
sediments intended for direct disposal along the oceanfront shore/rant is not of sufficient quality to be 
considered suitable for such an application. Simply changing the definition of the term "nearshore" does 
not justify the direct placement of inappropriate sediment along the oceanfront o/Tybee Island. 
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Response:  The City of Tybee’s position regarding placement of material at Sites MLW 200 and MLW 500 
is acknowledged.  In light of GA DNR-CRD and the City of Tybee Island’s concerns about the quality of 
the sediments, the Corps has revised the dredged sediment placement plan to delete use of the MLW 
200 and MLW 500 sites. 

Page 10 
 
761-MM-21-EV12 
Comment:  The City of Tybee Island is extremely disappointed to note that the Savannah District, COE 
has not provided any additional analyses (via numerical model) of the offshore berms, mounds or other 
offshore options beyond the initial study dated 2003. It is therefore the position of the City that neither 
the Corps nor the City can make an informed decision as to the extent and probability of littoral impacts 
resulting from the offshore disposal plan presented in the DEIS and ORR. The City therefore objects to 
their construction as proposed. This objection likewise extends to any and all disposal berms in use, or 
proposed for use, along the south side of entrance channel (in either State or Federal waters) until 
appropriate analyses have been performed. 
 
Response:  The District is satisfied that the analyses performed and the data presented in the EIS and 
GRR are sufficient to reach reasoned decisions regarding the placement of dredged sediments.  
Additional data and analyses could always be obtained, but that additional information is not necessarily 
needed to reach more cogent decisions. 

Page 11 
 
761-MM-21-EV13 
Comment:  Accordingly, the City is in opposition to any offshore disposal alternative which would 
adversely affect the subject borrow site and sand resource necessary for future beach restoration at 
Tybee Island. It is the City's opinion that the existing 2003 ERDC modeling study clearly indicates the 
probability of such an occurrence, considering the nature and extent of the disposal features proposed by 
the GRR and DEIS. 
 
Response:  The District does not agree with the allegation that the borrow site would in some fashion 
become “contaminated”.  However, with elimination of the nearshore placement of sediments, the 
issue is irrelevant. 

761-MM-21-EV14 
Comment:  The City is completely opposed to any beach disposal option (irrespective of compatibility of 
sediment) which would adversely affect recreational use of the publicly accessible beach during peak 
tourist season. 
 
Response:  The District does not agree with the allegation that nearshore deposition of sediments would 
have adversely affected recreational use of the publicly accessible beach during peak tourist season.  
However, with elimination of the nearshore placement of sediments, the issue is irrelevant. 
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Page 12 
 
761-MM-21-EV15 
Comment:  The City of Tybee Island opposes any dredge disposal alternative (new work or continuing 
maintenance) which can be documented to be significantly detrimental to public or commercial 
navigation. 
 
Response:  The District would also oppose any  sediment placement alternative (new work or continuing 
maintenance) that was documented to be detrimental to public or commercial navigation.  In this 
instance, the District believes that the sediment placement plan, as initially proposed, would not have 
been detrimental to public or commercial navigation.   

Page 14 
 
761-MM-21-EV16 
Comment:  It is the position of the City of Tybee Island that the Savannah District USACOE has not 
addressed the potential for impact to Tybee Island and its surrounding environs sufficient for the 
proposed project activities to comply with either State Law or State of GA CZM Plan Consistency 
requirements. 
 
Response:    The EIS contains a comprehensive discussion of the impacts expected to occur from the 
Savannah Harbor Expansion Project (Section 5).  As discussed in the main document and in Appendix L 
(Cumulative Impacts), the existing navigation project has played a significant role in the long-term 
erosion of the Tybee Island beach and adjacent shelf.  The documents clearly show that all of the 
channel alternatives would have only negligible impacts on the Tybee Island beach and its adjacent 
shelf.  Savannah District prepared a Consistency Determination [with respect to the Georgia Coastal 
Management Program] for the SHEP [EIS Appendix I].  Through the DEIS process, the Corps coordinated 
that determination with the GA DNR Coastal Resources Division for review and comment.  CRD’s initial 
finding was that the SHEP is generally consistent with the enforceable provisions of the Georgia Coastal 
Management Program. 

716-MM-21-EV17 
Comment:  It is the opinion of the City of Tybee Island that if future maintenance material from the 
above section of the entrance channel is strategically placed by hopper dredge, such an activity will be in 
conformance with State law and consistent with the State of Georgia Coastal Zone Management Plan. 
 
Response:  The Federal standard (least cost, environmentally acceptable) for disposal of O&M 
sediments from Stations -30+000B to -40+000B is to place the material into the ODMDS.  If GA-DNR CRD 
or the City of Tybee wish to pursue changes to the existing O&M practices, environmental surveys could 
be pursued for nearshore placement and a demonstration project performed.  However, a non-Federal 
entity would have to pay the cost differential above the Federal Standard. 

For your information, the preliminary cost estimate for the Federal standard is $2.5 million to place the 
700,000 cubic yards of sediment from Stations -30+000 to -40+000 in the ODMDS.  It is estimated to cost 
an additional $4.4 million to pump the same material into the nearshore or intertidal zone.  The 
quantities used in the estimate are those to clean the entire dredging prism, including over depth.  The 
amount removed during a typical O&M cycle, however, is about one third of the total estimated amount 
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available due to budget constraints.  See the summary table below for a breakdown of estimated 
dredging costs.  Note that the table does not include the costs to pursue the additional environmental 
clearances required to place sediment in areas not previously approved.  Environmental clearances 
would at a minimum include side scan sonar and hard bottom surveys in new nearshore disposal sites.  

Summary Table of Dredging Costs Comparisons for Alternate Placement Areas 

Station 
Range 

Type of 
Material Placement Site 

Unit 
Price 

Quantity 
(cubic 
yards) Total Cost 

Variation From 
Federal Standard 

      

Unit 
Price Total Cost 

-30 to -40 O&M ODMDS $3.50 700,000 $2,450,000 N/A N/A 

-30 to -40 O&M 
ERDC Near 
shore/ Intertidal $9.75 700,000 $6,825,000 $6.25 $4,375,000 

Note: Quantities listed are amounts to clean dredging prism, including overdepth.  For a typical O&M 
cycle, about 1/3 the quantity is actually removed. 
Note: Red Italics text indicates current placement method (Federal Standard) 
 
761-MM-21-EV18 
Comment:  Both at the 11 January meeting at the COE offices in Savannah and as addressed by a 19 
January 2011letter (w/encl) sent to the Mayor of Tybee Island, the District has recommended that Tybee 
Island make a "risk-based" decision regarding the impacts and benefits potentially associated with the 
federal disposal options proposed for entrance channel deepening. Based upon the nature of the two (2) 
RAJ's submitted by the City to the Savannah District, COE it should be abundantly clear that the City's 
opinion is that insufficient planning, analyses and engineering design have been performed sufficient for 
either the Savannah District or the City to make an educated "risk based" assessment. It is therefore both 
illogical and inequitable to put the onus and burden of addressing the inadequacies of the GRR, DEIS and 
associated federal harbor expansion disposal program for the improved entrance channel on the 
shoulders of the City. As a result the City's only recourse at this time is to oppose all aspects of the 13M 
cy disposal program for the entrance channel and recommend for disposal of (he subject material in the 
existing authorized ODMDS. 
 
Response:    The City of Tybee’s position regarding placement of sediment at the subject sites is 
acknowledged.    The Corps revised the sediment placement plan in the Final EIS to show all sediments 
excavated from the entrance channel would be deposited in previously-approved areas: Offshore 
Dredged Material Disposal Site or an upland confined disposal site. 

Page 15 
 
761-MM-21-EV19 
Comment:  To date, the City of Tybee Island has two (2) separate standing requests for additional 
information (RAI's) intended to seek quantitative data, analyses or engineering insight sufficient to 
address numerous concerns and opinions regarding adverse impacts or undesirable conditions 
associated with the entrance channel sediment disposal plan outlined by the GRR and DEIS. As of20 
January 2011, insufficient information had been received from the Savannah District, USACOE in order to 
satisfactorily address the principal questions or issues of concern to the City. As a direct result, the City 
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Council formally met on that date, allowed for public discussion and subsequently voted unanimously to 
oppose all aspects of the current federal plan for the disposal of some 13M cy of new work sediments to 
be excavated for purposes of deepening the Savannah Harbor entrance channel. The City has instead 
recommended for disposal of such material only within the authorized ODMDS. 
 
Response:  The District acknowledges receipt of the City of Tybee Island’s RAIs and has either held 
meetings to discuss the data in detail or provided answers based on existing information available at the 
time of the request.  However, the analyses performed and the data presented in the EIS and GRR are 
sufficient to reach decisions regarding the placement of dredged sediments. 

761-MM-21-EV20 
Comment:  Accordingly, the City of Tybee Island is in strong opposition to all elements of the 13M cy 
sediment disposal plan for the deepening of the navigation project entrance channel until the above 
discussed concerns and opinions have been suitably resolved to the satisfaction of the City through both 
comprehensive and applied engineering due-diligence performed by the COE for that express purpose. 
The City is of the opinion however, that future maintenance dredging operations can be performed in 
such a manner that" beach quality" material can be recovered and strategically placed in either offshore 
or onshore disposals which can be determined to be both environmentally acceptable and in the public 
interest. 
 
Response:  The City of Tybee Island’s opposition to the placement plan for entrance channel material is 
acknowledged.  In light of GA DNR-CRD and the City of Tybee Island’s concerns about the quality of the 
sediments, the Corps has revised the dredged sediment placement plan and  intends to deposit all 
sediments from the entrance channel in either the Ocean Dredged Material Disposal Site or approved 
upland confined sediment placement sites.  The Final EIS has been revised accordingly. 
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City of Savannah 
 
Page 1 
 
657-MR-21-EV01 
Comment:  While Savannah has no desire to impede the legitimate progress or efforts of the Georgia 
Ports Authority to deepen the Harbor, it is imperative that Savannah insist that its water supply and 
quality be protected. Therefore, the use of “Adaptive Management” for this portion of the SHEP project is 
not acceptable. Based on the updated model’s projections of increased chlorides, Savannah must insist 
that the mitigation measures (i.e. construction of a supplemental intake and associated transmission 
lines) be included and funded as an integral part of the SHEP project. It is also necessary for this work to 
be scheduled such that its completion will coincide with the completion of the channel deepening. 
 
Response:  Savannah District revised SHEP’s chloride mitigation plan based on a suite of recent empirical 
measurements and modeling projections.  Using this expanded/more accurate information [as noted in 
detail: City of Savannah Seawater Effects Study, November, 2011], the District fundamentally reassessed 
the project’s forecast chloride effects at the City’s water intake [and by extension the whole system].  
Namely, the conclusion was reached that certain SHEP design elements [channel deepening] could, in 
fact, have more of an impact on the City’s drinking water compliance than initially thought.  Specifically, 
this work presented evidence that increased chlorides would exacerbate lead corrosion and promote 
formation of adverse disinfectant byproducts.   Industrial users [Weyerhaeuser/International Paper] 
may also experience problems in terms of interference with bleaching processes and reduced lifespan of 
its water distribution, respectively. 

Numerous mitigation measures were examined during the course of the NEPA process, e.g., 
desalinization, groundwater and various surface water supplementation options, pipelines, and chemical 
treatment processes.  After a great deal of deliberation, it was determined that an appropriately sized 
raw water impoundment would provide the most effective/efficient mitigation.  A number of sites were 
examined for this facility; however, Parcel #3 in the Savannah International Trade Park received the 
highest objective ranking.  Particularly compelling in its selection was the fact that since it was owned by 
GPA, the site would be available when needed.  While the Trade Park is located in an upland area, the 
treatment impoundment and its associated infrastructure may adversely impact some small remnant 
wetlands therein.  If this proves to be the case, the District’s Regulatory SOP will be used to determine 
wetland mitigation needs. 

Statistical analyses determined that a 35-acre impoundment [97 million gallons] would have sufficient 
usable volume [77.5 million gallons] to address any incremental elevation in chloride levels attendant to 

channel deepening [-47’ NED alternative].  Operation of the storage impoundment would require 
that water from the existing Abercorn Creek intake be pumped to the impoundment during 
periods of low chlorides.  When high chloride levels occur, water from the impoundment will be 
pumped to the City’s water treatment plant via a new pump station.  During high chloride 
episodes at the intake, the intake pumps will be stopped and the plant will draw water from the 
storage impoundment, thereby avoiding the high chlorides occurring in Abercorn Creek.  When 
chloride concentrations on Abercorn Creek return to acceptable levels during low tide, the 
storage impoundment can be refilled and made ready for use during the next tidal cycle [as 
necessary].   
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Page 3 
 
657-MR-21-EN01 
Comment:  Table 3-6 SUMMARY OF HYDRODYNAMIC-RELATED IMPACTS WITHOUT MITIGATION; Page 
3-20 The table provides results based on the original chloride study which is known by the Corps to be in 
error and is anticipated to be replaced with an updated study dated December 15, 2010. Therefore, the 
results indicated in this table are incorrect and must be updated accordingly. 
 
Response:   The chloride study included in the draft report presented the best information available at 
that time.  Since the Draft EIS was released, additional data has become available and the Corps has 
conducted additional evaluations to update its impact predictions.  As noted in detail in the previous 
comment, the Corps initiated additional monitoring to refine and update the prediction of water quality 
impacts at the City’s water intake during chloride spikes.  The updated chloride study is included in the 
Final GRR-Appendix C and clarifies this issue and the necessary mitigation. 

657-MR-21-EN02 
Comment:  Table 3-7 SUMMARY OF HYDRODYNAMIC-RELATED IMPACTS WITH MITIGATION; Page 3-
21 The table provides results based on the original chloride study which is known by the Corps to be in 
error and is anticipated to be replaced with an updated study dated December 15, 2010. Therefore, the 
results indicated in this table are incorrect and must be updated accordingly. 
 
Response:  See previous response. 

Page 4 
 
657-MR-21-EV02 
Comment:  This is a correct statement. However, it should be noted that not only have available 
groundwater withdrawals been capped, but have also been reduced to 2004 withdrawal levels. In 
addition, discussion continues via special councils appointed by the governors of Georgia and South 
Carolina concerning saltwater intrusion on Hilton Head Island and the potential for further reductions. 
These efforts have been underway since 2005 to find amicable solutions to the saltwater intrusion 
problem and to avoid interstate law suits such as currently exists between Georgia, Alabama, and 
Florida. Initial groundwater modeling efforts have shown that reductions in groundwater withdrawals as 
high as 90 percent may be needed to stop saltwater intrusion altogether. Therefore, the reliance upon 
the Savannah River may be much greater than anyone has anticipated to date. 
 
Response:  Agree.  The District appreciates that all parties are seeking practical measures to limit 
saltwater intrusion.  In the noted study of potential project effects on the Floridan aquifer, pumping 
rates were held at a constant level of 80 MGD [which admittedly is high from an historical perspective].  
However, the use of this elevated rate constant would yield a comparably higher value of groundwater 
intrusion.  The District used this conservative approach in order to realize the most robust assessment of 
potential project impacts on the aquifer.  Further, the District agrees that future reliance upon the 
Savannah River as a regional water source may be greater than is currently recognized.  With this in 
mind, the District has sought to reduce [to a zero sum] any perturbation[s] from SHEP on water quality 
during the NEPA analysis. 
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Page 5 
 
657-MR-21-EV03 
Comment:  [NOTE: The City had informed the Corps that the capacity of their plant was roughly 30 
MGD. Since the analyses were performed, the City has indicated that the plant’s capacity is now 62.5 
MGD.]” This is incorrect. The question posed to the City was with regard to the production volume and 
not the capacity. At the time of the question, production was in-fact roughly 30 MGD. The capacity of the 
plant has been 62.5 MGD since its expansion in 1998. 
 
Response:  This issue was clarified in the FEIS, i.e., distinguishing between production volume and plant 
capacity. 

 
657-MR-21-EV04 
Comment:  However, subsequent refining of the model has been completed and reveals that increases in 
chlorides will not be marginal, but will instead be substantial. Therefore, all discussion, results, and 
mitigation recommendations are flawed and invalid and the Adaptive Management plan, including 
associated monitoring, is no longer a sufficient or acceptable resolution. 
 
Response:  See explanation in EV01 

 
657-MR-21-EV05 
Comment:  Savannah is not opposed to the continued monitoring. However, Savannah questions how 
the Corps would mitigate any large/unforeseen adverse impacts should they occur, as the removal of 
several feet from the top of the upper confining layer cannot be undone? 
 
Response:  Based on the revised impact predictions, the GRR and FEIS have been revised and now 
include mitigation for expected impacts to chloride levels in Abercorn Creek during low river flows and 
high tides.  The SHEP will include monitoring during and after SHEP’s construction to measure chlorides 
levels (1) at the City’s water intake in Abercorn Creek, and (2) in several other locations in the harbor 
complex.  This monitoring will be conducted to verify that predictions of project effects forecasted to 
occur are not materially exceeded. 

 
657-MR-21-EV06 
Comment:  In spite of concerns with the Corps own technical reviews, the decision-makers chose to 
recommend continued use of the original model outputs. A subsequent refining of the model has been 
completed and reveals that increases in chlorides will not be marginal, but will instead be substantial. 
Base chloride concentrations will increase from approximately 10 ppm to approximately 20 ppm with 
periodic increases reaching into the 50 to 70 ppm range. Unfortunately, the entire draft Tier II EIS with 
regard to chloride increases and associated mitigation has been based on this initial recommendation 
and thus all discussion, results, and mitigation recommendations are flawed and invalid. 
 
Response:  The Final EIS has been revised to reflect the outcome of the updated analyses.  Using the 
expanded/more accurate information [as noted in detail: City of Savannah Seawater Effects Study, 
November, 2011], the District fundamentally reassessed the project’s forecast chloride effects at the 
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City’s water intake [and by extension the whole system].  Namely, the conclusion was reached that 
certain SHEP design elements [channel deepening] could, in fact, have more of an impact on the City’s 
drinking water compliance than initially thought.  Specifically, this work presented evidence that 
increased chlorides would exacerbate lead corrosion and promote formation of adverse disinfectant 
byproducts.   Industrial users [Weyerhaeuser/International Paper] may also experience problems in 
terms of interference with bleaching processes and reduced lifespan of its water distribution, 
respectively. 

Numerous mitigation measures were examined during the course of the NEPA process, e.g., 
desalinization, groundwater and various surface water supplementation options, pipelines, and chemical 
treatment processes.  After a great deal of deliberation, it was determined that an appropriately sized 
raw water impoundment would provide the most effective/efficient mitigation.  A number of sites were 
examined for this facility; however, Parcel #3 in the Savannah International Trade Park received the 
highest objective ranking.  Particularly compelling in its selection was the fact that since it was owned by 
GPA, the site would be available when needed.  While the Trade Park is located in an upland area, the 
treatment impoundment and its associated infrastructure may adversely impact some small remnant 
wetlands therein.  If this proves to be the case, the District’s Regulatory SOP will be used to determine 
wetland mitigation needs. 

Statistical analyses determined that a 35-acre impoundment [97 million gallons] would have sufficient 
usable volume [77.5 million gallons] to address any incremental elevation in chloride levels attendant to 
channel deepening [-47’ NED alternative].  Operation of the storage impoundment would require that 
water from the existing Abercorn Creek intake be pumped to the impoundment during periods of low 
chlorides.  When high chloride levels occur, water from the impoundment will be pumped to the City’s 
water treatment plant via a new pump station.  During high chloride episodes at the intake, the intake 
pumps will be stopped and the plant will draw water from the storage impoundment, thereby avoiding 
the high chlorides occurring in Abercorn Creek.  When chloride concentrations on Abercorn Creek return 
to acceptable levels during low tide, the storage impoundment can be refilled and made ready for use 
during the next tidal cycle [as necessary]. 
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FIGURE 1 

Percent of Time Calculated Chloride Levels Above 25 mg/l 

  

 

FIGURE 2 

Percent of Time Calculated Chloride Levels Above 50 mg/l 
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Page 6 
 
657-MR-21-EV07 
Comment:  It is the City’s opinion that all funding necessary for the construction of potential mitigation 
shall be included in the final document to be sent forth to Congress for approval. 
 
Response:  Funding necessary for construction of the proposed mitigation [impoundment] is specified in 
the Final GRR and Final EIS.  See EV01 for details regarding this facility. 

657-MR-21-EV08 
Comment:  While this statement is technically correct, it fails to consider that the secondary limit of 250 
mg/l for chloride is specific only to the direct consumption of chloride. However, this secondary limit does 
not account for the resulting impacts increased chlorides will have on the corrosivity of the water. As 
chlorides increase, corrosivity will also increase. Increased corrosivity will subsequently lead to increases 
in lead and copper at the customers tap. Lead and Copper have primary maximum contaminate levels of 
0.015 mg/l and 1.3 mg/l respectively. It should be noted that lead and copper are the only substances 
required by EPA for a water purveyor to sample and control within a consumer’s home and at their tap. It 
should also be noted that where lead and copper are above the maximum contaminate levels, the water 
purveyor is required to take action specifically to reduce water corrosivity. 
 
Response:  The quoted section is from EPA Safe Drinking Water Act, National Secondary Drinking Water 
Regulations (http://water.epa.gov/drink/contaminants/index.cfm), which have been adopted by the 
State of Georgia.  The District’s updated analysis considered potential changes in the water's corrosion 
coefficient, along with subsequent lead and copper contamination issues and concluded [see GRR 
Appendix C] mitigation was warranted.  See EV01 details regarding how this issue will be resolved. 

Page 8 
 
657-MR-21-EV09 
Comment:  It is recognized that the discussions, results, mitigation measures and costs contained within 
the draft Tier II EIS are based on a flawed model that should not have been used. Table 10-4 does not 
include the costs for mitigation of increased chlorides at Savannah’s raw water intakes. This table must 
be amended to include the full cost of mitigation. 
 
Response:  See GRR Appendix C for details regarding the raw water impoundment [cost/design] which 
will be constructed to address this issue. 

657-MR-21-EV10 
Comment:  It is recognized that the discussions, results, mitigation measures and costs contained within 
the draft Tier II EIS are based on a flawed model that should not have been used. Table 11-6 includes 
“Chloride @ City’s Water Intake” as an un-mitigated environmental effect of the maximum authorized 
plan. This is unacceptable. The full cost for chloride mitigation must be included in the maximum 
authorized plan. 
 
Response:  See previous discussion on this issue. 
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Page 9 
 
657-MR-21-EV11 
Comment:  It is recognized that the discussions, results, mitigation measures and costs contained within 
the draft Tier II EIS are based on a flawed model that should not have been used. Table 11-7 must be 
modified to include the full cost for chloride mitigation. 

 
Response:  See previous discussion regarding this issue. 

657-MR-21-EV12 

Comment:  It is recognized that the discussions, results, mitigation measures and costs contained within 

the draft Tier II EIS are based on a flawed model that should not have been used. Table 11-8 must be 

modified to include construction of chloride mitigation. Scheduled timing must be such that chloride 

mitigation is completed and in service not later than reaching final proposed harbor depth. 

 

Response:  See previous discussion regarding how this issue will be resolved.  Note: the raw water 
impoundment will become operational concurrent with harbor deepening. 

657-MR-21-EV13 
Comment:  It is Savannah’s understanding that with the exception of the final technical review, the 
updated prediction tool was ready for use in September. While it is certainly desired to complete the 
technical review, the likely results of the updated prediction tool would also have been known during 
that time frame. As these results would have indicated a much larger increase in chlorides than those 
predicted by the original tool, it is difficult to understand why these improved results were not mentioned 
even as a footnote. Instead all discussions, results, mitigation measures, costs, and etc. are based on the 
prediction tool known to be unacceptable. 

 
Response:  This issue has been resolved via the revised chloride analysis and mitigation plan which is 
presented in Appendix C of the GRR and summarized in the GRR and FEIS.  

657-MR-21-EV14 
Comment:  This document is the basis for all discussion, results, mitigation measures, costs, and etc. as 
relates to potential increases in chlorides at Savannah’s raw water intakes along Abercorn Creek. This 
document has been determined by the USGS and the Corps of Engineers to be unacceptable and should 
be so noted in the EIS. The document has been replaced with a document entitled Chloride Modeling 
Savannah Harbor Expansion Project Savannah, Georgia and dated December 15, 2010. Subsequently, all 
discussions, results, mitigation measures, costs, and etc. based on the November 15, 2006 document are 
invalid and should either be so noted in the EIS or removed altogether. It is understood that it may be 
desirous to retain this document as a historical appendix for the purposes of record completeness. 
However, it should be noted as such and not be used or referenced for any manner other than historical 
record. 
 
Response:  The Final GRR and FEIS include the results of the recent refinement of the chloride predictive 
tool.    The original document [2006] remains in the supplemental materials to Appendix C solely to 
bolster SHEP’s historical record, but is no longer relevant in the decision-making process for chloride 
mitigation. 
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Page 10 
 
657-MR-21-EV15 
Comment:  It is true that Savannah is concerned with regard to increased chloride at its raw water 
intakes. However, it is not correct that this concern is primarily for industrial water supply, not drinking 
water. It is most difficult to understand how the Corps can reach this conclusion. As has been explicitly 
expressed in numerous meetings, there are a number of potential problems associated with higher 
chloride levels including but not limited to serious economic impacts on industrial customers, increased 
corrosion rates for all municipal customers including residential, and increased levels of lead and copper 
for all municipal customers including residential. The following written references are also noted: 
 
Response:  The District is aware of the potential for secondary impacts to drinking water [for all users] 
due to increased solubility of lead and copper.  The Final EIS was revised to reflect the updated impact 
analysis and clarify that the City is concerned about potential project impacts to both municipal and 
industrial water users. 

Page 11 

657-MR-21-EV16 
Comment:  As has been stated both verbally and in written form on multiple occasions there are 
numerous impacts that increased chloride concentrations will have on Savannah’s water system. These 
impacts include both long term operation and maintenance costs, as well as the need to make 
immediate capital expenditures by Savannah and its industrial customers. A short discussion of these is 
provided as follows: 
 
Response:  The City’s estimated cost for the ferrous-based portion of its water distribution system is 
acknowledged.  However, the District believes that replacing this portion of the distribution system is 
not warranted given construction of the raw water impoundment [which addresses the underlying 
problem]. 

Page 12 
 
657-MR-21-EV16.5 
Comment:  “Further, the USACE Office of Counsel reports that the City has no legal right to water with 
chloride levels below those established under the Safe Drinking Water Act, in this case 250 mg/L. Thus, 
even if a cause and effect relationship is found, there is no legal obligation for the GPA or the federal 
government to remedy the situation as long as concentrations remain below established Safe Drinking 
Water Standards. …”. 

Does the Corps intend to stand firm on its legal interpretation that the citizens and customers of 
Savannah have no legal right to water with lead and copper levels below those established under the 
Safe Drinking water act and even if a cause and effect relationship is found, there is no legal obligation 
for GPA or the federal government to remedy the situation? 

Response:  The City was quoting a passage from the Preliminary Draft General Reevaluation Report 
[April, 1998].  That wording was removed from the Draft GRR [July, 1998] and is not in the Final GRR. 
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657-MR-21-EV17 
Comment:  Obviously, Savannah is also concerned with the long term viability of its large industrial 
customers. As has been stated on numerous occasions, the industries served by Savannah’s surface 
water plant are vital to the economic well being of the entire southeast Georgia region. These industries 
not only provide over 1,000 direct well paying jobs, but also a wide range and number of jobs associated 
with the many small business that provide direct and indirect support and services. In addition, these 
industries use approximately 80 percent of the total water produced by Savannah’s surface water system 
and therefore pay the lion’s share of the cost to operate that system. A loss of these industries would 
require an immediate and substantial increase in water rates to the residential customer base 
throughout Chatham and Effingham Counties. 
 
Response:  The proposed raw water impoundment [and associated mitigation plan] should provide 
relief to both industrial and municipal water users. 

657-MR-21-EV18 
Comment:  Increasing Freshwater Supply through Bear Creek. To the knowledge of Savannah, no 
modeling has been conducted to determine the volume of flow through Bear Creek and Abercorn Creek 
that would be necessary to offset the effects of increased chlorides from the Savannah River or even if 
the necessary volumes can be made available through these Creeks. Savannah would agree that this 
option would require a high level of maintenance to reliably mitigate the increased chlorides. It is also 
Savannah’s opinion that the on-going cost and management of such maintenance would not be borne by 
Savannah. 
 
