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PREFACE

Pennsylvania has many natural resources; large stands of timber, rich soils
for farmland, coal and other valuable minerals, and relatively large quantities
of water. With its 45,000 miles of rivers and streams, and numerous lakes and
reservoirs, Pennsylvania is indeed a 'water rich' state. All this water ably
provides for public and domestic supplies, electrical power, recreational, and
navigational uses.

Although water in the Commonwealth is abundant, competition for usable
water continues to escalate, and prudent use is necessary if this vital resource
is to be preserved for future generations. Pennsylvania has experienced many
water problems over the years, but through scientific studies--such as those
described in this report——and wise water management, solutions have been found.
For example, the Schuylkill River is no longer thought of as "too thick to drink
and too thin to plow," as Ben Franklin once described it.

New problems are always facing water users. Currently there is much con-
cern regarding the degradation of ground-water quality. Because water is the one
natural resource necessary to sustain life, it should be used wisely by
everyone. It is in this regard that the Water Resources Division of the U.S.
Geological Survey continues its close association with the Commonwealth of
Pennsylvania in the appraisal of this natural resource.

Efforts are continuing in the collection of hydrologic data for investiga-
tive projects, but counsiderable attention is now being focused on two, somewhat
new, areas: 1) the completion of a statewide, comprehensive, and field verified
water-well data base, and 2) expansion of the network of sophisticated data-
collection and transmission equipment in order to provide users with real-time
data.

The U.S. Geological Survey looks forward to continuing the program of pro-
viding timely and accurate hydrologic data and water resource appraisals for use

by Commonwealth, local, and Federal water managers in the protection and prudent
use of this invaluable natural resource.
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WATER-RESOURCES ACTIVITIES OF THE U.S. GEOLOGICAL SURVEY
IN PENNSYLVANIA, 1986-87

INTRODUCTION

Effective management of water resources requires an understanding of
hydrologic systems and the factors that determine the distribution, availa-
bility, and quality of water. Within the Federal Government, the U.S.
Geological Survey, Water Resources Division, has the principal responsibility
for providing hydrologic information and for appraising the Nation's water
resources. The water-resources activities of the U.S. Geological Survey are
diverse, ranging from research investigations of specific aspects of the hydro-
logic cycle to large programs of regional water-resources investigations, such
as the Regional Aquifer System Analyses.

To accomplish the Division's objective of presenting impartial, accurate
data and scientific analyses equally to all interested parties, the Division
releases its information through Federal, State, and local publications, tech-
nical journals, and computerized data files. Users of the information include
legislative bodies and associated committees; courts; other Federal agencies;
State, regional, and local agencies; water-management, irrigation, drainage, and
conservation districts; industry; public interest groups, universities, and con-
sultants; and the public.

This report describes the U.S. Geological Survey's water-resources activi-
ties in Pennsylvania. Some activities are topics of general interest to the
water resources community while others are related to current water issues. The
report also describes the mission of the Water Resources Division of the U.S.
Geological Survey, and program funding, water issues, a listing of selected
literature on water resources in Pennsylvania, and how to obtain reports and
information.



WATER-RESOURCES MISSION OF THE U,S.

The water-resources mission of the U.S,
the hydrologic information needed by others to
resources. To accomplish its mission the Surve
local governments and other Federal agencies:
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Conducts water-resources investigations and
State, and local scales, characterizes wate
provides the capability to predict the impa
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Conducts basic and problem—oriented hydrolo
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resources problems facing the States, regio

Acquires information useful in predicting a
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Administers the provisions of the Water Res
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Congressional appropriations have been made ann
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the mission was broadened to include the role o
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of Management and Budget Circular A-67, was del
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LIST OF COOPERATORS

Agencies Supporting Water-resources Investigations
during Fiscal Years 1986-87 '

Commonwealth of Pennsylvania Agencies

Department of Environmental Resources
Bureau of Water Resources Management
Bureau of Topographic and Geologic Survey
Bureau of Surface Mine Reclamation
Bureau of Water Quality Management

Local Agencies

City of Allentown

City of Bethlehem

City of Harrisburg

City of Philadelphia

City of Williamsport

Chester County Water Resources Authority
Letort Regional Authority

Millcreek Township

Warren County Commissioners
Lancaster County Planning Commission
University Area Joint Authority
Neshaminy Water Resources Authority
Media Borough Water Department

Erie County Department of Health
Indiana County Commissioners

Federal Aﬁgpcies

Federal Energy Regulatory Commission
Federal Emergency Management Agency
U.S. Department of Agriculture
Soil Conservation Service
U.S. Environmental Protection Agency
U.S. Army Corps of Engineers
‘ Baltimore District
Philadelphia District
Pittsburgh District
U.S. Department of Commerce/National Oceanic and Atmospheric
Administration
National Park Service-Fort Collins

Other Agencies

Delaware River Basin Commission
New York State Department of Environmental Conservation
Susquehanna River Basin Commission
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WATER ISSUES
Summary of Issues and Their Relation to District Projects

Pennsylvania water issues are varied; however, the issues do not change as
often as their locations. The threat of drought continues to be a problem in
the Delaware River basin; the transport of nutrients by the Susquehanna River to
Chesapeake Bay continues to make headlines; ground-water contamination from
hazardous-waste sites and other sources is a widening cause for concern; and
acid rain is still considered a danger to aquatic life in headwater streams and
lakes. A recent issue is the contamination of ground water by radium and radon.
Besides these relatively new issues, the old ones of acid mine drainage,
industrial pollution of streams and lakes, and water allocation continue to
cause concern for water managers in Pennsylvania.

Ground-Water Contamination — Sources of ground-water contamination in
Pennsylvania include agricultural lands, hazardous-waste sites, industry, and
radium and radon. Contamination by agriculture is chiefly from fertilizers and
pesticides. Fertilizers introduce excess amounts of nutrients, usually species
of nitrogen, to the hydrologic system, and the pesticides introduce organic com-
pounds that are often carcinogenic. Ground-water contamination by agriculture
is being studied in the Conestoga River basin (PAllB).l/

This is one of 21 basins approved for implementation of best management
practices as part of the Rural Clean Waters Program and is one of only two
basins in the nation selected for ground-water studies in this program. The
purpose of this long—term study is to evaluate the effectiveness of best manage-
ment practices for improving ground- and surface-water quality in agricultural
areas.

About 800 waste-disposal sites in the State have the potential for causing
ground-water contamination. Many of these sites are on the U.S. Environmental
Protection Agency's (USEPA) National Priorities list, and several more have been
proposed. Most of the sites are in the southeastern part of the state.

The known extent of ground-water contamination by industrial wastes is
increasing as methods of identifying more organic compounds become available.
For example, TCE, a known carcinogen, has been found in many wells sampled in
southeastern and south—central Pennsylvania.

The presence of radium and radon in the ground water of the Chickies
Formation in southeastern Pennsylvania is being assessed (PA170). This project
started in 1987 to delineate the extent and magnitude of high concentrations of
those radioactive elements.

At the other end of the State a project (PA168) is also getting started on
the quality of ground water in Erie County. This evaluation will determine
sites of contamination and the effects of land use on ground-water quality as
well as the availability of abundant supplies of ground water.

L/ Project numbers refer to projects listed numerically in the section "Current
Projects" p. 17-64,



Some of the objectives of the study of ground-water flow in the Valley
Creek basin in Chester County (PA165) are to determine the general direction
of contaminant movement and to delineate areas of contamination. These are also
the objectives of the study of ground-water quality at Gettysburg (PAl64).
Nutrients, pesticides, and trace metals, in particular, are being analyzed.

The overall quality of ground water thr
uated in a project covering aquifer character
(PA171). Besides water quality, aquifer 1lith
discharge characteristics are also being summ

ughout the state is being eval-
stics of the rocks of Pennsylvania
logy, recharge, flow, and

rized.

Water Supply and Demand - As water allocation
a few years ago, the Pennsylvania Department

has become heavily involved in making plans £
usually has sufficient water available to mee
different users may compete for water. For e
Monongahela River basin, streamflows and rese
quate water for navigation, power generation,
in the Delaware River basin reservoirs may ha
water to New York City and still maintain a

feet per second) at Montague, New Jersey, as
Decree. A recent agreement by New York City
river provides a series of actions to allevia
reservoir operations and developing additiona

became a major issue in the State
f Environmental Resources (PaDER)
r allocations. Pennsylvania

its needs, but during droughts
ample, during droughts in the
volr storage may not provide ade-
and industrial and municipal uses;
e insufficient storage _to supply
nimum flow of 1,750 ft3/s (cubic
equired by a 1954 Supreme Court
nd the four states bordering the
e storages, including modifying
reservoir storage in the basin.

Because ground-water withdrawal from th
exceeds recharge in parts of five counties of
Delaware River Basin Commission (DRBC) has de
area and requires a permit for all new ground
gallons per day (gal/d).

Triassic sandstone aquifer often
southeastern Pennsylvania, the
ignated that area as a protected
water uses exceeding 10,000

Evaluation of ground-water resources for management purposes is one of the
reasons for undertaking PA143, PAl46, and PA148. These projects will provide
models or information on ground-water flow in|glaciated valleys (PAl143) and car-
bonate rocks (PAl46 and PAl48), so that water managers in those areas will have
a basis for making decisions on water use.

Stream Quality- Pennsylvania streams are degraded mainly by runoff from agri-
cultural lands, acid mine drainage from coal areas, and discharges from in-
dustrial and munlicipal sources. Project PA118, described above in the section on
ground-water contamination, and project PA158 include an evaluation of the
effects of agricultural best-management practices on streams.

The Susquehanna River's nutrient loads have been pinpointed as causing
some of the water—quality problems in Chesapegke Bay. An assessment of nutrient
loadings in the lower Susquehanna basin (PA159) will determine the relative
contributions of nutrients from the chief tributaries, the seasonal variations
of the loads, and the annual nutrient discharge by the river to the bay.

More than 2,000 miles of major streams in Pennsylvania are degraded by
discharges from abandoned coal mines. PaDER and U.S. Bureau of Mines are
studying ways to reduce acid mine drainage; projects PAl42 and PA160 will eva-
luate the effectiveness of applying limestone quarry waste on strip-mine spoil




in abating acid mine drainage. Other projects related to coal mining are
described in the section, "Hydrologic Effects of Fossil Fuel and Mineral
Extraction."

PaDER has an extensive network of stream—-sampling sites throughout the
State to monitor industrial pollution. Data from these sites and data from our
NASQAN and Benchmark stations and other sampling sites printed in our annual
publication, "Water—Resources Data for Pennsylvania," have been used in various
projects.

Hydrologic Hazards — Drought presently is a chief concern in the State, espe-
cially in the Delaware River basin, and we are providing PaDER, through our
Hydrologic Data Collection program, data and interpretations that will help
them recognize and manage water shortages. For example, records of wells in
our ground-water network were statistically analyzed so that PaDER will have
a basis for estimating the severity of a drought.

U.S. Geological Survey, Susquehanna River Basin Commission, and National
Weather Service are increasing the number of Satellite Data Collection Platforms
(DCPs) in the Susquehanna River basin to enhance flood forecasting capabilities.
A Federal Emergency Management Agency (FEMA) project, PAOO6 is underway to pro-—
vide additional flood information.

