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Well-Construction, Water-Level, and Ground-
Water-Quality Data for Prince William County,

Virginia, 1992

By David L. Nelms and Allen R. Brockman

INTRODUCTION

The U.S. Geological Survey (USGS), in coop-
eration with the Prince William Health District,
conducted an investigation between 1989 and 1992
to characterize the quality of ground water in
Prince William County, Va. Encompassing approx-
imately 347 mi2, Prince William County is located
in northern Virginia, about 25 mi southwest of
Washington, D.C. (fig. 1).

Purpose and Scope

This report presents well-construction, water-
level, and ground-water-quality data collected by
the USGS between 1989 and 1992 in Prince Will-
iam County. Hydrogeologic data were collected as
part of an investigation to assess the quality of
ground water in the county. Well-construction data
for 182 sites were entered into the Ground-Water
Site Inventory (GWSI) data base maintained by the
USGS. Water levels were measured in 159 wells in
the spring and fall of 1991 and the data also were
entered into the GWSI. Hydrographs from six of
these wells also are presented in this report. Analy-
ses are included for 88 ground-water-quality sam-
ples and are stored in the Water-Quality System
data base maintained by the USGS. In addition,
analyses for environmental or stable isotopes from
57 wells and dissolved gas analyses from 18 wells
are presented.
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WELL-CONSTRUCTION DATA

Well-construction data for 182 sites used in
this investigation for water-level measurements
and ground-water-quality samples are presented in
table 1. The well-construction data were compiled
from Cady (1938), Brown (1981), Betz-Converse-
Murdoch (1982), Posner and Zenone (1983),
Nelms and Richardson (1990), and files maintained
by the Virginia Department of Environmental
Quality, Water Division (DEQ, WD), the Prince
William Health District, and the USGS. For loca-
tion of these wells, the reader can refer to plate 1.

Introduction 1
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Figure 1. Location of study area.
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WATER-LEVEL DATA

Water levels were measured in 159 wells dur-
ing two synoptic runs in the spring and fall of 1991
to approximate the seasonal water-level fluctua-
tions (table 2). The International Business
Machines Corporation provided water-level data
for 41 of these wells. Pumps were shut down for as
long as feasible and the recovery period was
recorded. During the fall synoptic run, the recovery
duration of the spring run was duplicated whenever
possible. At least three water-level measurements
were collected at a site during each synoptic run.
At least two measurements had to be identical for
the water level in table 2 to be reported as a static
level. For wells that had not completely recovered,
a series of measurements were collected until the
difference between measurements was less than
0.5 ft; therefore, the water level reported in table 2
is an approximate static level. The site status head-
ing in table 2 indicates the type of static level
reported.

Six observation wells located in Prince Will-
iam County are part of the observation-well net-
work for the State of Virginia maintained by the
USGS and DEQ, WD. Of these six wells, the
USGS maintains observation wells 49U1, 49V1,
5187, 5284, and 52SS5. Observation well 53T2
SOW 029 is maintained by the DEQ, WD. Hydro-
graphs for each well showing the entire period of
record are presented in figure 2.

GROUND-WATER-QUALITY DATA

Ground-water-quality samples were collected
at 87 wells in the county during the summer
months of 1990 and 1991 to characterize the qual-
ity of ground water. Procedures outlined in Wood
(1976), Scalf and others (1981), and Claassen
(1982) were followed during sample collection.
Field properties (pH, specific conductance, dis-
solved oxygen, and temperature) were monitored
in a flow chamber during the purging of each well.
Domestic wells were purged either for at least 1
hour or until the field properties had stabilized after
the first hour. Public-supply wells generally had
been pumped for several hours and were effec-

tively purged prior to the arrival of project person-
nel; therefore, field properties at these wells were
monitored for at least an additional 30 minutes or
until stabilized. Filtration or treatment devices
were bypassed, so that a representative water sam-
ple from the aquifer could be collected.