Response:  Savannah District did not model increasing flow through Bear Creek [namely, determining 
the volume of freshwater necessary to eliminate the effects of expected chloride increases in Abercorn 
Creek] because of concerns about maintenance of a deepened creek.  Use of the noted raw water 
impoundment will provide more efficient/effective mitigation [with greater certitude of success].   

Page 15 
 
657-MR-21-EV19 
Comment:  It is correct that Savannah supports the concept of locating a supplemental water 
withdrawal intake upstream of the zone of project influence. However, Savannah does NOT support the 
concept of chloride mitigation based on the Adaptive Management strategy as proposed. Although, 
adaptive management may be a very useful tool under particular circumstances, it is Savannah’s opinion 
that it will not be an acceptable alternative with regard to the mitigation of chlorides for the Savannah 
Harbor Expansion Project based on the following issues: 
 
Response:  The updated chloride analysis included in the final GRR recommends construction [and 
operation] of the raw water impoundment feature prior to the completion of the deepening project 
rather than as a subsequent adaptive management measure. 
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City of Augusta and North Augusta 
 
Comment:  Letter of Support. 
 
Response:  Comment noted. 
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Sarah Ward MPC 
 

500-MR-02-EV01 
Comment:  Unclear on APE for Environmental Review, Pennyworth Island is a significant cultural 
resource- was it evaluated or is it outside the APE? 
 
Response:  Pennyworth Island is within the APE and was considered during planning for the proposed 
project.  The site would not be directly affected by the proposed project.  The FEIS-Cultural Resources 
Section has been expanded to address concerns about the fate of cultural resources located on/around 
Pennyworth Island. 

500-MR-02-EV02 
Comment:  Unclear one outcome for CSS Georgia. Will it be removed to a secure location for 
preservation or is it to be destroyed? 
 
Response:  The CSS Georgia will not be destroyed as a result of SHEP.  Plans for the CSS Georgia are 
described in EIS-Appendix F, Cultural Resources and include artifact recovery, conservation, curation, 
and the development of an interpretive/display center. 
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Ellen Harris MPC 
 
501-MR-02-EV01 
Comment:  What will be done w/ the CSS Georgia? Removal & data recovery is mentioned but what will 
happen to the artifacts? Where will they be stored? 
 
Response:  The CSS Georgia will not be destroyed as a result of SHEP.  Plans for the CSS Georgia are 
described in EIS-Appendix F, Cultural Resources and include artifact recovery, conservation, curation, 
and the development of an interpretive/display center. 

501-MR-02-EV02 
Comment:  Is Pennyworth Island within the APE? It was determined eligible for the national Register in 
1993. A nomination is currently underway? 
 
Response:  Pennyworth Island is within the APE and was considered during planning for the proposed 
project.  The site would not be directly affected by the proposed project.  The FEIS-Cultural Resources 
Section has been expanded to address concerns about the fate of cultural resources located on/around 
Pennyworth Island. 
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Lowcountry Economic Alliance 
 
756-JK-08-EC01 
Comment:  According to the report the Port of Savannah is responsible for employing almost 900 
residents of Beaufort and Jasper counties and accounts for more than $32 million annually in labor 
income. 
 
Response:  It is recognized that the Port of Savannah positively impacts the regional economies of 
Georgia and South Carolina.  The Economic Appendix in the final GRR includes a socioeconomic 
resources section that includes similar information to that provided by the commenter.  

Page 1 
 
756-JK-08-EC02 
Comment:  This report summarizes the impacts from the on-going operations at the Savannah Port and 
the potential economic impacts for the proposed dredging project on Beaufort and Jasper Counties. 
While the impacts reach deep into the South Carolina economy, this report focuses on the impacts on 
Beaufort and Jasper Counties. These impacts are estimated to be generated from two major sources; 1) 
the direct employment by South Carolinians at the Savannah Port in on-going operations and 2) the 
economic activity generated from the $800 million in dredging construction. These impacts are outlined 
below. 
 
Response:  It is recognized that Savannah Harbor impacts the regional economies of Georgia and South 
Carolina.  The Economic Appendix in the final GRR includes a socioeconomic resources section that 
includes similar information to that provided by the commenter. 

756-JK-08-EC03 
Comment:  As seen in Table 1, there were more than 6,500 workers in the two counties looking for jobs 
in November 2010. The area’s unemployment rate was 8.7% at that time. The area’s unemployment rate 
averaged 9.5% for 2010 peaked in early 2010 at 11%. These jobs at the Savannah Port take on more 
importance in high unemployment times such as the area and State have experienced over the last three 
years. 
 
Response:  The updated and expanded socioeconomic resources section in the Economics Appendix 
includes additional information regarding potential regional economic impacts associated with the 
proposed project. 

Page 2 
 
756-JK-08-EC04 
Comment:  As seen in Table 2 below, the 646 jobs in Beaufort and Jasper Counties directly supported by 
the Savannah Port have a multiplied impact on the local economy of the Lowcountry. The direct 
employment of 646 support an additional 245 jobs in the two-county area through indirect and induced 
impacts for a total employment impact in the area of almost 900 jobs. 
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Response:  It is recognized that Savannah Harbor impacts the regional economies of Georgia and South 
Carolina.  The Economic Appendix includes a socioeconomic resources section that includes similar 
information to that provided by the commenter. 

Page 3 
 
756-JK-08-EC05 
Comment:  The direct employment of residents of Beaufort and Jasper counties generates substantial 
labor income and economic output in the two-county area. As seen in Table 2, there is more than $32 
million in labor income generated in the area on an annual basis from the residents living in Beaufort and 
Jasper counties directly supported by the Savannah Port. 
 
Response:  It is recognized that Savannah Harbor impacts the regional economies of Georgia and South 
Carolina.  The Economic Appendix includes a socioeconomic resources section that includes similar 
information to that provided by the commenter.  

Page 4 
 
756-JK-08-EC06 
Comment:  In addition to the positive economic impacts from the on-going operations of the 
Savannah Port, the proposed $800 million dredging project to deepen the river for larger ships will also 
have substantial economic impacts on South Carolina. The $800 million for the dredging project will be 
spent primarily in the immediate vicinity of the Port. It is likely that as much as 50% of the expenditures 
would be spent in South Carolina since half of the river bed is in South Carolina and half is in Georgia. 
Therefore, there could be $400 million of expenditures in South Carolina over the next few years as the 
dredging is completed. 
 
Response:  It is recognized that Savannah Harbor impacts the regional economies of Georgia and South 
Carolina.  The Economic Appendix includes a socioeconomic resources section that includes similar 
information to that provided by the commenter.  

756-JK-08-EC07 
Comment:  As seen in Table 3, the dredging operations are estimated to generate an additional $269 
million in economic activity in the two-county area. The dredging operations would generate more than 
$21 million in local labor income in Beaufort and Jasper counties. Perhaps as important to the local 
economy, the dredging operations are expected to generate over 550 jobs in the Lowcountry economy. 
 
Response:  It is recognized that Savannah Harbor impacts the regional economies of Georgia and South 
Carolina. The Economic Appendix includes a socioeconomic resources section that includes similar 
information to that provided by the commenter.  

Page 5 
 
756-JK-01-EC08 
Comment:  Direct operations of the Savannah Port support almost 900 jobs in the two-county area. It is 
estimated that the dredging project will support and additional 550 jobs. Together, the on-going 
operations and the dredging project will support almost 1,450 jobs in the Lowcountry. Together they will 
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generate over $337 million in total economic activity. And finally, the on-going operations and dredging 
project will generate $53.9 million in labor income in the area. 
 
Response:  It is recognized that Savannah Harbor impacts the regional economies of Georgia and South 
Carolina.  The Economic Appendix includes a socioeconomic resources section that includes similar 
information to that provided by the commenter.  
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Lowcountry Economic Alliance 
 
166-JK-04-EC01, 166-JK-04-EC02, 166-JK-04-EC03, 166-JK-04-EC04 
Comment:  In summary, we did not find any fatal flaws in the economic analysis contained in the EIS. We 
can conclude from the data that the project will create a more competitive shipping environment, but 
the report stops short of translating that eventual cost savings into relevant economic impact data for 
the purpose of community stakeholder review. 
The analysis does not provide us with information whereby we can determine the value of the project to 
our region. Additional economic review must be done in order to properly understand the economic 
value of this project on counties in South Carolina and Georgia. 
This project is critical to our economic development efforts. The market is clearly demonstrating that to 
us in our business recruitment efforts. The residents of both states need to be aware of the immediate 
and long-term benefits. 
We respectfully request your consideration of more in-depth economic analysis as we move forward with 
our regional partners to do the same. 
 
Response:  The District evaluates its water resource projects from a National Economic Development 
(NED) perspective which, in essence, is the alternative [meeting project objectives] that produces the 
greatest net economic benefits.  In this instance, the NED benefits are comprised primarily of the 
reduced transportation costs resulting from removing the current constraints of draft.  It is important to 
note that these economic benefits accrue from the use of larger, more cost-effective container ships, 
not an incremental increase in the number of containers.  The savings are presumably passed on to U.S. 
consumers and businesses in the form of lower prices.  In performing the NED analysts, the Corps is 
mindful not to claim benefits if a project merely redistributes commerce between ports, rather than 
actually increase the size of the market.   

In recent years, additional analyses have been undertaken which focus on Regional Economic 
Development [RED].  In doing so, analysts calculate the economic impacts to the region resulting from 
the influx of construction funds.  The primary effects measured in such an RED analysis are jobs and 
worker income from the project construction expenditures.  Chapter 8 of the Economic Appendix details 
regional economic impacts. 
 
The study team reran the EIFS model to include the State of South Carolina and the GRR Economic 
Appendix includes a write up explaining the model and its results. 
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Savannah Maritime Association 
 
521-DC-02-EC01, 521-DC-02-EC02 
Comment:  The economic analysis of the project is conservative in calculating benefits and the 
Cost/benefit ratio will greatly exceed 4 to I. Increased efficiencies in transportation costs will benefit both 
imports and exports. The economic analysis does not predict what would actually happen if the project is 
not approved. The analysis indicates no change in volume if there is no change in the channel depth. It is 
clear that the more efficient Post-Panamax vessels will shift to other ports and trade in Savannah, both 
import and export will falter if the channel is not deepened. 
 
Response:  Global Insight’s commodity forecast was one of the algorithms used to determine the 
benefit/cost ratios for SHEP alternatives.  It includes a large number of economic factors and was vetted 
several times by economists for its applicability [reasonable assumptions] to the Savannah Harbor study. 
Moreover, Corps guidance on deep-draft navigation projects emphasizes using empirical data whenever 
possible and forecasting over a 50-year period of analysis.  Data on the past and present navigation 
problems are used to help identify the future without-project condition scenario.  This, in turn, serves as 
a baseline for project formulation and evaluation.  As would be expected, a 50-year forecast contains 
uncertainty; therefore, several sensitivity analyses were performed to identify the sensitivity of the 
forecasts to different input parameters.  These include using lower growth rates, no growth, and 
increased packaging densities.  For the most part, the results show the feasibility of the proposed 
project improvements is not particularly sensitive to small variations in the input parameters. 
 
The HarborSym analysis considers benefits to all vessels by estimating their efficiency gains from 
reduced congestion.  The Transportation Cost Savings Model estimates the efficiency gains from vessels 
being able to load/unload without the current constraints of draft.  Conversion of the operating fleet to 
larger vessels would substantially reduce transportation costs after implementation of SHEP.  In fact, the 
largest vessels would benefit the most from the deepening proposal.  However, there would be some 
incremental gains in efficiency to smaller vessels as a result of reduced harbor/channel congestion and 
reduced waiting for sufficient tidal windows. 
 
The without-project condition describes the future conditions that are expected to prevail in the 
planning area [Harbor] if no federal action is taken to solve the current navigation problems. The 
economic analysis describes the without-project (-42 depth) condition and calculates the transportation 
costs required to move the forecasted cargo over the period of analysis. 
 
It is possible that some of the cargo currently transiting Savannah could move to a nearby port if the 
proposed deepening does not occur.  However, the Corps’ analyses indicate that – based on economics 
alone – that is not likely.  The multi-port analysis, which involves a systematic determination of alternate 
routing possibilities, indicate that it is costly to ship many goods to other ports only to have them 
transported back to the Savannah area’s distribution centers.  Landside trucking costs within the local 
area of Savannah are estimated to range from $100 to $150 each round trip whereas movements 
outside of the local area are estimated to average $1.50 to $2.00 per round trip mile.  Since these costs 
exceed the savings a deepening project could provide, the likelihood of major cargo shifts is very unlikely 
from a cost standpoint. 
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The International Propeller Club of the United States 
 
524-DC-01-EC01 
Comment:  The subject reports are effective in explaining and justifying needed development of the 
channel to 48 ft. The reports do not acknowledge that failure to provide the deepening needed for 
Post-Panamax vessels will result in a reduction in trade in the port. The effect will become more negative 
when shipping costs increase compared to other ports and start to affect export materials as well as 
imports. 
 
Response:  Savannah Harbor has experienced remarkable growth over the last 15 years, even with its 
current channel depth constraints.  However, each port is [relatively] unique and its success can be 
attributed to many factors.  In the case of Savannah, recent construction of distribution centers, 
availability of affordable land, incentives by local governments, congestion at West Coast ports, type of 
ships calling and their rotations, and the commodities being processed – all played a role in its growth.  
Moreover, forecasts anticipate a continued upward trend line for Savannah over the 50-year period of 
analysis.  Nonetheless, given the present depth restrictions, many vessels are constrained by draft.  This 
creates economic inefficiencies and this problem will be exacerbated as the container fleet grows in 
average vessel size and more cargo is moved by the larger vessels. 
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The Maritime Association South Carolina 
 
814-MM-02-EV01 
Comment:  First, we do not understand why a proposed Jasper Ocean Terminal, though mentioned in the 
DEIS, is not considered as a viable, lower-cost alternative to the recommended plan. This is especially 
difficult to fathom when the DEIS projects that a no-build alternative would result in the same growth in 
container ship traffic to Savannah that would be experienced if the SHEP is completed as proposed. 
 
Response:  Congress asked that the Corps perform additional analyses when it authorized the Savannah 
Harbor Expansion Project in Section 203 of WRDA, 1999.  The Corps identified the existing navigation 
problems and evaluated alternate ways to solve or reduce those problems.  Those considerations 
included non-structural and structural solutions, and deepening to alternate terminal locations.  Three 
of those alternate terminal locations were ones that were being considered for siting a new container 
terminal in Jasper County.  The Corps released a report for public comment in 2005 that documented its 
findings.  The report concluded that deepening to the existing Garden City Terminal would be less 
expensive than the combined cost of constructing a new terminal in Jasper County and deepening to 
that location.  The report can be found in the EIS-Appendix O.  See also numerous other responses to 
comments regarding Jasper terminal issues.  
 
814-MM-02-EV02 
Comment:  Second, it does not appear possible that a Jasper Ocean Terminal could be available when 
South Carolina and Georgia would require it, based on cargo projections, if the Army Corps of Engineers 
intends to use the JOT site for SHEP dredge disposal until the year 2060. 
 
Response:  There are some obvious impediments to its implementation, but the present Jasper Terminal 
[JOT] site could be used to develop a viable port operation.  There are numerous actions that would 
need to occur before a terminal could become operational.  One of those is that the US Government 
must be “made whole” if it releases its dredged material disposal easement on those properties.  The 
Government has requested the developers commit to a mechanism that would keep the Government’s 
costs the same after releasing the easements. The Joint Project Office is presently working to identify a 
way to meet the Government’s request.  Should a reasonable way be identified and commitments made 
to implement that action, the Corps would release its dredged material disposal easement on the sites.  
Until that occurs, the Corps intends to use Disposal Areas 14A/14B [the presently proposed JOT site] to 
deposit excavated sediments since it is the least-cost, environmentally acceptable alternative.  See also 
numerous other responses to comments regarding Jasper terminal issues.   



1101 

 



1102 

 



1103 

 

 
  



1104 

 

South Carolina Chamber of Commerce 
 
Page 1 
 
1120-BB-09-EV01, 1120-BB-09-EV02 
Comment:  We have concerns about the analysis undertaken to evaluate the environmental impacts 
associated with the SHEP. Our primary concern is that the significant environmental impacts of the SHEP 
may preclude future industrial growth and economic development in South Carolina, and specifically in 
Jasper County, and that these impacts have not been thoroughly analyzed and accounted for in the 
analysis. Specifically, while part of the project occurs in South Carolina, the impacts, both environmental 
and economic, on South Carolina are given short shrift and do not appear to have been given due 
consideration. For example, the negative impacts on the SHEP on water supplies in Georgia have been 
reviewed, with no parallel consideration on the negative impacts on water supplies in South Carolina. 
 
Response:  The continued deposition of dredged sediments in existing Sites 14A and 14B is the least-
cost, environmentally acceptable alternative for the proposed SHEP.  However, deposition of sediment 
at these sites would not preclude their future development as a new container terminal.  In fact, in 2011 
the consultant working for the Joint Project Office publically stated that the proposed placement of new 
work sediments there [Areas 14A and 14B] would save the terminal development project over $300 
million by raising its elevation to a workable height.  Therefore, if SHEP is constructed, it would likely 
benefit the development of a terminal in Jasper County by significantly reducing initial construction 
costs. 

The analysis of potential groundwater impacts discussed in the DEIS apply to the aquifer that supplies 
water to both Georgia and South Carolina.  Extensive groundwater studies have been completed and are 
discussed in EIS-Sections 4.02.1 and 5.05.  The proposed harbor deepening would have minimal adverse 
impacts on groundwater.  The full results of the field work, groundwater modeling, and GIS analyses are 
described in Section 5 of the Engineering Appendix of the GRR.  They are described in further detail in a 
document titled, “Supplemental Studies to Determine Potential Groundwater Impacts to the Upper 
Floridan Aquifer, Savannah Harbor Expansion Project, Final Report, June 2007”. 
 
Water is withdrawn from the Savannah River by the Beaufort-Jasper Water Authority to serve customers 
in the SC Low country.  That intake is located at roughly River Mile 39.  The Corps evaluated potential 
increases in chloride levels in the upper portion of the estuary and found that no measureable effects 
should occur as far upstream as that water intake.  
 
1120-BB-09-EC01 

Comment:  The underlying assumption of the analysis is that there will be no increase in ship traffic, but 
that additional containers will be carried on each ship so that the throughput for the Georgia Ports 
Authority and its Savannah terminals will increase while the ship traffic will remain static. This is a faulty 
premise that fails to reflect the realities of waterborne commerce and the shipping industry. The SHEP is 
meant to accommodate bigger ships traversing the Panama Canal. The industry projects this to lead to 
an increase in the number of routes and ships on the East Coast, meaning an increase in the ship calls on 
East Coast ports. There is no analytical support for the Corps' assumption of less ship traffic. Because the 
environmental analysis is predicated on this faulty assumption, the entire Draft EIS must be revisited. 
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Response:  The Economic Analysis in the draft report shows a significant increase in ship traffic [calls], 
i.e., a rise from 2,172 in 2015 to 4,148 in 2032 (See Economic Appendix, Page 73, Table 42).  This 
increase in vessel calls has a direct relationship with the port’s future cargo growth.  One of the main 
assumptions used in the transportation cost model is that no cargo would be diverted from a competing 
port.  Instead, SHEP speaks to a project in which the majority of Savannah’s cargo is expected to 
originate and remain in its hinterland market1.  A multiport analysis [2006] was conducted for various 
hinterland origins and destinations [South Atlantic and Gulf ports including Savannah and nearby 
Charleston and Jacksonville].  It determined that there would be no substantial changes in origins and 
destinations of imports or exports to key US markets served by Savannah.  Project deepening allows 
larger ships to call at the Port, as well as enabling them to load/unload without the current constraints 
of draft.  All other things being equal, this reduces the total number of trips required to move the same 
volume of cargo. 

Page 2 
 
1120-BB-09-EV03 
Comment:  This is especially critical since the development of a port jointly owned by the States of 
Georgia and South Carolina in Jasper County (Jasper Port) is not given any consideration in the Draft EIS. 
Instead, the Jasper Port is treated as "not reasonably foreseeable" and its development suffers from a 
"high degree of uncertainty." However, the Georgia Ports Authority has entered into an 
intergovernmental agreement with the South Carolina State Ports Authority for the development of the 
Jasper Port, and a Bi-State Commission exists to pursue the Jasper Port development. Millions of dollars 
have been spent towards the development of a Jasper Port.  The Draft EIS fails to consider the impact on 
the Jasper Port, and given the environmental uncertainties and significant impact in the area this 
deepening could ultimately preclude a Jasper Port. 
 
Response:    Incremental analyses were conducted [in accordance with NEPA and Section 203, WRDA 
1999] to examine alternative actions to harbor deepening at the Garden City Terminal site.  Jasper 
Ocean Terminal (sometimes referred to as Sites 14A/14B in the reports) was one of the alternative port 
sites considered for deepening [see GRR-Sections 6 and 12, GRR- Appendix D, EIS-Section 3, and EIS-
Appendix O.  However, the physical absence of a terminal, the uncertainty associated with its 
construction, the lack of supporting infrastructure, and important environment considerations militate 
against the Jasper site being considered in detail in this study.  The initial evaluations that the Corps 
conducted found that construction of the required infrastructure and deepening to the site exceeded 
the costs of deepening to the existing Garden City Terminal (mitigation costs included in both scenarios).  
Recent events have not indicated that those findings would change if reassessed today.  Lack of 
ratification of a bi-state compact by the two state legislatures since signing the Term Sheet in 2007 does 
not reduce uncertainties about development of the site into a container terminal.  See also other 
responses to comments on Jasper terminal issues.  

  

                                                           
1
 This assumption might appear to contradict the port’s claims of losing market share without a deepening; but as 

evidenced by the port’s strong growth historically without a project, there are many reasons besides channel depth 

that foster growth. 
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1120-BB-09-EV04, 1120-BB-09-EV05 
Comment:  The water quality impacts, and especially the negative impact on dissolved oxygen (DO), 
deserves further consideration and should include a discussion about the impact on future development, 
especially given the prospect that the U.S. Environmental Protection Agency (EPA) has already 
designated the Savannah Harbor as a "no discharge" zone regarding DO. This points to the possibility 
that the SHEP would, for all practical purposes, prevent future discharges and thus future development. 
Saltwater intrusion and salinity are also significant issue for the South Carolina communities and 
industries. However, the Draft EIS does not appear to consider the impacts of DO, saltwater intrusion, 
and salinity on these adversely affected South Carolina communities and industries.” 
 
Response:  The impacts of the SHEP on the dissolved oxygen regime in the Savannah Harbor estuary are 
discussed in the EIS and in even greater detail in the Engineering Appendix of the GRR.   Based on the 
potential impacts to dissolved oxygen that would be caused by SHEP’s implementation, an oxygen 
injection system is included in the project’s mitigation plan.  This system has been designed to remove 
the SHEP’s incremental impacts on the estuary’s dissolved oxygen regime as well as any adverse impact 
the project would have had on the harbor’s aquatic resources.  Implementation of the system would 
result in an incidental improvement in dissolved oxygen levels in over 90 percent of the estuary.  The US 
EPA issued a draft revised TMDL for dissolved oxygen in the Savannah Harbor in April, 2010.  The revised 
TMDL no longer designates the Savannah Harbor as a “no discharge” area; instead, it has been 
designated as a “naturally low water body”.  See also other responses to comments on these issues.  

1120-BB-09-EV06 
Comment:  The analysis in the Draft EIS is internally inconsistent in any number of places, including in its 
analysis of the scope and need, the water quality impacts, the natural resource impacts, the impacts on 
wildlife and fisheries, and air quality impacts. All of these sections should be reexamined to ensure the 
integrity of the analysis and the inconsistencies reconciled or explained. 
 
Response:  Comments on the Draft EIS are being used to improve the document and help eliminate 
inconsistencies. 

1120-BB-09-EV07 
Comment:  For example, the air quality discussion is not an analysis, but is an inventory. No air 
dispersion modeling was done. In the inventory itself, it claims on the one hand that the number of ships 
calling on the Savannah terminals will not change regardless of the depth of the harbor, but in the 
inventory the number of ships calling is actually reduced as the harbor deepens.  This gives the illusion 
that a deepened harbor would have no impact on air quality, and in fact the Draft EIS makes the bold 
(and unproven) claim that air quality will improve. This statement is contrary to other scientific studies 
and evidence and is unsupported by a mere air emissions inventory. No conclusion can be reached about 
the impact on air quality unless air dispersion modeling is undertaken. 
 
Response:  There is no compelling evidence to support the allegation that harbor deepening will 
incrementally increase the number of containers transiting the port on any given year.  The Corps’ 
analysis predicts an increase in the number of containers [up to the maximum of 6.5 million TEUs] being 
processed through Savannah over time as a result of increasing demand, but that growth is predicted to 
occur with or without harbor deepening. 
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According to the commodity forecast found in Section 5, Forecast of Without-Project Condition in the 
GRR, the port will reach its landside cargo handling capacity in 2030.  It is anticipated that without 
deepening (i.e., the -42 foot depth) more vessels would be required to transport that larger amount of 
cargo.  With harbor deepening, the total number of vessels decreases [from what would be necessary 
with the existing -42 foot depth] as they will be able to load/unload without the current constraints of 
draft. 

Since the number of containers per year is not predicted to increase as a result of deepening, per se, no 
landside changes in emissions would result.  With fewer ships calling at the port, total air emissions 
would decrease [annualized] with harbor deepening (comparing without and with project conditions).  
Given this situation, there is no technical need for the project to conduct a detailed analysis of the how 
those emissions disperse. 

In summary, any potential adverse effects from expected air emissions would be reduced if the harbor is 
deepened.   See also other responses to comments regarding air quality. 
 
1120-BB-09-EV08 
Comment:  Similar to the evaluation of environmental impacts, the mitigation efforts are focused on 
Georgia, and do not appear to account for the significant environmental impact this project will have on 
South Carolina. The mitigation plan should be revisited to include and incorporate specific mitigation 
efforts for the impacts on South Carolina communities and industries. 
 
Response:  Mitigation for the SHEP was designed in a sequential fashion to avoid, minimize, and 
compensate for adverse impacts, wherever they may occur. 
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Friends of the Savannah Coastal Wildlife Refuge 
 
722-MR-06-EN01 
Comment:  We are concerned about the accuracy of the models used to assess potential damage and to 
plan mitigation efforts. Loss of habitat, could be considerably more extensive than predicted if the 
models are wrong and the cost of mitigation could be considerably higher. 
The experience with the Back River tide gate points out the difficulty in attempting to model a complex 
system such as the Savannah River. 
 
Response: The models used to identify project impacts and develop mitigation plans were calibrated 
and validated [multiple times] prior to their approval.  The approved, calibrated, and validated models 
are appropriate to identify project impacts and develop mitigation plans.  The hydrodynamic and water 
quality models simulate the complex estuarine dynamics, viz., hourly, daily, and monthly tidal variations, 
salinity and dissolved oxygen dynamics together with their spatial distribution within the system. The 
models are applicable over a wide range of conditions including low and high freshwater flow.   The 
model grid incorporates surveyed bathymetry and includes point and non-point pollution sources in the 
watershed.  The grid extends from Clyo, Georgia (river mile 61, USGS stream gage 02198500) 
downstream through the harbor to Fort Pulaski (river mile 0), and out to 17 miles offshore [Atlantic 
Ocean].  The model was calibrated and validated using observed data from 1997 to 2006 and has been 
designed to meet the expectations of the SHEP Water Quality Interagency Coordination Team, which 
followed in the steps of the modeling technical review group that was established in the late 1990s to 
oversee the development of a technically valid model for determining SHEP’s environmental impacts 
and attendant mitigation features.  The group included representatives from the District, US EPA Region 
4, USGS, Georgia DNR-EPD, South Carolina DHEC, and private sector technical modeling experts [tasked 
with actual model development].  An independent technical review and uncertainty analysis have been 
conducted on the models and the resulting comments/concerns were incorporated into the final 
version.  Details regarding the hydrodynamic and water quality model development process, extensive 
reviews, and uncertainty analysis can be found in the report "Development of the Hydrodynamic and 
Water Quality Models for the Savannah Harbor Expansion Project" dated January 2006 [included in the 
Supplemental Materials to the Engineering Appendix].  Acceptance letters from agencies involved in the 
modeling technical review group can be found in the document, “Correspondence Regarding 
Hydrodynamic & Water Quality Model Acceptability” [included the Supplemental Materials to the 
Engineering Appendix]. 