Other hazards include the formation of sinkholes in areas underlain by
limestone and landslides in the Pittsburgh area when "redbed" clay topsoil or
subsoil becomes unstable after being saturated with water. Dam safety is a
serious issue in the State. A dam inspection program has found 208 unsafe
dams, most of which are in the Pocono Mountains, Wyoming Valley and Schuylkill,
Blair, Cambria and Westmoreland Counties. A $300 million Commonwealth bond
issue was endorsed to offer low interest loans to dam owners for needed
repairs.

Acid Rain - Pennsylvania is receiving some of the most acidic precipitation

in the country. The precipitation-weighted mean pH at 12 rain gages moni-
tored by Pennsylvania State University and PaDER ranged from 3.98 to 4.17 in
1982. Some areas have the buffering capacity to neutralize the acid precipita-
tion; others do not. The Pennsylvania Fish Commission and PaDER have received
reports on the adverse effects on aquatic life from acidic precipitation, espe-
cially in headwater streams.

Our project on acid rain in Somerset County (PA145) will continue for
several years. Its objective is to determine the effects of acid deposition on
the chemistry of a group of poorly buffered headwater streams. The effects of
storms and snowmelt will be evaluated as well as temporal trends. The measured
pH at this site has been as low as 3.75, but the sulfate concentrations have
been less than 5.0 mg/L (milligrams per liter). Aluminum concentrations rapidly
increase during storms.

Hydrologic Effects of Fossil Fuel and Mineral Extraction - Coal deposits
underlie much of Pennsylvania, and coal mining has detrimentally affected the
water quality of streams and ground water. Acid mine drainage, as mentioned
earlier, is a major problem, but metals and the smothering effects of iron
precipitates and large sediment discharges, also associated with coal mines,
may make affected streams unsuitable for aquatic 1life. Measures being used




to minimize or abate pollution from mines inclu
from mines, sediment control ponds, removing or
piles, sealing entrances to underground mines,
includes spraying spoils with detergents.

de diversion of surface runoff
covering acid-forming refuse
and chemical treatment, which

Two ongoing projects (PA166 and PAl63) evdluate the effects of coal mining

on water resources in western Pennsylvania. PA
resources of Indiana County, will determine the
ogy of the county, in general, and on the groun
areas, in particular. A model will be develope
future underground mining on those supplies. ¥
of surface mining on the streamflow and water ¢
miz) in Fayette County. The results of this st
evaluate permit applications for surface mining
Fayette County, (PA16l), also will furnish infa
basis for permit evaluation.

An investigation of ground-water pollution
northwestern Pennsylvania (PA157) is being carg
Polluted areas range from less than an acre to
County Commissioners are deeply concerned over
ing muds, and well-development chemicals have
water, which is the principal source of water 4
objectives of the project include the identific
delineation of the areal extent of the ground-w

Erosion and Sedimentation - Erosion and sedimen
surface mines, developing urban areas and agric
the amount of sediment reaching streams, sedime
trols have been used near mines and sediment-ca
enacted for urban developments near Philadelphi

Collection and analysis of sediment—-transp
projects, such as PA163 and PA169. The data fo
in sediment discharges and yields due to change
data for PA169 are used to predict the rate of

voir and to estimate loads of chemical constit

Wetlands, Lakes and Estuaries — The greatest CZE

Pennsylvania is in the Pocono Mountains where t
threatens their areal extent and water quality.
coal mines near wetlands sometimes causes them
wetlands are also reduced by road construction,
impoundments. Few studies have been done on we

Interest in lakes, especially lake eutroph
due to the increased demand for high quality w
rain. In the past, several studies were done
cooperation with PaDER and the Army Corps of E
PA169 a study of water quality in Prompton Rese
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166 besides appraising the water
effects of mines on the hydrol-

d~water supplies in populated

d to predict the consequences of

A163 will determine the effects

uality of a small basin (0.93

udy are being used by PaDER to

A project in another part of

rmation that will serve as a

by oil and gas operations in
ied out in Warrin County.
more than 50 mi The Warren
this problem as brines, drill-
dontaminated shallow ground
upplies in the county. The
ation of contaminants and the
ater degradation.

t transport are a problem at
ultural lands. To decrease
ntation ponds and erosion con-
ntrol ordinances have been

a.

ort data are parts of several

r PA163 are used to define trends
s in coal-mine development. The

sediment accumulation in a reser-
nts carried in suspension.

centration of wetlands in
he building of second homes

Pumping of ground water at
to go dry, and the areas of
flood-plain management and
tlands in the State.

ication, has increased receatly
ter, recreational use, and acid
U.S. Geological Survey in

gineers, but at present only
rvoir, is being done.




The Delaware River Estuary, the State's only estuary, is sampled rou-
tinely by the City of Philadelphia, and we have operated water—quality moni-
tors at several sites for many years. Besides water-quality problems, the
estuary must be dredged periodically becaused of sediment deposition. An over-
view of the water quality and physical processes in the estuary is needed to

evaluate the effects of improved waste-water treatment that has cost more than a
billion dollars.

atmospheric

! evaporation
moisture po

from oceans

precipitation
(41 inches)

evapotranspiration
(20 inches)

stream inflow
(6 inches)

T A

recharge ' | W; %\\ runoff
(12- 15 {“1 ‘J N (6-9 inches)
'l 'l |’, ! l

inches) FROSIH I R T
\ '"N m:':'m:””" !/i”f'
.uunum",

discharge "'l
(12 - 15 inches)

R WA W
*“‘\
AL AL

u \\\\\\\\l\\

el
Hﬁ’i’szm ﬂl Wmm

roundwater storage
60+ inches)

W{ﬂﬂlﬂﬂ

stream outﬂow
(27 inches)
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NATIONAL WATER DATA EXCHANGE

The National Water Data Exchange (NAWDEX) is a confederation of organiza-
tions that was established in 1976 as the outgrowth of recommendations made by
the two advisory committees to the Secretary of the Interior to improve access
to all federally acquired water data. 1Its primary objective is to assist in the
identification, location, and acquisition of water data. Toward this goal, the
NAWDEX Program Office and its 75 Assistance Centers, which include the Water
Resources Division District Offices, provide a |variety of services:

(1) Identification of Water-Data Collectign Sites—-the
NAWDEX Master Water Data Index identifies 460,000
water—data sites (collection organizations, site
locations, data types, measurement frequencies,
and storage media).

(2) Identification of Water-Data Sources—-the NAWDEX
Water Data Source Directory identifies the more
than 800 organizations that collect water data,
the specific locations within the organizations
that provide data, the organizations' geographic
coverage and data types, and alternate sources of
data.

(3) Water-Data Search Assistance-—the NAWDEX Program
Office and its 75 Assistance Centers help water—data
users locate and obtain data. For instance, they
will make bibliographic searches in the Water Resources
Scientific Information Center's selected water resources
abstracts. Charges for services depend on the type of

service requested and the organization fulfilling the
request.,

The NAWDEX headquarters address is: National Water Data Exchange, U.S.
Geological Survey, 421 National Center, Reston, VA 22092 (703) 648-5677.

14




NATIONAL WATER-DATA STORAGE AND RETRIEVAL SYSTEM

The National Water-Data Storage and Retrieval System (WATSTORE) provides
the data which are the basis of book and map reports that describe and analyze
the Nation's water resources. These hydrologic data are used not only in deter-
mining the adequacy of water supplies, but also in designing dams, bridges, and
flood-control projects; in allocating irrigation waters; in locating sources of
pollution; in planning for energy development; and in predicting the potential
effects on water supplies of the storage of radioactive waste. The U.S.
Geological Survey began WATSTORE in 1971, to improve access to the vast amount
of water data collected by the Water Resources Division.

All types of water data are accessed through WATSTORE. The data in
WATSTORE are grouped and stored in five files, depending on common charac-
teristics and data collection frequencies:

(1) Station Header File--an index for the 320,000 water—data
storage sites;

(2) Daily Values File--more than 240,000 daily parameters such
as streamflow, ground-water levels, specific conductance,
and water temperatures;

(3) Peak Flow File--460,000 records on annual maximum streamflow
gage height values;

(4) Water—Quality File--2,300,000 analytical results that
describe biological, chemical, and physical water
characteristics; and

(5) Ground-Water Site-Inventory File (independent but
cross-referenced to Daily Values and Water—Quality
Files)--data on 850,000 sites (construction history,
geohydrologic data, and one-time field measurements).

Information on availability of specific types of data, acquisition of data

or products, and on user charges can be obtained from the Water Resources
Division District Offices.
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WATER RESOURCES SCIENTIFIC INFORMATION CENTER

The Water Resources Scientific Information Center (WRSIC) was established
in 1966 as a national center to increase the availability and knowledge of
water-related scientific and technical information. To accomplish this purpose,
WRSIC abstracts water-resources publications from throughout the world and makes
this bibliographic information available to the water-resources community and
the public through publications and computerized bibliographic information ser-
vices. WRSIC formerly was located in the Office of Water Research and
Technology, and, in late 1982, the Secretary of the Interior transferred it to
the Geological Survey's Water Resources Division where it would complement the
Division's longstanding program of disseminating water information to the
public. Information on WRSIC products, such ag ''Selected Water Resources
Abstracts," can be obtained from the WRSIC Program Office, Branch of Water
Information Transfer at Water Resources Scientfific Information Center, U.S,
Geological Survey, 425 National Center, Reston, VA 22092 (703) 648-6821.

PUBLIC INFORMATION SERVICE

Hundreds of hours are spent annually by the Pennsylvania District
responding to over 1,000 data/information requests. These requests are received
from public officials at all levels of government, water management personnel,
consultants, universities, industry, and the public. In addition to providing
information and materials for specific needs and making distribution of
water-resource reports, district staff answer general questions on hydrology,
water as a resource, and hydrologic mapping, as well as on the products, pro-
jects, and services of the Water Resources Division.
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CURRENT PROJECTS

SURFACE-WATER STATIONS (PAOOl)

LOCATION: Statewide

COOPERATOR(S): PaDER, Bureau of Water Resources Management; National Oceanic
and Atmospheric Administration (NOAA)

PERIOD OF PROJECT: Continuous since June 1931

PROJECT CHIEF: Carney P. Humphreys, Jr.

HEADQUARTERS OFFICE: Harrisburg, PA

PROBLEM: Surface-water information is needed for purposes of surveillance,
planning, design, hazard warning, operation and management in water-related
fields such as water supply, hydroelectric power, flood control, irrigation,
bridge and culvert design, wildlife management, pollution abatement, flood-plain
management, and water resources development. To provide this information, an
appropriate data base is necessary.

OBJECTIVE: A. To collect surface-water data sufficient to satisfy needs for
current-purpose uses, such as 1) assessment of water resources, 2) operation of
reservoirs or industries, 3) forecasting, 4) disposal of wastes and pollution
controls, 5) discharge data to accompany water—quality measurements, 6) compact
and legal requirements, and 7) research or special studies. B. To collect data
necessary for analytical studies to define for any location the statistical
properties of, and trends in, the occurrence of water in streams, lakes, and
estuaries for use in planning and design.

APPROACH: To collect stream discharge, stream and lake stage data from a net~-
work of gaging stations to define streamflow conditions within the state of
Pennsylvania. Standard methods of data collection will be used as described in
the series, "Techniques of Water Resources Investigations of the U.S. Geological
Survey."

