
 

 
 
 
 

September 13, 2019 
 
Via Email  
 
Colonel Daniel H. Hibner, PMP 
U.S. Army Corps of Engineers 
Savannah District 
100 West Oglethorpe Avenue 
Savannah, GA  31401-3640 
CESAS-PD@usace.army.mil 
 

Re: Savannah Harbor Expansion Project Oxygen Injection System Test Run 
Report  

 
Dear Col. Hibner: 
 

Pursuant to the Compromise and Settlement Agreement (“Settlement Agreement”) 
entered into for the Savannah Harbor Expansion Project (“SHEP”), the Southern Environmental 
Law Center (“SELC”) received the U.S. Army Corps of Engineers’ (“Corps”) August 15, 2019 
letter notifying us of the Corps’ determination of the efficacy of the downriver Oxygen Injection 
System (the “Oxygen Injection System” or “System”).  We have reviewed the Test Run report, 
including its appendices, and the Water Column Transfer Efficiency (“WCTE”) report.  On 
behalf of South Carolina Coastal Conservation League, Savannah Riverkeeper, and South 
Carolina Wildlife Federation (the “Conservation Groups”), SELC submits the following 
comments on the Test Run report.   

 
Overall, it appears that the Test Run report shows that the Oxygen Injection System is 

capable of delivering oxygen to the river.  However, we remain skeptical that the System will 
effectively work in perpetuity to mitigate for the impacts of the project. 

 
In order to offset decreases in dissolved oxygen (“DO”) concentrations resulting from the 

deepening of the Savannah River channel, the Oxygen Injection System was proposed as part of 
the mitigation package for the proposed deepening.  The Oxygen Injection System, referred to as 
the Speece Cones, was designed to be installed in two locations on the River, the Upriver Site 
and the Downriver Site.  The Corps and the Georgia Ports Authority (“GPA”) plan to inject a 
total of 40,000 lbs/day of DO to the River (28,000 lbs/day to the Upriver Site and 12,000 lbs/day 
to the Downriver Site).   
 

As part of the Settlement Agreement, the Corps was required to perform a Test Run prior 
to inner harbor deepening.  The objective of the Test Run for the Oxygen Injection System was 
to “demonstrate its ability to mitigate dissolved oxygen impacts of the SHEP.”  Settlement 
Agreement at ¶ 8.  To undertake this inquiry, it was also important to determine the efficiency of 
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the System in transferring DO to the water column and distributing oxygen along the River 
reach.  The Settlement Agreement defines the “Success Criteria” for the Test Run in the 
following way:  “The purpose of the modeling and monitoring is to confirm that the Oxygen 
Injection System will mitigate for the DO impacts of the Project as shown by comparing actual 
DO levels in the modeled area, from Station 0+000 upstream to River Mile 27.8, to DO levels in 
the without-Project scenario.”    
 

To evaluate the results of the Test Run, we utilized statistical analysis to determine 
whether the System provided sufficient mitigation for expected DO deficits that would result 
from deepening the River.  We analyzed the Test Run results using the Analysis of Variance 
(“ANOVA”) method, at a statistical confidence level of 95 percent.  The ANOVA method 
determines whether two or more groups of datasets are significantly different based on a 
comparison of their means.  Historical DO data for the period 2013 to 2018 was obtained for the 
up gradient (02198973) and down gradient (0219897945) United States Geological Survey 
(“USGS”) stations on the Back River.  A comparison of the Test Run data with DO data from 
these stations was performed for the test run period of March 14 to May 12.  The results of the 
comparison show that Test Run data consisted of statistically significant higher DO 
concentration, ranging from between 1.6 percent to 14.8 percent.  These results indicate that the 
System increased the DO content on the Back River where it was measured.   

 
However, these results must be placed in the proper context:  the Test Run was performed 

prior to the deepening of the channel and during the spring months when temperatures are cooler 
(average water temperature approximately 66ºF).  During summer months when temperatures are 
much warmer (average water temperature 82ºF), the River experiences a DO deficit with DO 
concentrations decreasing on average by 30 percent.  This deficit will be further exacerbated by 
the deepening of the River.  DO solubility in water is inversely proportional to the temperature of 
water.  This physical property of DO coupled with the DO deficit during the summer months will 
likely result in smaller increases in DO concentration due to the operation of the Oxygen 
Injection System.  Thus, while it appears that the System provides some measurable increase in 
stream DO concentrations, a true picture of its performance can only be evaluated during the 
critical summer period after the channel has been deepened.  
 

The data and results of the WCTE analysis showed that within the Front River a WCTE 
of 100 percent was achieved.  Within the Back River an average WCTE of 94 percent was 
achieved.  This was a result of a period of neap tide that reduced the WCTE to as low as 42 
percent during a one week period.  Overall the average WCTE for both rivers was 97 percent.  
While the WCTE appeared to operate at acceptable levels during the Test Run, it must be noted 
again that the Test Run was performed prior to the deepening of the harbor and during the non-
critical cooler months of March to May.  During DO critical deficit periods in the summer where 
water temperatures are higher, the solubility of DO decreases, causing the transfer of oxygen into 
the water column from the diffuser to be more difficult.  It is therefore expected that the WCTE 
will be much less than the achieved average of 97 percent, and conditions, such as the observed 
neap tides, will likely exacerbate these low WCTE conditions during the summer months. 
 