The models employed and the criteria established were developed through an iterative process with the 
model review team and the water quality interagency coordination team.  The model selection, 
development, and refinement process literally took years [1999 to 2005] and the WASP and enhanced 
EFDC models were both certified for use in accordance with EC 1105-2-407.  The considerable changes 
that were made over the course of this period and elaborate certification process are an indication of 
the thorough and deliberative process the District employed to ensure the models met all performance 
criteria prior to conducting runs to predict impacts associated with the proposed project. 

The Monitoring and Adaptive Management Plan provides a discussion of post-construction monitoring 
and the decision-making process that would determine if additional monitoring and/or mitigation 
measures are warranted.  Purposely, the plan does not identify specific acceptability criteria for water 
quality or biological parameters that would trigger the need for additional monitoring or modifications 
to mitigation measures.  The District was willing to defer to the judgment of agency technical experts 
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rather than just use a specific parameter in determining when changes are necessary.  Based on their 
experience, some resource experts may see a need to modify the monitoring and/or a mitigation 
measure, even though a specific [parameter] threshold has not been reached.  Further, there is a 
concern about the potential cumulative/synergistic impacts of multiple parameters, even though the 
threshold limits had not been exceeded for any one parameter.  If thresholds had been established for 
individual parameters, this flexibility would have been lessened. 

Decisions about changes in the monitoring plan or mitigation features can be reached at any time during 
the post-construction monitoring effort.  Monitoring data and reports would be made available to the 
resource agencies as soon as possible.  Data from fixed water quality monitoring stations will be 
available on a real-time basis [on-line].  The plan provides for an annual meeting [end of monitoring 
year] between the District and the natural resource agencies to discuss the data and any necessary 
changes.  However, the schedule is sufficiently flexible to convene a meeting any time that concerns 
dictate.  If the monitoring identifies impacts that are outside those predicted, the Corps would consult 
with the resource agencies.  Corrective actions could range from a change in the monitoring plan to a 
cessation of construction activities until a problem is rectified. 

722-MR-06-EV01 
Comment:  The adaptive management approach for mitigation efforts lacks sufficient specificity. The 
plan should stipulate a process and timeline for deciding on additional mitigation steps and for initiating 
action. 
 
Response:  Appendix D has been revised to provide more specifics on the process and timelines 
associated with adaptive management decisions. 

722-MR-06-EV02 
Comment:  There is no provision for the Corps to provide advance funding for the escrow account that is 
to be used for future mitigation. Without guaranteed funding, implementation of adaptive management 
procedures becomes highly uncertain. 
 
Response:  The District intends to obtain funds for adaptive management as the construction 
progresses, so that funds would be available should they be needed for some adjustment to the 
mitigation features.   GPA also intends to provide its share of the adaptive management costs in an 
escrow account at the beginning of the construction period so they would be available if/when needed.  
Appendix D contains additional explanation regarding funding of adaptive management features.  
 
722-MR-06-EV03 
Comment:  The post-construction monitoring period for mitigation projects is inadequate to allow the 
system to stabilize and to detect long-cycle problems; it should be increased from 5 to 10 years. Similarly, 
the monitoring period for future adaptive mitigation projects should be increased from 1 to 3 years. 
 
Response:  The FEIS includes a longer post-construction monitoring period.  The monitoring period for a 
particular adaptive management measure has been extended to two years after its implementation and 
could be longer, if the agencies believe that to be prudent. 
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722-MR-06-EN02 
Comment:  We also have concerns about the ability of the proposed oxygen bubbler to infuse oxygen 
throughout the river basin. If it doesn't, the impact on the short-nosed sturgeon and other river-
spawning fish could be catastrophic and there is no back-up plan available. 
 
Response:  Details of the oxygen injection technology proposed for SHEP mitigation are documented in 
the report, “Oxygen Injection Design Report” [2010].  It is included in the Supplemental Materials to the 
Engineering Appendix. The oxygen injection system uses a device [Speece Cone] to pull a small side 
stream of water from the river, super-oxygenates [pure oxygen] the sample, and returns it to the main 
river.  The oxygenated stream would achieve concentrations of 40 to 140 mg/L which, when mixed with 
the main river, is sufficient to satisfy dissolved oxygen deficiencies [related to SHEP] and avoids the need 
to treat the entire river flow.  Contrary to popular misconception, these high dissolved oxygen 
concentrations do not spontaneously effervesce, but can be kept in solution long enough to meet 
mitigation goals.  The WASP model was used to determine the optimal number/locations of the oxygen 
injection facilities together with oxygen loadings necessary to achieve the project’s mitigation goals.  
The extensive model grid allows examination of dissolved oxygen impacts and mitigation achievements 
throughout the estuary both spatially and by depth [including the navigation channel and the Middle 
and Back Rivers].  One additional cone [at each location] would be included as a back-up/maintenance 
spare for ready use when needed.  As stated in the Monitoring and Adaptive Management Plan, the 
District has included sufficient funds to modify the DO systems if needed to meet the noted 
performance standards.  The Monitoring and Adaptive Management Plan also describes the process by 
which the District and the Cooperating Agencies would jointly review the performance of the project 
(including its mitigation features) and work collaboratively to ensure the project functions as expected.  
See also numerous other responses to comments regarding dissolved oxygen. 

722-MR-06-EV04 
Comment:  At a 48-foot depth, the EIS estimates that 28% of striped bass spawning habitat will be 
destroyed and will have to be mitigated by a stocking program. What if the estimate is wrong and it 
turns out that 50% of habitat is destroyed? Will the mitigation fund support an increased level of 
stocking year after year? 
 
Response:  An evaluation of SHEP’s effects on Striped bass habitat using a combination of field data and 
results from the updated hydrodynamic- and water quality models has been added to the post-
construction monitoring.  The Mitigation Plan includes payment to the Georgia DNR for stocking Striped 
bass fingerlings.  These funds could be increased [via the Adaptive Management Plan] if the noted 
analysis demonstrates the need for same. 
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The Nature Conservancy 
 
Page 1 
 
730-MR-16-EV01 
Comment:  Before implementing proposed mitigation strategies, the Corps should commit to a robust 
exploration of the mitigation plan with all state, federal and NGO partners. An interagency and NGO 
review process would allow further consideration of concerns such as the ones outlined below. 
 
Response:  The mitigation plan was developed with extensive coordination with representatives of 
federal and state natural resource agencies, NGOs, and the public over several years.  The Corps 
participated in the Stakeholders Evaluation Group that was organized by GPA and met since 1999.  
Agencies, NGOs and members of the public participated in discussions at those meetings.  Public review 
of the DEIS and FEIS are part of the coordination process.   

730-MR-16-EV02 
Comment:  The Corps should identify a long-term, dedicated funding mechanism to support the 
approved mitigation plan, including ecological monitoring of the system throughout the life of the plan. 
 
Response:  Funding for construction and its mitigation features [oxygen injection, adaptive 
management, Striped bass stocking, land acquisition, etc.] would be provided through the Corps of 
Engineers’ construction program budget process.   The District intends to request funding for Monitoring 
and Adaptive Management along with the other construction costs.  Funds would then be available to 
implement an Adaptive Management action if it is determined by the Federal Cooperating Agencies to 
be needed.  Costs which exceed the total estimated for Adaptive Management could be sought through 
the Corps’ normal budget process.  Monitoring and adaptive management are considered to be 
mitigation features, so they would be given the highest priority in the Corps budget process.  The Corps 
considers the project in the “construction” phase until the end of the monitoring and adaptive 
management period.  The SHEP would remain in a construction status until all of its constituent 
elements are completed, the post-construction monitoring is finished, and required mitigation actions 
are implemented.  Following completion of these activities, the project would enter into the Operation 
and Maintenance phase, which would become responsible for costs associated with maintaining the 
mitigation features, i.e., oxygen injection, etc.  

Page 2 

730-MR-16-EV03 
Comment:  The Conservancy appreciates the conservative approach presented in the DEIS with respect 
to indirect impacts to wetlands, namely the conversion of fresh water marsh to brackish marsh as a 
consequence of harbor deepening. However, the projected final impact of -337 acres (48-foot deepening 
plus mitigation), once determined, is treated overconfidently in ensuing discussions. Impacts could be 
considerably different than this figure and the mitigation plan and associated funding should account for 
partial or total failure of the mitigation measures. The 5% over-original-cost figure for wetland 
mitigation projects overconfidence in the final impact acreage. 
 
Response:   Technical reviews by involved agencies [EPA, USFWS, NMFS, SCDHEC, and GA DNR-EPD] 
concluded that the EFDC models are acceptable impact prediction tools.  The Interagency Coordination 
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Team validated the model’s use through consideration of model grid representation, input parameters, 
and output presentations.  The Corps used the models to evaluate impacts under several conditions 
(average and low river flows, summer and winter periods, with and without different amounts of sea 
level rise, etc).  Wetland impact comparisons using the EFDC hydrodynamic model are closer [prediction 
versus actual empirical data] than those identified by other models [e.g., MSM models] at all proposed 
project depths.  Hence, the District’s use of the EFDC-derived impacts provides more conservative 
estimates than those produced by using the more technically-advanced Marsh Succession Model. 

The District conducted a functional assessment of wetlands that would be impacted as a result of the 
SHEP.  The results indicate that the differentiation between salt marsh and brackish marsh 
recommended by the Wetland Interagency Coordination Team and used in the DEIS was narrowly 
defined.  Specifically, the salinity range used in the SHEP model to differentiate between brackish marsh 
[0.6-4 ppt] and salt marsh [> 4ppt] was restrictive given that brackish marsh salinities have been 
reported with a range from 0.5-10 ppt [NOAA, 2010] and in other estuarine systems from 0.5-17 ppt 
[Judd and Lonard, 2004].  An earlier assessment of wetland vegetation coinciding with the salinity range 
reported for brackish marsh systems [i.e., 5-10 ppt], both of which occur within the area of potential 
effect, also supports those findings.  Thus, the salinity range used to quantify salt marsh in the area of 
potential effect [i.e., > 4 ppt] over estimates the amount of saltmarsh in the system and underestimates 
the amount of brackish marsh.   As such, the described conversion of salt marsh to brackish marsh, 
which would occur as a result of harbor deepening, could be negligible.  This would be especially true 
when taking into account the salinity tolerance range of individual species comprising the brackish 
marsh community [i.e., between 5 and 10 ppt]. 

Given the wide range of salinity reported in literature for brackish marsh systems, the inherent 
variability in salinity that exists for all estuarine systems, and the modeling results that report post-
deepening salinity concentrations consistent with the aforementioned range, the District concluded the 
740-acre calculated conversion of saltmarsh to brackish marsh if the harbor is deepened to 47 feet, may 
be an high value.  In fact, in most instances actual vegetative shifts would not be identifiable in situ 
within the Savannah Harbor.  That said, the District chose to be conservative in its assessment of the 
potential for project-related effects and elected to include the saltmarsh and brackish marsh 
conversions in its calculation of minor impacts. 

The conversion of 223 acres of freshwater wetland to brackish marsh represents the only significant 
wetland conversion that is likely to be noticeable if the harbor is deepened to 47 feet.  Again, it is 
important to reiterate that the ecological values of the impacted freshwater wetlands would not be 
completely lost.  Instead, those acres would just be converted to brackish marsh.  The District’s 
calculation of the freshwater wetlands with the potential for conversion to brackish marsh is based on a 
shift in 0.5 ppt salinity, a traditional rule-of-thumb for differentiating between freshwater and brackish 
marsh.  However, data reported in the literature for Savannah Harbor suggest that a shift in vegetation 
[from freshwater marsh to brackish marsh] in this estuary does not occur until salinity concentrations 
approach 2.5 ppt [Latham et al., 1994].  Even at oligohaline marsh sites [average salinity concentration 
of 2.1 ppt]], a discriminate function [DF] analysis revealed that only 47% of cases resulted in the correct 
pairing of environmental variables with vegetative species composition and dominance.  At those same 
oligohaline sites, 37% of the vegetative species composition and dominance were more closely aligned 
with a freshwater classification [Latham et al., 1994]. 
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The District’s use of 0.5 ppt as the salinity value that denotes a defined shift from freshwater to brackish 
marsh is approximately five times lower than traditional observations of 100% vegetative shifts in situ 
within the Lower Savannah Watershed [Latham et al., 1994] and other coastal marsh systems in the 
southeastern United States [NOAA, 2010].  Thus, many of the existing freshwater emergent plant 
species, and associated ecological parameters, will likely be sustained in areas predicted to experience 
salinity concentrations in the range of 0 - <2.5 ppt.  For those areas that do transition to more brackish 
characteristics, they would still continue to provide the traditional ecological functions associated with 
all emergent wetland systems.  Thus, the preservation of 2,245 acres [consisting of bottom land 
hardwoods and upland buffer] is more than sufficient to offset any conversion in freshwater wetland 
vegetation that might occur.  Using the higher salinity value observed in the Savannah basin for 
conversion to brackish marsh [2.5 ppt], less conversion would be expected, resulting in a mitigation-to-
impacts ratio of roughly 10:1.  Using the DF analysis reported by Latham et al [1994] which aligned 37% 
of freshwater species with oligohaline sites, the 223 acres of freshwater to brackish marsh conversion is 
reduced further such that the mitigation-to-impacts ratio is increased to 16:1. 

When considering the acreage inclusiveness of the models and degree of vegetative shift that can be 
anticipated, USACE has concluded that the prediction of 223 acres of freshwater conversion is 
acceptable and the appropriate acreage of preservation mitigation has been defined.  Moreover, the 
ability to acquire additional 5% preservation mitigation acreage is sufficient for the purpose of providing 
additional mitigation, if necessary. 
 
730-MR-16-EV04 
Comment:  The mitigation plan for indirect wetland impacts contains some potentially valuable 
additions to the Savannah National Wildlife Refuge, and The Nature Conservancy fully supports the 
planned additions portrayed in the DEIS. However, given the potential variability of the final impacted 
acreage and uncertain willingness of sellers, additional preservation tracts should be identified, 
unconstrained by the Refuge boundary. Furthermore, while we agree the Refuge should be the priority 
for acquisition and fee ownership of mitigation tracts, the COE should also entertain potential fee 
ownerships by other entities outside of the Refuge boundary. 
 
Response:  Not all sites would provide the features needed to replace the wetland functions that would 
be lost through conversion of the marsh.  Although the Corps has some flexibility in the tracts that 
would be acquired, the general area within the estuary is fairly-well decided to ensure the sites contain 
the needed characteristics. 

730-MR-16-EV05 
Comment:  The modeled existing habitat for the sturgeon does not reconcile with known sturgeon 
habitat use as established by several years of telemetry data gathered by the SC and GA Departments of 
Natural Resources, NOAA, The Nature Conservancy, and Southeastern Natural Sciences Academy. This 
data is very recent and highly relevant to current sturgeon habitat use, and their fate under the proposed 
action. The modeled portrayal of sturgeon habitat must be reconciled with real data before areal 
impacts to sturgeon habitat can be calculated. This calculation is essential to devising appropriate 
mitigation plans for the sturgeon. As portrayed, current sturgeon habitat area is considerably 
underestimated by the model and therefore, the impacts to the habitat under the proposed action are 
significantly under-calculated. 
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Response:  The habitat suitability criteria used in the model runs were defined and agreed upon by the 
Cooperating Agencies and the Fisheries Interagency Coordination Team.  NOAA Fisheries, who is 
responsible for management of SNS under the Endangered Species Act, was a participant in those 
discussions.  NOAA requested a revision to the habitat suitability criteria so they would better reflect the 
unpublished and newly-developing information to which you refer.  The revised modeling results are 
incorporated into the Final EIS.  The criteria, data, and outputs of the models presented in the Final EIS 
were coordinated with NMFS and are competent to evaluate impacts for each of the project 
alternatives. 

730-MR-16-EV06 
Comment:  The calculated areal effects of deepening with mitigation appear to assume that shortnose 
sturgeon will move from their current habitat to new habitat within the post-project system. The DEIS 
should document the reasoning as to why shortnose sturgeon will successfully relocate to new habitats, 
based on projected conditions therein. 
 
Response:  Impacts to Shortnose sturgeon are difficult to mitigate completely.  Section 5.3.1 addresses 
this and states:  The adverse impacts that would remain to Shortnose sturgeon and Striped bass after 
the flow altering and dissolved oxygen components of the mitigation plan are included remain at levels 
which warrant further mitigation. 
 
The Fisheries Interagency Coordination Team was queried about potential ways that habitats within the 
estuary could be restored or improved for SNS.  The federal and state fishery experts could not identify 
measures that would improve its habitat over the wide range of river flow conditions.  Similarly, no 
measures could be identified within the estuary that would compensate for Shortnose sturgeon habitat 
losses.  The public was also consulted through the Stakeholders Evaluation Group, which also contains 
NGOs.  No one could identify measures [structural/nonstructural] in the estuary that would adequately 
restore Shortnose sturgeon habitat.  As a result, the Team agreed in 2007 that a fish bypass around the 
New Savannah Bluff Lock and Dam would compensate for losses by providing access to historic 
spawning areas at the Augusta Shoals.  The Biological Opinion prepared by the NMFS provides 
information as to why Shortnose sturgeon are expected to be able to successfully use these historic 
spawning and foraging areas.  See also following responses.   
 
730-MR-16-EV07 
Comment:  Related to #2, shortnose sturgeon are continuous feeders, so food source and benthic 
substrate are important factors in their habitat selection. The DEIS contains no evaluation of how this 
factor will play into the self-directed relocation of the sturgeon. Either additional studies must be 
performed to more clearly understand the habitat selection of shortnose sturgeon in the Savannah 
estuary or, at a minimum, assertions of habitat relocation must be based in sound behavioral science 
from other population segments from the southern region. Lastly, this science needs to be clearly cited 
within the DEIS as the basis for these assertions. 
 
Response:  Appendix B of the EIS (Biological Assessment of Threatened and Endangered Species) 
includes a discussion of a study that the Corps had performed in 2010 (Dial Cordy) of the bottom 
substrate in the upper reaches of the harbor, which SNS use in the summer months and which they 
would likely use if their winter habitat is impacted, as predicted.  The study found the bottom substrates 
between Interstate 95 and the Houlihan Bridge to be primarily sand, which is the substrate type known 
to support diverse and vibrant benthic populations, such as those used as forage by SNS. 
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The Corps also had a study performed around the New Savannah Bluff Lock and Dam of the habitat 
suitability/availability for Shortnose sturgeon spawning.  The 2010 study by Dial Cordy used habitat 
suitability developed by NOAA to identify areas that would provide suitable spawning habitat.  The study 
included the Augusta Shoals/Savannah Rapids area upstream of the New Savannah Bluff Lock and Dam.  
Substrate data were collected at 57 sites; 40% of the sites had a substrate type[s] considered suitable for 
sturgeon spawning.  The combined frequency of marginally suitable sites was 37%.  The remaining sites 
[33%] had unsuitable substrates. 

Table:  Benthic substrate frequency in Augusta Shoals study area 

Class Benthic substrate SI1 
Number 
of Sites 

Frequency 
(%) 

1 Mud, soft clay/fines 0.0 0 0 

2 Silt, sand (diameter < 2.0 mm) 0.0 7 12 

3 Sand, gravel (diameter > 2.0 mm to < 64 mm) 0.5 0 0 

4 Cobble/gravel (diameter > 64 mm to < 250 mm) 1.0 3 5 

5 Boulder (diameter 250 mm to 4,000 mm) 0.8 20 35 

6 Bedrock w/ fissures w/ gravel/cobble mixtures 0.6 21 37 

7 Bedrock smooth w/ few fissures or gravel 0.2 6 11 

11.0 indicates highest suitability; 0.0 the lowest. 

The following link contains the full report of the investigation of Shortnose sturgeon spawning habitat in 
the Savannah River [Georgia and South Carolina]: http://www.sas.usace.army.mil/plnew.html 
 
In addition to existing information, an extensive monitoring study in the southeastern U.S. is being 
funded by NOAA on the Atlantic and Shortnose sturgeon.  This effort will begin in the spring of 2011 and 
will last for 5 years.  The work in the Savannah River will be performed by SCDNR.  
http://www.nmfs.noaa.gov/pr/conservation/states/funded.htm.  
As information becomes available, it will be considered using the processes set forth in the SHEP’s 
Adaptive Management Plan. 

730-MR-16-EV08 
Comment:  The fish ladder being proposed is not a proven method for sturgeon passage. There are many 
uncertainties around potential success of the fish ladder, including contravention of shortnose sturgeon 
spawning movements by hypolimnetic releases from the Strom Thurmond Dam, the uncertainty of 
acquiring the necessary land or rights to build the facility, and the uncertainty of the Augusta Canal 
facility delivering sufficient water to the shoals. The uncertainties do not fully eliminate the promise a 
fish passage facility might provide, but these uncertainties need to be offset by a sufficient commitment 
to adaptive management and monitoring of the facility. Furthermore, standard practice for fish passage 
facilities is to carry specific goals for numbers of fish passed, commitments to attractant flows, and 

http://www.sas.usace.army.mil/plnew.html
http://www.nmfs.noaa.gov/pr/conservation/states/funded.htm
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monitoring of success. Typically, these are developed and applied to all species that will be passed. The 
DEIS currently does not contain these goals and commitments. 
 
Response:  The decline of Shortnose sturgeon is attributable to many factors, but none is more 
important than the loss of its upstream spawning habitat.  Appendix L provides an historic account of 
this and other endangered species in Savannah Harbor and details the reason[s] for their decline.  
Harbor deepening would not affect the Shortnose sturgeon’s spawning habitat since it is located over 
100 miles upstream from the SHEP effects’ area.  Rather, the harbor deepening would have a long-term 
impact on the juvenile sturgeon’s winter habitat in the lower Savannah River.  The adverse project-
induced impacts are caused by an increase in upstream salinity levels.  While no critical habitat for 
Shortnose sturgeon has been designated in the Savannah River, the importance of protecting [and even 
improving] the habitat for all resident species in the lower Savannah River is obvious. 

The results of the extensive analyses and mitigation planning, including flow re-routing and addition of 
dissolved oxygen, have minimized impacts to Shortnose sturgeon habitat.  The latest modeling indicates 
that harbor deepening would reduce winter habitat for Shortnose sturgeon adults and juveniles, and 
increase the summer habitat for Shortnose sturgeon adults.  Since reduced spawning habitat has 
become a critical factor in maintaining [and increasing] long-term population levels for Shortnose 
sturgeon in this river basin, restoring access to upstream historic spawning areas would adequately 
compensate for the unavoidable impacts to its winter habitat. 
 
There are of course uncertainties with any project, but the Cooperating Agencies and the Fisheries 
Interagency Coordination Team all support fish passage at the lock and dam since passage will provide 
anadromous fish access to 20 additional miles of historic habitat for spawning.  The Corps estimated 
roughly 450 acres of SNS spawning habitat exist at the Augusta Shoals.  The intent is to increase the 
population levels of this endangered species, but other anadromous species would also surely benefit.  
There are no planned changes in releases from the upstream dams due to the proposed fish passage at 
New Savannah Bluff Lock and Dam.  Dissolved oxygen levels in the hypolimnetic discharges from the 
Strom Thurmond Dam will not be an issue in the late winter and early spring when the sturgeon spawn, 
since the reservoir waters are well mixed.  Hypolimnetic discharges during the late winter and early 
spring can decrease water temperatures and affect spawning during drought conditions, but there is no 
feasible method to avoid this without major impacts to hydropower (e.g. spilling surface water). 
 
Adaptive management, attraction flow commitments, and monitoring are described in detail in 
Appendix D of the EIS.  A detailed monitoring plan to determine SNS passage success will be developed 
in conjunction with the Cooperating Agencies and the Fisheries Interagency Coordination Team if the 
project is approved and moves to construction.  The passage of Shortnose sturgeon through the 
structure will be monitored to ensure it performs as intended (Appendix D). 
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730-MR-16-EV09 
Comment:  The mitigation plan for shortnose sturgeon should include a plan and cost projection for 
modification of release temperatures at Thurmond Dam via mixing towers or other technology. Mixing 
towers have proven successful in rectifying resource impacts from hypolimnetic release at other COE 
facilities; this is known and proven technology. Fish passage at New Savannah Bluff Lock and Dam is 
unlikely to be successful for any diadromous fish species if Thurmond releases continue to send cold-
water pulses downriver during fish spawning season. 
 
Response:  See Section 5.03.2 of the EIS.  Dissolved oxygen levels in the hypolimnetic discharges from 
the Strom Thurmond Dam will not be an issue in the late winter and early spring when the sturgeon 
spawn, since the reservoir waters are well mixed.  Hypolimnetic discharges during the late winter and 
early spring can decrease water temperatures and effect spawning during drought conditions, but there 
is no feasible method to avoid this without major impacts to hydropower (e.g. spilling surface water). 
 
730-MR-16-EV10 

Comment:  The Atlantic sturgeon is currently the subject of a Federal Register notice recommending 
elevation of the species to endangered status. The DEIS cannot assume equivalence of habitat 
requirements from shortnose to Atlantic sturgeon. Atlantic sturgeon adults and juveniles display 
different staging and spawning requirements than shortnose sturgeon. The DEIS should evaluate impacts 
to Atlantic sturgeon separately from shortnose sturgeon. 
 
Response:  Disagree.  The Shortnose and Atlantic sturgeon can be grouped together based on habitat 
use, distribution throughout the proposed action area, foraging behavior/prey base, and subsequent risk 
of take relative to dredging/trawling operations.   Information on these species can be obtained from 
the following link and other sources. http://sero.nmfs.noaa.gov/pr/sturgeon.htm   
 
The impacts of the SHEP on the Atlantic sturgeon were evaluated in the BATES (Appendix B).  The NMFS 
reviewed the BATES, and they have submitted their Biological Opinion (Appendix Z) which thoroughly 
addresses project impacts to both the Shortnose and Atlantic sturgeon.  The Corps will adhere to all of 
the reasonable and prudent measures outlined in the BO to protect Atlantic sturgeon.   
 
730-MR-16-EV11 
Comment:  The Monitoring and Adaptive Management Plan contains a very thorough consideration of 
pre-project conditions, and during- and post-construction impacts, particularly with respect to the 
Monitoring targets and costs. However, the Adaptive Management budget appears to be based on 
arbitrary percentages of initial costs. Given the difficulties and logistical challenges of construction work 
in big river environments, benchmarks of 5-10% of original costs seem very low. This is especially true if 
several mitigation measures need modification at once. Given the COE’s long experience in large-scale 
river engineering and construction, a more thorough and realistic cost projection of modifying mitigation 
measures should be feasible. If the 5-10% figures were based on real-world cost projections, that should 
be detailed in the EIS. If not, we suggest this be conducted and made part of the EIS. 
 
Response:  As noted, costs for an Adaptive Management program were developed by summing a 
portion of the initial construction costs for a number of mitigation features.  There are no specified 

http://sero.nmfs.noaa.gov/pr/sturgeon.htm
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criteria in Corps of Engineers’ regulations to determine funding levels for an Adaptive Management plan 
[to included mitigation features or adaptive changes].  However, given the extensive, long-term planning 
by the involved parties on this project, the District is confident that when taken as a whole, the 
estimated amount is reasonable based on current information.  Actual funding requirements for 
individual adaptive management measures will not be known until the project is constructed and 
monitoring data can be reviewed to determine how the project and mitigation measures are 
performing.  The funds for the SHEP mitigation and adaptive management features greatly exceed usual 
allocations for similar Corps of Engineers water resource projects. 

730-MR-16-EV12 
Comment:  The pre-construction monitoring should include a provision to characterize the benthic food 
sources at current shortnose sturgeon staging areas. This would be a relatively simple and low cost 
addition to benthic substrate sampling that is already planned. This knowledge would considerably 
enhance the confidence of predicted post-project habitat use by shortnose sturgeon. 
 
Response:  The Corps characterized the benthic substrate in the upper harbor area through work 
performed by Dial Cordy in 2010.  The study found the bottom substrates between Interstate 95 and the 
Houlihan Bridge to be primarily sand, which is the substrate type known to support diverse and vibrant 
benthic populations, such as those used as forage by SNS. 

730-MR-16-EV13 

Comment:  The costs of required internal COE reviews of potential Adaptive Management actions should 
be detailed in the DEIS. 
 
