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4/23/08  - Channel Deepening Questions raised by the STAC for forwarding to the EIC 
 
As a reminder, the STAC (and PDE) takes no position on dredging.  However, under the PDE 
CCMP and the PDE-STAC Charter, it is the duty of the STAC to identify any potentially 
unanswered scientific questions that may have a bearing on the environmental effects of 
significant alterations to the ecosystem.  Accordingly, the questions below are provided to PDE 
and the EIC for consideration.  Some of the supporting documentation of projected environmental 
effects of channel deepening are reviewed by two STAC members (see page 2), and there does 
appear to be some information available to address questions 1 and 2 (there are also other recent 
salinity model studies to examine further).  Question 3 is more difficult and does not appear to be 
suitably addressed in any existing or ongoing study to our knowledge. 
 

1. How would deepening alter the salt balance, and where?  Will saltwater stay in the center 
channel, or move onto the flats?  How might changes in salinity affect drinking water for 
people as well as animals and plants that are adapted to the freshwater tidal zone? 

 
2. If deepening will result in tides that are higher and faster, how will these interact with 

factors like sea level rise, flashy precipitation from climate change, and potential planned 
changes in freshwater inflow?  Are the various potential effects of dredging being examined 
within the context of climate change and other man-caused changes (e.g., flow 
management)? 

 
3. Will dredging alter the estuary’s regional sediment budget, possibly starving fringe marshes 

of sediment needed to keep pace with rising sea level?  Land subsidence, sea level rise, 
and other factors are putting pressure on tidal marshes.  Would channel deepening 
potentially worsen this situation, or could sediment supply for marsh accretion be assured? 
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Past studies and ongoing research conducted by Najarian Associates, Inc. and Dr. Christopher 
Sommerfield (University of Delaware) have shed light on the impacts of past and current dredging on the 
morphology, hydraulics and sediment transport in the Delaware estuary. These impacts are significant and 
have not been adequately addressed by U.S. Army Corps of Engineers environmental impact statements (1) 
and modeling studies (2) designed to assess potential effects of the 45-foot deep shipping channel. 

 
Starting in the early 1900's, systematic deepening of the axial shipping channel has increased the 

landward extent of salt movement into the estuary (3). This potentially could impact drinking water intakes, 
and foster higher disease mortality among oysters. A related change is a landward shift in the estuarine 
turbidity maximum zone, a region of intense sediment deposition.  Since completion of the 40' channel in the 
1960's, this shift has necessitated vigorous maintenance dredging between Philadelphia and Wilmington to 
keep the shipping channel navigable by large ships (4).   

 
Dredging has increased the tidal volume exchange and mouth-to-head propagation speed of tides.  

Tidal highs and lows now reach Philadelphia more quickly than they did prior to dredging (3).  Related 
changes in bottom currents have altered the natural depositional and scouring patterns in the estuary.   
The hydraulic geometry of the estuary has changed due to deepening.  The axial channel is now about twice 
as deep as it was prior to dredging, and the adjacent flats are generally shallower due to deposition (5).  
Sediment budget estimates indicate that, on average, maintenance dredging removes more sediment from the 
estuary than that supplied by rivers, suggesting that the system as a whole has a deficit of sediment (5). This 
could be crucial, because tidal marshes require a suitable supply of sediment to accumulate at pace with sea 
level rise. This raises the possibility that maintenance dredging, which will be even more vigorous with a 45-
foot deep channel, could accelerate the demise of estuary's tidal wetland coast.   
 

These changes are far-reaching and should be brought into the discussion of the potential impacts of 
additional channel deepening above what has occurred to date. Of the above impacts, the most poorly 
understood is the potential for sediment starvation of the estuary's tidal marshes. 
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