Thus, while the Test Run provided data that the Oxygen Injection System would provide 
some measurable increase in DO concentration, the overall results must be interpreted and 
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extrapolated cautiously as the physical and atmospheric factors under which the tests were 
conducted are much different from conditions that would be in operation during the intended use 
of the DO injection systems.  Moreover, the use of average WCTE for DO also poses a 
significant issue because this approach fails to reveal critically low periods of DO, during which 
fish and other aquatic organisms could perish.  Additionally, the lack of concrete limits for the 
level of increased DO that the System must achieve makes it extremely challenging to judge the 
efficacy of the proposed mitigation.  Without knowing how much the deepening will impact DO 
and what level of increased DO will be sufficient to mitigate those impacts and sustain impacted 
organisms, it is difficult to determine if the Speece Cones are capable of truly mitigating the 
dissolved oxygen impacts of the project. 
 

Taking a step back from the Test Run itself, we remain skeptical, in general, of the plan 
to use Speece Cones to mitigate for the project’s impacts on dissolved oxygen levels.  The Lower 
Savannah River is failing to meet applicable water quality standards for DO, which already poses 
a critical problem for aquatic life in the estuary.  Prior deepenings have contributed to this 
problem, and the Corps has acknowledged that without mitigation this deepening “will have 
additional impacts on the dissolved oxygen regime in Savannah Harbor.”  FEIS at p. 5-42.  
Speece Cones have typically been used in conjunction with a dam, reservoir, or point source 
discharge of pollution.  They have not been used in connection with a deepening project, which 
extends over such a large segment of a river, or in a project of this size. 
 

Even assuming that Speece Cones could be used effectively on such a large scale in an 
estuary, such as the Savannah, and that the transfer of oxygen to the water and mixing is 100 
percent efficient (which the Corps concedes it will not be), the amount of oxygen planned to be 
discharged into the estuary – 40,000 pounds per day – is insufficient in light of the volume of 
water in the estuary to offset the deficit in DO levels caused by the deepening.  And even if 
effective in theory or during a short-term test, there is no assurance that this mechanical 
mitigation strategy will work in perpetuity.  This mitigation must operate effectively for an 
indefinite period of time, and the Corps has not ensured that funds will be available for inevitable 
future maintenance and repair needs.  Although the Settlement Agreement requires the GPA to 
maintain a fund of $2 million for the operation and maintenance of the Oxygen Injection System 
if the Corps fails to provide adequate funding, that amount is unlikely to be a sufficient safety net 
to ensure the successful long-term maintenance of the System.  Further, the mitigation plan only 
calls for ten years of post-construction monitoring of water quality from ten continuous water 
quality recorders.  After that, the water quality, and therefore the effectiveness of the Speece 
Cones, will only be monitored at four locations.   
 

Because the Oxygen Injection System will need to operate effectively in perpetuity, it can 
be expected that at some point, it will experience problems or fail.  Unfortunately, the adaptive 
management plan that is in place to address those contingencies does not give us confidence that 
problems will be identified and addressed efficiently.  The adaptive management plan includes 
possible exceptions for maintenance dredging and relies on a lengthy consultation process in 
which the implementation of effective solutions appears to be uncertain at best, especially if the 
various agencies cannot agree on a path forward.  While the plan identifies the construction of 
additional oxygen injection systems as a potential adaptive management strategy, we strongly 
believe the adaptive management plan must consider other possible solutions beyond additional 
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Speece Cones to ensure successful mitigation.  Also, the plan does not contain adequate 
provisions to ensure that necessary funds will be available for adjusting the mitigation if needed.  

Under the Settlement Agreement, the S.C. Department of Health and Environmental 
Control, the Savannah River Maritime Commission, and the Conservation Groups each reserved 
the right to take any appropriate action if its independent determination is that the Success 
Criteria has not been met, including but not limited to the termination of the Settlement 
Agreement.  In our view, the Test Run shows that the Oxygen Injection System is capable of 
delivering oxygen to the River, at least under cooler water temperature conditions.  At the same 
time, the Test Run also had significant limitations, and we remain concerned about the System 
and whether it will operate effectively in perpetuity to mitigate for the impacts of the deepening.  
That said, we also recognize that the Settlement Agreement contains a number of important 
benefits for the River and for the citizens of South Carolina and Georgia.  For these reasons, the 
Conservation Groups do not plan to terminate the Settlement Agreement.  As this project moves 
forward, we expect that the Corps and GPA will ensure this project’s compliance with water 
quality standards, and we look forward to evaluating and reviewing the results of the entire 
Oxygen Injection System during the Start-up Run.  In the meantime, we remain committed to 
helping to implement the important environmental and conservation projects in the Savannah 
River Basin that are made possible under the Settlement Agreement.  

Please do not hesitate to contact the undersigned with any questions or concerns. 

Sincerely, 

Christopher DeScherer 


	Via Email