Response:  The adaptive management costs in Appendix D of the EIS are estimates.   Detailed cost 
estimates would not be developed until monitoring results were available and the performance of the 
project could be evaluated. 

730-MR-16-EV14 
Comment:  The Monitoring costs are based on the most optimistic 3-year projection of time of 
construction, while the DEIS recognizes a possible 6-year construction window. The Monitoring costs 
should be predicated on a worst-case scenario, as obtaining additional funding once work begins is likely 
to be difficult. 
 
Response:  The Monitoring During Construction costs have been increased to accommodate a 4-year 
construction schedule.  Monitoring and channel deepening costs would be funded via the annual 
construction program budget process. 

730-MR-16-EV15 
Comment:  Unforeseen monitoring costs arising from Adaptive Management work or other unintended 
post-project impacts should not be funded at the expense of the Adaptive Management budget, as the 
DEIS currently proposes. A separate contingency fund should be established for this purpose. 
 
Response:  If monitoring and adaptive management costs exceed what is expected, the District could 
seek additional funds.  It would follow the same procedure if the dredging costs are substantially higher 
than anticipated and exceed the contingencies. 
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730-MR-16-EV16 
Comment:  As any unintended adverse impacts of the project and / or mitigation actions will occur in 
real time and are potentially lethal to some species and resources, Adaptive Management funding must 
be stand-alone sufficient and free of any matching or cost-share requirements. Any such requirements 
could introduce fatal delays into Adaptive Management actions. 
 
Response:  Congress and the Corps consider Adaptive Management to be part of the initial construction.  
WRDA 1986 determined that the costs of those activities would be shared between the Federal 
Government and the project’s non-Federal sponsor.  The non-Federal sponsor, acting through the 
Georgia Ports Authority, has agreed to set aside, in advance, their cost-shared portion of the adaptive 
management funds in an escrow account upon approval of the project. 
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Citizens for Sound Conservation 
 
741-MR-04-EV01 
Comment:  On the environmental front, the EIS shows a significant adverse impact on the amount of 
dissolved oxygen in the affected area. And while a “solution” is proposed to this dilemma that involves 
pumping oxygen back into the river, it is our contention that such a technique has not been thoroughly 
vetted nor approved for such a massive project. Additionally, the study points to a number of habitats 
and species that will be adversely affected - including shortnose sturgeon, striped bass and numerous 
species living in the tidal freshwaters and brackish marsh. Also of particular note is the fact that of 
twenty-three federal and state environmental laws that apply, this project currently complies with only 
eight. 
 
Response:  The SHEP’s impacts on the dissolved oxygen regime in the Savannah Harbor estuary are 
discussed in the EIS and in greater detail in the Engineering Appendix of the GRR.   Based on the 
potential impacts to dissolved oxygen that would be caused by its implementation, the project’s 
mitigation plan includes an oxygen injection system.  While the injection of oxygen into an estuary [to 
improve dissolved oxygen levels] is a relatively new concept, the technology is not. There is little 
objective doubt that oxygen injection can eliminate the incremental effects of deepening [all options] on 
the harbor’s dissolved oxygen regime.  This position is verified by the results from a field demonstration 
of the subject oxygen injection equipment and subsequent water quality modeling of the effects of 
injection on dissolved oxygen levels [throughout the water column].  Due to the spacing of the injectors, 
the dissolved oxygen regime would be improved in over 90 percent of the project effect’s area 
compared to existing conditions. 
 
The risks and uncertainties of the proposed dissolved oxygen system for Savannah Harbor are fully 
discussed in the Risk and Uncertainty Analysis.  Specifically, a risk analysis of the water quality model 
was prepared to predict post-project dissolved oxygen levels.  An oxygen demonstration trial verified 
the efficacy of the Speece Cones to compensate for incremental reductions in dissolved oxygen resulting 
from harbor deepening.  The results are summarized in the Oxygen Injection Design Report Savannah 
Harbor Expansion Project, dated October 2010.  The report, prepared for GPA by Tetra Tech, is included 
as part of the Engineering Appendix supplemental materials in the GRR.  Extensive post-construction 
monitoring will determine whether initial predictions regarding oxygen levels are correct.  Given the 
depth of these analyses, there is little risk to decision-makers regarding the dissolved oxygen issue.  
Post-project, the adaptive management plan provides a means to make any required changes to the 
oxygen injection system.  This could range from increasing the amount of injected oxygen, modifying the 
oxygen injection equipment, or adding injection sites. 

Environmental evaluations were conducted in accordance with Council on Environmental Quality (CEQ) 
Regulations for Implementing NEPA (40 CFR 1500-1508).  This document provides the framework for 
compliance with applicable environmental laws and regulations.   Additional compliance steps were also 
taken as a result of the conditional authorization of this project (WRDA 1999), i.e., it requires the 
Secretary of the Interior, Secretary of Commerce, and Administrator of the Environmental Protection 
Agency along with the Secretary of the Army to approve a selected plan only after determining that the 
associated mitigation plan adequately addresses the project’s environmental impacts.   The 
environmental impact/mitigation planning process included assessment, avoidance, minimization, and 
mitigation as well as years of close coordination with federal and state agencies.   As a result, full 
compliance with applicable environmental laws will be achieved before the project can be constructed. 
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741-MR-04-EC01, 741-MR-04-EV02 
Comment:  Economically, this expansion could very well disturb the river to such a degree that future 
projects - such as the proposed Jasper Ocean Terminal and/or other industrial prospects - would never be 
able to receive permitting. Coupled with the finding that the Corps believes the Georgia Ports Authority 
would enjoy the same growth in container traffic regardless of whether or not the SHEP is done, the 
question must be asked whether or not this specific project is warranted – particularly when both states 
have agreed to work jointly on the Jasper Ocean Terminal. The fact that this proposal calls for disposing 
of the dredge spoil onto cells in Jasper County that are currently “reserved” as part of the future Jasper 
Ocean Terminal is another red flag for the future of this terminal and associated economic growth. 
 
Response:  The District evaluates its water resource projects from a National Economic Development 
(NED) perspective, which in essence is the alternative [meeting project objectives] having the greatest 
net economic benefits [benefits - costs].  In this instance, the NED benefits are comprised primarily of a 
savings in transportation costs from removing the current constraints of draft.  It is important to note 
that these economic benefits accrue from the use of larger, more cost-effective container ships, not an 
increase in the number of containers.  The savings are presumably passed onto US consumers and 
businesses in the form of lower prices.  In performing the NED, analysts are mindful not to claim benefits 
if a project merely redistributes commerce from one port to another rather, than an actual market 
increase, per se. 

In recent years, additional analyses have been undertaken which focus on Regional Economic 
Development [RED].  In doing so, analysts often calculate the economic impacts to the region resulting 
from the influx of construction funds.  The primary effects measured in an RED analysis include jobs and 
worker income from the proposed construction expenditures.  Chapter 8 of the Economic Appendix 
details regional economic impacts.  
 
The Georgia Department of Transportation has requested that the District relinquish its sediment 
disposal rights for Areas 14A and 14B [the presently proposed location for a Jasper County terminal].  
Continued deposition of dredged material in existing Sites 14A and 14B is the least-cost, 
environmentally acceptable alternative for the proposed SHEP; however, deposition of this new work 
sediment onto these sites does not preclude future construction of a Jasper terminal.  The JPO’s 
consultant observed that placing new work sediments on Areas 14A and 14B would save the terminal 
development project over $300 million by raising its elevation to a workable height.  Therefore, if SHEP 
is constructed, it would benefit the development of a terminal at the Jasper site by significantly reducing 
its initial construction costs.  Further, local newspapers report the Joint Project Office agreeing that a 
terminal at Jasper would also require a navigation channel deeper that the present 42-foot depth.  The 
District is providing technical information to the Joint Project Office to identify a disposal site which 
would replace this lost capacity for Savannah Harbor as well as existing mitigation features [from 
previous projects] located there.  The District has advised GA DOT and the Joint Project Office that it 
would not consider releasing the disposal easements until development of a Jasper terminal is 
imminent, i.e. the developer obtains a Section 404 permit. 

As part of the incremental analyses conducted in accordance with NEPA and the language of Section 
203, WRDA 1999, deepening other sites in lieu of Garden City Terminal was considered.  A Jasper 
terminal (sometimes referred to as Site 14A/14B) was examined as an alternative port site, as described 
in Section 6 and Section 12 of the GRR, Appendix D of the GRR, Section 3 of the EIS, and Appendix O of 
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the EIS.  However, the absence of terminal facilities, an uncertain future, and lack of associated transit 
infrastructure render it impractical as a current option to deepening the Garden City Terminal. 

Construction of SHEP will not “exacerbate the impacts of Jasper.”  The secondary impacts referenced in 
your comment as regards DEIS-Appendix O are associated solely with construction of the Jasper terminal 
and have no linkage to construction of SHEP.  As noted, the presently proposed site for a Jasper terminal 
(Sites 14A and 14B), does not have adequate road and rail infrastructure to support a terminal.  This 
access would have to be constructed to operate a port operation; deepening of the existing channel is 
generally unrelated to these potential impacts.  It is true that the use of Sites 14A and 14B for dredge 
material placement is the current Federal standard [least-cost-most environmentally acceptable] 
alternative for the Savannah Harbor Federal Navigation Project.  Further, the proposed SHEP has no 
plans to alter the use of these sites or construct new ones.  At some future time, plans to construct a 
port at the present Jasper terminal site may eventuate.  However, it would be the responsibility of its 
local sponsor through the analysis of a Section 404(b) permit application to identify an alternate disposal 
plan.  Any proposal in this regard would have to replace lost disposal capacity as well as the mitigation 
features currently maintained at Sites 14 A/B [at no additional cost to the federal government].  The 
potential environmental impacts associated with a potential Jasper terminal can only be described in 
general outline.  The District considered all readily available data, but a comprehensive assessment of 
the impacts of the notional Jasper terminal is just not practical at this time.  Moreover, it is not within 
the District’s existing authorities.  The Joint Project Office [JPO] is planning to conduct the necessary 
analyses and file a Section 404(b) permit application so the Corps may properly assess the potential 
impacts associated with a Jasper development.  The District is working with the JPO to provide technical 
information as noted previously. 

The comment statement that the District “discussed the two projects in a coordinated fashion” is 
incorrect.  As noted above and documented in formal correspondence with GDOT and JPO, the District is 
working with the JPO (at the request of the GDOT) to provide data and technical assistance within the 
Corps’ statutory authorities.  GPA is a participating member of the JPO, but does not control that 
organization. 

741-MR-04-EN01 
Comment:  On the issue of navigability and safety, we concur with the SC Port Oversight Committee’s 
contention that the Corps “fails to reconcile the severe and dangerous limitations imposed by its 
imprudent recommendations for draft, channel width, vessel speed and single-lane layout.” If the 
channel were in fact built to study specifications, there are serious doubts as to whether or not it would 
be able to accommodate the number of ships upon which many of the project’s benefits are based. This 
once again calls into question the need and viability of this project. 
 
Response:  The channel was designed in accordance with Corps of Engineers’ Design Standards and 
Procedures outlined in EM-1110-2-1613.  Final channel dimensions and navigation requirements were 
developed using the Corps’ state-of-the-art Ship Simulator with input from the Savannah Harbor Pilots 
Association (SHPA).  Since those pilots guide vessels through the harbor on a daily basis, they are 
thoroughly familiar with environmental conditions that affect the way vessels handle in this particular 
harbor.  The use of ship simulators to establish final design parameters for deep draft navigation 
channels is the standard practice worldwide and ensures that channels are safe and economical and 
result in minimal environmental impact and long term maintenance requirements.  The use of ship 
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simulators also provides the harbor pilots who will actually use the channel with the opportunity to 
provide input into the design and ensure the navigability and safety of the channel. 

The existing channel dimensions can accommodate meeting the deepening design vessel (Post-Panamax 
Generation 2; 140' beam) and a smaller vessel.  Two meeting areas are also included to provide for 
meeting of two design vessels.  

The CADET program used for the vertical ship motion predictions is a probabilistic or risk-based model 
which includes probabilities of waves over a 20-year wave hindcast.  SHPA brings in vessels provided 4-
feet of underkeel clearance (UKC) is available.  Depending on the draft of the vessel, use of tide may be 
required to maintain that UKC throughout transit.  The vertical ship motion study used a ratio of channel 
depth h to ship draft T of h/T =1.09, which for a light-loaded vessel drafting 46-feet corresponds to a 
channel depth of 50-feet.  This condition matches the SHPA policy of 4-foot UKC.  The vertical motion 
study confirmed that a light-loaded vessel would not touch bottom with a 4-foot UKC and the vessel 
speed does not exceed 12 knots.  The study also showed that given additional water depth, and 
therefore higher h/T values, ships could reach higher speeds without causing enough squat to cause 
grounding. 

For the fully loaded 47.5-foot draft, using a channel depth h to ship draft T of h/T =1.09, would 
correspond to a water depth of 52-feet requiring at least a 3-foot tidal increase for the 49-foot project 
(2-foot tidal increase for the 50-foot project).  The vertical motion study showed that ship speed of 14 
knots or less would not cause grounding due to squat for this condition.  Greater speed would require 
additional depth to prevent grounding due to squat. 
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The Georgia Wildlife Federation 
 
Page 4 
 
748-OC-01-OC01 

Comment:  The Georgia Wildlife Federation’s logical preference for deepening Savannah Harbor is 
selection of the 45-foot depth alternative, because it minimizes the loss of freshwater wetlands, 
impacts to Savannah National Wildlife Refuge (NWR), and risk and uncertainty of impacts to trust 
fish and wildlife resources, due not only to hydrodynamic model error and variability but a myriad of 
other unforeseen factors. Previous channel deepening and flow modification projects have reduced 
tidal freshwater marsh which is critical to successful reproduction, survival, and abundance of 
important fish and wildlife populations in the Savannah River Estuary from around 12,000 acres to 
only around 3,300 acres. The majority of the remaining freshwater tidal wetlands are located on 
Savannah NWR. Further deepening the harbor channel from its present depth of 42 feet would 
further limit this critical and increasingly rare natural resource. The 45-foot depth plan with 
approved mitigation included would result in a loss of 32 acres of freshwater marsh and a 3 percent 
reduction in striped bass reproductive habitat in the estuary, whereas the NED depth plan (47-feet) 
predicted loss is 223 acres of freshwater marsh and a 27 percent reduction in striped bass 
reproductive habitat with mitigation. At the LPP depth (48 feet), a net loss of 337 acres of tidal 
freshwater is predicted after flow-diversion mitigation is implemented. The loss of an additional 114 
acres of freshwater tidal wetlands associated with LPP represents a 50 percent increase in impacts 
to Savannah NWR over the NED plan and a cumulative loss of approximately 10 percent of the 
basin’s remaining freshwater tidal wetlands. For this reason, Georgia Wildlife Federation does not 
support the LPP. 

Response:   The Corps notes the commenter’s support of implementation of the mitigation features 
of the project, preference for the 45-foot depth, and opposition to the LPP (48-foot project).  The 
selected plan is the 47-foot alternative, as discussed in other responses.  
 
748-MR-10-EV01 
Comment:  There are two existing water quality stations on Back River (021989784 and 021989791), and 
one on Front River (02198920), that have long-term salinity data. The Federation recommends using this 
long-term salinity data set, from the end of the last harbor deepening construction to the start of any 
new deepening construction, as baseline salinity conditions for these sites and to supplement the 1 year 
of pre-construction water quality monitoring. 
 
Response:  All available data sources will be considered in establishing the water quality baseline [in 
addition to the one year of pre-construction monitoring specifically associated with SHEP]. 
 
Page 5 
 
748-MR-10-EV02 
Comment:  Pre-construction monitoring for 1 year is intended to create or supplement a pre-project 
baseline. However, information based on only 1 year of data may not provide an adequate baseline. 
Using existing longer-term data from water quality stations on Back River and Front River should help 
address this problem (see previous comment on Appendix D, section 5.C, page 8 and Figure 3). Similarly, 
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wetland and fishery studies performed during project planning represent useful baseline information. 
This section and others in the final EIS should describe in greater detail developing baseline conditions for 
the various monitoring parameters. In addition, this section states: “Monitoring would be conducted 
between the time a decision is made on implementing a harbor expansion and the time the construction 
begins which would affect aquatic resources in the inner harbor.” If construction is delayed for more than 
1 year after a decision for harbor expansion, the Federation recommends continuing pre-construction 
monitoring until construction begins. 
 
Response:  All available data useful in establishing baseline conditions in Savannah Harbor will be 
considered for use.  FEIS-Appendix D has been revised to that effect.  The pre-construction monitoring 
would be conducted for a period of one year.   

748-MR-10-EV03 
Comment:  No monitoring is proposed for striped bass, but should be. We recommend a post-project 
assessment of striped bass habitat using the water quality monitoring data and updated water quality 
simulations. Model updates are already planned that would facilitate a low-cost assessment using the 
established striped bass habitat criteria. The Federation recommends comparing conditions during the 
fourth year of post-project monitoring with pre-construction predicted habitat impacts, and formulating 
corrective actions as necessary based on the results. 
 
Response:  Appendix D has been revised to include an evaluation of the impacts of the SHEP on Striped 
bass as part of the post-construction monitoring.  The updated hydrodynamic and water models would 
be used in conjunction with the field data collected to conduct this analysis.  If the results of this study 
show impacts beyond those predicted in the EIS, then annual payments to the GADNR-WRD could be 
adjusted accordingly.  
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748-MR-10-EV04 
Comment:  The Draft EIS shows various post construction monitoring from 2 to 5 years. It is not unlikely 
that a drought or high-flow period lasting several years would occur during the post-construction 
monitoring period, which would complicate comparisons with pre-construction monitoring data. In 
addition, tidal freshwater wetlands respond slowly to salinity change. Therefore, the Federation 
recommends increasing wetland and continuous water quality monitoring from 5 years post-construction 
to 10 years. 
 
Response:  Appendix D has been revised to describe a longer post-construction monitoring program for 
wetlands and water quality. 

748-MR-10-EV05 
Comment:  We recommend developing a detailed data analysis plan for the post-construction water 
quality monitoring. The mitigation features will significantly alter the system, which will complicate the 
comparisons of pre- and post-construction conditions to determine the efficacy of the mitigation 
measures. A recent example of the need for such a plan was the re-oxygenation demonstration 
performed for the Savannah Harbor Expansion project. Monitoring data was collected, but the analysis 
of that data failed to conclusively quantify the effect of the demonstration project in the highly variable 
DO dynamics of the system. 
 
Response:  The Monitoring Plan and Adaptive Management Plan includes sufficient opportunities to 
analyze water quality data.  The Cooperating Agencies and the state natural resource agencies would be 
provided all monitoring data [annually].  The District will prepare a report at the end of each year 
summarizing the findings of the data collected that year.  At the end of the post-construction monitoring 
period, the District will prepare a comprehensive report that summarizes the entire data collection 
period and its determinations relative to SHEP impacts on the water quality regime in Savannah Harbor 
and any water quality adaptive management measures that should be implemented.  The Cooperating 
Agencies and state natural resource partners will have an opportunity to respond to the District’s 
findings and present their views. 

The monitoring plan contains specific measures to evaluate the impacts of the SHEP on the dissolved 
oxygen regime in Savannah Harbor and the effectiveness of the oxygen injection system including eight 
continuous recording water quality monitors and a Transfer Efficiency Study to determine the 
operational requirements for the system.  The Corps has conducted further coordination with the 
USFWS and the NMFS regarding water quality monitoring, and the results of that coordination were 
used to revise Appendix D accordingly.    

748-MR-10-EV06 
Comment:  This section proposes to provide a post-construction monitoring report within 1 year after the 
monitoring period, followed by 30 days of agency review, an unspecified time period for further report 
revision, public review, and a potential elevation process. This time-line would likely require a minimum 
of 1.5 years after monitoring to make a decision on adaptive management actions, and could take much 
longer. The Federation recommends compressing this process so that a final decision on a corrective 
action is reached within 1 year after the monitoring period. 
 
Response:  The decision to implement an adaptive management measure could be made during the 
construction process as well as during the post-construction monitoring period.  Paragraph 9 of 
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Appendix D has been revised to provide a more thorough discussion of the adaptive management 
decision making process.   
 
Page 6 
 
748-MR-10-EV07 
Comment:  The Federal modeling performance goals in the plan are those provided by review agencies in 
2001 during hydrodynamic model development. Because the agencies were aware of the complexity of 
the system and model limitations, considerable latitude in the performance of the models was allowed. 
We are concerned that adopting the same tolerances for the performance of the constructed project is 
inappropriate, because actual impacts could differ substantially from the predicted impacts without 
triggering remedial action. The Corps modified the goal for <1 ppt salinity based on earlier coordination 
to +/- 0.1 ppt, and we support this modification. The goal for 1-5 ppt salinity has not been modified, and 
would allow considerable impact without triggering action. As proposed, the salinity goal for 1 ppt would 
allow from 0.5 ppt to 1.5 ppt to be acceptable (+/- 50%), while salinity of 0.99 ppt would allow 0.89 to 
1.09 to be acceptable. We recommend modifying the goal for salinity in the range 1-5 ppt +/- 10% (not 
+/- 0.5 ppt) as proposed) to make it more consistent with other goals and triggers for adaptive 
management. 
 
Response:  For salinity, the goal for model accuracy should be +/- 10 % instead of +/- 0.5 ppt [in the 
range of 1-5 ppt].  While this is the objective, models do have limitations; hence, this target may not be 
achieved. 

748-MR-10-EV08 
Comment:  This section states that the “Corps would seek and obtain its funds for this phase each year 
through the normal budget process”, which creates concern. It is relatively certain that impacts to trust 
resources of the Nation will occur following construction but the effectiveness of the mitigation features 
is much less certain. Therefore, now can the stakeholders (SEG) and the regulatory agencies have 
confidence that the proposed mitigation plan adequately addresses project impacts unless contingency 
funding for monitoring/adaptive management activities is assured. 
 
Response:  The Corps would obtain funding sufficient to implement adaptive management measures  

during the project construction period.  The project would remain in a construction status until all of the 

construction is complete, the Post-Construction Monitoring is complete, and any adaptive management 

measures implemented that were determined to be required.  The Georgia Department of 

Transportation, the expected non-Federal sponsor of the construction project, would also provide 

(during the construction period) its share of the funds required to implement these actions.  The 

sponsor has indicated they intend to establish an escrow account at the beginning of the project to have 

their share of these funds available for expenditure, should they be needed.  The District also intends to 

obtain funds for adaptive management each year it obtains funds to perform regular construction 

activities.   Those adaptive management funds would be expended if the modifications are deemed 

necessary by the Federal Cooperating Agencies. 

 

If modifications are found to be warranted and they are contained in the group of adaptive 

management measures described in the EIS, they could be implemented without further public 
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coordination or environmental approvals.  If modifications are identified that are not described in the 

EIS, the Corps would prepare the documents needed to coordinate the proposed action with the public 

and the agencies to obtain the required environmental approvals. 

 

If modifications are deemed warranted that are larger in scope than the adaptive management 

measures described in the EIS, and require additional funding, the Corps would submit the appropriate 

documents to its Headquarters for approval.  If additional Federal funding is required, Congressional 

action would likely be needed to obtain those funds.  Please see Chapter 10 of Appendix D. 

 

748-MR-10-EV09 

Comment:  The Corps proposes to monitor the performance of corrective actions under the adaptive 
management program. It is unlikely that 1 year of post-construction monitoring is sufficient to determine 
the outcome of the action in a system as dynamic as the Savannah estuary. The Federation feels that 3 
years of post-construction monitoring of adaptive management actions is reasonable. 
 
Response:  The Adaptive Management Plan has been revised to include two years of site-specific 
monitoring after any modification to a mitigation feature is complete.  Monitoring of an adaptive 
management change to a mitigation feature could continue longer than two years if the resource 
agencies believe that to be prudent. 

748-MR-10-EV10 
Comment:  The Corps proposes to fund four water monitoring stations to determine whether the 
mitigation features are functioning as intended. The Federation recommends adding one additional 
station. Station 021989784 is located at the intake of the freshwater supply system for the 3,000 acres of 
managed wetlands on Savannah NWR. Therefore, this station is especially important for monitoring 
project impacts. 
 
Response:  The continuous water quality monitoring station at the intake to the Savannah National 
Wildlife Refuge is already funded by the Georgia Ports Authority. 
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The Georgia Conservancy 
 
Page 1 
 
770-JK-15-EC01 
Comment:  These comments are directed to the recommended SHEP navigation project depth of 47 feet, 
MLW. The Georgia Conservancy is aware that the Georgia Department of Transportation and their 
partner, the Georgia Ports Authority, have indicated their Locally Preferred Plan (LPP) is 48 feet MLW; 
however, there has been no indication by the U.S. Army Corps of Engineers (the Corps) as to how, 
whether or when the LPP might be accepted. 
 
Response:  In light of subsequent discussions with the non-Federal sponsor, the Corps decided not to 
identify the LPP as the Selected Plan. 
 
770-JK-15-EV01 
Comment:  Savannah District Commander Hall’s predecessor, Colonel Edward Kertis used to say, “All 
models are wrong; some models are useful.” With this in mind, these comments will not address many of 
the technical analyses and modeling except to note that --however advanced-- it is only realistic to 
expect that neither the environmental impacts nor the mitigation measures will perform as predicted. 
Savannah District Commander Hall’s predecessor, Colonel Edward Kertis used to say, “All models are 
wrong; some models are useful.” With this in mind, these comments will not address many of the 
technical analyses and modeling except to note that --however advanced-- it is only realistic to expect 
that neither the environmental impacts nor the mitigation measures will perform as predicted. 
 
Response:   Much effort was spent developing hydrodynamic and water quality models that could 
reliably replicate existing conditions.  Being able to use such models reduces the uncertainty 
surrounding predictions of how the system would behave if physical modifications, such as deepening or 
closing a channel were implemented.  Without such tools, decision-makers would be forced to rely 
entirely on professional judgment.  In brief, the model developer (Tetra Tech) had an uncertainty 
analysis performed by a separate independent modeler to assess the models’ performance.  The Corps 
conducted an independent technical review of the models to determine if they were adequate.  The 
Corps also obtained concurrence from the natural resource agencies that these models were acceptable 
to evaluate environmental impacts from this project.   An interagency team oversaw development of the 
hydrodynamic and water quality models intended to be used on this project.  Those independent 
reviews and agency concurrences reduce the risk that the models were inappropriate and/or inaccurate. 

The reliability of the hydrodynamic and water quality models is also dependent on how well they are 

applied.  The Corps used Interagency Coordination Teams to define how the models should be used to 

predict physical changes from changes proposed in the harbor.  The use of experts from several 

organizations reduced the risk of error from the limited perspective of just one or a few individuals.  The 

Interagency Coordination Teams recommended that the models be applied over a range of conditions.  

Using the aforementioned approach reduced the risk of evaluating impacts based on just one set of 

conditions that may not be a good representation of conditions which are encountered in the future. 
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In addition, the project includes an extensive Monitoring and Adaptive Management Plan (Appendix D) 

to evaluate the performance of the project and implement adaptive management measures should the 

monitoring indicate that impacts exceed what was predicted. 

Page 2 

770-JK-15-EV02 
Comment:  The Georgia Conservancy believes the SHEP mitigation plan is unacceptably flawed in three 
fundamental respects. First, in too many critical areas the plan fails to achieve “like-for-like” 
remediation, meaning the proposed mitigation measure does not address the impact. For example, to 
offset loss of striped bass and shortnosed sturgeon habitat, the SHEP proposes a fish ladder around New 
Savannah Bluff Lock & Dam (to help sturgeon regain access to supposedly favored spawning grounds), 
and a striped bass stocking program. Neither remedy serves to ameliorate the SHEP’s actual impact to 
habitat. 
 
Response:  The District agrees that in-kind or “like-for-like” mitigation should be and was the goal of its 
mitigation efforts.  However, despite years of deliberation [DEIS-Section 5.03.2], the Cooperating 
Agencies and the Fisheries Interagency Coordination Team could not identify measures 
[structural/nonstructural] within the estuary that would adequately restore Shortnose sturgeon winter 
habitat or Striped bass spawning and larval habitat that would be lost to the SHEP’s 
construction/operation.  As a result, the Team agreed [2007] that a fish bypass around the New 
Savannah Bluff Lock and Dam would compensate for losses within the estuary by providing 20 additional 
miles of upstream spawning/foraging habitat.  Similarly, the Team agreed that paying the State of 
Georgia to stock fingerling Striped bass would be suitable compensation for impacts to spawning and 
larval habitats. 

