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Map of Difference 50-year base-flow and withdrawals--Plate 6
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Generalized geologic map of the Neshaminy Creek Basin Basin and subbasin locations and names
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EXPLANATION
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LINES OF EQUAL DIFFERENCE BETWEEN GROUND-WATER CONTRIBUTIONS TO
BASE-FLOW AND GROUND-WATER WITHDRAWALS—Interval is 0.100 million gallons
per day per square mile. Difference lines near study area boundary are inaccurate due to

no data collection outside the study area.
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e HACHURED LINES—Indicate areas where ground-water withdrawals are large in relation to
ground-water contributions for the 50-year base-flow-recurrence interval.
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As I{)art of a cooperative study with the Delaware River Basin Commission To estimate annual base-flow contributions of the Stockton Formation in the
—_——-— COUNTY BOUNDARIES (DRBC), the United States Geological Survey has prgpared a set of maps for the Neshaminy Creek Basin, the areal percent of each geologic unit above the stream-
Neshamingr Creek Basin showing the grid-averaged difference between areally flow-measurement station on Neshaminy Creek near Langhorne, Pa. was deter-
distributed ground-water contributions to base tlow at various recurrence inter- mined using a Geographic Information System (GIS). The extrapolated
vals and ground-water withdrawals. The maps show areas where ground-water 50-year-base-flow-recurrence intervals (Q) for the West Branch Brandywine Creek / N Lower
withdrawals are large relative to ground-water contributions for a given base- and Skippack Creek and the estimated 50-year-recurrence intervals (Q) for Little / N Southampton 7 \
T MUNICIPAL BOUNDARIES flow-recurrence interval. Lehigh Creek and Neshaminy Creek near Langhorne were substituted into equa- / Penndale
tion 1 to solve for the base-flow contribution from the Stockton Formation. / Borough
This map was developed for a 50-year-base-flow-recurrence interval. It was con- Lawer V; |
structed by: 1) estimating the annual base-flow contribution for each geologic unit Qreronry = (Quse sraryuine ) (PETCENt AT€R e o) + Moreland ¢ Y o3
in the Neshaminy Basin for a 50-year recurrence interval, 2) cf)lottingt e ground- (Q supac) (PETCENE AT€A 1 bickt oclitons ) T+ 2 / o 0.100
water withdrawals, and 3) normalizing and contouring the difference between (Q iiectaig, {PEIEETEATOR . ruiroa ) i . 75
the two quantities in million gallons per day per square mile (Mgal/day/mi ) by (Q srocon) (Percent Areag, o) (1) . 400 ‘
use of a moving-grid method. w d s
Ground-Water Withdrawals N
Estimates of Base-Flow Contributions / > N\
Ground-water-withdrawal data for the Neshaminy Creek Basin were provided by / N «
Four major hydrogeologic units comprise the Neshaminy Creek Basin -- crystal- DRBC for calendar year 1993 or most recent other year. The withdrawal data / %
line rocks, rocks of the Brunswick Group and Lockatong Formation (shale/silt- included all public, industrial, and commercial supply wells within the basin. The Hulmeville \
stone), carbonate rocks, and rocks of the Stockton Formation (sandstone/shale). withdrawal data, in the form of an annual quantity of ground water pumped Borough
To compute the ground-water contribution from each hydrogeologic unit in the from each well, were plotted at the appropriate location within the basin. Q
basin, estimates of annual base flow were used from four stre ow-measure- %
ment stations in southeastern Pennsylvania (see insert map). This report uses Normalizing and Contouring with Moving-Grid Method ~ Bensalem
variables that define the annual base flow having particular recurrence intervals.
These variables are determined using the following procedure. At each station, A moving-grid method was used to normalize and contour the difference
the annual base-flow component of streamflow was estimated by use of the between ground-water contributions to base flow for a 50-year-recurrence inter- 40°07' 30 " 40°07" 30 "
local-minimum method of hydrograph separation (Pettfyjohn and Henning, 1979) val and areally normalized ground-water withdrawals. The method was 74°52" 30 "
as applied in the computer program of Sloto (1991). A frequency distribution was designed to correspond as closely as possible to a method previously used by
then used to determine the annual base flow for the 50-year-recurrence interval at DRBC (R.E. Wright Associates, Inc., undated). The position of the mapped con- References Cited
two streamflow-measurement stations. For example, the base flow that has a tours would be altered if the arbitrary grid size or its method of movement were
50-year recurrence interval is the annual base flow that would occur, on the changed. Pettyjohn, W. A., and Henning, Roger, 1979, Preliminary estimate of ground-water %
a\izle_zrage, once every 50 years. The recurrence interval is the inverse of the proba- ; N : recharge rates, related streamflow and water quality in Ohio: Columbus, Ohio, Ohio R
bility. A 1,500 by 1,500 meter grid was drawn over the basin using a GIS, and the differ- State University Water Resources Center, Project completion Report 552, 323 p.
Bl N 5 a( 1961.93) ence t()jetween thehSO-yeaIr-recu rrence gromlJlnd-water c<|3ntnbut|0n and tlzje .
ase-flow-recurrence intervals for the period of record (water years -93) tor ground-water withdrawal for each grid cell was calculated and assigned to the : : : i
West Branch Brandywine Creek near Honey Brook, Pa., which drains nearly 100 center of each cell. The grid was shifted 750 meters, or one-half cell, to the right, Elserv\l/;gg}:]t QSZOYC;ZS} Il.n\c/(')’|3 nmdealte(ci:,hig(tegs Lﬁf;}ﬁ%ﬁgﬁegs\sggy o [ micklle Dot
percent crystalline rocks, were used to estimate yields for the crystalline rocks in and the difference between ground-water contribution and ground-water with- ' ' '
PENNSYLVANIA the Neshaminy Creek Basin. Base-flow-recurrence intervals for the period of drawal for each grid cell was recomputed and assigned to the center of each Schreffler, C.L., 1996, Water-use analysis program for the Neshaminy Creek Basin, Bucks 74752 30 "
record (water years 1967-93) for Skippack Creek near Collegeville, Pa. were used right-shifted grid cell. The grid was shifted 750 meters, or one-half cell, down- and KMont o-m-éry Counties, Pennsylvania: U.S. Geological Survey Whier-Resources
to estimate yields for the Brunswick Group and Lockatong Formation. The period ward, and the difference between ground-water contribution and ground-water Investt ati<g3ns Report 96-4127 81 py o
of record for these two stations were not of sufficient length to calculate the withdrawal for each grid cell was recomputed and assigned to the center of each & P ! )
50-year-recurrence base-flow values. Therefore, the 2-, 5-, 10-, and 25-year- downward-shifted grid cell. The downward-shifted grid was shifted 750 meters, Sloto, R.A., 1991, A computer method for estimating ground-water contribution to
base-flow values for each station were plotted on semilogarithmic paper and or one-half cell, to the left and the difference between ground-water contribution streaﬁwflb\,;; usiné hydrograph-separation techniques: Proceedings of the U.S
the 50-year-base-flow values were determined by extending the curves. and ground-water withdrawal for each grid cell was recomputed and assigned to Geological Survey National Computer Technology Meeting U.S Geologiéai Survey
the center of each left-shifted grid cell. The data points from each grid-cell were \kfer-Resoarees Invesieations Report 004162, g, 101-10,
Base-flow-recurrence intervals for the period of record (water years 1946-93) for contoured. & P P )
Little Lehigh Creek near Allentown, Pa. were used to estimate yields for the car-
bonate rocks. Gy
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