PROGRESS: Hydrologic data for continuous record, reservoir, and partial-record
surface-water stations in the state of Pennsylvania are published in the annual
series "Water Resources Data - Pennsylvania." These data reports are published
in three volumes: Volume 1l - Delaware River Basin; Volume 2 - Susquehanna and
Potomac River Basins; and Volume 3 - Ohio and St. Lawrence River Basins.
Presently operating 529 active sites; 275 continuous recording and 254 others.

PLANS: Continue operation of the surface water data network incorporating
changes by supplementing network with new, discontinued, or relocated data
sites.
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SUSQUEHANNA FLOOD FORECASTING SYSTEM IMPROVEMENT PROGRAM

LOCATION: Central Pennsylvania
COOPERATOR(S): NOAA, National Weather Service

PERIOD OF PROJECT: February 1986 to September

PROJECT CHIEF: Clayton D. Kauffman, Jr.

HEADQUARTERS OFFICE: Harrisburg, PA

PROBLEM:
$82,500,000 (1984 dollars). Studies indicate
coupled with various preparedness measures can
cent.

OBJECTIVE:
overall improvement program which also includes

1988

Average annual flood damages in the Susquehanna Basin are about

that improved flood warning
reduce damages by 10 to 15 per-

To upgrade the data collection network in the basin as part of the

improved hydrologic forecasting

capability, enhanced forecast and warning diss?mination, and improved radar

coverage.

APPROACH: Provide more data to the Middle Atl

ntic River Forecast Center by

constructing 13 new stream gages and installing 33 air temperature and 61 preci-

pitation gages in the basin. Accomplish more

imely collection of data by

installing satellite telemetry DCPs and landline telemetry (telephone modems) on

39 stream, 33 air temperature, and 79 precipit
Harrisburg satellite receive site by upgrading
viding an uninterruptible power supply and spar
nate down time.

PROGRESS: All instruments have been purchased,
one construction site is essentially completed,
for bids, a new computer upgrade has been order
has been accomplished.

PLANS: Continue the same as in the past until
completed.
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tion gages, and improving the
computer capabilities and pro-
e components to virtually elimi-

50 percent have been installed,
three are ready for invitation
ed, and data collection training

all elements of the project are




GROUND-WATER STATIONS (PA0O2)

LOCATION: Statewide

COOPERATOR(S): PaDER, Bureau of Topographic and Geologic Survey

PERIOD OF PROJECT: Continuous since January 1931

PROJECT CHIEF: Henry J. McCoy

HEADQUARTERS OFFICE: Harrisburg, PA

PROBLEM: Long—-term water-level records are needed to evaluate the effects of
climatic variations on the recharge to and discharge from the ground-water
systems, to provide a data base from which to measure the effects of develop-
ment, to assist in the prediction of future supplies, and to provide data for
management of the resource.

OBJECTIVE: To collect water—level data sufficient to provide a minimum long-
term data base so that the general response of the hydrologic system to natural
climatic variations and induced stresses is known and potential problems can be
defined early enough to allow proper planning and management. To provide a data
base against which the short-term records acquired in areal studies can be ana-
lyzed. This analysis must 1) provide an assessment of the ground-water
resource, 2) allow prediction of future conditions, and 3) provide the data base
necessary for management of the resource.

APPROACH: Data from the observation well network and project wells will be
collected and processed in the subdistricts. PaDER's well completion reports
will be translated to the Ground Water Site Inventory (GWSI) file.

PROGRESS: All ground-water network data were collected on schedule and
published in the annual series '"Water Resources Data-Pennsylvania." Translation
of well completion reports to GWSI file continued.

Presently operating 62 continuous sites.

PLANS: Continue with translation of PaDER well completion reports to GWSI file.
Continue to operate network through subdistrict offices.
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FLOOD INVESTIGATIONS

LOCATION: Statewide

COOPERATOR(S):

PERIOD OF PROJECT: July 1972 to September 198

PROJECT CHIEF: Herbert N. Flippo

HEADQUARTERS OFFICE: Harrisburg, PA

PROBLEM: The National Flood Insurance Act of

Protection Act of 1973 provide for the operati

The Federal Emergency Management Agency needs

Federal Emergency Management Al

(PA006)

gency (FEMA)

7

1968 and the Flood Disaster
on of a flood insurance program.
flood studies in selected areas to

determine applicable flood insurance premium rates.

OBJECTIVE:
format.

APPROACH :
or photogrammetric methods.

To conduct the necessary hydrologi
studies of areas assigned by FEMA and to prese

To conduct the necessary evaluation

c and hydraulic evaluations and
nt the results in an appropriate

or to conduct surveys by ground

Determine flood-discharge frequency relationships

using local historical information, gaging station records, or other applicable

information.

Determine water—-surface profiles

using step—backwater models or by

other acceptable methods and furnish the results in reports prepared to FEMA

specifications.

PROGRESS:

PLANS:
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All 197 studies have been completed
mitted to FEMA and the remainder are in review,
100-year depths, Water Resources Investigation
pared to provide data for part of the communit

157 of which have been sub-

A procedure for estimating
Report (WRIR 86-4195) was pre-
studies.

»

y

Complete review of the remaining studies.




PROGRAM FOR THE COLLECTION, STORAGE, AND RETRIEVAL OF WATER-USE
DATA IN PENNSYLVANIA (PA0O7)

LOCATION: Statewide

COOPERATOR(S): PaDER, Bureau of Water Resources Management

PERIOD OF PROJECT: Continuous since October 1977

PROJECT CHIEF: John R. Ritter

HEADQUARTERS OFFICE: Harrisburg, PA

PROBLEM: Waters in Pennsylvania are under stress to supply increasing demands
for domestic, industrial, agricultural, and other uses. Competition for water
dictates that available supplies be matched with uses most beneficial to the
common good. Information has been collected for many years describing quantity
and quality of available water. Information on use of water is needed also 1if
the best decisions are to be made about critical water problems such as resource
allocations, water—quality reslduals, environmental impact, and energy develop-
ment.

OBJECTIVE: To provide water—use information for the optimum utilization and
management of the State's water resources for the overall benefit of the people
of Pennsylvania and the United States. This program will modify and improve the
State's existing system to collect, store, and disseminate water—use data to
complement data on availability and quality of the State's water resources. The
new system will be responsive to the data needs of local users, the Geological
Survey, and other federal agencies.

APPROACH: Responsibilities will be divided between the cooperator and the
Geological Survey to reflect the most efficient means of meeting the objectives

of the program. Direction, management, and standards development to meet the
National needs will be the responsibility of the Geological Survey. Field acti-

vities for the acquisition and storage of the data at the State level will be
the primary responsibility of the PaDER, Bureau of Resources Management.

PROGRESS: Water use data were entered lnto the system. A report on water use
in Pennsylvania was written, reviewed and revised.

PLANS: Submit report for approval. Obtain and enter data on return discharges
for sewage treatment plants.
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APPRAISAL OF WATER RESOURCES AND THE
ON THE WATER RESOURCES OF WASHINGTON COUNTY, PA

LOCATION: Southwestern Pennsylvania

COOPERATOR(S ):

PERIOD OF PROJECT: October 1982 to September

PROJECT CHIEF: Donald R. Williams

HEADQUARTERS OFFICE: Pittsburgh, PA

PROBLEM:

particularly conceruned about the reduction of

EFFECTS OF COAL MINING
(PA107)

PaDER, Bureau of Topographic and Geologic Survey

1986

Washington County authorities and ciltizens are concerned about the
effect that large-scale mining will have on their water resources.

They are
ground-water storage in shallow

aquifers and the effect on municipal reservoins which service about 75 percent

of the county residents.

There is also concern of the acid mine drainage
problem expanding to uneffected areas of the county.

The problems confronting

Washington County are compatible with priorities established for federal energy

resource studies, particularly in the field of

OBJECTIVE:

coal hydrology.

(1) Appraise the ground-water resources of Washington County.
(2) Evaluate the effect of mining on hydrology

in general and on ground-water

supplies serving populated areas overlying subsurface coal yet to be mined, in

particular.
in general and a main water-supply reservoir,

APPROACH:
checked, and tabulated.
further quantified with hydrologic testing of

(3) Define the surface-water characteristics throughout the county

in particular.

County—wide records of wells and springs will be compiled, field
Ground-water occurrence and availability will be

existing open wells. The hydro-

logic effects of coal mining will be determined principally by comparing hydro—

logic conditions in a mined and unmined water

hed. Streamflow data collected at

six gaging stations and approximately 40 intenmittent sites will be used to

develop low-flow frequency data.
selected ground-water and surface-water sites

Water quality data will be collected at

to delineate geochemical trends

along the ground-water flow path and to determine the severity of acid mine

drainage throughout the county.
PROGRESS:
complete except reporte.

PLANS: Revise report after reviews.
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the gaging stations and observation well sheltlers from the county.

Transmit

Removed most of
Project

review process.
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DISTRIBUTED PARAMETER AND STORM LOAD SEDIMENT MODELS FOR
SURFACE MINING IN PENNSYLVANIA (PA108)

LOCATION: Central Pennsylvania

COOPERATOR(S): None

PERIOD OF PROJECT: November 1979 to September 1985

PROJECT CHIEF: Lloyd A. Reed

HEADQUARTERS OFFICE: Harrisburg, PA

PROBLEM: Control of suspended sediment from areas affected by surface mines
depends on the amount of sediment and runoff produced, and the effectiveness of
the methods used to control the sediment. Methods are needed to predict sedi-
ment concentrations and yields from surface mines with respect to different soil
types, the different phases associated with surface mining, and the sediment
control ponds.

OBJECTIVE: Measure sediment discharge on a storm basis from five hydrologic
response units that are affected by surface mining. Develop a model to predict
sediment discharges based on precipitation, area, mining phase, season, soil
particle size distribution, soil type, slope, and pre— and post land use.
Predict the effectiveness of sediment-control ponds in reducing sediment loads
and sediment concentrations.

APPROACH: Rainfall runoff and sediment discharge will be measured from five
hydrologic response units where coal is being surface mined, above and below
three sediment control ponds. The area disturbed by different phases of mining
will be determined monthly, and the areas that drain internally (slope toward
the pit) will also be determined. A sediment discharge highway construction
model developed for the Pennsylvania Department of Transportation will be
modified for surface mining sites. The model predicts sediment discharge on a
storm by storm basis. The distributed parameter model that predicts ianstan-
taneous water discharge and sediment concentration will be tested using the data
collected from the eight gaging stations.

PROGRESS: Project complete except report.

PLANS: Revise report and submit for approval.
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EFFECTS OF AGRICULTURAL BEST MANAGEME
SOURCES IN THE CONESTOGA RIVER BASIN AB

LOCATION: Southeastern Pennsylvania

COOPERATOR(S): PaDER, Bureau of Water Quality

PERIOD OF PROJECT: January 1981 to September

PROJECT CHIEF: Patricia L. Lietman

HEADQUARTERS OFFICE: Harrisburg, PA

PROBLEM: The surface and ground waters of the
Lancaster County, are degraded by runoff and i
culture. Suspended sediment, phosphorus, nitr
in many parts of the basin, particularly those

NT PRACTICES ON NONPOINT
(PA118)

OVE LANCASTER, PA

Management

1991

Upper Conestoga River basin,
nfiltration from intensive agri-
ates, and bacteria are excessive

areas underlain by carbonate for-

mations. The basin is one of the twelve water
tation of Best Management Practices (BMPs) as
Water Program (RCWP). Minimal data are availa
BMPs in controlling agricultural runoff and i
systems. Virtually no data are available to as
tion on water chemistry, particularly bacteria

OBJECTIVE: To define the surface-water and gr
any changes in water quality during and after
Conestoga River basin. To evaluate changes in
ground-water quality due to installation of BM
acres each) and one larger site (about 5 squar

heds designated for implemen-

art of the National Rural Clean
le to assess the effectiveness of
iltration to the ground water
sess the effects of BMP installa-—~
and nitrate.

ound-water quality and to monitor

BMP installations in the Upper
runoff and surface-water and

Ps at two small sites (about 50

e miles) in the basin.

