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to determine how much of this freshwater discharges 
directly to the coast through the seabed or reaches the 
coast as streamflow (Masterson, 2004).

The total water budget for the Lower Cape Cod 
aquifer system can be subdivided by individual flow 
lenses (fig. 6).  Subdividing the water budget by flow 
lens provides a better understanding of the distribution 
of flow to the various hydrologic features than can 
be obtained from the total water budget for the entire 
aquifer system.  For instance, the total amount of 
ground-water discharge to streams is about 21 Mgal/d, 
or 31 percent of the total water budget for the Lower 
Cape Cod aquifer system, but nearly 60 percent of that 
streamflow is in the Herring River in Wellfleet, which 
bisects the Chequesset flow lens (fig. 1).  

Ground-water withdrawals for public supply account 
for only about 1 percent of the total water budget for 
the aquifer system; however, almost all of the pumped 
water is from the Pamet flow lens, composing about 
7 percent of its total budget (fig. 6).  This pumped 
water is the primary source of drinking water for the 
town of Provincetown, parts of the town of Truro, and 
some NPS facilities in the Provincetown area.  Most 
of the wastewater derived from this public supply is 
discharged into the Pilgrim flow lens as treated sewage 
at the Provincetown wastewater-treatment facility 

pond levels, streamflow, and discharge to the coast. The 
magnitudes of these changes vary across a flow lens and 
from flow lens to flow lens.

Water-level fluctuation, in response to changes in 
recharge, is greatest at the top of a water-table mound 
away from streams and the coast because water levels 
change less in areas where ground water discharges 
(Masterson, 2004).  Duck Pond, which is near the top of 
the southern water-table mound in the Chequesset flow 
lens (fig. 1), had a mean annual fluctuation of about  
1.6 ft, as determined from monthly measurements from 
1994 to 1999 (Sobczak and others, 2003).  In contrast, 
Gull Pond, which is close to the Herring River and is 
connected to nearby kettle ponds by a network of shal-
low, dug channels, had a mean annual fluctuation of 
about 0.7 ft during that same period.  

Water Budget
Precipitation is the primary source of freshwater to 

the Lower Cape Cod aquifer system.  On average, the 
rainfall rate is about 42 inches per year (in/yr).  It is 
assumed that about 43 percent of the water (18 in/yr) is 
removed by evaporation and plant transpiration before 
reaching the water table; the remaining water (24 in/yr) 
enters the aquifer as recharge. If a recharge rate of 24 
in/yr is assumed over the entire Lower Cape Cod land 
mass, then freshwater continually flows through and 
leaves the aquifer at a rate of about 2.5 billion gallons 
per year, or about 68 million gallons per day (Mgal/d) 
(fig. 6).  Ground-water-flow simulations were made 
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Figure 6. The hydrologic budget of the Lower Cape Cod aquifer 
system can be subdivided by individual flow lenses to show the 
relative importance of the different flow components in each 
flow lens.
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Figure 5. Changes in water levels are directly correlated to 
changes in precipitation as shown by the change in rainfall at the 
National Atmospheric Deposition Program site in Truro and water 
levels at observation well TSW-89 in North Truro, Cape Cod,  
Massachusetts, from 2000 to 2003.