770-JK-15-EV03 
Comment:  Similarly, the Corps proposes to offset the predicted loss of critical tidal freshwater wetlands 
with wetlands of different functions and values, depending largely upon what is for sale at a given point 
in the SHEP process. Especially in the case of tidal freshwater wetlands loss, acquiring dissimilar wetlands 
types as mitigation (even those within the designated Savannah National Wildlife Refuge Acquisition 
Area) is the biological equivalent of replacing oases with desert. True acre-for-acre wetland mitigation 
may require a longer term commitment to land acquisition; however, “doing the best we could at the 
time” is plainly inadequate. 
 
Response:  The conversion of 223 acres of freshwater wetland to brackish marsh represents the only 
significant wetland conversion that is likely to be noticeable if the harbor is deepened to 47 feet.  It is 
important to reiterate that the ecological values of the impacted freshwater wetlands would not be 
completely lost.  Instead, those acres would convert to brackish marsh.  The District’s calculation of the 
freshwater wetlands with the potential for conversion to brackish marsh is based on a shift in 0.5 ppt 
salinity, a traditional rule-of-thumb for differentiating between freshwater and brackish marsh.  
However, data reported in the literature for Savannah Harbor suggest that a shift in vegetation [from 
freshwater marsh to brackish marsh] in this estuary does not occur until salinity concentrations 
approach 2.5 ppt [Latham et al., 1994].  Even at oligohaline marsh sites [average salinity concentration 
of 2.1 ppt]], a discriminate function [DF] analysis revealed that only 47% of cases resulted in the correct 
pairing of environmental variables with vegetative species composition and dominance.  At those same 
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oligohaline sites, 37% of the vegetative species composition and dominance were more closely aligned 
with a freshwater classification [Latham et al., 1994]. 

The District’s salinity value that denotes a defined shift from freshwater to brackish marsh [i.e., 0.5 ppt] 
is approximately five times lower than traditional observations of 100% vegetative shifts in situ within 
the Lower Savannah Watershed [Latham et al., 1994] and other coastal marsh systems in the 
southeastern United States [NOAA, 2010].  Thus, many of the existing freshwater emergent plant 
species, and associated ecological parameters, will likely continue to occur in areas predicted to 
experience salinity concentrations in the range of 0 - <2.5 ppt.  Those areas that do transition to more 
brackish characteristics would still continue to provide the traditional ecological functions associated 
with all emergent wetland systems.  Thus, the preservation of 2,245 acres [consisting of bottomland 
hardwoods and upland buffer] is more than sufficient to offset the conversion in freshwater wetland 
vegetation that may occur.  Using the higher salinity value observed in the Savannah basin for  
conversion to brackish marsh [2.5 ppt], less conversion would be expected, resulting in a mitigation-to-
impacts ratio of roughly 8:1.  Using the DF analysis reported by Latham et al [1994] which aligned 37% of 
freshwater species with oligohaline sites, the 223 acres of freshwater to brackish marsh conversion is 
reduced further such that the mitigation-to-impacts ratio is increased to 12:1. 

A comparison of potential changes in elements of wetland function for both conversion scenarios is 
provided in Table 1. 
 

Table 1.  Changes in Wetland Function as a Result of Wetland Conversion 
 

Elements of  
Wetland Function 

 

Freshwater to Brackish Marsh 
(Approximately 223 acres) 

 

Saltmarsh to Brackish Marsh 
(Approximately 740 acres) 

Water Purification Negligible Negligible 

Flood Protection Negligible Negligible 

Shoreline Stabilization Negligible Negligible 

Groundwater Recharge Negligible Negligible 

Streamflow Maintenance Negligible Negligible 

Retention of Particles Negligible Negligible 

Surface Water Storage Negligible Negligible 

Subsurface Storage Negligible Negligible 

Nutrient Cycling Negligible Negligible 

Values to Society Negligible Negligible 

Fish and Wildlife Habitat Minor Negligible 

 
As illustrated above, the only indirect effect the 47-foot project would have on the function of these 
wetlands systems would be associated with fish and wildlife habitat values.  All other elements of 
wetland function associated with predicted shifts in wetlands categorization would be negligible as a 
result of the anticipated increase in salinity.  Previous studies have noted that areas of the Savannah 
Harbor identified as saltmarsh or brackish marsh often support similar fish and wildlife assemblages.  
Any anticipated conversion of saltmarsh to a brackish marsh system is expected to have a negligible 
impact on the overall wetland functioning from a long-term perspective.  The District recognizes that a 
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comparison of fish and wildlife habitat between freshwater and brackish marsh systems yields fewer 
similarities, but this difference would still be quantitatively minor [and ecologically unimportant]. 
 
A Wetland Interagency Coordination Team (ICT) [technical expert representatives from USACE and 
federal/state natural resource agencies] was assembled to identify acceptable mitigation for SHEP.  At 
that time, USFWS stated that mitigation actions must be performed within the basin for impacts to 
wetlands located within the SNWR.  The Service suggested preservation of lands as a possible solution 
and recommended sites that are part of its long-term lands acquisition strategy to compliment the 
SNWR.  The District then consulted with the Stakeholder Evaluation Group, including its Non-
governmental Organizations (NGOs) members such as the Georgia Conservancy, to see if they could 
identify any suitable mitigation options.  Over the 10-year study period, no agency/organization could 
identify another feasible alternative as mitigation for impacts that would occur as a result of the wetland 
species shifts.  Therefore, the District proceeded with the identification of preservation sites. 

The proposed preservation lands consist of various community types, viz., bottomland hardwoods, 
maritime forest, and uplands dominated by deciduous forest and re-growth.  The bottomland 
hardwoods are categorized as palustrine, forested, broad-leaved deciduous systems that are both 
temporarily and/or seasonally flooded.  Preserving these areas would ensure this wildlife habitat is 
preserved in perpetuity.  Moreover, the additional lands would buffer the Savannah National Wildlife 
Refuge from future threats of development.  Hence, changes in land use would not occur immediately 
adjacent to existing areas of the Refuge that contain emergent wetlands.  The acquisition/preservation 
of wetland and upland buffer would provide a functional replacement for the minor conversion of the 
only wetland function [fish and wildlife habitat] that would be expected when freshwater marsh is 
converted to a brackish counterpart.  Based on these determinations, the District’s functional 
assessment concluded that the noted preservation satisfies the intent of the no-net-loss of function 
criterion. 

The Wetland Interagency Coordination Team assigned a hierarchical value to wetlands as follows: 
freshwater, brackish, and saltmarsh.  The District used this general ranking throughout its wetland 
impact and mitigation evaluations.  However, in response to US EPA’s comments on the DEIS, the 
District developed a functional approach that details the anticipated direct and indirect wetland impacts 
to each of these categories resulting from SHEP.  The District agrees that each wetland type is important 
to the Lower Savannah Watershed.  The conclusion from our functional assessment confirms that a 
minor shift [freshwater to brackish marsh] in the percent composition of vegetation could impact fish 
and wildlife habitat [one of multiple facets of wetland function].  However, this change in fish and 
wildlife use should not be construed as constituting a loss in this wetland functional category.  To verify 
that position, the magnitude of impact was considered when evaluating mitigation options to ensure 
compliance with the 2008 Mitigation Rule.  Ultimately, the District concluded that preservation of 2,245 
acres of bottomland hardwood wetlands and upland buffer around the SNWR would sufficiently 
compensate for the noted changes to fish and wildlife habitat - the single element of wetland function 
that would be affected as a result of the vegetation shift.  USFWS and the Savannah National Wildlife 
Refuge (SNWR) have identified properties within the estuary with a high priority for acquisition because 
the Service believes they are ecologically valuable and provide positive contributions to the goals of the 
Refuge and enhance the area's fish and wildlife resources. 
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Through the functional assessment, the District determined that the mitigation for the freshwater 
wetland impacts satisfies the no-net-loss of function criterion.  For additional information, please see 
Appendix C – Mitigation Planning, Section VII Consideration of 2008 Mitigation Rule. 
 
770-JK-15-EV04, 770-JK-15-EV05 
Comment:  Second, what happens if key mitigation elements, such as the oxygenation system, do not 
work as expected? What if shortnosed sturgeon don’t use the fish ladder? Both represent ground-
breaking applications even as valid questions have been raised about the likelihood of success. It does 
not take a pessimist to ask about contingencies—and there appear to be none for either of these 
elements. 
 
Response:  The risks and uncertainties of the proposed dissolved oxygen system for Savannah Harbor 
are carefully examined in the Risk and Uncertainty Analysis.   Specifically, a risk analysis of the water 
quality model was prepared to predict post-project dissolved oxygen levels.  An oxygen demonstration 
trial verified the efficacy of the Speece Cones to add oxygen to the river and its distribution in the 
tidally-dominated river system.  Extensive post-construction monitoring will allow the Corps and others 
to assess whether initial predictions regarding oxygen levels are correct.  Given the depth of analysis of 
this matter, there is minimal risk to decision-making regarding the dissolved oxygen issue.  Post-
construction monitoring will allow similar determinations to be made about the success of Shortnose 
sturgeon passage around the New Savannah Bluff Lock and Dam.  The adaptive management plan 
provides a means to make any required changes to the mitigation features, including the two identified 
in this comment.  For the D.O. systems, this could range from increasing the amount of injected oxygen, 
modifying the oxygen injection equipment, or adding injection sites. 

In the adaptive management plan (Appendix D), contingencies are discussed for the oxygenation and 
fish passage systems.  For example, “The Corps would prepare a report describing the findings of the 
monitoring of fish passage at New Savannah Bluff Lock and Dam.  That report would identify whether 
any modifications to the fish bypass structure are recommended for the mitigation feature to function 
as intended.  …  Adjustments could be required to the entrance or exits of the structure to establish flow 
conditions that encourage fish passage.” 

770-JK-15-EV06 
Comment:  Third, any change to the SHEP mitigation plan will need to be approved by at least four 
federal natural resource agencies (the Corps, U.S. Environmental Protection Agency (EPA), USF&WS, and 
the National Oceanographic and Atmospheric Administration (NOAA)). Not only are we concerned that 
this shared oversight will bog down, but also we think state and local resource agencies need to be 
integral partners. For mitigation, a time-sensitive, enumerated consultative process is vital; for adaptive 
management, it is essential. 
 
Response:  The decision process in regards to the adaptive management plan is provided in Appendix D.   
State resource agency participation is an integral part of the Monitoring and the Adaptive Management 
Plans. 
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770-JK-15-EV07 
Comment:  There is an important distinction between a realistic adaptive management proposal and a 
comprehensive mitigation plan. To be sure, the more complicated a mitigation plan, the more critical the 
need for adaptive management due to the greater potential points for deviation. But support for 
adaptive management does not relieve the requirement to incorporate realistic, effective remedial 
actions. Simply put, adaptive management should not be the catch-all remedy that legitimizes 
incorporating dubious mitigation elements. 
 
Response:  All aspects of the mitigation plan are designed and included to provide mitigation for 
expected project impacts. No feature was included unless a need for it exists and the design would meet 
the need.  The effectiveness of the SHEP mitigation features (flow diversion, oxygen injection, etc.) was 
evaluated using the experience of technical experts from state/federal resource agencies along with the 
best models available. 

770-JK-15-EV08 
Comment:  The SHEP Adaptive Management (AM) proposal is inadequate in several fundamental 
respects. First, the proposed five-year monitoring period is an arbitrary deadline, reflecting neither the 
timeframe for biological processes nor the permanent alteration to the estuary posed by the SHEP and its 
mitigation measures. Moreover, a central purpose of AM is to watch for, and react to, unintended or 
secondary impacts. Especially as the Corps proposes an even more highly-engineered system for the 
Savannah estuary, it needs to create a system that perpetually monitors project impacts. 

Response:  The FEIS describes post-construction monitoring over a 10-year period and focuses on critical 
natural resources.  It was developed using the experience of technical experts from state/federal 
resource agencies, with input from the public.  The water quality monitoring would produce sufficient 
data to define the impacts of SHEP on the environmental regime in Savannah Harbor and allow 
determinations of whether any additional adaptive management measures [flow diversion, oxygen 
injection, etc.] are required.  The monitoring will includes updates to the hydrodynamic and water 
quality models to increase their accuracy.  This would permit better assessments of project performance 
under the actual post-construction conditions. 

The project also includes long-term monitoring, i.e., operation and maintenance of four continuous 
water monitors, annual bathymetric surveys in the areas of the flow diversion structures, and data 
collection from groundwater wells. 

770-JK-15-EV09 
Comment:  Second, adaptive management needs to be funded during the construction phase, not 
relegated to a wish-list congressional earmark request, as at present. At one point in the project 
development, AM was slated to be funded at 10 percent of project construction cost; now, it appears to 
be only 10 percent of mitigation costs. Such drastic changes in (theoretical) funding levels do not inspire 
confidence in the Corps commitment to AM. 
 
Response:  The District intends to obtain adaptive management funds when dredging starts in the inner 
harbor so that they would be available, if needed, as the construction progresses.  Additional adaptive 
management funds would be obtained each year the new work dredging occurs.  The project cannot be 
considered complete and moved from the construction to the operation and maintenance phase until 
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the construction is complete and all mitigation measures are in place and operating properly.  The Corps 
does not have any hard criteria (i.e. percentage of construction costs or mitigation costs) for 
determining sufficient adaptive management funding levels. 

770-JK-15-EV10 
Comment:  Third, as part of the SHEP AM, the Corps should fund a long-term land acquisition effort that 
would replace – acre-for-acre – any tidal freshwater wetlands lost to the deepening as suitable property 
becomes available in the future. 
 
Response:   A Wetland Interagency Coordination Team (ICT) [technical expert representatives from 
USACE and federal/state natural resource agencies] was assembled to identify acceptable mitigation for 
SHEP.  At that time, USFWS stated that mitigation actions must be performed within the basin for 
impacts to wetlands located within the SNWR.  The Service suggested preservation of lands as a possible 
solution and recommended sites that are part of its long-term lands acquisition strategy to compliment 
the SNWR.   The District then consulted with the Stakeholder Evaluation Group, including its non-
governmental members (such as the Georgia Conservancy), to see if they could identify any suitable 
mitigation options.  Over the 10-year study period, no agency/organization could identify another 
feasible alternative as mitigation for impacts that would occur as a result of the wetland species shifts.  
Therefore, the District proceeded with the identification of preservation sites. 

The proposed preservation lands consist of various community types, viz., bottomland hardwoods, 
maritime forest, and uplands dominated by deciduous forest and re-growth.  The bottomland 
hardwoods are categorized as palustrine, forested, broad-leaved deciduous systems that are both 
temporarily and/or seasonally flooded.  The sites contain some high ground so they are at risk of 
development.  Preserving these areas would ensure this wildlife habitat is preserved in perpetuity.  
Moreover, the additional lands would buffer the Savannah National Wildlife Refuge from future threats 
of development.  Hence, changes in land use would not occur immediately adjacent to existing areas of 
the Refuge that do contain emergent wetlands.  The acquisition/preservation of wetland and upland 
buffer would provide a functional replacement for the conversion of the only wetland function [fish and 
wildlife habitat] that would be expected when freshwater marsh is converted to a brackish counterpart.  
Based on these determinations, the District’s functional assessment concluded that the noted 
preservation satisfies the intent of the no-net-loss of function criterion. 

The most appropriate and practicable means of mitigating the minor shift in vegetation that would 
occur is the preservation of approximately 2,245 acres of bottomland hardwoods and upland buffer.  
The USFWS and the Savannah National Wildlife Refuge (SNWR) identified properties within the estuary 
having a high priority for acquisition.  The Service believes this acreage is ecologically valuable and 
would provide positive contributions to the goals of the Refuge via enhancement of the region’s fish and 
wildlife resources (Please see Watershed Assessment and Functional Assessment provided in Appendix 
C-Mitigation Planning). 
 
Adaptive management cost estimates [in the EIS] include funding of additional preservation lands, if 
determined to be necessary.  Additional lands could be acquired and preserved as part of the adaptive 
management, if such actions are warranted. 
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770-JK-15-EV11 
Comment:  Fourth, the Corps needs to demonstrate its dedication to the SHEP project by differentiating 
AM from the rest of Corps water resources project management structure. The Corps already studies, 
designs and builds projects. In the case of the Savannah deepening, the Corps would also be responsible 
for post-construction monitoring and deciding whether any corrective action is warranted. 
 
Response:  The Monitoring  and Adaptive Management Plan (Appendix D) is an important part of the 
Savannah Harbor deepening project.  The District is on record as being fully committed to its 
implementation [notwithstanding cost or difficulty].  Importantly, modifications would not be 
implemented without coordination/concurrence of the federal cooperating agencies.  However, the 
District does not have the procedural option to differentiate adaptive management from the rest of the 
Corps’ water resources management structure.  If project modifications become necessary, but are 
larger in scope and/or require greater funding than specified in EIS-Appendix D, the District would 
submit the appropriate documents to its Headquarters for approval.  If additional Federal funding is 
required, Congressional action would be needed to obtain the money.  The Record of Decision (ROD) for 
the project will constitute a binding legal commitment for implementation of the Adaptive Management 
Plan.  See also other responses to comments on this issue.    
 
The District would not be the only entity involved reviewing the monitoring data and making decisions 
regarding implementing adaptive management measures.   State/federal resource agency agencies 
would also be involved in the post-construction monitoring, data review, and in the decision-making 
process. [see the Monitoring Plan and Adaptive Management Plan for details] 

770-JK-15-EV12 
Comment:  This is simply too much power to give any single agency. The Corps actions in the SHEP 
directly affect two states, at least four federal agencies and various local governments, all of which 
should be genuine partners. Specifically, the Corps should create a "Savannah Harbor Resources Adaptive 
Management Council" to oversee the AM program. Under the circumstances, we think the USF&WS 
ought to chair this new Council. 
 
Response:  Appendix D describes the decision-making process relative to adaptive management 
measures.  As described in the DEIS and the FEIS, the Cooperating Agencies and the state natural 
resource agencies are part of the decision-making process.  However, since the Corps of Engineers 
would be responsible to Congress, the public, and the State of Georgia (as the cost-sharing non-Federal 
sponsor) for SHEP’s implementation/completion, it cannot delegate the responsibility for the decision-
making to another entity. 

770-JK-15-EV13 
Comment:  Over the course of the SHEP process, various evaluative criteria, tools and approaches have 
changed. These include programmatic changes such as incorporating independent technical review. It is 
the Georgia Conservancy’s hope that the current lack of Corps Headquarter guidance on AM will allow 
the Savannah District to incorporate these principles into its AM proposal. We would welcome the 
opportunity to work with the Corps on such a ground-breaking AM program. 
 
Response: The Adaptive Management Plan was developed in coordination with the Cooperating 
Agencies and the state natural resource agencies, and it provides for their full participation throughout 
the process [including technical review of data]. 
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770-JK-15-EV14 
Comment:  It is our understanding that the Corps may allow comments to be submitted beyond the 
deadline. We not only encourage this course, but we also urge the Corps to publicly announce their 
intentions as soon as possible. 
 
Response:  While the official public comment period closed on January 25, 2011, the District accepted 
comments that were received after that date until the final reports were being drafted. 
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766-JK-53-EN01 
Comment:  Misjudgments in the development of the highly complex mathematical models are not 
merely academic arguments, if misjudgments exist and are allowed to stand as SHEP moves forward, 
they will become magnified linchpins in gross environmental damage and the misuse and/or loss of 
hundreds of millions of tax dollars in potentially misguided mitigation attempts. 
 
Response:  The models used to identify project impacts and develop mitigation plans were calibrated 
and validated [multiple times] prior to their approval.  Together the hydrodynamic and water quality 
models simulate the complex estuarine dynamics including hourly, daily, and monthly tidal variations, 
salinity and dissolved oxygen dynamics together with their spatial distribution within the system.  The 
models are applicable over a wide range of conditions including low and high freshwater flow.   The 
model grid incorporates surveyed bathymetry and includes point and non-point pollution sources in the 
watershed.  The grid extends from Clyo, Georgia (river mile 61, USGS stream gage 02198500) 
downstream through the harbor to Fort Pulaski (river mile 0), and out to 17 miles offshore [Atlantic 
Ocean].  The model was calibrated and validated using observed data from 1997 to 2006 and has been 
designed to meet the expectations of the SHEP Water Quality Interagency Coordination Team, which 
followed in the footsteps of the Modeling Technical Review Group that was established in the late 1990s 
to oversee the development of a technically valid model for determining SHEP’s environmental impacts 
and attendant mitigation features.  The group included representatives from the District, US EPA Region 
4, USGS, Georgia DNR-EPD, South Carolina DHEC, and private sector technical modeling experts [tasked 
with actual model development].  An independent technical review and uncertainty analysis have been 
conducted on the models and the resulting comments/concerns were incorporated into the final 
version.  Details regarding the hydrodynamic and water quality model development process, extensive 
reviews, and uncertainty analysis can be found in the report, "Development of the Hydrodynamic and 
Water Quality Models for the Savannah Harbor Expansion Project" dated January 2006 [included in the 
Supplemental Materials to the Engineering Appendix].  Acceptance letters from agencies involved in the 
modeling technical review group can be found in the document, “Correspondence Regarding 
Hydrodynamic & Water Quality Model Acceptability” [included the Supplemental Materials to the 
Engineering Appendix]. 

The District does not concur that insufficient information was presented to allow for meaningful 
evaluation of the modeling efforts.  The tools employed in the various studies were developed by 
subject matter experts from federal/state agencies and private industry over a number of years as 
summarized in Section 7.4 of the GRR-Engineering Appendix.  The models were used to predict future 
impacts resulting from the various depth alternatives.  Their use employed state-of-the-art techniques 
that were independently reviewed and verified.   These tools were just part of a comprehensive study 
approach which was refined over a 13-year study period to ensure all impacts were adequately 
assessed.  The analyses performed and data presented in various reports were coordinated with the 
principals [interagency teams, non-federal sponsor, and stakeholders] and adequately evaluate the 
impacts of the noted project alternatives.  The detailed information summarized in the subject reports, 
combined with the technical reports included as appendices and supplemental data, provide the reader 
with sufficient information to make meaningful comment.  The sheer volume of data [appendices and 
supplemental materials, independent verification, organizational certification, and the extensive record 
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of public and interagency coordination] are evidence to that fact that the modeling tools employed and 
results presented are more than adequate for reasonable decision-making. 

766-JK-53-EN02 
Comment:  On a macro-level, because of the timing of the decisions to use the enhanced EFDC, there is 
reason to believe that political considerations could have been playing greater roles in decisions about 
modeling choices than they should have. At the time, EPA was facing a court-ordered deadline to set 
TMDLs in the Savannah River Harbor and they needed a predictive tool. Time was important to EPA and 
the agencies which had concurrence responsibilities on TMDLs. Also, participation in SEG and SEG-related 
meetings leads us to believe that USACOE leadership during the time of the models’ development might 
have been more focused on complying with scheduling than scientific accuracy. While it is fiscally 
responsible to use similar tools for somewhat similar uses when they have been adequately evaluated for 
all tasks, it can be disastrous when time and politics become greater drivers than science and 
appropriately applied accurate observation. 
 
Response:  Political consideration played no role in the District’s decisions regarding modeling choices 
nor was technical accuracy sacrificed to meet tight scheduling requirements.  Details regarding the 
hydrodynamic and water quality model development process, extensive reviews, and uncertainty 
analysis can be found in the report , "Development of the Hydrodynamic and Water Quality Models for 
the Savannah Harbor Expansion Project" [January 2006]; it is included in the Supplemental Materials to 
the Engineering Appendix.  This report includes a discussion detailing the model’s accuracy for various 
parameters [including salinity and dissolved oxygen] throughout the Savannah River estuary [including 
Middle and Back Rivers].  The hydrodynamic and water quality models employed for SHEP were 
developed through an iterative process closely coordinated with the SHEP Water Quality Interagency 
Coordination Team, which followed in the footsteps of the Modeling Technical Review Group that was 
established in the late 1990s to review the model which would be developed for the deepening project 
and determine its viability for use with SHEP impact evaluations and mitigation development.  The group 
consisted of technical modelers from the Corps, US EPA Region 4, USGS, Georgia DNR-EPD, South 
Carolina DHEC, and technical modeling experts [under contract to develop and refine the SHEP model].  
The group ultimately decided to adopt a model [originally developed for the TMDL] for evaluating the 
effects of harbor deepening because it allowed simulation of the harbor’s salinity stratification and was 
state-of-the-art with its 3-dimensional capabilities.  After three years of intense work, the original TMDL 
model was sufficiently enhanced/modified [specifically as regards the calibration of the existing harbor 
conditions] to receive final acceptance letters from federal, state, and industry reviewers.  These letters 
of acceptance can be found in the Supplemental Materials to the Engineering Appendix 
(Correspondence Regarding Hydrodynamic & Water Quality Model Acceptability). 

766-JK-53-EN03 

Comment:  On a micro-level, we don’t have use of all the knowledge we’d like to have to assess the 
models. The model calibration report prepared by Tetra Tech, “Development of the Hydrodynamic and 
Water Quality Models for the Savannah Harbor Expansion Project.” is included in the GRR’s Engineering 
Investigations Supplemental Materials via an enclosed CD. The Engineering Investigations Section of the 
GRR lists four pages of document titles contained within the Supplement, many of which seem much 
more suited for Ph.D.s in mathematics and physics, and well beyond the general public’s ability to discern 
with only the 60 days allotted to them to comment on the entire and extremely lengthy DEIS and GRR. 
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Response:  Summaries of the technical reports and documents can be found in the main body of the 
Engineering Appendix. These summaries were carefully written [manner and language] to convey an 
understanding of the detailed, highly technical documents found in the supplemental materials. 
Elaborate efforts were made by the District to make the complex technical information available to the 
general public in a fashion that it could be easily understood and digested.  Many of the technical 
professionals [including members of Tetra Tech’s modeling staff that developed and calibrated the SHEP 
model grid] have made themselves available to answer questions and discuss their findings with 
members of the general public through the SEG.  In addition to the SEG presentations, District staff with 
direct knowledge of the model’s use and application as well as those who were instrumental in the 
impact assessment and mitigation development attended the public workshop [December, 2010].  
These SHEP team members circulated throughout the course of the meeting to discuss the model’s 
intricacies with the general public in attendance. 

Page 6 
 
766-JK-53-EN04 
Comment:  A primary concern is whether or not the models are able to deal with the twice daily tidal 
cycles in our valuable wetlands and whether or not the model was ever adequately evaluated to be 
predictive. An error in either or both could render the work in the SHEP DEIS and GRR virtually worthless. 
There is expert opinion from hired consultants that gives us concern and we’ll try and lay that out for you 
here. We have made every effort to quote from the actual transcripts and not take comments out of 
context. We do apologize for the lengthy nature of the quotations, but it has been our experience that 
scientists can have genuine disagreements, and that they are best represented by their own words. 
 
Response:  The models used to identify project impacts and develop mitigation plans were calibrated 
and validated [multiple times] prior to their approval.  The approved, calibrated, and validated models 
are appropriate to identify project impacts and develop mitigation plans.  The hydrodynamic and water 
quality models simulate the complex estuarine dynamics, viz., hourly, daily, and monthly tidal variations, 
salinity and dissolved oxygen dynamics together with their spatial distribution within the system.  The 
models are applicable over a wide range of conditions including low and high freshwater flow.   The 
model grid incorporates surveyed bathymetry and includes point and non-point pollution sources in the 
watershed. The grid extends from Clyo, Georgia (river mile 61, USGS stream gage 02198500) 
downstream through the harbor to Fort Pulaski (river mile 0), and out to 17 miles offshore [Atlantic 
Ocean].  The model was calibrated and validated using observed data from 1997 to 2006 and has been 
designed to meet the expectations of the SH Water Quality Interagency Coordination Team, which 
followed in the footsteps of the modeling technical review group that was established in the late 1990s 
to oversee development of a technically valid model for determining SHEP’s environmental impacts and 
attendant mitigation features.  The group included representatives from the District, US EPA Region 4, 
USGS, Georgia DNR-EPD, South Carolina DHEC, and private sector technical modeling experts [tasked 
with actual model development].  An independent technical review and uncertainty analysis have been 
conducted on the models and the resulting comments/concerns were incorporated into the final 
version.  Details regarding the hydrodynamic and water quality model development process, extensive 
reviews, and uncertainty analysis can be found in the report, "Development of the Hydrodynamic and 
Water Quality Models for the Savannah Harbor Expansion Project" dated January 2006 [included in the 
Supplemental Materials to the Engineering Appendix].  Acceptance letters from agencies involved in the 
modeling technical review group can be found in the document, “Correspondence Regarding 
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Hydrodynamic & Water Quality Model Acceptability” [included the Supplemental Materials to the 
Engineering Appendix]. 
 