Samples collected for major cation, trace
metal, and nutrient analyses were filtered through a
0.45u (micron) -membrane filter. Dissolved
organic carbon samples were filtered through a
0.45u-silver filter. Alkalinity was measured in the
field by use of the fixed endpoint (pH = 4.5), elec-
trometric titration method. Radon-222 samples
were collected from the flow chamber by use of the
syringe method described in Cecil and Yang
(1987). The dissolved gas samples were collected
in glass flasks following the method described in
Pearson and others (1978).

Major dissolved constituent and nutrient analy-
ses of ground water, including radon-222 and dis-
solved organic carbon, are presented in table 3.
Analyses of trace metals in ground water are pre-
sented in table 4. Well 49V53 has two entries in
tables 3, 4, and 5. The first entry is for the sample
collected when the well was flowing. The second
entry is for the sample collected when the well was
pumped. Environmental or stable isotope analyses
for 57 wells are presented in table 5. Dissolved gas
analyses of ground water from 18 wells are pre-
sented in table 6.

Ground-water-quality samples were analyzed
at the USGS National Water Quality Laboratory in
Denver, Colo. The environmental isotope and dis-
solved gas samples were analyzed in the laborato-
ries maintained by the USGS National Research
Program in Reston, Va. Methods for determination
of inorganic and organic constituents in water used
by the laboratory are documented in Fishman and
Friedman (1989) and Wershaw and others (1987).
Laboratory quality-assurance procedures are out-
lined in Friedman and Erdmann (1982) and Jones
(1987).

Water-Level Data 3
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Figure 2. Hydrographs for observation wells 49U1, 49V1, 5157, 5254, 5255, and 53T2 SOW 029.
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Table 1. Well-construction data for selected wells in Prince William County

EXPLANATION OF CODES

Assignor Topographic setting Use of water Type of finish

BRME Bull Run Mountain Estates C  Stream channel C Commercial G  Gravel screen
GMSD Greater Manassas Sanitary District F Flat F Fire S Screen
NPS National Park Service G Flood plain H Domestic W Walled
Potomac R Proj Potomac River Project H Hilltop I Irrigation X  Open hole
PWC TAX Prince William County S Hillside N  Industrial Z  Other

Tax Map number T  Terrace P Public supply
PWCSA Prince William County V  Valley flat T Institutional

Service Authority W Upland draw U  Unused
SWCB Virginia Water Control Board

observation-well network
UOSA Upper Occoquan Sewage Authority
USGS U.S. Geological Survey Other data available
VASWCB Virginia Water Control Board
VDMR Virginia Division of QW Water quality

Mineral Resources WL Water level
VWCB Bull 303 Virginia Water Control Board

Planning Bulletin 303
WSP 2035 U.S. Geological Survey

Water-Supply Paper 2035
YSD Yorkshire Sanitary District

Geologic unit

112CLMB Columbia Group
217PTMC Potomac Group
227CPCK Catharpin Creek Formation of the Culpeper Group
227DIBS Diabase
227GCRK Goose Creek Member of the Catharpin Creek Formation

227HKGV Hickory Grove Basalt of the Culpeper Group
227MBKQ Milibrook Quarry Member of the Waterfall Formation
227MDLD Midland Formation of the Culpeper Group
227MZCC Mount Zion Church Basalt of the Culpeper Group

227SNDR Sander Basalt of the Culpeper Group
227TMMP Thermally metamorphosed rocks

227TRKR Turkey Run Formation of the Culpeper Group
227WRFL Waterfall Formation of the Culpeper Group
231BLBF Balls Biuff Siltstone of the Culpeper Group
231PLVL Poolesville Member of the Manassas Sandstone

377CPMC Chopawamsic Formation
3SOMTTL ~ Metatonalite!

360LGRV Lunga Reservoir Formation
360LKJK Lake Jackson Pluton!
3600CCQ Occoquan Pluton
360PCBC Purcell Branch Formation
360PLLT Phyllite!

361QNTC Quantico Formation
377CHLH Chithowee Group

1Unit follows usage of U.S. Geological Survey Open-File Report 90-548 (Pavlides, 1990).

Tables
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