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GEOGRAPHIC INFORMATION SYSTEM
DATA SETS OF HYDROGEOLOGIC CONDITION
IN PEQUEA AND MILL CREEK WATERSHEDS, PENNSYLVANIA:
PART I—BASIC DATA

by Diana L. Dugas, Stephen ]. Char, and Gary E. Baumbach

ABSTRACT

This report describes basic data used to develop Geographic Information System data sets
of bedrock geology, sinkholes and closed depressions, and spring and well locations attributed
with hydrogeologic and water-quality data in the Pequea and Mill Creek watersheds, a 210-
square-mile area in Lancaster and Chester Counties, Pa. The data sets, which do not contain
hydrogeologic interpretations, were developed by the use of ARC/INFO software during 1990-93
by the U.S. Geological Survey, in cooperation with the Pennsylvania Department of Environ-
mental Resources. Associated data sets of ground-water levels, unsaturated-zone thickness, and
regolith thickness incorporate hydrogeologic interpretations and are described along with associ-
ated basic data in a companion report. The U.S. Environmental Protection Agency proposes to use
these noninterpretive and interpretive data sets, and those from other sources, to aid in the assess-
ment of ground-water vulnerability to pesticides in the Pequea and Mill Creek watersheds.

INTRODUCTION

During 1990-93, the U.S. Geological Survey (USGS), Water Resources Division, in coopera-
tion with the Pennsylvania Department of Environmental Resources, developed Geographic
Information System (GIS) data sets of selected hydrogeologic conditions in the Pequea and Mill
Creek watersheds in Lancaster and Chester Counties, Pa. As used in this report, a data set is a set
of thematically-associated data considered as a unit (Environmental Systems Research Institute,
Inc., 1992). A data set contains spatial and tabular information in a digital format and may include
polygon, line, and point features. A data set usually represents a single theme, for example,
bedrock geology. Data sets of bedrock geology, sinkholes and closed depressions, and spring and
well locations attributed with hydrogeologic and water-quality data were developed by the use of
ARC/INFO! software. Related hydrogeologic data attributes include specific yield and hydraulic
conductivity, and related water-quality data attributes collected during May and October 1991
include water temperature, specific conductance, dissolved oxygen, pH, alkalinity, and total phos-
phorus. This report describes the data sets that do not contain hydrogeologic interpretations.
Associated data sets of ground-water levels, unsaturated-zone thickness, and regolith thickness
incorporate hydrogeologic interpretations and are described along with the attribute data in a
companion report (Low and others, 1995). The U.S. Environmental Protection Agency proposes to
use these data sets, and those developed by other agencies, to aid in the assessment of ground-
water vulnerability to pesticides in the Pequea and Mill Creek watersheds.

! Any use of trade, product, or firm names is for descriptive purposes only and does not imply endorsement by
the U.S. Geological Survey.
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Purpose and Scope

This report describes GIS data sets of bedrock geology, sinkholes and closed depressions,
and spring and well locations with related hydrogeologic and water-quality data, collected or
compiled during 1990-93, for the Pequea and Mill Creek watersheds. The report presents a general
discussion of the effects of bedrock geology and sinkholes and closed depressions on ground-
water vulnerability to contamination. The report also identifies sources of data and methods used
to develop the data sets.

Study Area

The study area consists of the Pequea and Mill Creek watersheds, which together comprise
210 mi? in Lancaster and Chester Counties in south-central Pennsylvania (fig. 1). The area is
covered by the Lancaster, Leola, New Holland, Honey Brook, Parkesburg, Gap, Quarryville, and
Conestoga 7.5-minute topographic quadrangle maps published by USGS.

The study area is in the Piedmont Lowland and Upland Sections of the Piedmont Physio-
graphic Province. The Piedmont Lowland Section is typically underlain by carbonate rocks that
form broad valleys separated by low hills. Karstic terrane is common in the Piedmont Lowland
Section. The Piedmont Upland Section is generally underlain by noncarbonate rocks that form
broad, gently rolling hills and valleys. Land-surface elevations in the study area range from 169 ft
above sea level at Lake Aldred on the Susquehanna River to 1,107 ft above sea level at Welsh
Mountain near New Holland.

The Pequea and Mill Creek watersheds are predominantly rural, and agriculture is the
major land use. The watersheds do not contain any large industrial or municipal centers. Produc-
tion of corn and small grains and maintenance of pastures are the principal agricultural activities.
Farmsteads and pastures are usually concentrated near streams. Most farmers maintain a herd of
dairy cattle, and milk is a major local commodity.