Page 7 
 
766-JK-53-EN05 
Comment:  Pretty straightforward, EPA took the lead on the TMDL. The Corps has taken the lead on the 
harbor expansion, but with the Corps also the Port Authority through their funding. And the ultimate 
goal for both of these, the TMDL and the harbor expansion is to have one model used for the harbor. This 
kind of gives you an idea that there are multiple efforts going on in the harbor, as you know. 
 
Response:  Since this comment was made at a SEG meeting [over 5 years ago] the hydrodynamic and 
water quality models have been developed, calibrated, validated, and approved for use by the principals 
[federal/state] through their representatives on the modeling review team.  The expected impacts due 
to harbor deepening and the proposed mitigation are well researched and documented in the GRR and 
EIS.  Details regarding the hydrodynamic and water quality model development process, extensive 
reviews, and uncertainty analysis can be found in the report , "Development of the Hydrodynamic and 
Water Quality Models for the Savannah Harbor Expansion Project" [January 2006]; it is included in the 
Supplemental Materials to the Engineering Appendix.  This report includes a discussion detailing the 
model’s accuracy for various parameters [including salinity and dissolved oxygen] throughout the 
Savannah River estuary [including Middle and Back Rivers].  The hydrodynamic and water quality models 
employed for SHEP were developed through an iterative process closely coordinated with the SHEP 
Water Quality Interagency Coordination Team, which followed in the footsteps of the Modeling 
Technical Review Group that was established in the late 1990s to review the model which would be 
developed for the deepening project and determine its viability for use with SHEP impact evaluations 
and mitigation development.  The group consisted of technical modelers from the Corps, US EPA Region 
4, USGS, Georgia DNR-EPD, South Carolina DHEC, and technical modeling experts [under contract to 
develop and refine the SHEP model].  The group ultimately decided to adopt a model [originally 
developed for the TMDL] for evaluating the effects of harbor deepening because it allowed simulation of 
the harbor’s salinity stratification and was state-of-the-art with its 3-dimensional capabilities.  After 
three years of intense work, the original TMDL model was sufficiently enhanced/modified [specifically as 
regards the calibration of the existing harbor conditions] to receive final acceptance letters from federal, 
state, and industry reviewers.  These letters of acceptance can be found in the Supplemental Materials 
to the Engineering Appendix (Correspondence Regarding Hydrodynamic & Water Quality Model 
Acceptability). 
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766-JK-53-EN06 
Comment:  One of Chuck Watson's recommendations to us, in the uncertain analysis, is don’t over-
calibrate your model. Don't over-calibrate to this period of low flow critical conditions. You do really well 
in that period, but you don't do well overall. 
 
Response:  As reported in Section 7.3 of the Engineering Appendix, the hydrodynamic and water quality 
model improvements included grid resolution, tidal-marsh interaction, and boundary delineation.  All 
were necessary elements to secure the model review team’s approval.  Enhancement and calibration of 
the models was essential to have a means to (1) predict and quantify impacts to the estuary and (2) to 
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develop mitigation features and plans that are scientifically sound and acceptable to all of the federal 
agencies involved in SHEP.  The model development and calibration report includes both the 
hydrodynamic and water quality modeling results along with calibration and confirmation periods.  The 
calibration of the models was performed to the summer of 1999 data [period with the most 
comprehensive dataset].  The confirmation of the model was performed to the summer of 1997 data 
and the USGS long-term data from January 1, 1997 through December 31, 2003.  The model calibration 
report prepared by Tetra Tech is titled “Development of the Hydrodynamic and Water Quality Models 
for the Savannah Harbor Expansion Project”.  It is included in the Supplemental Materials to the 
Engineering Appendix.  The model applications have been designed to meet the demands of the model 
review team.  The model code, modeling results [in both time series and statistical formats], and a 
database containing model comparison data were made available for peer review.  Ultimately, the goals 
of the hydrodynamic and water quality models were to produce defensible, accurate, and transferable 
tools that the federal and state agencies could use to make management decisions for the Savannah 
Harbor and Savannah River Estuary.  Letters of acceptance from agencies involved in the model review 
group can be found in the document titled “Correspondence Regarding Hydrodynamic & Water Quality 
Model Acceptability”.  It is included in the Supplemental Materials to the Engineering Appendix. 

766-JK-53-EN07 
Comment:  Chuck Watson did the uncertainty analysis. He did the uncertainty analysis with the TMDL 
grid, which was a coarser grid used last year. He did it with this new enhanced grid. He made several 
recommendations to us. Don't over calibrate for the summer. Do not smooth for the bathymetry. Us 
modellers like to make things smooth so they're stable. We went back and just used the actual numbers 
and other things here. Chuck had a lot of comments. And I think we addressed all of Chuck's comments. 
Chuck basically said, in the end, that the enhanced grid was a significant improvement. That's what we 
were looking for. We were wanting that uncertainty, in the model, to decrease. That was a very positive 
note from Chuck's work. Chuck also wanted to do a lot of other things. He wanted to run the model for 
multiple periods. He didn't have time to do it, and it wasn't part of his scope. And so Chuck has a full 
report that's included in our report that you guys are welcome to read.” UNQUOTE 
 
Response:  The report, “Development of the Hydrodynamic and Water Quality Models for the Savannah 
Harbor Expansion Project” [included in the Supplemental Materials to the Engineering Appendix] 
addresses model interactions.  Specifically, the report states: Tetra Tech included KAC’s (Kinetic Analysis 
Corporation) recommendations by paying close attention to the bathymetry incorporation and 
interpolation into the model grid and the bottom roughness (friction) coefficients in the EFDC model. 
[See Section 4.2 on the model grid bathymetry and Section 4.3.1 on the bottom roughness coefficient]. 
A constant (global) bottom roughness was used in the enhanced grid to calibrate the hydrodynamics. 
Also, the bathymetry was not averaged or smoothed in the navigational channel.  This approach took 
into account the perturbations in its longitudinal axis rather than through compensation in the bottom 
roughness term. 
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766-JK-53-EN08 
Comment:  Joe Hoke: QUOTE “So I'm back now to present what's been going on in the last month. So just 
to review the basic problem, this is from the Kinetic Analysis Corporation, which is Chuck Watson, the 
executive summary from his report that's in the -- it's the appendix for the May 2005 Tetra Tech 
modeling report. It says, even with stability problems, the enhanced grid model appears to present a 
significant improvement over the TMDL model, has the potential to become an extremely useful tool in 
studying the Lower Savannah River. However, the inability to conduct seven year test runs is a source of 
serious concern, with respect to the suitability of the models for predictive purposes. Therefore, Kinetic 
Analysis Corporation does not recommend the operational use of the enhanced grid model for predictive 
modeling of bathymetric changes, means deepening, until the stability issues can be resolved.” 
UNQUOTE 
 
Response:  The report, “Development of the Hydrodynamic and Water Quality Models for the Savannah 
Harbor Expansion Project” [included in the Supplemental Materials to the Engineering Appendix] 
addresses model uncertainty/stability.  Specifically, the report states: “Tetra Tech agrees with the 
conclusions of the uncertainty analysis report that the enhanced grid is a significant improvement over 
the TMDL grid.  However, even though the KAC report met expectations and was helpful in the 
calibration process, Tetra Tech does not agree with the conclusion that the model could be unstable. 

Tetra Tech was not able to the run the model for the full 7-year confirmation period due to one set of 
conditions measured by the Fort Pulaski tide station.  On December 31, 2000, the Fort Pulaski tide data 
was at variance to the remaining seven year period.  Namely, the high tide and low tide appeared to be 
affected by frontal passage [wind shifts] which resulted in a much lower high tide than normal and, 
more importantly, a much lower low tide.  However, the model was run through this one-day period by 
“smoothing” its tide data and the EFDC model at a 5-second time step.  Overall, it appeared that the 
summer low-flow conditions were stable at a 10-second time step, but the longer, more dynamic flow, 
runs needed a 5-second time step.  The calibration and confirmation periods of the summer of 1999 and 
1997 used a 10-second time step.  Typically, complex estuarine models are not calibrated, validated, or 
confirmed to longer datasets than 1-3 years.  Most of the time, it is less than 1 year and focused on a 
summer critical conditions.  Therefore, for ease of confirmation runs, the EFDC model was run in two 
parts: 1997-1999 and 2001-2003, both are three-year periods.  Seven years of validation in Savannah is 
unusual for complex models such as this one, so we believe the emphasis on both summer periods and 
validation to 3 and 4-yr periods is appropriate.  Appendices L and M were shown for the full seven-year 
period.  The resultant figures were created with two model runs. One ended at the end of December 
2000 and the other started in early December 2000.  Tetra Tech does not agree that 7 years is a 
requirement for confirmation and that by not having 7 years prevents the model from being used to 
evaluate scenarios for the harbor.” 

766-JK-53-EN09 
Comment:  Steve Davie: QUOTE “It appears to not to be a stability issue with the model. It's actual 
reality. There are, somewhere in the back or little back river, one of the cells in the model goes dry during 
the run. The model is not designed to run without the water everywhere, so it does what you then expect 
it to, it ceases to run at that point. That's what occurred in December of 2000. There are some models 
that do wetting and drying, where they would actually let the cells go dry, and EFDC has the ability to do 
it, but we don't have it configured. It takes a -- it would be an exponential amount of time to run that. It 
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takes the model a lot longer to run that, the calculations through it, so we've elected not to do that.” 
UNQUOTE” 
 
Response:  The hydrodynamic and water quality models employed for SHEP were developed through an 
iterative process closely coordinated with the SHEP Water Quality Interagency Coordination Team, 
which followed in the footsteps of the Modeling Technical Review Group that was established in the late 
1990s to review the models which would be developed for the deepening project and determine its 
viability for use with SHEP impact evaluations and mitigation development.  The group consisted of 
technical modelers from the Corps, US EPA Region 4, USGS, Georgia DNR-EPD, South Carolina DHEC, and 
technical modeling experts under contract to develop and refine the SHEP models.  The group ultimately 
decided to adopt a model [originally developed for the TMDL] for evaluating the effects of harbor 
deepening because it allowed simulation of the harbor’s salinity stratification and was state-of-the-art 
with its 3-dimensional capabilities.  After three years of intense work, the original TMDL model was 
sufficiently enhanced/modified [specifically as regards the calibration of the existing harbor conditions] 
to receive final acceptance letters from federal, state, and industry reviewers.  These letters of 
acceptance can be found in the Supplemental Materials to the Engineering Appendix (Correspondence 
Regarding Hydrodynamic & Water Quality Model Acceptability). 

Subsequent investigations found the problem to stem from synthetic data that the modelers had 
developed to bridge a datagap between two important days in December.  When that synthetic data 
was adjusted, the model was able to run for the desired duration. 
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766-JK-53-EN10 
Comment:  Joe Hoke: QUOTE “One of the other things is because it's paired with the WASP model, the 
WASP is not able to dry either, so that is over the riding. So to come back through the EFDC model here, 
the model failed to run through the full seven years because there's not enough water in the little back 
river.” UNQUOTE 
 
Response:  The hydrodynamic and water quality models employed for SHEP were developed through an 
iterative process closely coordinated with the SHEP Water Quality Interagency Coordination Team, 
which followed in the footsteps of the Modeling Technical Review Group that was established in the late 
1990s to review the model which would be developed for the deepening project and determine its 
viability for use with SHEP impact evaluations and mitigation development.  The group consisted of 
technical modelers from the Corps, US EPA Region 4, USGS, Georgia DNR-EPD, South Carolina DHEC, and 
technical modeling experts under contract to develop and refine the SHEP model.  The group ultimately 
decided to adopt a model [originally developed for the TMDL] for evaluating the effects of harbor 
deepening because it allowed simulation of the harbor’s salinity stratification and was state-of-the-art 
with its 3-dimensional capabilities.  After three years of intense work the original TMDL model was 
sufficiently enhanced/modified [specifically as regards the calibration of the existing harbor conditions] 
to receive final acceptance letters from federal, state, and industry reviewers.  These letters of 
acceptance can be found in the Supplemental Materials to the Engineering Appendix (Correspondence 
Regarding Hydrodynamic & Water Quality Model Acceptability). 
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Subsequent investigations found the problem to stem from synthetic data that the modelers had 
developed to bridge a datagap between two important days in December.  When that synthetic data 
was adjusted, the model was able to run for the desired duration. 

766-JK-53-EN11 
Comment:  Steve Davie: QUOTE “If there's no water there, we don't have salinity and we don't have DO. 
So we're not modeling dry marsh. We're not modeling dry riverbeds. We're modeling water.” 
 
Response:  Subsequent investigations found the problem to stem from synthetic data that the modelers 
had developed to bridge a datagap between two important days in December.  When that synthetic 
data was adjusted, the model was able to run for the desired duration. 
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766-JK-53-EN12 
Comment:  Chuck Watson: QUOTE “The problem was when we tried some of the other runs, one of the 
things we do is called a perturbation analysis, where we take the grid and randomly make very small 
changes to the bathymetry to see how that changes the model. We were unable to successfully complete 
a lot of those runs. Those crashed or aborted at times other than December 2000.” UNQUOTE 
 
Response:  The report, “Development of the Hydrodynamic and Water Quality Models for the Savannah 
Harbor Expansion Project” [included in the Supplemental Materials to the Engineering Appendix] 
addresses model stability.  Specifically, Section 12.0 discusses a sensitivity analysis, i.e., the process of 
varying model input parameters over a reasonable [but small] range and observing how the model 
responses.  The purpose of the sensitivity analysis is to demonstrate how responsive a particular model 
simulation is to uncertainties in its input data or calibration parameters.  The sensitivity of one model 
parameter relative to other parameters can also be demonstrated.   A sensitivity analysis was performed 
on the following model parameters and boundary inputs: turbulence scheme coefficients, offshore 
salinity concentration, freshwater inflow rate and timing, bottom friction, horizontal eddy viscosity, 
selected water-quality rate kinetics, dissolved oxygen boundary conditions, and BOD loads from point 
sources and marshes.  Results from the sensitivity analysis can be found [over several pages] within 
Section 12.0.  As shown by the output from this analysis the model did not crash while varying these 
parameters.  This technique is similar to the perturbation analysis conducted by Chuck Watson [Kinetic 
Analysis Corporation]. 

766-JK-53-EN13 

Comment:  As the October 4, 2005, SEG meeting continued, the dialog among the scientists become 
more and more complex as to specific instances and even computer languages. So, citing quotes would 
be cumbersome. However, we are confident that it is fair to say that, while Mr. Watson maintained that 
the enhanced EFDC model was an improvement over the BFHYDRO, that the SHEP EFDC still needed 
more data, and that there were serious unresolved issues as to its stability and ability to be predictive of 
changes in a dynamic tidal system. We emphasize that Mr. Watson was not a regular SEG attendee, but 
a subcontractor to evaluate a product for use by the USACOE. 
 
Response:  The approved, calibrated, and validated models are appropriate to identify project impacts 
and develop mitigation plans.  The hydrodynamic and water quality models simulate the complex 
estuarine dynamics, viz., hourly, daily, and monthly tidal variations, salinity and dissolved oxygen 
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dynamics together with their spatial distribution within the system.  The models are applicable over a 
wide range of conditions including low and high freshwater flow.   The model grid incorporates surveyed 
bathymetry and includes point and non-point pollution sources in the watershed.  The grid extends from 
Clyo, Georgia (river mile 61, USGS stream gage 02198500) downstream through the harbor to Fort 
Pulaski (river mile 0), and out to 17 miles offshore [Atlantic Ocean].  The model was calibrated and 
validated using observed data from 1997 to 2006 and has been designed to meet the expectations of 
the SHEP Water Quality Interagency Coordination Team, which followed in the footsteps of the 
Modeling Technical Review Group that was established in the late 1990s to oversee the development of 
a technically valid model for determining SHEP’s environmental impacts and attendant mitigation 
features.  The group included representatives from the District, US EPA Region 4, USGS, Georgia DNR-
EPD, South Carolina DHEC, and private sector technical modeling experts [tasked with actual model 
development].  An independent technical review and uncertainty analysis have been conducted on the 
models and the resulting comments/concerns were incorporated into the final version.  Details 
regarding the hydrodynamic and water quality model development process, extensive reviews, and 
uncertainty analysis can be found in the report, "Development of the Hydrodynamic and Water Quality 
Models for the Savannah Harbor Expansion Project" dated January 2006 [included in the Supplemental 
Materials to the Engineering Appendix].  Acceptance letters from agencies involved in the modeling 
technical review group can be found in the document, “Correspondence Regarding Hydrodynamic & 
Water Quality Model Acceptability” [included the Supplemental Materials to the Engineering Appendix]. 
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766-JK-53-EN14 
Comment:  Appendix Q of the DEIS, “Risk and Uncertainty Analysis in Environmental Evaluation 
Approach,” informs that, " All the agencies agree that these models are more accurate when used to 
identify the differences between two scenarios than when used to identify values at a given location at a 
point in time in a given scenario." Doesn’t that defy the objective of the models? The environment is not 
a laboratory in which two scenarios are compared. It is a natural world, in which a measurement is 
distinct and precise. 
 
Response:  Section 7.2-Engineering Appendix describes the process and reasoning behind the model 
selection and outlines the guidelines which were used to evaluate the performance of the hydrodynamic 
and water quality models.  Post-processing routines used to predict impacts associated with the SHEP 
are also discussed. The EPA, USFWS, USGS, NMFS (National Marine Fisheries) and the Corps of Engineers 
prepared an expectations document [Savannah Harbor Data Analysis & Modeling Expectations of 
Federal Agencies, 2003] that described: (1) the resources of primary concern in the estuary, (2) the 
locations and conditions under which project impacts should be evaluated for those resources, (3) the 
modeling approach to be taken, (4) the statistical analyses to be performed to document the model’s 
performance, and (5) the evaluation criteria.  The expectations were to be viewed as performance goals 
to which model predictions would be compared and evaluated for strengths and weaknesses and by 
which an understanding of their uncertainties would be developed.  However, the stated expectations 
would not be used individually (by station and parameter) for a “pass/fail” evaluation of the model 
calibration and/or any post-processing routine.  The noted report is included in the Engineering 
Investigations Supplemental Materials. 
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766-JK-53-EN15 
Comment:  In several Sections, it is noted that, “the hydrodynamic model has roughly 80 percent chance 
of over-predicting salinity levels at low salinity levels, thus leading to an over-prediction of salinity 
induced impacts to wetlands.” 
 
Response:  EIS-Appendix Q discusses the risks and uncertainties associated with modeling the project’s 
environmental impacts.  This section describes the difficulties associated with developing hydrodynamic 
and water quality models that can reliably replicate existing conditions.  Assessments from SC DHEC 
state: “The EFDC model continues to under-predict salinity on Middle River; however, we agree with 
Tetra Tech that the model achieves a reasonable balance between Middle River, Front River (where the 
model does well), and Little Back River (where the model tends to over-predict salinity).”  The USFWS 
provided the following in their final assessment of the model development: “…we believe that salinity 
prediction performance is adequate to use in project planning.”  The District recognizes that there are 
legitimate reservations about some of the hydrodynamic model’s salinity predictions, but believes that 
those uncertainties are within reasonable limits and do not pose any unacceptable risks to prudent 
decision-making. 
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766-JK-53-EN16 
Comment:  Mr. Watson of KAC discussed model errors at four locations. We believe the Corps’ 
conclusions about the errors were capricious, bowing to a schedule-driven impetus to implement the 
model at any cost. 
 
Response:  Political consideration played no role in the District’s decisions regarding modeling choices 
nor was technical accuracy sacrificed to meet tight scheduling requirements.  Details regarding the 
hydrodynamic and water quality model development process, extensive reviews, and uncertainty 
analysis can be found in the report , "Development of the Hydrodynamic and Water Quality Models for 
the Savannah Harbor Expansion Project" [January 2006]; it is included in the Supplemental Materials to 
the Engineering Appendix.  This report includes a discussion detailing the model’s accuracy for various 
parameters [including salinity and dissolved oxygen] throughout the Savannah River estuary [including 
Middle and Back Rivers].  The hydrodynamic and water quality models employed for SHEP were 
developed through an iterative process closely coordinated with the SHEP Water Quality Interagency 
Coordination Team, which followed in the footsteps of the Modeling Technical Review Group that was 
established in the late 1990s to review the model which would be developed for the deepening project 
and determine its viability for use with SHEP impact evaluations and mitigation development.  The group 
consisted of technical modelers from the Corps, US EPA Region 4, USGS, Georgia DNR-EPD, South 
Carolina DHEC, and technical modeling experts under contract to develop and refine the SHEP model.  
The group ultimately decided to adopt a model [originally developed for the TMDL] for evaluating the 
effects of harbor deepening because it allowed simulation of the harbor’s salinity stratification and was 
state-of-the-art with its 3-dimensional capabilities.  After three years of intense work the original TMDL 
model was sufficiently enhanced/modified [specifically as regards the calibration of the existing harbor 
conditions] to receive final acceptance letters from federal, state, and industry reviewers.  These letters 
of acceptance can be found in the Supplemental Materials to the Engineering Appendix 
(Correspondence Regarding Hydrodynamic & Water Quality Model Acceptability). 
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The models employed and the criteria established were developed through an iterative process with the 
model review and the water quality interagency coordination teams.  The model selection, 
development, and refinement process literally took years [1999 to 2005] and the WASP and enhanced 
EFDC models were both certified for use in accordance with EC 1105-2-407.  The considerable changes 
that were made over the course of this period and elaborate certification process are an indication of 
the thorough and deliberative process the District employed to ensure the models met the performance 
goals prior to conducting runs to predict impacts associated with the proposed project. 

766-JK-53-EN17 
Comment:  Is the data collection adequate? 
 
Response:  The data collection effort for SHEP model development is more than adequate.  Section 2.0 
of the report, “Development of the Hydrodynamic and Water Quality Models for the Savannah Harbor 
Expansion Project” [Supplemental Materials to the Engineering Appendix] outlines the extensive data 
collection effort used to develop, calibrate, and confirm the hydrodynamic and water quality models.   
According to the report, the majority of the data used in the calibration and confirmation process were 
taken from studies conducted in 1997 and 1999.  Information was collected on salinity, temperature, 
water level, dissolved oxygen, currents, and flow data at 19 stations around the harbor.  Specifically, the 
data collection stations were located on Front, Middle, Back, Little Back Rivers and the South Channel 
and acquired the noted information from surface, bottom and mid-depth in the water column.  In 
addition to these sites, there were eight stations operated and maintained by the USGS which collected 
water level, salinity, and flow at mid-depth at various locations in the estuary [Front and Little Back 
River] for use in model development. 

766-JK-53-EN18 
Comment:  If not, what other data would help make the models more predictive? 
 
Response:  The natural resource agencies reviewed and approved the data collection effort for the SHEP 
model development before the work was started and agreed that the SOW would be sufficient for 
model development purposes.  Later, those agencies agreed that the hydrodynamic and water quality 
models were sufficient for impact evaluation purposes for SHEP.  Any further widespread collection 
efforts would not likely add material value to the overall assessments of the project. 
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766-JK-53-EN19 
Comment:  Was the December 2000 data-set event and the model’s reaction to it an anomaly, or was it 
indicative of more pervasive concerns of the model’s development? 
 
Response:  The report, “Development of the Hydrodynamic and Water Quality Models for the Savannah 
Harbor Expansion Project” [included in the Supplemental Materials to the Engineering Appendix] 
discusses model interactions.   Specifically, Appendix V, comment 12 from the Agency Technical Review 
Group and response by Tetra Tech states:  The group concluded that the inability to run the models over 
a 7-year duration was the result of synthetic data that was developed to fill in a data gap around 
December 2000.  The group concluded that the inability of the model to run over the entire 7-year 
period of data does not reflect on the structure of the model or its performance, and should not be a 
consideration of the model’s usefulness for its intended purposes of predicting impacts of the Savannah 
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Harbor Expansion Project, developing a dissolved oxygen TMDL, or permitting point source discharges.  
Tetra Tech agrees the 7-year run is important but in no way reflects on the stability of the model.  In 
Section 11 of the report, Tetra Tech comments on the results of the Uncertainty Analysis.  Tetra Tech 
performed stability and mass balance tests with the model.  The model was crashing during mid-
December because there was not enough water in the Little Back River during this event.  The high tide 
on Dec 17, 2000 was only 4 feet (compared to usual 6 to 8 feet) and the low tide on Dec 19, 2000 was –2 
feet (compared to usual 0 to –1 feet).  The event was a real phenomenon and later USGS reported that 
the Fort Pulaski data during this time period have been checked and are real data, not synthetic data as 
previously discussed.  The TMDL grid ran through this period because the Back and Little Back Rivers 
were deeper (Tetra Tech updated the bathymetry based on the 2004 USGS survey data).  Therefore, 
Tetra Tech believes it is not a stability issue, but rather a reality issue.  The model will not run when the 
river bed is dry, and it is believed that parts of the upper system were very shallow (or dry) during this 
time period. 

Some reaches of the Back and Little Back Rivers appeared to go dry during extremely low flows and low 
tide range (documented in December, 2000).  Subsequent investigations found the problem to stem 
from synthetic data that the modelers had developed to bridge a datagap between two important days 
in December.  When that synthetic data was adjusted, the model was able to run for the desired 
duration.  Tetra Tech modified the PSER.inp (time series water level boundary file) by adjusting 10 data 
points out of 245,280 (0.004%).  Duration-wise this only accounted for five hours out of a seven-year 
record, but it allowed the model to run for the entire period without going dry.  Since December 2000 is 
not a critical period for the modeling scenarios, altering the water level boundary for these limited data 
points was deemed acceptable. 

In summary, the data during the noted December 2000 time frame proved to be indicative of a real 
phenomenon, i.e., a strong offshore wind or pressure system which severely depressed water levels.  
Since the seven-year model run became a critical issue among the Stakeholder Evaluation Group, Tetra 
Tech modified the water level boundary file to receive a continuous model run [over this period]. 

766-JK-53-EN20 
Comment:  Was the model calibrated using the most scientifically defensible data sets? 
 
Response:  The SHEP model calibration was completed using scientifically defensible datasets.  Section 
2.0 of the report, “Development of the Hydrodynamic and Water Quality Models for the Savannah 
Harbor Expansion Project” outlines the extensive data collection effort used to develop, calibrate, and 
confirm the hydrodynamic and water quality models.  It is included in the Supplemental Materials to the 
Engineering Appendix.  Continuous datasets collected by ATM, Inc. for GPA [1999] were used extensively 
in the calibration.  They were further analyzed by USGS for additional quality assurance/quality control 
at the request of EPA Region 4.  USGS worked with the raw data files collected in the summer of 1999 
for water levels, specific conductance, temperature, and dissolved oxygen.  

Details of the calibration of the EFDC and WASP models can be found in Sections 5.0 and 9.0.  For EFDC 
calibration the methodology was parameter specific starting with the following order: water surface 
elevation, currents, flow, temperature, and salinity.  Each one of these parameters has its importance in 
the success determination for the model calibration and confirmation.  The order in which the 
hydrodynamic model is calibrated is also important to address issues such as bathymetry, friction, tidal 
volume, cross-sectional area, and heat budget which must be accomplished before salinity is calibrated. 
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Salinity is the model’s principal signal which ensures that mass is being moved horizontally and vertically 
with the appropriate timing and direction. 

766-JK-53-EN21 
Comment:  Is there instability in the model? 
 