APPROACH: Nutrient and herbicide concentrati
suspended-sediment concentrations in surface
after the implementation of BMPs at three sit
watershed will be monitored for water quality
record or partial-record gaging stations, aut
gages and wells. Statistical analysis and hy
evaluate changes in water quality.

PROGRESS: Post=BMP monitoring was continued

toring was completed in the small watershed b
gement BMPs were implemented at that time and
Pre~BMP monitoring was completed at Field Sit
will be installed and post=BMP monitoring beg
data analysis of Field Site 1 shows increasin
concentrations, decreasing suspended sediment
runoff, and increasing nitrogen concentration
terracing and nutrient management. One report
published and a Fact Sheet has been approved.

PLANS: Post=BMP monitoring will continue at J
be written and entered in the review process.
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ns in ground and surface water and
ater will be monitored before and
s. Two field sites and a small
through the use of continuous-
matic samplers, recording rain
rologic models will be used to

t Field Site l. Pre-BMP moni-
sin in March 1986; nutrient mana-
post-BMP monitoring began.

2; nutrient management practices
n in October 1986, Preliminary
trends in ground water nitrate
and phosphorus concentrations in
in runoff as a result of

and a journal article have been

11 sites. Two more reports will



IMPACTS OF SURFACE MINING ON WATER QUALITY OF THE STONY FORK
WATERSHED, FAYETTE COUNTY, PENNSYLVANIA (PA124)

LOCATION: Southwestern Pennsylvania

COOPERATOR(S): PaDER, Bureau of Surface Mine Reclamation

PERIOD OF PROJECT: October 1981 to September 1986

PROJECT CHIEF: John R. Ritter

HEADQUARTERS OFFICE: Pittsburgh, PA

PROBLEM: The PaDER, Bureau of Mining and Reclamation (BMR), and other regula-
tory agencies need to know the Impacts of surface mining on the hydrologic
environment in order to properly evaluate permit applications for surface
mining. The BMR is particularly interested in areas which they consider sen-
sitive; for example, watersheds of high quality and low buffering capacity.
Stony Fork is considered a sensitive watershed by the BMR; its alkalinity aver-
ages 10 mg/L, its pH ranges between 6.0 and 7.0 and its specific conductance is
usually less than 200 uS/cm. A substantial data base has already been
established under Project PAO80, but an extension of the data-collection program
is needed so that the hydrologic impacts of future mining and reclamation prac-
tices can be determined.

OBJECTIVE: To determine the cumulative impacts of mining, particularly reclama-
tion, on the hydrologic environment with respect to water quality, and patterns
of streamflow during mining and reclamation.

APPROACH: The gaging stations 03070420 (Stony Fork Tributary near Gibbon Glade,
PA) and 03070455 (Stony Fork near Elliottsville, PA) would continue data collec-
tion including surface water discharge, precipitation, suspended sediment, and
water quality (pH, specific conductance and water temperature). The gaging sta-
tions are equipped with analog digital recorders (ADR) for stream stage, U.S.
Geological Survey flow thru water quality monitors (pH, specific conductance,
and temperature), PS—-69 pumping sediment samplers and recording rain gages. One
of the gaging stations (03070420) is upstream from all mining and has had no
land-use change during the data collection. The other gaging station (03070455)
is downstream from all mining activity. Samples are collected at five partial
record stations for laboratory analysis.

PROGRESS: Report written and in technical review. Project complete except
report.

PLANS: Publish report.
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IMPACT OF URBANIZATION ON THE QUALITY AND QUANTITY OF
STREAMFLOW AND GROUND-WATER RECHARGE IN EASTERN CHESTER COUNTY,
PENNSYLVANIA (PAl29)

LOCATION: Southeastern Pennsylvania

COOPERATOR(S): Chester County Water Resources Authority

PERIOD OF PROJECT: October 198l to September 1985

PROJECT CHIEF: Ronald A. Sloto

HEADQUARTERS OFFICE: Malvern, PA

PROBLEM: A large regional sewer system constructed in the Valley Forge area has
reduced the quantity of ground-water recharge and streamflow in the Crum,
Valley, Darby, Pickering, and Ridley Creek basins. The quality of water in the
streams and ground may have changed.

OBJECTIVE: Determine to what extent streamflow and recharge to ground water has
been reduced by urbanization. Determine how quality of both ground and surface
water has been changed by urbanization. Special emphasis will be placed on the
impact of sewering the study area.

APPROACH: A 6~ month planning study will be made to: (1) do a literature
search, (2) collect and evaluate existing data, (3) evaluate applicable models,
(4) plan data collection program, (5) prepare report outline, and (6) prepare
detailed project documents detailing manpower and cost.

PROGRESS: Project is complete except reports.

PLANS: Reports are in review. Director's approval anticipated in FY87.
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PREIMPOUNDMENT STUDY OF THE QUALILTY OF WATER OF
SWATARA STATE PARK RESERVOIR (PA132)

LOCATION: Central Pennsylvania

COOPERATOR(S): PaDER, Bureau of State Parks

PERIOD OF PROJECT: November 1981 to March 1985

PROJECT CHIEF: David Fishel

HEADQUARTERS OFFICE: Harrisburg, PA

PROBLEM: A multipurpose reservoir is to be built in Swatara State Park.
Although the primary purpose is for recreation, storage in the impoundment will
also be allocated for supplemental water supply. The proposed impoundment will
be downstream from an area that has been extensively mined for anthracite. Acid
mine drainage from the headwaters of Swatara Creek, culm and sediment from aban-
doned and active mines, and nutrient loads from agricultural drainage will flow
into the reservoir, The effect of these discharges on the quality of water in
the reservoir and water to be released to downstream users is unknown.,

OBJECTIVE: To characterize the water and sediment entering the impoundment area
and to estimate the effect of the reservoir on water quality. Specific objec-
tives are: (1) To determine concentrations of sediment, nutrients, major ions,
and selected metals common to acid mine drainage and the average annual load of
constituents entering the impoundment area. (2) To determine the concentration
of nutrients and metals in the streambed material and soils in the impoundment
area. (3) To estimate the future quality of water in the reservoir and Swatara
Creek downstream of the reservoir.

APPROACH: Water discharge will be monitored continuously at two sites upstream
from the proposed impoundment. Suspended sediment will be sampled daily during
base flow conditions and more frequently during storms. Automatic samplers will
be used. Daily, monthly, and annual sediment discharges will be determined at
each site., Water—quality samples will be collected monthly and during three
storms per year to define temporal variation in constituent concentrations for
nutrients, major ions and trace metals. A third monitoring site downstream of
the impoundment will consist of a rated wire-weight gage with monthly and storm
sampling for sediment and chemical constituents. Data at the downstream site
will be used to compare preimpoundment water quality with estimated quality of
water released from the reservoir. All water-quality data will be entered into
the U.S. Geological Survey Water Data Storage and Retrieval System (WATSTORE).

PROGRESS: The published preliminary report was given to the cooperator on
September 2, 1986. An abstract of the final results was presented at the U.S,
Geological Survey Northeast Region Water Quality Conference. The final report
has been reviewed by the cooperator, and PaDER, Bureau of Water Quality, Dams and
Waterways, and Mining and Reclamation. The final report is at regional review.
Project complete except report.

PLANS: Final report will be prepared for Director's approval.,
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NORTHEAST GLACIAL VALLEYS REGIONAL AQUIFER SYSTEM
ANALYSIS (RASA) (PA1l33)

LOCATION: North-central Pennsylvania

COOPERATOR(S): None

PERIOD OF PROJECT: February 1982 to September 1984

PROJECT CHIEF: David J. Wangsness

HEADQUARTERS OFFICE: Harrisburg, PA

PROBLEM: Hydrologic, hydraulic, and geologic data are needed on the glacial
valleys of Pennsylvania for the Northeast Glacial Valleys Regional Aquifer
System Analysis (RASA).

OBJECTIVE: To collect, compile, and interpret data to determine the geohydrolo-
gic character of the glacial valleys in Pennsylvania.

APPROACH: Proposals were prepared to do interpretive studies in three areas in
northwestern and northcentral Pennsylvania. None of the areas were selected for
the first phase of studies. Geohydrologic data are collected, compiled, and

iaterpreted as directed by the RASA Team.

PROGRESS: Analyzed geologic, geophysical, and surface- and ground-water hydro-
logic data at the tributary-stream infiltratign sites in Tioga County. Began
development of ground-water flow model at Asaph. Began preparation of report.

PLANS: Complete development of ground-water flow model and prepare report.
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WATER RESOURCES OF THE FURNACE CREEK BASIN,
LEBANON AND BERKS COUNTIES, PA (PA139)

LOCATION: Southeastern Pennsylvania

COOPERATOR(S): Mill Creek Township

PERIOD OF PROJECT: October 1982 to September 1985

PROJECT CHIEF: L. DeWayne Cecil

HEADQUARTERS OFFICE: Malvern, PA

PROBLEM: Pumpage will increase with increasing population. Because much of the
rock in the basin has a very low permeability and specific yield, interference
between wells may be serious. Also, runoff available to a public-supply reser-
voir will decline. The hydrology needs to be studied to manage the water
resources properly.

OBJECTIVE: Describe the availability and quality of the water resources of the
Furnace Creek basin. Show how this study can be used to understand the water
resources of the rest of the Reading Prong.

APPROACH: A recording gage (pipe well) will be established on Furnace Creek and
2 years of data collected. Three nonrecording daily precipitation stations and
10 observation wells will be operated. A water budget will be prepared from
these data. Wells will be inventoried, a water—table map prepared, pumping
tests conducted, and well yields will be estimated. Ground and surface-water
samples will be collected and analyzed.

PROGRESS: Project in report writing stage. Daily diversion values from
Womelsdorf— Womelsdorf Robesonia Joint Water Authority for 1985 and 1986 Wis
have been obtained and will be applied to surface water station data for
baseflow separation and water budget calculations. Project complete except

report.

PLANS: Complete report.
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APPLICATION OF LIMESTONE QUARRY WASTE IN THE ABATEMENT
OF ACIDIC DRAINAGE FROM A COAL STRIP-MINE SITE (PAl42)

LOCATION: West-central Pennsylvania

COOPERATOR(S): PaDER, Bureau of Surface Mine Reclamation

PERIOD OF PROJECT: January 1983 to September 1988

PROJECT CHIEF: David J. Wangsness

HEADQUARTERS OFFICE: Harrisburg, PA

PROBLEM: Acid from strip-mine spoil is a major source of acidic drainage in
Pennsylvania and other eastern coal—-producing states. Applying limestone quarry
waste on strip-mine spoil promises to abate acid mine drainage. Research is
needed to test this abatement technique at a large field site.