Geolodic Setti

The Pequea and Mill Creek watersheds are underlain by carbonate and noncarbonate rocks
of Cambrian, Ordovician, and Triassic age (fig. 1). Carbonate rocks, composed primarily of lime-
stone and dolomite, underlie about two-thirds of the study area. Topographic relief in areas
underlain by carbonate rocks is low. Noncarbonate metamorphic rocks underlie about one-third of
the study area, mainly along the southern and eastern margins. Topographic relief in areas under-
lain by noncarbonate rocks is moderate. Locally, noncarbonate igneous rocks, in the form of
Triassic-age dikes, are present in the eastern part of the study area.

Rocks in the Pequea and Mill Creek watersheds have undergone several phases of deforma-
tion resulting from tectonic stresses. These stresses have produced intense folding and faulting
throughout the study area. Folding and faulting can result in zones of concentrated fractures that
act as preferential pathways for ground-water flow.
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Sori | Well | :
The GIS data set of spring and well locations (gwsi) is a set of points representing locations
of these features in the Pequea and Mill Creek watersheds (table 1). The data set was developed by
retrieving geographic coordinates and other associated information from the USGS Ground-Water
Site Inventory (GWSI) data base (Babcock and others, 1992), creating a formatted ASCII file for
springs and wells located within the Pequea and Mill Creek watersheds. A point data set was
generated from the ASCII file by the use of createpoint.aml, an ARC/INFO macro level program
developed by the USGS. The data set contains records for 398 wells and 19 springs; the data have
been field-checked and verified to within one second of latitude and longitude by the USGS.

Ground-Water Quality

Related ARC/INFO files are associated with the spring and well locations data set by the
site identification number (sid, table 1). These files contain data on parameter codes (gwsi.qw),
field measurements (gwsi.qwfld), pesticide and nutrient concentrations (gwsi.pst1, gwsi.pst2, and
gwsi.nut), specific capacities (gwsi.sc), water-bearing zones (gwsi.zn), and water levels (gwsi.wl).
Water-quality samples along with field and water-level measurements were collected during May
and October 1991 at selected ground-water sites within the Pequea and Mill Creek watersheds.
Field measurements include water temperature, specific conductance, dissolved oxygen, pH, and
alkalinity. Laboratory measurements include total nitrate (table 2), total phosphorus, orthophos-
phorus, and triazine herbicides (table 2). Figure 2 shows the location of all sites sampled for water-
quality analyses. The water-quality data result from chemical analyses of samples collected from
springs and wells during the indicated months. Water samples were collected and analyzed in
accordance with established USGS protocols and the Quality Assurance Project Plan. Field and
chemical data were reported by Durlin and Schaffstall (1993).

Table 2. Summary of chemical analyses of nitrate and herbicide concentrations in water from wells and
springs in the Pequea and Mill Creek watersheds during May and October 1991

[Concentrations are in micrograms per liter unless otherwise noted; mg/L, milligram per liter; MCL, maximum
contaminant level; --, no data]

Springs Wells
May 1981 October 1991 May 1991 October 1981

N N ; EB ; £°F

Minimum 2 £ o £ 2 £gc2 £z 2 £g 53

Constituent reporiting 58 EP 5a EP 5a E2 5a EP
lover 25 88 §4 =3 88 §3 =3 8% §3 =3 5% £g
s 3882 558888 55 38482 55 8842
Nitrogen, nitrate, total, 0.04 10 8 0 4 10 0 3 185 4 92 176 3 9

mg/LasN
Alachlor, dissolved 05 2 1 1 0 1 1 0 19 18 1 7 17 0
Ametryn, dissolved 05 - 1 1 0 1 1 0 19 19 0 17 17 0
Atrazine, dissolved 05 3 1 0 0 1 0 0 19 12 0 17 10 0
Cyanazine, dissolved 2 - 1 1 0 1 1 0 19 19 0 17 17 0
Deethylatrazine, dissolved .05 - 1 0 - 1 0o - 19 5 - 17 3 -
Deisopropylatrazine, dissolved .05 - 1 1 0 1 0 - 19 16 - 17 13 -
Metolachlor, dissolved 05 - 1 1 0 1 1 0 19 17 - 17 15 -
Metribuzin, dissolved 05 - 1 1 0 1 1 0 19 19 0 17 17 0
Propazine, dissolved 05 - 1 1 0 1 1 0 19 18 - 17 17 0
Prometon, dissolved .05 - 1 0 - 1 0o - 19 16 - 17 13 -
Prometryn, dissolved 05 - 1 1 0 1 1 0 19 19 0 17 17 0
Simazine, dissolved 05 4 1 0 0 1 1 0 19 17 0 17 12 0
Triazine, screen (ELISA), 1 - 8 3 - 10 4 - 180 94 - 173 82 -
dissolved (ug/L as atrazine)

1 Minimum reporting level is the smallest measured concentration of a constituent that may be reliably reported using an

given analytical method.