Response:  No.  The report, “Development of the Hydrodynamic and Water Quality Models for the 
Savannah Harbor Expansion Project” addresses model stability.  It is included in the Supplemental 
Materials to the Engineering Appendix.  Specifically, the report states: “Tetra Tech agrees with the 
conclusions of the uncertainty analysis report that the enhanced grid is a significant improvement over 
the TMDL grid. However, even though the KAC report met expectations and was helpful in the 
calibration process, Tetra Tech does not agree with the conclusion that the model could be unstable. 
Tetra Tech was not able to the run the model for the full 7-year confirmation period due to one set of 
conditions measured by the Fort Pulaski tide station.  On December 31, 2000, the Fort Pulaski tide data 
was lower than any other period in the 7 years and the high tide and low tide appeared to be shifted 
down causing a much lower high tide than normal and, more importantly, a much lower low tide. 
However, we were able to run the model through this period by smoothing the tide data for that one 
day and the EFDC model at a 5-second time step.  Overall, it appeared that the summer low-flow 
conditions were stable at a 10-second time step, but the longer, more dynamic flow, runs needed a 5-
second time step.  The calibration and confirmation periods of the summer of 1999 and 1997 used a 10-
second time step.  Typically, complex estuarine models are not calibrated, validated, or confirmed to 
longer datasets than 1-3 years.  Most of the time, it is less than 1 year and focused on a summer critical 
conditions.  Therefore, for ease of confirmation runs, the EFDC model was run in two parts: 1997-1999 
and 2001-2003, both are three-year periods.  Seven years of validation in Savannah is unusual for 
complex models such as this one so we believe the emphasis on both summer periods and validation to 
3 and 4-yr periods is appropriate.  Appendices L and M were shown for the full seven year period. The 
resultant figures were created with two model runs. One ended at the end of December 2000 and the 
other started in early December 2000. Tetra Tech does not agree that 7 years is a requirement for 
confirmation and that by not having 7 years prevents the model from being used to evaluate scenarios 
for the harbor.” 

766-JK-53-EN22 
Comment:  Why do the model runs crash during perturbation analysis? 
 
Response:  The specifics of the perturbation analysis on the model mentioned by Mr. Chuck Watson of 
KAC are not referenced in his account.  It is included as an Appendix to the report, “Development of the 
Hydrodynamic and Water Quality Models for the Savannah Harbor Expansion Project”; therefore, it is 
difficult to discern why the model runs he performed crashed during the noted perturbation analysis 
[discussion in SEG meeting-2005].  However, Section 11.0 of the report states: “Tetra Tech incorporated 
KAC’s recommendations by paying close attention to the bathymetry incorporation and interpolation 
into the model grid and the bottom roughness (friction) coefficients in the EFDC model.  Also, the 
bathymetry was not averaged or smoothed in the navigational channel to allow for the perturbations in 
the longitudinal direction to be accounted for and not compensated through the bottom roughness 
term.”  

The report, “Development of the Hydrodynamic and Water Quality Models for the Savannah Harbor 
Expansion Project” [included in the Supplemental Materials to the Engineering Appendix] addresses 
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model stability.  Specifically, Section 12.0 discusses a sensitivity analysis, i.e., the process of varying 
model input parameters over a reasonable [but small] range and observing how the model responses.   
The purpose of the sensitivity analysis is to demonstrate how responsive a particular model simulation is 
to uncertainties in its input data or calibration parameters.  The sensitivity of one model parameter 
relative to other parameters can also be demonstrated.  A sensitivity analysis was performed on the 
following model parameters and boundary inputs: turbulence scheme coefficients, offshore salinity 
concentration, freshwater inflow rate and timing, bottom friction, horizontal eddy viscosity, selected 
water-quality rate kinetics, dissolved oxygen boundary conditions, and BOD loads from point sources 
and marshes.  Results from the sensitivity analysis can be found [over several pages] within Section 12.0.  
As shown by the output from this analysis the model did not crash while varying these parameters.  This 
technique is similar to the perturbation analysis conducted by Chuck Watson [Kinetic Analysis 
Corporation]. 

766-JK-53-EN23 
Comment:  Are the models defensibly able to predict water flows and dissolved oxygen contents in all 
the marsh areas of concern to SHEP? 
 
Response:  The hydrodynamic and water quality models [impact determination and mitigation 
development] do not predict water flows and dissolved oxygen content within the estuary’s marshes.  
The unique nature of tidally-influenced marshes requires a modeling framework that allows areas of the 
model’s numerical architecture to become wet during incoming tides and to dry out as the tide recedes.  
Similarly, the EFDC and WASP models [developed for SHEP] do not have the capacity for alternating wet 
and dry cells within the models’ domain.  For calibration purposes the storage capacity of the marshes 
are represented volumetrically within the model grid, but also have to be prevented from drying. This 
method improved the calibration for Little Back and Middle Rivers, but output from these cells was 
deemed unreliable for wetland impact determination. 

766-JK-53-EN24 
Comment:  So, before the project moves any further, we ask that the EFDC and WASP models be 
revisited, divested of political and timing considerations. 
 
Response:  Political consideration played no role in the District’s decisions regarding modeling choices 
nor was technical accuracy sacrificed to meet tight scheduling requirements.  Details regarding the 
hydrodynamic and water quality model development process, extensive reviews, and uncertainty 
analysis can be found in the report , "Development of the Hydrodynamic and Water Quality Models for 
the Savannah Harbor Expansion Project" [January 2006]; it is included in the Supplemental Materials to 
the Engineering Appendix.  This report includes a discussion detailing the model’s accuracy for various 
parameters [including salinity and dissolved oxygen] throughout the Savannah River estuary [including 
Middle and Back Rivers].  The hydrodynamic and water quality models employed for SHEP were 
developed through an iterative process closely coordinated with the SHEP Water Quality Interagency 
Coordination Team, which followed in the footsteps of the Modeling Technical Review Group that was 
established in the late 1990s to review the model which would be developed for the deepening project 
and determine its viability for use with SHEP impact evaluations and mitigation development.  The group 
consisted of technical modelers from the Corps, US EPA Region 4, USGS, Georgia DNR-EPD, South 
Carolina DHEC, and technical modeling experts [under contract to develop and refine the SHEP model].  
The group ultimately decided to adopt a model [originally developed for the TMDL] for evaluating the 
effects of harbor deepening because it allowed simulation of the harbor’s salinity stratification and was 
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state-of-the-art with its 3-dimensional capabilities.  After three years of intense work the original TMDL 
model was sufficiently enhanced/modified [specifically as regards the calibration of the existing harbor 
conditions] to receive final acceptance letters from federal, state, and industry reviewers.  These letters 
of acceptance can be found in the Supplemental Materials to the Engineering Appendix 
(Correspondence Regarding Hydrodynamic & Water Quality Model Acceptability). 

Both the EFDC and WASP models have been certified "Approved for Use" under the Corps' Technical 
Excellence Network which provides uniform science and engineering tools/practices.  Care must be 
taken not to confuse review of a model’s programming with review of its application.  The model 
programming review (certification) is to assure that accepted scientific principles have been used and 
that the computer programming is accurate.  Review of model applications determines if the data for 
the specific application was properly input and the calibration and verification process was 
accomplished.  EFDC and WASP have been reviewed and approved, both for the model program 
development and for the Savannah Harbor application.  

766-JK-53-EN25 

Comment:  Most importantly, we need to be sure the predictive ability of the model has been adequately 
evaluated. This cannot be over-emphasized since almost every other decision in the DEIS and GRR flows 
from it. 
 
Response:  The predictive ability of the model has been adequately evaluated.  The Risk and Uncertainty 
Section of the EIS (Appendix Q) discusses development and use of the various predictive tools. It 
specifically states: “The Corps used Interagency Coordination Teams to define how the models should be 
used to predict physical changes from changes proposed in the harbor.  The use of experts from several 
organizations reduces the risk of error from the limited perspective of just one or a few individuals.  The 
Interagency Coordination Teams recommended that the models be applied over a range of conditions.” 
This approach is specifically verified in the letters of acceptance from the agencies represented in the 
modeling technical review group.  Their approval for the models used for SHEP can be found the 
document, “Correspondence Regarding Hydrodynamic & Water Quality Model Acceptability” [included 
the Supplemental Materials to the Engineering Appendix]. 
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766-JK-53-EV01 
Comment:  DEIS Section 5.1.2 addresses indirect impacts to wetlands which includes impacts to tidal 
freshwater wetlands, considered by USFWS to be the most critical natural resource in the harbor. These 
tidal freshwater wetlands were the original impetus for this organization’s interest in harbor deepening. 
They are more ecologically diverse than saltwater wetlands and their acreage along the east coast and 
SNWR in particular has been in steady decline over recent decades. It is imperative that we preserve 
what we have and take measures to restore what has been lost in the SNWR. 
 
Response:  The SHEP was designed in a manner to avoid and minimize impacts to the maximum extent 
practicable while still achieving its basic purpose and need.  For unavoidable impacts, sufficient 
compensatory mitigation was provided as a means to preserve and sustain aquatic resources within the 
Lower Savannah River Watershed. 
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Congress has established procedures that allow the Corps to modify existing federal water resource 
projects to provide additional mitigation, when warranted.  However, these procedures are separate 
from those Congress set up to mitigate for environmental impacts from proposed new projects.  In this 
instance, Congress's 1999 authorization of the Savannah Harbor Expansion Project did not include 
wording that would allow the District to include mitigation for impacts from the existing Savannah 
Harbor Navigation Project. 
 
766-JK-53-EN26 
Comment:  The enhanced EFCD and WASP models, addressed in Section 1 of these comments, were used 
to evaluate the impacts to wetlands from proposed depths of harbor deepening. A reference back to our 
Section 1 indicates our grave concerns about the lack of adequate evaluation of the models for predictive 
purposes in the tidal wetlands. Even though the Corps had an Independent Technical Review (ITR) 
performed of the model by ERDC, the ITR did not include analysis of the model programming. 
 
Response:  As stated in the GRR-Engineering Appendix*, “All components of the EFDC model have been 
extensively validated over the course of the model’s 15-year existence with more than 80 applications.  
The model has been extensively peer reviewed, as evidenced by 12 peer reviewed journal articles and 
17 peer reviewed conference proceedings articles.  There were no code modifications required for the 
Savannah Harbor application.”  Additionally, the EFDC model is a part of the US EPA TMDL Modeling 
Toolbox.  Notably, its code has been peer reviewed, tested, and distributed for public use.  EFDC has 
demonstrated its capability to capture the complex hydrodynamics in systems similar to Savannah 
Harbor, e.g., Mobile Bay, AL, Neuse River and Estuary, NC, Brunswick Harbor, GA, Cape Fear River, NC, 
St. Johns River, FL, and Charleston Harbor, SC. [*“Development of the Hydrodynamic and Water Quality 
Models for the Savannah Harbor Expansion Project” [Supplemental Materials to the Engineering 
Appendix]. 

The water quality model used for the project [WASP] is also part of US EPA’s TMDL Modeling Toolbox. 
This program is proprietary to EPA and has been in circulation since 2005.  WASP has been used 
extensively to examine eutrophication of Tampa Bay, FL; phosphorus loading to Lake Okeechobee, FL; 
eutrophication of the Neuse River Estuary, NC; eutrophication Coosa River and Reservoirs, AL; PCB 
pollution of the Great Lakes, eutrophication of the Potomac Estuary, kepone pollution of the James 
River Estuary, volatile organic pollution of the Delaware Estuary, and heavy metal pollution of the Deep 
River, North Carolina, and mercury in the Savannah River, GA. 

Both the EFDC and WASP models have been certified "Approved for Use" under the Corps' Technical 
Excellence Network which provides uniform science and engineering tools/practices.  Care must be 
taken not to confuse review of a model’s programming with review of its application.  The model 
programming review (certification) is to assure that accepted scientific principles have been used and 
that the computer programming is accurate.  Review of model applications determines if the data for 
the specific application was properly input and the calibration and verification process was 
accomplished.  EFDC and WASP have been reviewed and approved, both for the model program 
development and for the Savannah Harbor application.  

766-JK-53-EN27 
Comment:  Our concerns about the EFCD model are heightened by results from the attempts to develop 
and use Marsh Succession Models (MSM) which were intended to use salinity information from the EFDC 
to predict wetland species at a given location. ATM and the USGA Fish and Wildlife Cooperative Research 
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Unit in Gainesville, Florida (USGS Coop Unit) attempted to develop MSMs. External Peer Reviewers 
generally found both models to be acceptable. However, problems appeared when the Corps applied the 
MSMs to some of the mitigation plans. From DEIS 5.1.2.2 states, “The models produced unreliable results 
when they were used to evaluate mitigation plans that substantially altered flows in the tidal creeks.” 
And further, “Salinity changes predicted to occur in the river produced no corresponding changes in 
salinity levels in adjacent marshes.” Ultimately, “the Federal Cooperating Agencies decided to abandon 
the planned use of the Marsh Succession Models to evaluate the mitigation proposals.” Yet, the Agencies 
decided “MSMs could still be used to check the prediction of wetland vegetation distribution resulting 
from the use of the hydrodynamic model.” 
 
Response:  EIS-Section 5.01.2 speaks to the usefulness of MSM and the problems which were 
encountered during development of certain aspects of the mitigation plan.   Specifically, “In March 
2007, the Federal Cooperating Agencies discussed a USGS proposal to revise the linkage to increase its 
usefulness for evaluating potential mitigation measures.  The agencies did not believe the effort to 
satisfactorily revise the linkage would necessarily be successful or that the predicted improvements 
would be sufficient for the needs of the project.  Therefore, the Federal Cooperating Agencies decided 
to abandon the planned use of the Marsh Succession Models to evaluate the mitigation proposals.  The 
Marsh Succession Models (MSM) could still to be used to check the predictions of wetland vegetation 
distribution resulting from use of the hydrodynamic model.” 

MSM was reviewed and found to have been accurately programmed.  Its application to existing 
conditions in Savannah Harbor was also reviewed and determined to be appropriate for use 
[subsequently approved].  However, the model’s application to deepened conditions was found to be 
unacceptable [too inaccurate].  This demonstrates the technical review process worked, i. e., as soon as 
it was determined the model application was not accurately portraying marsh conditions [when 
mitigation features were included] it was not used in further analysis.  While MSM did not prove to be a 
useful tool for mitigation plan development, it was used to compare wetland impacts under scenarios of 
deepening only.  Significantly, it showed that wetland impacts identified by using the EFDC 
hydrodynamic model are of greater magnitude than those shown by the Marsh Succession Model [at all 
proposed project depths].  Hence, the District’s use of the EFDC-derived impacts provides a more 
conservative estimate than would have been the case using the more technically-advanced Marsh 
Succession Model. 

766-JK-52-EN28, 766-JK-53-EV02, 766-JK-53-EC01 
Comment:  We also object to the conclusion of a sensitivity analysis that that indicated sea level rise 
would help ameliorate the impacts to tidal freshwater marshes from a harbor deepening project. While 
we fully agree that sea level rise is a real phenomenon that is currently producing environmental impacts 
and will produce significant environmental impacts within the 50-year planning range of the project, we 
reject the claim that it should be a significant factor in very near-term harbor deepening decisions. 50-
years has consistently been proven to be a woefully unrealistic planning period for harbor deepening 
planning. Impacts to the tidal freshwater system from harbor deepening must be attributed to 
deepening. Indeed, the Economics Analysis of the GRR supports this conclusion with contentions that 
changes within the shipping industry are moving so fast that the Tier I EIS was obsolete within only a few 
years of its publication. 
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Response:  The District requested and received a waiver from Section 5, paragraph E-36.c. (1) of ER 
1105-2-100 regarding use of the average annual basis to compute the degree/kind of environmental 
impacts.  This waiver request was based on the rationale that (1) a project should mitigate for the 
environmental impacts it would produce at implementation, and (2) the fact these impacts are more 
certain than those that may occur toward the end of the 50-year project life. 

Mitigation is included in the project for impacts that would occur at project implementation.  The 
original 50-year period of analysis that considered sea level rise (that complies with Corps policy) has 
been rescinded.  

The Corps disagrees with the commenter’s opinion that changes in the shipping industry moved so fast 
that the Tier I EIS was quickly rendered obsolete.  The Corps’ economic analysis acknowledges that the 
container shipping industry continues its rapid evolution, which makes projections of future conditions 
difficult.  However, a 50-year period of analysis is required by Congress and Corps policy. 
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766-JK-53-EN29 
Comment:  In addition to these complications, predictions of changes to tidal freshwater wetlands are 
compounded by the use of marsh salinity contour lines extrapolated from river data from the EFDC; 
effects of prolonged drought, and increased surface water withdrawals as a result of growing 
populations and caps on withdrawals from the Floridan Aquifer. 
 
Response:  Georgia DNR’s current efforts to reduce groundwater pumping from the Floridan aquifer will 
undoubtedly result in increased utilization of surface water supplies.  Water withdrawals at the 
Abercorn Creek facility average about 30 mgd.  However, its permit would allow for treatment of an 
additional 20 mgd [total of 50 mgd].  Even at the maximum permitted withdrawal rate, only about 1-
1/2% of the Savannah’s low flow rate [measured by the USGS near the Clyo gage] would be affected 
[removed].  It was, therefore, concluded that even at the maximum withdrawal rate there would only be 
a negligible effect on the river’s overall flow. 

The modeling periods used in the analysis covered multiple periods of severe drought, most notably the 
drought-of-record for the Savannah River basin in 2007-2008.  During the modeling process, the District 
had similar concerns to those referenced in this comment, but is confident that they [risk/uncertainty 
issues] have been addressed. 

766-JK-53-EV03 
Comment:  Regardless of these concerns, we will proceed with comments about the proposed mitigation 
for the loss of tidal freshwater wetlands since, regardless of the inadequacy of predictive tools, it is 
intellectually and intuitively obvious that harbor deepening will result in the loss of tidal freshwater 
wetlands. 
 
Response:  The conversion of up to 223 acres of freshwater wetland to brackish marsh represents the 
only significant wetland conversion that is likely to be noticeable if the harbor is deepened to 47-feet 
[LPP].  Again, it is important to reiterate that the ecological values of the impacted freshwater wetlands 
would not be completely lost.  Instead, those acres would just be converted to brackish marsh.  The 
District’s calculation of the freshwater wetlands with the potential for conversion to brackish marsh is 
based on a shift in 0.5 ppt salinity, a traditional rule-of-thumb for differentiating between freshwater 
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and brackish marsh.  Data reported in the literature for Savannah Harbor suggest that a shift in 
vegetation [from freshwater marsh to brackish marsh] in this estuary does not occur until salinity 
concentrations approach 2.5 ppt [Latham et al., 1994].  Even at oligohaline marsh sites [ average salinity 
concentration of 2.1 ppt]], a discriminate function [DF] analysis revealed that only 47% of cases resulted 
in the correct pairing of environmental variables with vegetative species composition and dominance.  
At those same oligohaline sites, 37% of the vegetative species composition and dominance were more 
closely aligned with a freshwater classification [Latham et al., 1994]. 

The District’s salinity value that denotes a defined shift from freshwater to brackish marsh [i.e., 0.5 ppt] 
is approximately five times lower than traditional observations of 100% vegetative shifts in situ within 
the Lower Savannah Watershed [Latham et al., 1994] and other coastal marsh systems in the 
southeastern United States [NOAA, 2010].  Thus, many of the existing freshwater emergent plant 
species, and associated ecological parameters, may be sustained in areas predicted to experience 
salinity concentrations in the range of 0 - <2.5 ppt.  For those areas that do transition to more brackish 
characteristics, they would still continue to provide the traditional ecological functions associated with 
all emergent wetland systems [see functional assessment response].  Thus, the preservation of up to 
2,245 acres [consisting of bottom land hardwoods and upland buffer] is more than sufficient to offset 
any conversion in freshwater wetland vegetation that might occur.  Using the higher salinity value 
observed in the Savannah basin for conversion to brackish marsh [2.5 ppt], less conversion would be 
expected, resulting in a mitigation-to-impacts ratio of roughly 8:1.  Using the DF analysis reported by 
Latham et al [1994] which aligned 37% of freshwater species with oligohaline sites, the 223 acres of 
freshwater to brackish marsh conversion is reduced further such that the mitigation-to-impacts ratio is 
increased to 12:1. 

A Wetland Interagency Coordination Team [technical expert representatives from USACE and 
federal/state natural resource agencies] was assembled to identify acceptable mitigation for SHEP.  At 
that time, USFWS stated that mitigation actions must be performed within the basin for impacts to 
wetlands located within the SNWR.  The Service suggested preservation of lands as a possible solution 
and recommended sites that are part of its long-term lands acquisition strategy to compliment the 
SNWR.   The District then consulted with the Stakeholder Evaluation Group, including its non-
governmental organizations members, to see if they had identified any suitable mitigation options.  
Over the 10-year study period, no agency/organization could identify another feasible alternative as 
mitigation for impacts that would occur as a result of the wetland species shifts.  Therefore, the District 
proceeded with the identification of preservation sites. 

The Corps’ Agency Technical Review (ATR) assessed the use of Savannah District’s SOP to develop a 
mitigation plan for SHEP.  The ATR was lead by the National Deep-Draft Navigation Planning Center of 
Expertise; technical work was performed by Corps experts at the Engineering Research and 
Development Center in Vicksburg, MS.  The ATR evaluated the SOP to determine if it was an appropriate 
method of ascertaining the preservation acreage needed to compensate for SHEP impacts.  The ATR also 
commented on the underlying assumptions used in the application of the SOP for the SHEP.  It should be 
emphasized that the SOP was only used to determine the amount of preservation acreage necessary to 
offset the remaining impacts after development of avoidance, minimization, and restoration features.  
The ATR concurred with use of the SOP to determine the amount of preservation acreage needed and 
considered Savannah District’s application of the SOP to be reasonable in quantifying impacts and 
required mitigation.  
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The properties of interest to the USFWS are described in the latest version of the Refuge’s Acquisition 
Plan and are included in the document titled "Final Environmental Assessment and Land Protection Plan; 
Proposed Expansion of Savannah National Wildlife Refuge".  Land Acquisition would be concentrated in 
areas identified as “Mill Creek Acquisition Lands” and “Abercorn Island Acquisition Lands”.   The project 
would acquire properties from the Refuge’s Acquisition Plan that best meet the needs of the Refuge, 
viz., fresh water wetlands.  The District has consulted with the Refuge and intends to focus on 
freshwater wetland parcels that the Refuge identifies as priorities.  The District always attempts to 
acquire property from willing sellers. 
 
The most appropriate and practicable means of mitigating the minor shift in vegetation that would 
occur is the preservation of approximately 2,245 acres of bottomland hardwoods and upland buffer.   
The proposed preservation lands consist of various community types, viz., bottom land hardwoods, 
maritime forest, and uplands dominated by deciduous forest and re-growth.  The bottomland 
hardwoods are categorized as palustrine, forested, broad-leaved deciduous systems that are both 
temporarily and/or seasonally flooded.  Preserving these areas would ensure this wildlife habitat is 
preserved in perpetuity.  Moreover, the additional lands would buffer the Savannah National Wildlife 
Refuge from future threats of development.  Hence, changes in land use would not occur immediately 
adjacent to existing areas of the Refuge that do contain emergent wetlands.  The 
acquisition/preservation of wetland and upland buffer would provide a functional replacement for the 
minor conversion of the only wetland function [fish and wildlife habitat] that would be expected when 
freshwater marsh is converted to a brackish counterpart.  Based on these determinations, the District’s 
functional assessment concluded that the noted preservation satisfies the intent of the no-net-loss of 
function criterion.  For additional information, please see other responses that include a functional 
assessment, watershed assessment and information on compliance with the 2008 Mitigation Rule.  
Appendix C – Mitigation Planning, Section VII Consideration of 2008 Mitigation Rule also includes 
relevant information. 

766-JK-53-EV04, 766-JK-53-EV05 
Comment:  Are any of the properties tidal freshwater wetlands? 
If so, are there enough of such wetlands to be sufficient to meet mitigation needs? 
 
Response:  The properties of interest to the USFWS are described in the latest version of the Refuge’s 
Acquisition Plan [July 2007] as well as the document, "Final Environmental Assessment and Land 
Protection Plan; Proposed Expansion of Savannah National Wildlife Refuge".  Land acquisition would be 
concentrated in areas identified as “Mill Creek Acquisition Lands” and “Abercorn Island Acquisition 
Lands”.   The project would focus on acquiring properties that meet both the SHEP and the Refuge’s 
needs, viz., fresh water wetlands.  The District is in consultation the Refuge management and intends to 
focus on parcels identified as Refuge priorities.  The District always attempts to acquire property from 
willing sellers. 
 
766-JK-53-EV06 
Comment:  Are the properties only available from a willing seller? Is condemnation an option? 
 
Response:  As discussed in GRR-Appendix B, direct contact with all land owners [of proposed mitigation 
properties] has not taken place.  Based on previous experience with Savannah Harbor projects, it is likely 
that the sponsor will encounter varying degrees of resistance from some landowners regarding 
acquisition.  As a matter of policy, the project sponsor has the responsibility to acquire all required real 
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estate interests.  Although the project sponsor has condemnation and quick take authority, these 
avenues of acquisition would not be exercised unless absolutely necessary.  The project sponsor shall 
comply with applicable provisions [of the Uniform Relocation Assistance and Real Property Acquisition 
Policies Act of 1970, Public Law 91-646, and amended by Title IV of the Surface Transportation Uniform 
Relocation Assistance Act of 1987, Public Law 100-17] in acquiring these real estate interests, and inform 
all affected persons of applicable benefits, policies, and procedures in connection with said Act(s). 
 
766-JK-53-EV07 
Comment:  Since authorization for SHEP requires that mitigation occur before or concurrent with the 
project construction, what will happen if sufficient properties cannot be acquired during such time? 
 
Response:  The District has allocated almost a year to purchase the properties [noted in the Refuge’s 
Acquisition Plan-2007] to satisfy the required preservation mitigation.  This action would occur at the 
beginning of the project and should be completed before dredging occurs in the Inner Harbor (see 
Figure, “Timing of Construction” in Appendix C).  Thus, sufficient properties will be acquired before or 
concurrent with project construction. 

766-JK-53-EV08 
Comment:  If properties acquired are not contiguous with the current SNWR boundaries, what funding 
mechanisms are available if their management is disproportion in the Department of Interior’s normal 
budgeting process? 
 
Response:  The properties proposed for acquisition are already approved for inclusion in the Refuge's 
Acquisition Plan [2007].  This indicates USFWS is committed to managing those lands appropriately and 
would pursue the necessary funds required to meet that goal. 

 
766-JK-53-EV09, 766-JK-53-EV10, 766-JK-53-EV11 
Comment:  Is there any commitment to replace “like” with “like”? 
We strongly believe that impacts to the SNWR should be avoided or mitigated with like-to-like and that 
restoration of tidal freshwater wetlands lost from previous deepening activities are a responsibility of 
moving forward with SHEP. Until this happens, SHEP in any form should not move forward. We recognize 
that there are ways to quantitatively evaluate impacts to natural resources from infrastructure projects 
and include them in the costs of the project. We do not believe that these quantitative techniques could 
adequately evaluate the environmental and economic losses that are predicted to the SNWR. If the 
SNWR cannot be protected and previously lost wetlands restored, then SHEP should be held without 
funding until such measures for the SNRW are identified and funding to implement are secured. 
 
Response:  All impacts to wetlands have been avoided and minimized to the maximum extent 
practicable while still achieving the overall purpose and need of the project. The USACE conducted a 
watershed assessment and reviewed the 2008 Mitigation Rule to ensure that the proposed preservation 
was appropriate to mitigate for the vegetative conversion of up to 223 acres of freshwater wetland (see 
previous responses for additional detail).  The District conducted this watershed assessment in 
conjunction with the results of the functional assessment that concluded the only element of wetland 
function that would be impacted as a result of the conversion was fish and wildlife habitat (see previous 
responses for additional detail).   
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In brief, District reviewed the listing of approved mitigation banks in the Lower Savannah River 
Watershed.  As of this response date, there are no established mitigation banks having tidal, freshwater 
wetland credits.  Additionally, the In-Lieu Fee program has not been updated or approved by the District 
and Interagency Review Team (IRT) to provide this type of wetland compensation.  The District also 
considered the creation of freshwater, tidal wetlands; however, experience has shown that when 
wetlands are derived from upland habitat, there is a very high risk of failure [long-term].  Ultimately, the 
District and its study partners decided that this tact was not a viable option, and for the duration of the 
project, another approach would be pursued. 
 
The Corps assembled a Wetland Interagency Coordination Team (ICT) [technical expert representatives 
from USACE and federal/state natural resource agencies] to identify acceptable mitigation for SHEP.  At 
that time, USFWS stated that mitigation actions must be performed within the basin for impacts to 
wetlands located within the SNWR.  The Service suggested preservation of lands as a possible solution 
and recommended sites that are part of its long-term lands acquisition strategy to compliment the 
SNWR.   The District then consulted with the Stakeholder Evaluation Group, including its non-
governmental Organizations members, to see if they had identified any suitable mitigation options.  
Over the 10-year study period, no agency/organization could identify another feasible alternative as 
mitigation for impacts that would occur as a result of the wetland species shifts.  Therefore, the District 
proceeded with the identification of preservation sites. 