OBJECTIVE: To evaluate the effectiveness of a

plying limestone quarry waste on
coal strip—mine spoil in abating acidic draina

S

APPROACH: The study will be a cooperative eff
Pennsylvania State University, and PaDER. Lim
applied (250 and 500 tons per acre) on strip-
2.5 acres in size). A third area will serve a
of the saturated and unsaturated zones, seeps,
site will be monitored in order to evaluate th

rt of the U.S. Geological Survey,

stone quarry waste will be

ne spoil at two test plots (each
a control plot. Water quality
springs and streams at the test
abatement technique.

PROGRESS: Twelve months of pretreatment and 3
quality data have been collected from the satu
the test site. Two months of pretreatment and
have been collected from the unsaturated zone.
indicates positive benefits to the mine discha
application. Pretreatment data collection has
report describing the hydrology and geochemist
ten and is on-going.

months of post—treatment water-—
ated zone, seeps, and stream at
36 months of post—-treatment data
Preliminary analysis of data
ges as a result of the limestone
been completed. An interim
y of the mine site has been writ-

PLANS: Interpret the data and complete the report,
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HYDROLOGY OF THE GLACIATED VALLEYS OF THE SUSQUEHANNA RIVER BASIN,
APPALACHIAN PLATEAU PROVINCE, PENNSYLVANIA (PAl43)

LOCATION: Northeastern and North—-Central Pennsylvania

COOPERATOR(S): PaDER, Bureau of Topographic and Geologic Survey

PERIOD OF PROJECT: January 1983 to September 1987

PROJECT CHIEF: David J. Wangsness

HEADQUARTERS OFFICE: Harrisburg, PA

PROBLEM: The many surface-water withdrawals from the Susquehanna River may
affect the availability of water to some users and the quality of the river
during drought conditions. A possible solution to the problem is the availabi-
lity of water in the unconsolidated aquifers underlying the glaciated valleys in
the upper part of the Susquehanna River basin. Information is needed on the
hydrogeology of the valley=fill aquifers for proper water-resource management
and development.

OBJECTIVE: To evaluate the unconsolidated aquifers underlying the glaciated
valleys of the study area.

APPROACH: Will do surficial mapping, geophysical investigations, test drilling,
well inventory, pumping-test analysis, ground-water level monitoring, seepage
runs, collection and analysis of water—quality samples, and development of a
ground-water flow model in a selected area (possibility Towanda).

PROGRESS: Analyzed geologic, geophysical, and ground-water hydrologic and water-
quality data and began preparation of final report.

PLANS: Complete final report.
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EFFECTS OF ACID RAIN ON THE WATER QUALITY OF LAUREL RIDGE,
SOMERSET COUNTY, PENNSYLVANIA (PA1l45)

LOCATION: Southwestern Pennsylvania

COOPERATORS(S): U.S. Environmental Protection Agency

PERIOD OF PROJECT: April 1983 to September 1993

PROJECT CHIEF: Emitt C. Witt

HEADQUARTERS OFFICE: Pittsburgh, PA

PROBLEM: Headwater streams in portions of Someérset County, Pennsylvania are
extremely sensitive to acidic deposition and caemical weathering of soils. As a
result of this situation there is possible damage to fish and other components
of the aquatic ecosystem.

OBJECTIVE: To determine the effects of acidic deposition on the chemistry of a
group of poorly buffered headwater streams. The immediate effects of storms and
snowmelt will be assessed as well as temporal trends over a period of several

years.

APPROACH: Approximately seven 2 to 3 m12 forested basins have been selected for
long~term (10 years plus or minus) monitoring.; One fully instrumented primary
site will be equipped with stage recorder, prec¢ipitation monitor, wet/dry depo—-
sition collector, and automatic pumping sampler. The primary site will be
sampled for a number of indicator constituents | monthly at various flows, and
intensively during about four storms and snowmelt each year. The six satellite
sites will be sampled monthly. The data will be treated to a 'Seasonal Kendall'
test for trend.

PROGRESS: Completed over 40 months of base flow chemical analyses at long-term
monitoring site. Completed data summary for national report by headquarters.
Sampling of satellite sites terminated as of rch 1986.

PLANS: Continue monthly baseflow chemical analyses at long-~term monitoring site
at North Fork Bens Creek. Publish comprehensive report showing results of data
collected through September 1986,
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GROUND WATER RESOURCES OF CAMBRIAN AND ORDOVICIAN CARBONATE ROCKS IN
THE VALLEY AND RIDGE PROVINCE IN PENNSYLVANIA (PAl146)

LOCATION: Central Pennsylvania

COOPERATOR(S): PaDER, Bureau of Topographic and Geologic Survey

PERIOD OF PROJECT: July 1983 to December 1986

PROJECT CHIEF: Albert E. Becher

HEADQUARTERS OFFICE: Harrisburg, PA

PROBLEM: During the drought period of 1980-8l, eight communities using water
from the Cambrian and Ordovician carbonate rocks in several elongated, anticli-
nal valleys in central Pennsylvania experienced severe water shortages. High
concentrations of nitrate have been found in the water supply of another com—
munity and recent water—quality data indicates the problem may be widespread.
Detailed hydrologic information is needed to aid in efforts to reduce the impact
of drought and to define the areal extent and severity of nitrate contamination.

OBJECTIVE: (1) To evaluate and describe quantitatively the ground-water resour-
ces of the Cambrian and Ordovician carbonate rocks in the Appalachian Mountain
Section of the Valley and Ridge Province in Pennsylvania. (2) To determine the
areal extent and degree of nitrate contamination and the quality of ground
water. (3) To estimate the effects of below normal recharge on water levels.

APPROACH: Analyze existing data in the Ground Water Site Inventory (GWSI), Water
Quality and Daily Values files, published reports and unpublished information
from other sources to determine new data needs. Inventory wells and obtain con-
tinuous water~level data from about five wells and area-wide synchronous
measurements for two periods. Collect about 75 ground-water samples to be ana-
lyzed for the major ions including nitrate, and selectively for lead, silver,
arsenic, zinc, cadmium, chromium, nickel, organics and fecal coliform.
Statistical Analysis Sytem (SAS) univariate and plot statistical procedures will

be used to create graphs and tables to describe and compare properties of the
ground-water resource.

PROGRESS: All water quality data have been entered into the database. The
water quality and ground-water site inventory files have been corrected and
manipulated to produce tables and statistical analysis of stored data. Base
maps for the final report were prepared and the geology was drafted on these.
Well locations and numbers were drafted on the mylar base by computer and
plotter.

PLANS: Complete writing of report and submit for review.
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A MODEL OF GROUND-WATER FLOW IN THE CARBONATE ROCK OF THE

LITTLE LEHIGH CREEK BASIN, LEHIGH

LOCATION: Southeast Pennsylvania
COOPERATOR(S): Delaware River Basin Commissiaq
PERIOD OF PROJECT: October 1983 to September
PROJECT CHIEF: Ronald A. Sloto

HEADQUARTERS OFFICE: Malvern, PA

PROBLEM: The Delaware River Basin Commission

COUNTY, PA (PA148)

1986

(DRBC) and the basin states want

to protect and possibly augment the base flows of streams while permitting some

additional ground-water development.

Delaware River basin for other rock types.
are among the most important in terms of both
flow model of a carbonate rock area.

OBJECTIVE: Develop a ground-water flow model

the Little Lehigh Creek basin to gain a detail
system to provide a foundation for sound water
conclusions reached in this study may be usefu

in other carbonate rock areas in the Delaware
APPROACH:

possible, verified. The completed model will

pumping wells on the base flow of Little Lehig

PROGRESS: Second multiple observation well,
Calibration of steady state three-dimensional

hydrologic conditions completed.

are used in refining hydrologic budgets.

completed. Writing report. Project complete
PLANS: Report in review process.
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for metamorphic rocks and the Coastal Plain, n
Be

1

Began simuld
Results for 1984 and 1981 simulations are comp
Some

ground-water flow models exist
one have been developed within the
cause the carbonate rock aquifers
use and yield, the DRBC wants a

of the carbonate aquifer system in

ed understanding of the hydrologic
management practices. The

1 in the planning of withdrawals

River basin.

A three-dimensional digital ground-water flow model of the carbonate
rock aquifers in the Little Lehigh Creek basin

will be calibrated, and if
be used to estimate the impacts of
h Creek.

2 hour aquifer test completed.
ground-water flow model for 1984
tion of 1981 drought conditions.
uted. Generally, model results

geophysical well logging was
except report,




DETERMINATION OF THE CUMULATIVE IMPACT OF ACID MINE
DISCHARGES TO THE WEST BRANCH SUSQUEHANNA RIVER BETWEEN CURWENSVILLE .
AND RENOVO, PENNSYLVANIA (PA1l50)

LOCATION: North-central Pennsylvania

COOPERATOR(S): None

PERIOD OF PROJECT: January 1984 to September 1984

PROJECT CHIEF: Robert A. Hainly

HEADQUARTERS OFFICE: Harrisburg, PA

PROBLEM: Many tributaries to the West Branch of the Susquehanna River between
Curwensville and Renovo are inaccessible by roads. Because of the surface
mining common in this area, it is suspected that many of these tributaries could
be significantly affected by acid mine drainage. None of these tributaries have
ever been sampled and their water quality is not known. The effect of these
tributaries on the West Branch was indicated as recently as July 27, 1983, when
the discharge of a regulated stream used to control the quality of the West
Branch was decreased and the pH of the River at Williamsport dropped from 6.7 to
5.3 units in a 24-hour period.

OBJECTIVE: (1) To measure the acid mine discharge of all the significant tribu-
taries to the West Branch of the Susquehanna River between Clearfield and
Renovo. (2) To determine the cumulative impact of the discharges on the water
quality of the river.

APPROACH: Water-quality samples will be collected at 98 sites in the spring and
summer of 1984. The water-quality constituents commonly associated with acid
mine drainage will be determined. Field analyses will include water discharge,
pH, specific conductance, acidity and alkalinity. Sulfate and dissolved and
total iron, aluminum, manganese and zinc will be included in the laboratory ana-
lyses. Statistical analyses of concentration data and constituent load com-
putations will be used to determine impacts of individual tributaries and the
cumulative impact of all tributaries on the water quality of the West Branch.

PROGRESS: District review of the interpretive report indicated that more revi-
sion and reorganization is necessary before the report could be sent out for
colleague review. Project complete except report.

PLANS: Revise the report as indicated by District reviewers and submit for
colleague review. Planned publication date is December 1987.
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CHEMICAL QUALITY OF GROUND WATER AS RELATED TO LAND USE
ON THE ATLANTIC COASTAL PLAIN IN THE BHILADELPHIA, PA - CAMDEN,
NJ AREA (PA153)

LOCATION: Southeastern PA, Southwestern NJ

COOPERATOR(S): None

PERIOD OF PROJECT: February 1984 to March 19

PROJECT CHIEF: Charles R. Wood

HEADQUARTERS OFFICE: Malvern, PA

PROBLEM: Baseline ground-water quality needs

85

to be appraised, especially for

trace elements and organics. Several water quality problems have been iden-—

tified in Philadelphia including high concent
and locally volatile organic compounds. This
the Delaware River threatening water supplies

rations of iron, manganese, sulfate
poor quality water is moving under
in southern New Jersey.

OBJECTIVE: (1) Compile existing land use, water quality and water use data.
(2) Relate the effects of urbanization and land use on water quality in the
shallow, unconfined coastal plain aquifer, the confined PRM aquifer system, and

the related bedrock aquifer. (3) Estimate fu

ture impacts on water resources in

the region. (4) Formulate hypotheses explaining unusual occurrences or quan-—
tities of various chemical constituents. (5) Define data needs with special

regard for organics and trace metals,

APPROACH: Much hydrogeologic and water chemi

try data exist for the region.

