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Coastal Waters 
The coastal waters, including coastal marshes, that 

surround Lower Cape Cod are the ultimate discharge 
areas for freshwater from the ground-water-flow system 
(Walter and others, 2004).  Freshwater enters the coastal 
waters as either streamflow or as direct ground-water 
discharge from the aquifer through the coastal seabed.  
About two-thirds of the 68 Mgal/d of freshwater dis-
charging to the coast is direct ground-water discharge, 
and the remainder enters coastal waters as surface water 
from streams (fig. 6). Freshwater discharge to the coast 
is essential for maintaining the natural range of salin-
ity in coastal waters and salt marshes, which sustains 
a diversity of shellfish and finfish habitats in the near-
shore areas that surround Cape Cod.  

Changes in Ground-Water Flow and 
their Effects on Water Resources 

Changes on Lower Cape Cod that may affect ground-
water quality and flow in the aquifer system include 
(1) increased land development and population growth, 
which could affect the quality and quantity of ground 
water for both drinking water and for the maintenance of 

freshwater and coastal ecosystems, (2) estuarine habitat 
restoration through the removal of tide-control structures 
and possible alterations to ground-water quality as a 
result of restoring natural tidal fluctuations, and (3) sea-
level rise and its effect on water levels, streamflows, and 
the depth to the freshwater/saltwater interface. 

Land Development and Ground-Water Quality
The primary concerns related to increased land 

development are the increase in nonpoint-source con-
tamination to the aquifer from septic systems and lawn 
fertilizers, and point-source loading from gasoline 
stations and municipal landfills (Godfrey and others, 
1999).  Increased loading of nutrients, such as nitrogen 
and phosphorus, to the aquifer is of particular concern 
because of the potential for increased eutrophication of 
fresh and coastal surface-water bodies.  Eutrophication is 
the process by which continued nutrient loading to sur-
face-waters bodies stimulates excessive plant and algae 
growth; the resulting accumulation of organic matter 
can lead to the depletion of dissolved oxygen and to fish 
kills.  In coastal waters, nutrient enrichment has caused 
nuisance algal blooms (fig. 9) and the loss of eelgrass 
beds, an important submerged aquatic habitat for shell-
fish and finfish (Short and Burdick, 1996). 

Figure 9. Increased discharge of nutrients to surface-water bodies has caused eutrophica-
tion and resulted in nuisance algal blooms, such as the one shown here at Salt Pond, Eastham, 
Massachusetts.  These human-derived nutrients are transported through the ground-water 
system from onsite septic systems to surface-water bodies.
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