The most appropriate and practicable means of mitigating the shift in vegetation that would occur is the 
preservation of approximately 2,245 acres of bottomland hardwoods and upland buffer.  The properties 
of interest to the USFWS are described in the latest version of the Refuge’s Acquisition Plan [July 2007] 
and are included in the document, "Final Environmental Assessment and Land Protection Plan; Proposed 
Expansion of Savannah National Wildlife Refuge".  Land Acquisition would be concentrated in areas 
identified as “Mill Creek Acquisition Lands” and “Abercorn Island Acquisition Lands”.   The project would 
focus on acquiring properties that meet both the SHEP and the Refuge’s needs, viz., fresh water 
wetlands.  The District is in consultation the Refuge management and intends to focus on parcels 
identified as Refuge priorities.  The District always attempts to acquire property from willing sellers. 
 
Congress has established procedures that allow the Corps to modify existing federal water resource 
projects, including providing additional mitigation, when warranted.  These procedures are separate 
from those that Congress established to mitigate environmental impacts from proposed new federal 
projects.  Notably, Congress's 1999 authorization of the Savannah Harbor Expansion Project did not 
include wording that would allow the District to include mitigation for impacts from the existing 
Savannah Harbor Navigation Project. 
 
Page 19 
 
766-JK-53-EN30 
Comment:  The summary of hydrodynamic-related impacts to the Shortnose sturgeon habitat are 
enumerated in DEIS Appendix B, Table 8-12 (without mitigation) and Table 8-13 (depth alternatives with 
mitigation). These numbers are based on outputs from the EFDC model, and we continue to express our 
lack of confidence in its predictive ability. 
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Response: The habitat suitability criteria used in the model runs were defined and agreed upon by the 
Cooperating Agencies and the Fisheries Interagency Coordination Team [of which NMFS was a 
participating member].   The criteria used in the model runs include data for the Shortnose sturgeon’s 
summer and winter foraging habitat.  The modeling outputs [to include the formulation criteria and raw 
data] were extensively coordinated with NMFS and the results and conclusion there from should be 
sufficient to evaluate the impacts of the deepening alternatives.  For example, NOAA requested 
additional analyses of bottom substrates in the upper harbor and Main River up to I-95 [Dial Cordy, 
2010]. This investigation found the bottom consisted predominantly of sands fractions which readily 
support benthic communities used as forage by sturgeon.  As noted in EIS-Section 5.03.2, the 
Cooperating Agencies and the Fisheries Interagency Coordination Team could not identify measures 
within the estuary that could completely restore Shortnose sturgeon habitat.  As a result, the FICT 
agreed [2007] that a fish bypass around the New Savannah Bluff Lock and Dam would compensate for 
losses within the estuary by providing 20 additional miles of upstream spawning/foraging habitat. 
 
The models used to identify project impacts and develop mitigation plans were calibrated and validated 
[multiple times] prior to their approval.  The approved, calibrated, and validated models are appropriate 
to identify project impacts and develop mitigation plans.  The hydrodynamic and water quality models 
simulate the complex estuarine dynamics, viz., hourly, daily, and monthly tidal variations, salinity and 
dissolved oxygen dynamics together with their spatial distribution within the system.  The models are 
applicable over a wide range of conditions including low and high freshwater flow were calibrated and 
validated using observed data from 1997 to 2006.  Notably, they have been designed to meet the 
expectations of the SHEP Water Quality Interagency Coordination Team, which followed in the footsteps 
of the Modeling Technical Review Group that was established in the late 1990s to oversee the 
development of a technically valid model for determining SHEP’s environmental impacts and attendant 
mitigation features.  The group included representatives from the District, US EPA Region 4, USGS, 
Georgia DNR-EPD, South Carolina DHEC, and private sector technical modeling experts [tasked with 
actual model development].  An independent technical review and uncertainty analysis have been 
conducted on the models and the resulting comments/concerns were incorporated into the final 
version.  Details regarding the hydrodynamic and water quality model development process, extensive 
reviews, and uncertainty analysis can be found in the report, "Development of the Hydrodynamic and 
Water Quality Models for the Savannah Harbor Expansion Project" dated January 2006 [included in the 
Supplemental Materials to the Engineering Appendix ].  Acceptance letters from agencies involved in the 
modeling technical review group can be found in the document, “Correspondence Regarding 
Hydrodynamic & Water Quality Model Acceptability” [included the Supplemental Materials to the 
Engineering Appendix]. 
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766-JK-53-EN31 
Comment:  Does newly collected data suggest that modeled data for Shortnose sturgeon habitat is 
underestimated? 
 
Response:  The District is confident about the results of modeling which quantify project impacts to 
Shortnose sturgeon habitat.  This notwithstanding, the District remains committed to working with 
technical staff of NOAA’s National Marine Fisheries Service to ensure this conclusion remains valid over 
the long-term.  In this regard, Shortnose surgeon habitat impacts continue to be evaluated for both 
winter and summer periods and for juvenile and adult life-stages.  Additionally, the coordination efforts 
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between the District and the SHEP Fisheries Interagency Coordination Team will be maintained [at least] 
until the end of the post-project monitoring period.  

766-JK-53-EV12 
Comment:  What science is being used to indicate that Shortnose sturgeon would successfully relocate 
among available habitats? 
 
Response:  The habitat suitability/availability criteria for the Shortnose sturgeon were developed by the 
Interagency Fisheries group. The ranking criteria were based on professional expertise/experience, a 
review of pertinent literature, and site specific data for the Savannah River.  In the 20-mile study area 
[Augusta Shoals/Savannah Rapids upstream of the New Savannah Bluff Lock and Dam] substrate data 
were collected at 57 sites.  Forty percent of the sites had a substrate type[s] considered suitable for 
sturgeon spawning (NMFS 2007) whereas the combined frequency of marginally suitable sites was 37%. 
The remaining sites [33%] had unsuitable substrates. 

Benthic substrate frequency in Augusta Shoals study area 

Class Benthic substrate SI1 
Number 
of Sites 

Frequency 
(%) 

1 Mud, soft clay/fines 0.0 0 0 

2 Silt, sand (diameter < 2.0 mm) 0.0 7 12 

3 Sand, gravel (diameter > 2.0 mm to < 64 mm) 0.5 0 0 

4 Cobble/gravel (diameter > 64 mm to < 250 mm) 1.0 3 5 

5 Boulder (diameter 250 mm to 4,000 mm) 0.8 20 35 

6 Bedrock w/ fissures w/ gravel/cobble mixtures 0.6 21 37 

7 Bedrock smooth w/ few fissures or gravel 0.2 6 11 

11.0 indicates highest suitability; 0.0 the lowest. 

 
The following link contains the full report of the investigation of Shortnose sturgeon spawning habitat in 
the Savannah River [Georgia and South Carolina]: http://www.sas.usace.army.mil/plnew.html 
 
766-JK-53-EV13 
Comment:  Is the fishway a proven method for sturgeon passage? 
 
Response:  Fish ways have a long/successful history.  For example, Lake sturgeon have been observed 
negotiating both constructed/natural rapids [entire river width] in the upper mid-west [US].  Some of 
these observations were made at more shallow water depths than will be the case [3.5 to 5.5 feet] for 
the fish passage at the New Savannah Bluff Lock and Dam (Aadland 2010).  Since the Lake sturgeon is a 
larger species than the Shortnose, the latter should have little difficulty passing the constructed fish 
way. 

http://www.sas.usace.army.mil/plnew.html
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An interagency workshop was held [April 2011] which was attended by the National Marine Fisheries 
Service [the agency with statutory responsibility for the Shortnose sturgeon], the US Fish and Wildlife 
Service, and the state natural resource agencies.  The main focus of the workshop was to address 
agency concerns over the effectiveness of the proposed fish bypass [horse shoe].  Based on input from 
the workshop attendees, the District prepared preliminary designs for three structural alternatives:  (1) 
Full River Rock Ramp, (2) Off-Channel Rock Ramp, and (3) Hybrid Rock Ramp.  All three structures would 
utilize approximately the same volume of water to allow the sturgeon to transit up/down the river.  
Their designs differ by how they are positioned within the channel’s cross-section.  The alternatives 
were ranked by the technical staff in attendance based their anticipated success in allowing easy 
passage of the sturgeon up- and downstream.  Because of the criteria the District established, all three 
designs would accommodate the larger Atlantic sturgeon.  The structures should also readily pass other 
anadromous species such as American shad and Striped bass. 

Based on an evaluation of various factors (cost, effectiveness in both upstream and downstream fish 
passage, etc.) the District recommended construction of the off-channel rock ramp option to provide 
access to traditional spawning areas at the Augusta Shoals.  Initial estimates suggest a 75% success rate 
in upstream passage coupled with an 85% effectiveness for downstream passage. 

766-JK-53-EV14 
Comment:  Is the temperature of water from the Strom Thurmond Dam appropriate for attracting 
Shortnose sturgeon? 
 
Response:  There is no intent for releases from Thurmond Dam to attract Shortnose sturgeon.  
Hypolimnetic discharges from the Strom Thurmond Dam will not be an issue related to dissolved oxygen 
in the late winter and early spring when the sturgeon spawn since the reservoir waters are well mixed.  
Hypolimnetic discharges from the Strom Thurmond Dam during the late winter and early spring can 
depress water temperatures and affect spawning during drought conditions, but there is no realistic 
method to avoid this situation without major adverse impacts to hydropower (e.g. spilling surface 
water). 
 
766-JK-53-EV-15 
Comment:  Has the land or rights to the land to build the fishway been acquired? 
 
Response:  The fish passage would be constructed on property that is primarily already owned by the 
federal government.  The remaining land necessary to access the fish passage structure would be 
acquired after the project is approved. 
 
766-JK-53-EV16 
Comment:  What is the mechanism for ensuring that proper water flow is available for the fishway? 
 
Response:  As indicated in Appendix C, the fish bypass would be designed to operate continuously and 
pass about 8,000 CFS.  The 8,000 CFS flow would be the entire river flow for 64% of the time between 
February and June.  The fish bypass would pass a slightly greater volume when river flows are of greater 
magnitude.  Flows in the fish way are designed to be self-regulating over a two-foot headwater 
variation.  The Off-Channel Rock Ramp would employ boulder weirs at 25’ intervals.  There would be 
roughly a 9-inch drop per weir along the length of the bypass.  The water depth would range between 
3.5 and 5.5 feet in the fish way. 
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766-JK-53-EV17 
Comment:  Is the proposed sill a proven mitigation technology? 
 
Response:  No.  The sill in Middle River has been dropped from the project.  An assessment of the cost-
effectiveness of the sill revealed that it would provide substantially less habitat benefit for Shortnose 
sturgeon than would the upriver bypass.  The reduction in salinity at the deep hole in Middle River 
would have been minimal, while the cost would have been substantial. 

766-JK-53-EV18 
Comment:  How will maintenance of the sill be funded? 
 
Response:   The sill in Middle River has been dropped from the project.  An assessment of the cost-
effectiveness of the sill revealed that it would provide substantially less habitat benefit for Shortnose 
sturgeon than would the upriver bypass.  The reduction in salinity at the deep hole in Middle River 
would have been minimal, while the cost would have been substantial. 

766-JK-53-EV19 
Comment:  Examples of proven success should be a requirement in the EIS for the fishway ladder and sill 
to be considered viable mitigation options. All of the above questions should have demonstrated answers 
with available funding before they are considered mitigation for SHEP. 
 
Response:  Fish ways have a long/successful history.  For example, Lake sturgeon have been observed 
negotiating both constructed/natural rapids [entire river width] in the upper mid-west [US].  Some of 
these observations were made at more shallow water depths than will be the case [3.5 to 5.5 feet] for 
the fish passage at the New Savannah Bluff Lock and Dam (Aadland 2010).  Since the Lake sturgeon is a 
larger species than the Shortnose, the latter should have little difficulty passing the constructed fish 
way. 

The effectiveness of the subject sill has been predicted via hydrodynamic modeling, but there are 
empirical examples where similar structures have blocked salt water intrusion.  For example, a sill was 
constructed in the Mississippi River [based on a modeling design] to protect the New Orleans’ water 
supply from salt water contamination.  (http://chl.erdc.usace.army.mil/Media/8/1/0/HL-MP-94-1.pdf ).  
The effort was successful and the predictions from a similar model proved accurate.   Even though this 
system is much bigger than the Savannah River, the modeling results and principles remain applicable. 

766-JK-53-EV20 
Comment:  Additionally, we request that the Atlantic sturgeon, currently being recommended for listing 
as endangered species, be considered when assessing environmental impacts from SHEP. 
 
Response:  The Atlantic Sturgeon is discussed in Appendix B, Biological Assessment of Threatened and 
Endangered Species for the Proposed Savannah Harbor Extension Project.  The Corps has received the 
BO from the NMFS which includes reasonable and prudent measures to protect the Atlantic sturgeon.  
The BO is included in Appendix Z. 

  

http://chl.erdc.usace.army.mil/Media/8/1/0/HL-MP-94-1.pdf
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766-JK-53-EV21 
Comment:  We don’t see any end to this artificial life support system. It seems more appropriate to study 
changes to river flow conditions that would positively impact habitat for spawning, eggs, and larvae. 
Stocking could be used until such time changes in river flows allowed for healthy spawning that produced 
healthy adult Striped bass. A study of river flow changes for the benefit of the Striped bass should be part 
of the mitigation, along with a funding mechanism to restore the fishery. 
 
Response:  Additional studies of river flow changes to benefit the Striped bass fishery would not add any 
material value to the original investigation.  Recently, the District contacted the GA DNR-WRD and 
reconfirmed that the proposed expansion of their stocking program would adequately compensate for 
the impacts to Striped bass identified in the EIS.  Please see Appendix C – Mitigation Planning for 
additional details concerning the stocking program. 
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Georgia Chapter Sierra Club 
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780-JK-09-EC01 
Comment:  One is the oft-repeated phrase in the GRR that Savannah is currently the second largest port 
on the U.S. east coast (by TEU volume). It also frequently repeats that Savannah has the shallowest 
controlling depth of a major port. Logic doesn’t seem to tie those two sentences together, but history 
does. Since GPA started deepening studies in 1996 under Section 203 of WRDA 1986 until now, GPA has 
had an impressive list of press releases about recording breaking growth rates. This could be explained 
by many ways, all of which would be flattering to GPA’s management, but they would not be 
attributable to a deeper channel. Ports in Baltimore and Norfolk currently exist at 50’, and Savannah has 
still excelled. 
 
Response:  Savannah Harbor has experienced significant growth in spite of the noted depth restrictions. 
There are a number of factors which played significant roles in that growth, viz., building additional 
distribution centers for imported goods, availability of affordable land in the vicinity of the terminal 
area, economic incentives offered by local governments, congestion [shipping and otherwise] at West 
Coast ports, expansion of the hinterland market, population growth in the Southeast, and the types of 
commodities being serviced.  Recent forecasts predict this growth will continue over the period of 
analysis.  Given the present depth restrictions in the channel, many vessels will have to light load, 
making them operate less efficiently than otherwise would be the case.  With time, the problem will be 
exacerbated as cargo volumes increase and larger Post-Panamax vessels become more commonplace.  
 
As noted in the EISI, each port is relatively unique with its growth attributable to factors besides water 
depth, e.g., types of calling vessels, cargo types in delivery, and port rotations.  For example, the Port of 
Baltimore has a controlling depth of 50-feet, but its landside infrastructure is primarily designed to serve 
large bulk carriers [which have declined in importance in recent years as the container trade has 
flourished]. 

780-JK-09-EC02 
Comment:  But, in 2006, Panama, a country with about the same population as the City of Houston, 
Texas, held a referendum to enlarge the Panama Canal to accommodate the world’s bigger ships. Voter 
turnout was low, just over 40%. Yet about three quarters of those voting said yes to a self-financed, 
larger Panama Canal that could float 50 ft sailing drafts. This blip of fate from a comparatively small 
handful of people changed the world. 
 
Response:  GPA is working to prepare its facilities and operations to the changes that they expect to 
occur in the shipping business as a result of the expansion of the Panama Canal.  There are also other 
operative factors in play, e.g., the rapid rise in globalization, years of congestion in the main Panama 
Canal channel, and the increased use of Post-Panamax vessels.  The following graphics [prepared by the 
Corps’ Institute for Water Resources] illustrates the trends leading up to the GPT decision.  Over the past 
six years, Post-Panamax containership calls on U.S. ports have increased by over 270 percent.  By 2012, 
the world’s Post-Panamax containership fleet capacity is expected to increase by nearly 80 percent, as 
more than 400 new Post-Panamax vessels enter service. 
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Historic Growth in Vessel Sizes2 (Prior to Expansion Plans) 

 

 

 

 

 

 

 

 

 

   

  

     

 

 

 

 

 

 

 

 

 
A sizable portion of today’s containerships are too large for the Canal.  The following table shows the 
existing fleet and new orders of Post-Panamax vessels.   

                                                           
2 PCMUS is an acronym for Panama Canal Universal Measurement System. A PCMUS is used 

by the Canal to establish tolls and measures volumetric capacity. A PCUMS is equivalent to 
approx. 100 ft3 of cargo space; a 20 ft long container is equivalent to 13 PCUMS tons. 

Source: ACP Expansion Report 
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This table shows that the changing composition of vessels calling at US ports and Savannah is no 
exception. 

Containership Composition at U.S. Ports 

Vessel Size (TEUs) 2001 2002 2003 2004 2005 2006 

<1,000 675 566 626 443 394 330 

1,000-1,999 (Panamax) 4,975 4,097 3,492 3,463 3,600 3,800 

2,000-2,999 (Panamax) 4,434 4,032 4,032 4,470 4,330 3,881 

3,000-3,999 (Panamax) 3,464 4,129 4,050 3,959 3,704 3,404 

4,000-4,999 (Panamax) 2,574 3,186 3,945 4,210 4,226 4,782 

>5,000  
(Post-Panamax) 

972 1,128 1,142 1,734 2,288 3,312 

Total 17,076 17,138 17,287 18,279 18,542 19,509 

TEUs per call 2,801 3,020 3,144 3,241 3,321 3,505 

Source:  American Association of Port Authorities and Terminal Operators 
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780-JK-09-EC03 
Comment:  For instance, Section 4.1 in the beginning of the GRR recounts an instance of a 
Mediterranean Shipping Company service that called on Savannah, left for Charleston and came back to 
Savannah. The identified culprit was tidal delays. But, isn’t the Corps getting just a little too close to port 
business in thinking that one such story is relevant? 
 
Response:  The GRR provides a discussion of how shippers respond to tidal delays, e.g., some opt to wait 
for adequate tide whereas, in extreme cases, some choose to call at a nearby port [which can result in 
transportation inefficiencies].  The landside costs, time-sensitivity, and/or value of cargo can also play a 
role in their decision whether to wait. 

780-JK-09-EC04 
Comment:  Trying to stay on a larger scale can fail too. One erroneous interpretation of the NED is that it 
directs federal dollars to where they’ll do the most good and avoid duplication of services using national 
resources, both monetary and natural. But, it doesn’t really do that. Most times an NED number will not 
fail to justify a project unless the project can be proven (before construction) to have horrendously 
negative consequences. 
 
Response:  The Corps’ Principles & Guidelines defines the Federal objective as “contributing to National 
Economic Development (NED) consistent with protecting the environment”.  The NED plan is the 
alternative that reasonably maximizes a project’s NED benefits to the nation over its associated 
economic costs.  The NEPA process is a separate, concurrent process intended to consider/resolve the 
environmental [and certain socio-economic] concerns associated with implementing a major federal 
action.  All costs, including mitigation, are taken into account in the economic analysis. 

In the case of Savannah Harbor, the 47-foot deepening alternative resulted in the highest difference in 
benefits over costs; thus, it is the NED plan.  The transportation savings to the nation are approximately 
$180 million on an average annual equivalent basis.  Non-federal sponsors have the option of 
recommending another alternative, which is designated the Locally-Preferred Plan.  Departures from the 
NED have cost-sharing implications and need to be approved by the Assistant Secretary of the Army for 
Civil Works. 

780-JK-09-EC05 
Comment:  So, if Savannah is deepened to 48’, it will be practically impossible for the Corps to deny other 
port deepenings to prepare for big ships through the Panama. We are constantly told that the Corps is 
directed by Congress and does not, in and of itself, set public policy. But, the approval of consecutive 
deepenings all with the same set of data and analyses clearly shows that the Corps is setting public policy 
on. The same thing can be said if, in some way, the Corps does not approve SHEP. It would still, in effect, 
be setting public policy. 
 
Response:  Every port is examined individually and the deepening of one port in no way signals that all 
competing ports will be deepened.  All studies must follow the same rigorous process detailed in 
Engineering Regulation (ER) 1105-2-100 [as well as other guidance and regulations].  All analyses and 
documents are subject to iterative review, including an evaluation by an independent party. 
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As explained in the Economic Appendix, there are many variables that influence a channel’s optimal 
depth.  Examples include vessel composition, cargo weight, container slot utilization, port rotations 
along with the channel bathymetry.  Experience demonstrates that each of these factors can vary from 
one port to another.  Furthermore, a multiport analysis, a systematic analysis of alternate routing 
possibilities [including depths at other ports as well as implications for the study port], was performed in 
2006.  The analysis concluded that no traffic (containers) would be diverted from other ports under the 
With project conditions based on a least total delivered transportation cost analysis. 
 
780-JK-09-EC06 
Comment:  A basic assumption is that the efficiency would, in fact, be a net change from current 
assumptions. And, a non-project condition assumes that all ships that draft over 38 ft are tidally 
constrained. Even though your summary of assumptions says that pilots are assumed to use tide to their 
advantage, you don’t seem to use that assumption in your calculations. At an average of 7 feet 
twice/day, it is quite a nice benefit. So, when the calculations give credit for the elimination of tidal 
delays, it double-dips for the larger ships that would use tide to their advantage. We’d ridicule taking 
away a benefit from a ship arrival if it encountered bad weather, mechanical failure, or pirate attacks. 
We do not use such unpredictable occurrences in calculations. But, tides are highly predictable and it 
seems we all agree they are useful. 
 
Response:  The District considered the use of tides in both the “without” and “with project” conditions; 
therefore, there was no double counting of benefits as suggested.  In the HarborSym analysis of tidal 
delays, vessels are assumed to arrive on a random basis.  Their time (if any) is calculated from that 
arrival to when the tide would provide them sufficient depth to transit the navigation channel (at their 
arrival draft).  Tidal delay benefits would occur if a deeper channel allowed that vessel to spend less time 
waiting for sufficient depth to transit the harbor. 

Shippers adhere to “just in time delivery” practices; this makes it more difficult for a vessel to arrive 
precisely at the 7-foot maximum high tide. The actual tidal assistance at port call is likely to be less than 
optimal.  Recall, there are two types of transportation savings: (1) those derived from larger vessels or 
from more fully loaded vessels (which include tide and underkeel clearance); and (2) the reduction in 
tidal delays brought about by reduced waiting and congestion.  The former savings are derived by a 
reduced cost per ton (made possible via larger vessels or fuller loads); the latter savings are defined as 
the reduced congestion (calculated as the reduction in idling costs).  These savings were computed 
through two separate models, the Transportation Cost Savings and the HarborSym. The tidal delay 
savings represent a much lower percentage of the overall project’s benefits.  For the SHEP project, the 
savings in transportation costs are over 90 percent of the benefits of deepening the harbor.  The tidal 
delay benefits are much smaller. 
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780-JK-09-EC07 
Comment:  No one can deny that the world fleet is growing in larger ships. But, the distribution of the 
world fleet to regions and ports seems to be based more on linear extrapolation and unswerving 
application of the cascading effect. The same is true of LFA. The potential for error is even greater with 
LFAs because of rapidly changing world manufacturing and consumption patterns and, again, over-
reliance on past trends well into new decades. If there is opportunity for further comment on this DEIS, 
there are many questions (many of which might be covered in the DEIS, but time does prohibit further 
discussion here). 
 
Response:  The Corps’ guidance on deep-draft navigation projects emphasizes using empirical field data 
whenever possible together with making forecasts over a 50-year period of analysis.  Data on the past 
and present problems help to shape the future without-project condition scenario, which serves as a 
baseline for project formulation and evaluation.  As would be expected, a 50-year forecast contains 
uncertainty; therefore, several sensitivity analyses are performed using lower growth rates, no growth, 
and increased packaging densities.  The vast majority of the sensitivity analyses show the deepening 
improvements are economically justified. 
 
780-JK-09-EC08 
Comment:  Section 12.1.1 of the GRR states, “the proposed future Jasper County Terminal is not included 
as a without or with-project conditions due to the high level of uncertainty concerned the proposed 
terminal.”  While there is a level of uncertainty that can’t be denied, there is a question about where 
uncertainty becomes overriding to analysis. 
 
Response:  As part of the incremental analyses conducted in accordance with NEPA and the language of 
Section 203, WRDA [1999], deepening to other sites in lieu of Garden City Terminal was considered.  The 
site presently identified for a Jasper terminal (sometimes referred to as Sites 14A/14B) was examined as 
an alternative port site, as described in GRR-Sections 6 and 12, GRR-Appendix D, EIS-Section 3, and EIS-
Appendix O.  The analyses showed that the combined costs of developing the infrastructure to and for 
the terminal plus deepening to the site would exceed the costs of deepening to the existing Garden City 
Terminal (mitigation costs included in both scenarios).  As a result, that site was dropped from further 
consideration as an alternative in this study.  Recent events have not changed the major factors in that 
decision.  

Although studies are underway, the developers of the site have not yet applied for a Section 404 permit.  
That application would provide the proposed development plan (proposed function, size, timing, 
equipment, etc) and allow the regulatory agencies and the public an opportunity to evaluate the 
environmental sustainability of whatever design is being proposed.  Continued uncertainty in 
construction of a terminal is evidenced by the lack of ratification of a bi-state compact by the two state 
legislatures since signing the term sheet in 2007. 

The Corps also performed a sensitivity analysis of the effects on the economic justification of deepening 
to the Garden City Terminal if a container terminal in Jasper County were subsequently constructed and 
became operational.  The analysis found that deepening to the Garden City Terminal would still have 
been justified under most every scenario examined if, at a later time, a Jasper County terminal is 
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developed.  In addition, the analysis found that if a Jasper terminal was already operational, deepening 
the channel segment to Garden City Terminal would be economically justified. 

780-JK-09-EC09 
Comment:  Despite good efforts to coordinate, the LNG traffic does cause delays, yet the traffic is 
counted as a benefit because of the need for LNG vessels to arrive at high slack tide meaning that a 
deeper channel would allow waiting containerships to enter the channel more quickly. It seems that such 
a small benefit to the project would be insignificant compared to the time spent waiting on them 
regardless of the tide. 
 
Response:  LNG traffic was included in the HarborSym analysis to model [more accurately] future vessel 
calls at Savannah throughout the period of analysis.  These vessels were similarly considered for the 
“without project” and “with project” conditions.  By necessity, deep-draft vessels calling on Savannah 
must interact with LNG vessel traffic.  Restrictions placed on the LNG class in the form of safety zones 
and tide restrictions have an associated effect on the transit times/costs of all other deep-draft vessels.  
All deep-draft vessels (e.g., container, LNG, general cargo) contribute to [and by extension are subject 
to] harbor congestion.  Therefore, the District evaluated (and included in the project) meeting areas to 
help alleviate the situation.  Savings in LNG vessel operating costs (tidal delays) were included in the 
benefit/cost analysis [even though they are relatively small]. 

1110-MR-01-EC01 
Comment:  Bill, I can't believe this - I quickly added another short paragraph to my little econ paper and 
now the darn thing won't send the attachment....anyway, my question was - has anybody evaluated the 
Distribution Industry as to what stage of business it is in. For years, it clearly was a growth industry for 
Savannah. Is it in a growth phase still? Or, are there signs of maturation of the DC industry here? 
 
Response:  While a complete analysis of distribution centers was not performed, anecdotal evidence 
and cargo patterns suggest the industry is still in a growth phase.  It appears the availability of affordable 
land and other economic incentives will continue to drive GPA’s rate of container expansion [as well as 
the associated need for the DC industry]. 