2 U.S. Environmental Protection Agency, 1993.

6 GEOGRAPHIC INFORMATION SYSTEM DATA SETS



‘spaysiajem 0.1 (I pue eenbed ey} 10} 1equinu uoledijiuep| 8Ys pejejoosse pue seys Bujdues Ayfenb-ierem |0 uUGieo0]—"Z 8inbiy

; o,
4IANON . SYILINOTN § € {
ANV NOILYDO1 ; NOMN T ¥ P LY pagentd . ) g oéw 3
ONldds 40 MM o ; ssUIN S v € ¢ | 0 &7, . TU0 Ty £ 0 fmc V
AdyaNnog 4 AL T A T N U 85
NISYE JOVNIVUQ wwww $ i mam%% 4 4 L wBeatO-, » A
{ mw_o ERLLL T T Y N ek %ro»
v3y e v e I 2
SNV3ULS | 001 508 ,,.\ g1t 9 Sa_waeo .0
NOILVNV1dX3 i 9681 p 668 N _ma_omw...:o . 8212 L —
: u\ g3 oo Shie ¢ R A
o %% S son© gy 0 gegy 560 SR
. 5 , , 081 m _ %eowc, €910 -
. ~ o 16gy © " J08). 55, . 9o =
N > €981 co R S ./:. 5, p i R N §
, 3 sl LI
NN g1 68810°° mmm . a8
EN ROl oam e | Sot by
n i & e &wgeq sy SOLTT ZBLO ’
S S TN T N . L
P 3 ma_ 3260 2881 \..\ : 320{ L
\Ws 4..~ O L aa ¥V ./ 0&&— - —sw Q.. v u. W@w o QNQ—.& 540
» /0 ST weske 190 e ® o %hd o o e
K & — .%&e, eos9, na 508}° o .09 - 69 9 4
2 N o %.w%— o mm— Mu . 108l ] < P | s
00 < w w S m Mﬁﬂw.. /\zﬁ.\‘. sesr” .p.._.... W,OO— 0 & ng Q 4 ..Omﬂwoo. o.
ww@%% o onrmeo m S0 10l g0 {000 fg 0 &.1 BaRL7 T
eeu | 6esL o3 o908) o%as. A D TR
g =Y s nz_ocm_oz:o.._y m:_ozw_, \..owm_o\eor Vsl g0 It
.ﬁ,ﬁto a_,.w 1819 wEoé:o 5121 08¥81 . et e N\S_o ..%m;_mfae 8l o T
M .m‘#ve..\w ..HQM _. SR .\.., QNNM - 2 - o xo—m%ﬁﬁ K .r. 0961 © ) ..’....... Lpe T \\.ﬂ?«i\
abo IO awo  4C wuo E_o T aesl © oL o &
i o Fre 8 aig e B0 S 4 O Na_o sa,ame @378 028
F o et mm: 0 .\ rw& \oEa:: :Eo % weoon s
LS R 3 %2_ X ;wa_ 0. VI8 212 ! M 084 ©
8El © ms o amo %e AL o Em e 1618 -2 ? %efw
My.. H ,.»‘.".,:owm— o H...... ox.— °: & ~.-gpgL @ walov\w . Uoiina0l Apnss
Z TR ohg m.oa_ :eo ma_oeo_. y oo \
» v181 0 81BC mma_o oga’ i, - 0 1
M7 6¢8 mvm— WQ“O 0 o NN@—\O —NQ+ >
% N . °~ 0vum— nNo— 0
: fmao }fzao @ f&.%ml o VINVATASNN1d
: 028l 7 ; ; o O a
; v | omeomf 3 o0 i Nmmr%mmeo i
] 1o -2 0 ! .
8 00,92 a1 8 9800 081

.\.. ch.v V\

7

GEOGRAPHIC INFORMATION SYSTEM DATA SETS



SUMMARY

This report describes basic data used to develop Geographic Information System data sets
of bedrock geology, sinkholes and closed depressions, and spring and well locations with related
hydrogeologic and water-quality data for the Pequea and Mill Creek watersheds. These water-
sheds comprise 210 mi” in Lancaster and Chester Counties, Pa., and are located in the Piedmont
Lowland and Upland Sections of the Piedmont Physiographic Province. About two-thirds of the
study area is underlain by carbonate rocks and the remaining one-third is underlain by noncar-
bonate metamorphic and igneous rocks. Data sets of bedrock geology and sinkholes and closed
depressions were developed from 1:24,000-scale source maps prepared originally by the Pennsyl-
vania Department of Environmental Resources, Bureau of Topographic and Geologic Survey. The
data set of spring and well locations was developed from verified information from the USGS data
base. The U.S. Environmental Protection Agency proposes to use these data sets and those from
other sources to aid in the assessment of ground-water vulnerability to pesticides in the Pequea
and Mill Creek watersheds.
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