Therefore, the major thrust will be to synthesize the existing data and compare
it to land use type using graphical and statistical methods. Emphasis will be

placed on organics, trace metals and contamin
although common constituents exceeding USEPA
also be studied.

PROGRESS: Report through colleague review.

PLANS: Complete report.
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WATER USE IN CHESTER COUNTY, PA (PAl54)

LOCATION: Southeastern Pennsylvania

COOPERATOR(S): Chester County Water Resources Authority

PERIOD OF PROJECT: March 1984 to September 1987

PROJECT CHIEF: Karen Vogel

HEADQUARTERS OFFICE: Malvern, PA

PROBLEM: For its water supply, much of Chester County depends on small water
companies that utilize only ground water. Many of these companies are
withdrawing water at or near the sustained yield of the aquifers. Increased
urbanization will produce local shortages. Also, existing adverse impacts of
streamflow due to ground-water pumping will be further aggravated. These
problems have become so serious that the DRBC has declared the eastern part of
the county a ground-water protected area. Data on water use are needed to
assess past, present and future effects of urbanization on ground water and
other water supplies.

OBJECTIVE: To provide a county-wide, water—use data base and to document trends
in use. The data base will be used to (1) develop water-use projections by
surface-water source, by well, by supplier and by aquifer, (2) aid in planning
for conjunctive use, and inter-connections of water companies, (3) aid in
drought contingency planning, and (4) provide a basis for protecting in-stream
uses. The study should demonstrate the utility of a water—use data base to
county planners.

APPROACH: Water—-use data from 1960 to date will be collected for each surface
source and for each well that pumps more than 10,000 gal/d. Data on interbasin
transfers and return flow will also be collected. These data will be entered
into State Water Use Data System (SWUDS) on the Prime computer. Data on all
wells for which use data are collected will be entered into the GWSI file. The
county will be divided into grid blocks, and population and land-use data will
be collected and assigned to each grid block. Estimates of maximum sustained
yield and impacts of present and projected use on streamflow will be assessed.
Trends in water use will be plotted.

PROGRESS: Data collection is nearly complete and entered. Data has been con-
solidated from several different sources and is being organized into permanent
format.

PLANS: Install MICRO-SWUDS program series on the cooperator's micro computer.
Write software to enable two way data transfer between SWUDS and MICRO-SWUDS.

Develop software programs to allow water budget analysis retrievals from the
MICRO-SWUDS database.
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GROUND-WATER QUALITY ASSESSMENT OF WARREN COUNTY, PA (PAl57)

LOCATION: Northwestern Pennsylvania
COOPERATOR(S): PaDER, Bureau of Topographic

Commissioners

PERIOD OF PROJECT:

PROJECT CHIEF: Theodore F. Buckwalter

HEADQUARTERS OFFICE: Pittsburgh, PA

PROBLEM:
water supplies for Warren County.

areas of the county. Information concerning
ground-water resources of the county is neede
opment.

OBJECTIVE: Assess the geohydrologic system i
selected sites the areal extent of ground-wat
and gas development and from disposal of othe
data on the physical/chemical character of t
hydraulic properties of the rock containing t

APPROACH: Perform literature review. Conduc
quality sampling throughout Warren County to
quality of major aquifers. Install observati
and geophysical logging. Design and conduct
report for publication in Pennsylvania Geolog
Series.

PROGRESS: About 225 wells and springs invent
collected. Water—level monitoring continues

aquifer tests were performed on high-capacity, municipal test wells,

July 1984 to December 1988

Ground water is the predominent sou
Degradatiag
industrial wastes and oil and gas development

and Geologic Survey; Warren County

rce for domestic and municipal

n of shallow ground water by

has been documented in selected

the quality and quantity of the

d for management and resource devel-

n the study area. Estimate at
er degradation resulting from oil
r hazardous substances. Provide
he contaminants; assess the

he contaminants.

t well inventory and ground-water
assess hydraulic properties and
on wells., Perform aquifer tests
test drilling program. Prepare

1ical Survey Water Resource Report

oried and 125 ground-water samples
at five observation wells. Several
High con-

centrations of dissolved methane, ethane, and propane have been found in ground-

water samples from domestic water wells and

bandoned o0il wells. Geophysical

logging was performed at seven water wells and three abandoned oil wells.

PLANS: The following work elements will be

inished: well and spring inven-

tory, aquifer testing, ground-water sampling, geophysical logging, and water-

level monitoring. Data interpretation will
Survey will complete the 1:50,000 geologic
fracture traces.
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EVALUATION OF AGRICULTURAL BEST MANAGEMENT PRACTICES AND OTHER
INNOVATIVE METHODS OF CONTROLLING NUTRIENT DISCHARGES IN THE LOWER

SUSQUEHANNA RIVER BASIN (PA158)
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LOCATION: Southeastern Pennsylvania

COOPERATOR(S): SRBC

PERIOD OF PROJECT: October 1984 to September 1990

PROJECT CHIEF: David K. Fishel

HEADQUARTERS OFFICE: Harrisburg, PA

PROBLEM: The Pennsylvania Departments of Environmental Resources and
Agriculture (PADERA) are developing a nonpoint-source control program for agri-
culture in the lower Susquehanna River basin. In addition to traditional prac-
tices, new practices or alternate schemes will be utilized to limit the
nutrients transported from farms. There is no program that evaluates the impact
of these practices on water quality in areas underlain by noncarbonate rocks in
the lower Susquehanna River basin.

OBJECTIVE: To document the water quality of surface runoff and base flow from
small agricultural watersheds and to evalute the effectiveness of agricultural
best management practices in controlling nutrient and sediment discharges in
basins underlain by noncarbonate rocks.

APPROACH: The variability and trends in surface runoff and base flow quality
due to precipitation and farming practices will be documented at two small
watersheds underlain by noncarbonate rock 2 years before and 2 years after prac-
tice implementation. The effects of the practices on sediment and nutrient
discharges will be measured using statistical trend analysis and data may be
used to model the effectiveness of the practices using the Chemical Runoff, and
Erosion from Agricultural Management Systems (CREAMS) or Hydrologic Simulation
Program-Fortran (HSPF) models. Results will be compared to determine the rela-
tive influences of physiography, geology, soils, land use, precipitation and
installed practices on water quality.

PROGRESS: One year of precipitation, land use, and water quality data has been
collected and analyzed for two stations. Lack of precipitation at the York
County site resulted in severe damage to crops and low sediment and nutrient
concentrations and discharges. High ammonia concentrations have been recorded
at the Adams County site throughout the year and may have been responsible for a
fish kill downstream from the site. Meetings with the farmers, local conser-
vation districts, and soil conservation offices have been held to explain preli-
minary data. Management plans for the Adams County site will include terraces
and grassy waterways; diversion of barnyard runoff is planned for the York
County site.
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PLANS: Data collection for the second year of the pre-implementation phase will
continue, Management plans for the two sites | will be developed and implemen-—
tation will begin near October 1987. Trends in data for the pre—implementation
data will be determined and estimates of reductions of constituent con-

centrations and discharges necessary for significant improvement to occur will
be made.
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ASSESSMENT OF NUTRIENT SOURCES IN THE SUSQUEHANNA RIVER BASIN (PAl59)

LOCATION: South-central Pennsylvania

COOPERATOR(S): Susquehanna River Basin Commission

PERIOD OF PROJECT: October 1984 to September 1990

PROJECT CHIEF: Lloyd A. Reed

HEADQUARTERS OFFICE: Harrisburg, PA

PROBLEM: The lower Susquehanna River basin has been identified as being the
major nutrient contributor to the upper Chesapeake Bay. The nutrients nitrogen
and phosphorus, which contribute to algal growth and resultant water—-quality
degradation, have been related to accelerated eutrophication of the Chesapeake
Bay.

OBJECTIVE: To characterize the nutrient discharge from the Susquehanna River
and its major tributaries south of Harrisburg, Pennsylvania to the Chesapeake
Bay.

APPROACH: Will determine (1) relative contribution of nutrients and suspended
sediment from individual tributaries, (2) seasonal variation in nutrient and
suspended sediment discharge, (3) distribution of nutrient discharge between
dissolved and particulate phases during storm runoff and base flow, and (4)
annual contribution of point—-source nutrients to the total discharge.

PROGRESS: Monthly baseflow samples have been collected but required storm
samples have not been collected due to prevailing drought conditions.

PLANS: Storm samples will be collected. The USEPA Bay Model will be used and
evaluated as to its utility for project use.
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WATER-QUALITY EFFECTS OF THE APPLICATION OF SEWAGE SLUDGE AND

ALKALINE MATERIAL ON COAL SURFACE MINES

LOCATION: Bituminous Coal Fields of Pennsylwv

COOPERATOR(S): PaDER, Bureau of Surface Mine

PERIOD OF PROJECT: January 1985 to October 1990

PROJECT CHIEF: David J. Wangsness

HEADQUARTERS OFFICE: Harrisburg, PA

Reclamation

(PA160)

PROBLEM: Information is needed on the water—quality effects associated with the
use of urban sewage sludge and alkaline material in the reclamation of surface

mines in the bituminous coal fields of Pennsylvania.

The possibility of a

reduction in acid-mine drainage and the potential for additional water-quality
problems, including the migration of metals from the sludge, are of primary

interest.

OBJECTIVE: To evaluate the water—quality effects of the application of urban
sewage sludge and alkaline material at representative surface coal mines.

APPROACH: Four surface mines that typify the

range of hydrogeologic conditions

will be selected for study. Each site will be instrumented with weirs, wells,
and lysimeters for water—-quality and other hydrologic monitoring. The water
quality at each site will be monitored 6 to 12 months prior to reclamation.

After background data has been collected, the
sewage sludge or sludge and alkaline material.
2-2.5 years following reclamation.

mine sites will be reclaimed with
Monitoring will continue for

PROGRESS: Began collection of post-reclamation water quality and other hydrolo-
gic data in the unsaturated zone, ground-water, and surface-water systems at a
30 acre mine in Clarion County. Began collection of background water quality
data at nearby mine, which has similar geologic, hydrologic, and geochemical

characteristics.

PLANS: Continue to collect water quality and

other hydrologic data at the

reclaimed and background mines. Background data collection will begin at a
second site in Clearfield County contingent on sludge-permit approval and par-

ticipation of the involved coal company.
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HYDROLOGY OF INDIAN CREEK BASIN, FAYETTE AND
WESTMORELAND COUNTIES, PENNSYLVANIA (PAl61)

LOCATION: Southwestern Pennsylvania

COOPERATOR(S): PaDER, Bureau of Surface Mine Reclamation

PERIOD OF PROJECT: March 1985 to September 1987

PROJECT CHIEF: James I. Sams

HEADQUARTERS OFFICE: Pittsburgh, PA

PROBLEM: 1Indian Creek is in a water—and coal-rich basin in southwestern
Pennsylvania where coal was formerly mined underground, but currently some sur-
face mining is in progress. Acid mine drainage (AMD) from the abandoned
underground mines has been a problem for years. Many years ago, a flume was
built to intercept the AMD and deliver it to a downstream area, but the reliabi-
lity of this flume has been questioned. Future mining permits will be requested
for large reserves of coal which remain in the basin., There is insufficient
hydrologic data available to make proper declisions by the Pennsylvania
Department of Environmental Resources (PaDER) to issue the permits. The permit
decisions must balance the benefits of mining the coal verses the detrimental
effects on the water resources in the basin.

