Pennridge Area
Source Water Protection Plan
VOLUME I
June 30, 2009

Bucks County, Pennsylvania

Never doubt that a small group of thoughtful, committed citizens

can change the world. Indeed, it is the only thing that ever has.
— Margaret Mead

Robert D. Cook, Ph.D., P.G.
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Figure 14. Plot of Observed and Model-simulated Static Condition Heads.

The dark black line shows the simulated values. The points with error bars show the reported range
in static water level above and below the average value at each well. The upper and lower bounds
on acceptable model values represent the highest and lowest observed water levels plus and minus 5
percent of the total observed range in static water level across the modeled region. The most
problematic wells are SB-6, DB-3, and DB-1.
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Figure 15. Plot of Observed and Model-simulated Pumping Condition Heads.
The dark black line shows the simulated values. The points with error bars show the reported range
in water level at each well when the pumps were active above and below the average values. The
upper and lower bounds on acceptable model values represent the highest and lowest observed

water levels plus and minus 5 percent of the total observed range in pumping water levels across the
modeled region. The most problematic wells are DB-5 and DB-3.
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Figure 16. Regression of Observed vs. Model-simulated Heads Showing that the Variance in
the Static Condition Simulation Is Less than the Variance in the Pumping Condition
Simulation.

This was expected given the larger range in reported water levels when the pumps were active.
Both plots show a good correlation between observed and modeled water level values.

The most significant deviations from the head calibration criteria are at Sellersville
well SB-6 and Dublin wells DB-1, DB-3, and DB-5 where DB-3 and DB-5 were
problematic in both the static and pumping conditions simulations. For each well
significant effort was invested in model refinements and adjustments to address the
problems; however, no other tested configuration resulted in improved head
calibration at these wells without degrading the calibration at other wells and/or
quarries. It is likely that the relatively poor calibration is a result of the model
resolution, meaning that site-scale conditions that were not incorporated into the
model design likely have significant influence on local groundwater flow near the
wells.

At SB-6 and DB-3, changes in the hydraulic characteristics of the bedrock layers
from which the wells are completed impact wells, quarries, and/or streams that are
open to the same layers. The final calibration therefore represents the best possible
balance between reaching the calibration targets at SB-6 and DB-3 and the
associated impact on the calibration at inter-related features (See Table 15).

DB-5 is similarly influenced by probable site-scale complexities that were not
included in the model design; however, calibration was made more problematic by
apparent inconsistencies in the datum from which water levels in the well were
measured. Water levels from this well were reported in terms of feet above the
pump where the pump placement apparently moved by 100 feet during the 6-month
period of record. Confidence in the water level measurements was therefore less
than those from other wells that intersect the same hydrologic units and the reported
discharge from the Blooming Glen Quarry (See Table 15).

Confidence in the water level measurements at DB-1 was low because the well was
only operated for approximately 15 minutes per day during the period of record. It is
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Figure 18. Map showing the simulated water table surface as defined by the pumping condition simulation of the Pennridge Groundwater Model (GWM) relative to topography, hydrologic features, and cultural
features in the model area (Bucks County, Pennsylvania).
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defined by the pumping condition simulation of the Pennridge Groundwater Model (GWM) relative to

topography, hydrologic features, and cultural features in the model area (Bucks County, Pennsylvania).

Figure 19. Map showing the capture zones for the Pennridge area municipal water supply wells as
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Figure 20. Map showing the sections of streams that are losing water to the aquifer as a result of pumping from the municipal water supply wells as defined by the Pennridge Groundwater Model (GWM) relative to
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the model-predicted well capture zones, topography, hydrologic features, and cultural features in the model area (Bucks County, Pennsylvania).
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