OBJECTIVE: (1) To define the current hydrologic conditions in the Indian Creek
basin (baseline pollution level), and (2) to provide background data for eva-
luating mining regulations and permit requests.

APPROACH: A general basin-wide approach will be used. Selected water—quality
characteristics will be studied and a basin water budget will be defined. Five
stream—gaging stations with water-quality monitors and automatic sediment
samplers will be established to monitor surface-water characteristics.
Approximately 23 additional synoptic sites will be established for intermittent
surface-water determinations. Observation wells will be monitored to define
ground-water characteristics. Two climatic stations will be installed within
the basin for recording precipitation amount and intensity. Water samples will
be collected periodically at all sites for laboratory analyses.

PROGRESS: Set-up of the water quality monitoring network in the basin has been
completeds Twelve months of water—quality data have been collected from four
water—quality monitors, three sediment samplers and 28 miscellaneous sites
sampled monthly or quarterly. Also two tipping bucket rain gages and four SW
stage recorders and one ground-water stage recorder are operating. A biological
survey has been completed in the basin by PaDER.

PLANS: Write a data report. Project will be terminated October 1, 1987.
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EFFECTS OF STRIP MINING ON THE
WATERSHED IN FAYETTE COUNTY,

LOCATION: Southwestern Pennsylvania

COOPERATOR(S): PaDER, Bureau of Surface Min

PERIOD OF PROJECT: July 1985 to September 1

PROJECT CHIEF: James I. Sams

HEADQUARTERS OFFICE: Pittsburgh, PA

PROBLEM: The PADER Bureau of Mining and Rec
agencies need to know the impacts of surface
ment in order to properly evaluate permit ap
PaDER and the U.S. Geological Survey have o
result of surface mining in the Stony Fork b
and PA124, A new surface mine is proposed i
continuous monitoring stations presently in

PA124 will end September 30, 1985. The cont
would provide a unique opportunity to deter

strip mining in a small basin.

OBJECTIVE: (1) To determine hydrologic cha
viously unmined area. (2) Assess the cumul
watershed systems. (3) Provide site specific
future mining permits.

APPROACH: The basic approach will be to con
ductance, and water temperature and to sampl
on a regular basis. The samples will be ana
manganese, and zinc. In addition, samples w
selected trace metals. Data will also be co
will record precipitation intensity and amou
discharge and precipitation data will be use
model. Pre-mining, mining, and post-mining
(regression analysis).

PROGRESS: Surface mining occurred in previo
Monitoring equipment maintained, stage data
collected with expectations of being process

PLANS: Continue to collect hydrologic data,
watershed model.
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PENNSYLVANIA (PAl63)

Reclamation

88

amation (BMR) and other regulatory
mining on the hydrologic environ-
lications for surface mining. The
served hydrologic changes as a

sin since 1977 under projects PA080
mediately upstream from one of the
peration. Data collection for
nuation of the Gibbon Glade site

ne hydrologic changes caused by

ges caused by mining in a pre-
tive impact of mining to the
information to PaDER for evaluating

tinuously record pH, specific con-

e surface~ and ground-water quality
lyzed for sulfate, aluminum, iron,
111 be collected twice yearly for
llected at a climatic station which
nt and air temperature. The

d to calibrate and verify a computer
data will be analyzed statistically

usly unmined small basin.
collected, sediment samples
ed for annual report.

and with proper funding prepare




GROUND-WATER FLOW SYSTEMS AND WATER QUALITY OF THE GETTYSBURG AREA,
PENNSYLVANIA (PA1l64)

LOCATION: South—Central Pennsylvania

COOPERATOR(S): National Park Service

PERIOD OF PROJECT: September 1985 to September 1987

PROJECT CHIEF: Albert E. Becher

HEADQUARTERS OFFICE: Harrisburg, PA

PROBLEM: Water resources utilized by the National Park Service (NPS) at park
sites around Gettysburg, Pennsylvania are vulnerable to contamination from on-
site and nearby agricultural activities and possibly from other pollutants
coming from surrounding areas. An evaluation of the existing ground-water
quality and the potential for contamination is needed and requires an
understanding of the ground-water flow system(s) and their relation to surface
streams.

OBJECTIVE: Determine the divides and flow directions of ground-water system(s)
encompassing the Gettysburg battlefield and Eisenhower farm area and the rela-
tionship between ground and surface water. Evaluate the potential for surface
streams and ponds to contaminate the ground water. Determine the concentrations
of major constituents and contaminants (nitrogen species, pesticides, other
organic pollutants, and trace metals) in ground water and evaluate the extent of
contamination.

APPROACH: Establish a network of wells for measuring water levels and

collecting samples for chemical analysis. Use information from ground-water
levels, reconnaissance, seepage runs, and well points in stream beds to locate
losing reaches of streams and to select about 15 key wells from which water will
be collected for chemical analysis. An initial sample will be analyzed for

major dissolved constituents, nitrogen species and trace metals. Spring and

fall samples in 1986 will be analyzed for nitrogen, pesticides and other organic
pollutants. Summer samples will be analyzed for nitrogen only. The Park Service
will provide a basic well inventory and data on contaminants used in the area.

PROGRESS: A network of 60 wells was established, fall and spring water levels
measured, spring and summer samples collected for chemical analysis and six con-
tinuous record ground-water level sites installed. A shallow water—table system
drains through the local stream drainage basins and is controlled by the dif-
ferences in bedrock resistance to weathering. A deep system is controlled by
openings in specific bedrock layers that are poorly interconnected.

PLANS: Analyze data and prepare final report.
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GROUND-WATER FLOW IN THE CARBONATE ROCK OF THE VALLEY CREEK BASIN,

CHESTER COUNTY, PENNSYLVANIA

LOCATION:

COOPERATOR(S):

PERIOD OF PROJECT:

PROJECT CHIEF:

HEADQUARTERS OFFICE:

Ronald A.

Southeastern Pennsylvania

Sloto

Malvern, PA

Chester County Water Resources Authority

October 1985 to September

PROBLEM: The Valley Creek basin is rapidly
to an area of corporate parks, residential s
dominiums. Sixty-six percent of the Valley

bonate rocks that are the highest~yielding aquifers in Chester County.

(PAL165)

1988

hanging from an agricultural area
divisions, and high density con-

reek basin in underlain by car-

The

quantity of useable water is threatened by chemical contamination.

OBJECTIVE: To gain a detailed understanding

Creek basin to provide a basis for prudent w.

APPROACH: Complete suites of geophysical lo
well will be drilled south of Warner Quarry
three—-dimensional finite-difference digital
bonate aquifer system in the Valley Creek ba
U.S. Geological Survey's modular model progr

PROGRESS:

completed at 12 wells.
and preliminary input keyed in.

PLANS: Calibrate ground-water flow model.
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Data collection network is in place.
Test well completed to 124 feet.

of ground-water flow in the Valley
ter-management decisions.

s will be run at 12 wells. A test
o provide geohydrologic data. A
round-water flow model of the car-
in will be constructed using the
me

Geophysical logging was
Model grid constructed




HYDROLOGY AND WATER RESOURCES OF INDIANA COUNTY, PENNSYLVANIA
(PA166)
LOCATION: West-central Pennsylvania

COOPERATOR(S): PaDER, Bureau of Topographic and Geologic Survey; Indiana County
Commissioners

PERIOD OF PROJECT: May 1986 to September 1989

PROJECT CHIEF: Donald R. Williams

HEADQUARTERS OFFICE: Pittsburgh, PA

PROBLEM: 1Indiana County, in 1984, produced 12 million tons of bituminous coal,
the largest county production in Pennsylvania. Eighty four percent of this pro-
duction was from underground mines. The impacts of mining on the water resour-
ces include acid mine drainage, which affects water quality, and the draining of
shallow aquifers by subsurface mining, which affects ground-water and surface~-
water quantify. Petroleum—-production activities have also affected the surface
and ground-water quality throughout the county. Some ground-water samples
collected from northern Indiana County wells had chloride concentrations greater
than 250 mg/L and concentrations of total dissolved solids as high as 1890 mg/L.
From 1979 to 1982, Indiana County had the highest number of gas wells drilled
annually in the state, averaging 400 wells per year. Because coal mining con~-
tinues to be active in the county and petroleum production is on the increase,
county residents are deeply concerned about further effect of these activities
on the water resources.

OBJECTIVE: (1) To appraise the water resources of Indiana County, (2) determine
the effects of surface and subsurface mining on both the surface- and ground-
water quantity and quality, and (3) determine the effects of gas well drilling
on the surface~ and ground-water quality.

APPROACH: About 400 water wells will be inventoried throughout the county. Of
special interest will be the aquifer systems overlying active underground mining
and areas where there has been a sharp increase in petroleum exploration. About
20 observation wells will be equipped with continuous water-level recorders in
active mining areas, in non-mining areas, and in areas where petroleum produc~-
tion has increased. Aquifer tests will be done on the bedrock aquifers to ana-
lyze the variation of hydraulic properties with depth and between areas mined
and unmined. Water samples will be collected at about 150 wells to determine
ground~water quality. Six stream—gaging stations currently in operation in the
county will be a part of the data collection network and three additional stream
gages will be constructed. Approximately 25 additional intermittent surface-
water sites will be established throughout the county. About 6 mass-sampling
water-quality runs will be conducted at all of the surface-water sites during
base-flow conditions.
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PROGRESS: Approximately 120 wells have been inventoried and continuous water=-
level recorders were installed on five observation wells. About 40 well samples
were collected for laboratory analyses. Twelve springs have been inventoried
and sampled for laboratory analyses. Land-lease agreements and water obstruc-
tion permits were obtained for the construction of three gaging stations. The
gaging stations were constructed and operational by mid September 1986. Land-
lease agreements were obtained for two recording precipitation sites. The pre-
cip. sites were installed operatinally by Octiober 1, 1986. Approximately 22
additional surface-water sites were located flor intermittent sampling and will
complement the nine continuous recording strdamgaging sites.

PLANS: Approximately 200 wells will be inveJtoried, 15 additional observation
wells will be established, 50 wells will be gampled for lab analyses. Fifty
springs will be inventoried and sampled. A low-base flow and high-base flow
sampling run will be conducted at all surface-water sites. Two base-flow
seepage runs will be conducted simultaneously in the mined and unmined basins.
All collected data will be compiled and published in the annual Water Resources
Data report.
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GROUND-WATER QUALITY OF ERIE COUNTY, PENNSYLVANIA (PA168)

LOCATION: Northwestern Pennsylvania
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COOPERATOR(S): Erie County Department of Health

=
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"

PERIOD OF PROJECT: October 1985 to September 1987

PROJECT CHIEF: David B. Richards

HEADQUARTERS OFFICE: Pittsburgh, PA

PROBLEM: The major water resource for the City of Erie, adjacent Millcreek
Township, some adjacent areas, North East, and Union City is surface water. The
other portions of Erie County are dependent upon ground water. As a result of
industrial and municipal waste disposal sites and petroleum exploration and pro-
duction, the ground water is locally polluted/contaminated. This is determined
by the exceedances of chemical constituents beyond the PaDER and USEPA safe
drinking water limits, including: total dissolved solids, lead, chloride, iron,
and manganese. Two waste disposal sites have been on the Super Fund list:
Lord-Shope and Millcreek. The Erie County Department of Health knows of many
other waste disposal sites, but does not know of the impact of these sites on
municipal and domestic wells.

OBJECTIVE: (1) Determine ground-water quality pollution/contamination sites;
(2) develop a computer tabulation of the chemical constituent data of #1, and a
map showing the location of the sites; (3) develop a ground-water resources map
where abundant (long-term quantity) fresh ground water is available (assumed to
be the buried channels of unconsolidated deposits); and (4) define land use as
affecting ground-water quality (landfills and waste disposal sites are assumed
included in number 1),

APPROACH: (1) Identify ground water—quality problem areas (2) develop ground-
wWater quality network and store data on computer for publication; (3) delineate
buried channel unconsolidated deposits; and (4) determine ground-water flow
characteristics,

PROGRESS: The U.S. Geological Survey provided leadership in interviewing can-
didates for Hydrologist I and II for the Erie County Department of Health

(DOH). A Hydrogeologist I was hired and is working under the general super-
vision and direction of Pittsburgh Subdistrict Chief (PSDC). Major waste dispo-
sal sites in the County have been visited by Hydrogeologist I and PSDC.

PLANS: Inventory water wells in vicinity of waste disposal sites, collect some
samples, and run chemical analyses. Update 'record of wells' table with well
records received from Pennsylvania Topographic and Geologic Survey since 1979,
Enter chemical results from analyses into computer storage. Identify on maps
known ground-water contamination sites where chemical constituents exceed USEPA
and PaDER drinking water standards.
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WATER-QUALITY ASSESSMENT OF PROMPTON
PENNSYLVANIA (PA

LOCATION: Northeast Pennsylvania
COOPERATOR(S): U.S. Army Corps of Engineers,
PERIOD OF PROJECT: October 1986 to September
PROJECT CHIEF: James L. Barker

HEADQUARTERS OFFICE: Harrisburg, PA

PROBLEM: The Philadelphia District Corps of E
water—-quality data and projections of water qu
modifications of raising the full water-supply
1,180 feet.
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inflow and its outflow. To predict the enviro
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RADIUM AND RADON OCCURRENCE IN GROUND WATER OF THE
CHICKIES FORMATION, SOUTHEASTERN PENNSYLVANIA (PA170)

LOCATION: Southeastern Pennsylvania

COOPERATOR(S): PaDER, Bureau of Topographic and Geologic Survey

PERIOD OF PROJECT: October 1986 to September 1988

PROJECT CHIEF: L. DeWayne Cecil

HEADQUARTERS OFFICE: Malvern, PA

PROBLEM: Anomalous concentrations of radium are naturally present in ground
water within the Chickies Formation throughout southeastern Pennsylvania. These
anomalous radium levels do not appear to be limited to any particular location
in the Chickies Formation, and therefore may be related to unusual geochemical
conditions within the formation. Data indicate that the radium and radon in
solution seem largely confined to the Chickies Formation.

OBJECTIVE: - (1) To identify the extent and magnitude of radium and radon anoma-
lies in the Chickies Formation. (2) To identify alternative water supplies in
the Chickies for those areas where the maximum contaminant level of radium or
radon in drinking water is exceeded. (3) To characterize the geochemical and
hydrological environments associated with elevated radium and radon con-
centrations.

APPROACH: The project is organized into three program elements beginning with
the collection of available hydrologic and geochemical data. A field sampling
program will be designed and implemented after review of all available data.
Data analysis and report writing constitute the final project element.

PROGRESS: Reconaissance sampling of 51 wells for radium and radon con-
centrations was completed. e data were released as Open File Report 87-232,

Radium concentrations above the USEPA limit of 5.0 pCi/L were found in water
from 43 percent of the wells sampled.

PLANS: To sample an additional 130 wells, statistically analyze the data and

relate it to geology and aquifer geochemistry, and to begin writing the final
report.
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AQUIFER CHARACTERISTICS OF THE ROCKS

LOCATION: Statewide

COOPERATOR(S):

PERIOD OF PROJECT: January 1987 to September

PROJECT CHIEF: Dennis J. Low

HEADQUARTERS OFFICE: Harrisburg, PA

PROBLEM:

tion of sensitive ground-water resources.

PaDER, Bureau of Topographic a

Information on the aquifer character
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of the aquifer characteristics of
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APPROACH: The comprehensive summary will be
statewide and regional reports; (2) extrapola

5,000 wells, which are continuously updated a
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gﬁon of published detailed
investigations; (3) analysis of well-yield and
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PROGRESS: Ground Water Site Inventory (GWSI)

PLANS:
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SURFACE WATER STATIONS, HARRISBURG SDO (PA20l)

LOCATION: South-central Pennsylvania

COOPERATOR(S): Multiple

PERIOD OF PROJECT: Continuous since June 1931

PROJECT CHIEF: Robert A. Hainly

HEADQUARTERS OFFICE: Harrisburg, PA

PROBLEM: Surface-water information is needed for purposes of surveillance,
planning, design, hazard warning, and operation and management in water-related
fields such as water supply, hydroelectric power, flood control, irrigation,
bridge and culvert design, wildlife management, pollution abatement, flood-plain
management, and water resources development., To provide this information, an
appropriate data base is necessary.

OBJECTIVE: A. To collect surface-water data sufficient to satisfy needs for
current—-purpose uses, such as (1) assessment of water resources, (2) operation
of reservoirs or industries, (3) forecasting, (4) disposal of wastes and pollu-
tion controls, (5) discharge data to accompany water—-quality measurements, (6)
compact and legal requirements, and (7) research or special studies. B. To
collect data necessary for analytical studies to define for any location the
statistical properties of, and trends in, the occurrence of water in streams,
lakes, estuaries, etc., for use in planning and design.

APPROACH: Standard methods of data collection will be used as described in the
series "Techniques of Water Resources Investigations of the United States
Geological Survey." Partial-record gaging will be used instead of complete-
record gaging where it serves the required purpose.

PROGRESS: Hydrologic data were collected at surface-water sites in the lower
Susquehanna and upper Potomac River basins. Two continuous-record stations

(Fawns Grove and McSherrystown) were added to the network. Presently, operating
82 active sites; 54 continuous record and 28 others.

PLANS: Continue hydrologic data collection at surface-water sites with the
Lower Susquehanna and upper Potomac River basins, discontinue one site (Mt.
Nebo) and incorporate five new stream gages, 15 new rain gages, and 25 new data-
collection platforms into the existing network as they are installed by the
Susquehanna flood Forecasting Lmprovement Program.
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GROUND-WATER STATIONS, HARRISBURG SDO

LOCATION: South-central Pennsylvania

COOPERATOR(S):

PERIOD OF PROJECT:

PROJECT CHIEF: Robert A. Hainly

HEADQUARTERS OFFICE: Harrisburg, PA

PROBLEM:
climatic variations on the recharge to and di
systems, to provide a data base from which to
ment, to assist in the prediction of future s

management of the resource.

OBJECTIVE: A. To collect water level data su
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be analyzed statistically to determine their

can then be shifted to a new site. For the p
responsibility for reducing and entering in t
data collected in the district.

PROGRESS:
basins of
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Water—level data were collected on

17 continuous recording sites and 1

PLANS:
the lower Susquehanna and upper Potomac River
the installation of data-collection platforms
monitoring purposes.
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QUALITY WATER STATIONS, HARRISBURG SDO (PA203)

LOCATION: South-central Pennsylvania

COOPERATOR(S): Susquehanna River Basin Commission

PERIOD OF PROJECT: Continuous since August 1949

PROJECT CHIEF: Robert A. Hainly

HEADQUARTERS OFFICE: Harrisburg, PA

PROBLEM: Water—quality data are needed for surveillance, planning, design and
management of water resources. Water—-quality problems can affect industries,
water—-treatment facilities, and the individual consumer. To provide the
appropriate information, a data base is necessary.

OBJECTIVE: To collect water—quality data sufficient for current uses, such as
(1) assessment of water resources, (2) operation of reservoirs, and (3) research
or special studies. To collect data necessary for analytical studies to define
the statistical properties of spatial and temporal trends in the quality of sur-
face waters - streams, lakes, estuaries — for use in planning and management.

APPROACH: Water samples are collected periodically and analyzed in the U.S.
Geological Survey Central Laboratories. At some sites, temperature, dissolved

oxygen, pH, and specific conductance are monitored continuously. The operation
of the network provides chemical concentrations and loads as required by water
planning and managing agencies.

PROGRESS: Continued collection of water—-quality samples and recorded water-
quality data at stations within the lower Susquehanna basin. Presently moni-
toring 2 continuous sites and 4 others.

PLANS: To continue the data-collection program. A proposal has been developed

to remove one National Stream Quality Accounting Network (NASQAN) station
(Newport) and add three new ones (Saxton, Manchester and Tunkhannock).
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SEDIMENT STATIONS, HARRISBURG SDO (PA204)

LOCATION: South-ceuntral Peununsylvaunia

COOPERATOR(S): PaDER, Bureau of Water Resources Management

PERIOD OF PROJECT: Continuous since October 1948

PROJECT CHIEF: Robert A, Hainly

HEADQUARTERS OFFICE: Harrisburg, PA

PROBLEM: Suspended sediment is considered the principal pollutant in water. It
silts in reservoirs and harbors, contaminates  water supplies, adversely affects

machinery, and causes fishery problems.

On the other hand, sediment is needed to

maintain beaches, control algae, and remove toxic chemicals from the water.
Sediment data are necessary for erosion studies, reservoir design, dredging
scheduling, and drinking-water standards.
needed to provide a data base for proper water-resource management.

etwork of sediment stations is

OBJECTIVE: To collect sediment data sufficient for current uses such as (1)
reservoir design, (2) water-quality standards, (3) pollution controls, (4) ero-
sion assessment, (5) water-resources management, (6) dredging, and (7) research
or special studies. To collect data necessary for analytical studies to deli-
neate the effects of land use, such as highway construction, mining, and urbani-
zation; to describe the effects of sediment on water chemistry; and to assess

spatial and temporal trends.

APPROACH: Suspended-sediment samples are collected and loads calculated by
methods described in the series '"Techniques of Water Resources Investigations of
Automatic samplers are used at some loca-
tions and coal-separation techniques are used to determine effects of coal

the United States Geological Survey."

nining,

PROGRESS: Sediment data-collection and load
site in the Lower Susquehanna River basin.

omputations were continued at one

In addition, two automatic sediment

samplers were operated in the Swatara Creek basin for a pre-impoundment study.

PLANS: To continue operation of the long-term continuous-record site. At the
time of this update, funding for the pre-impoundment sites was uncertain.
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SURFACE WATER STATIONS, WILLIAMSPORT SDO (PA301)

LOCATION: North-central Pennsylvania

COOPERATOR(S): PaDER, Bureau of Water Resources Management; University Area
Joint Authority; City of Williamsport; NOAA; U,S. Corps of
Engineers

PERIOD OF PROJECT: Continuous since June 1931

PROJECT CHIEF:- Robert A. Hainly

HEADQUARTERS OFFICE: Williamsport, PA

PROBLEM: Surface-water information is needed for purposes of surveillance,
planning, design, hazard warning, and operation and management in water-related
fields such as water supply, hydroelectric power, flood control, irrigation,
bridge and culvert design, wildlife management, pollution abatement, flood-plain
management, and water resources development. To provide this information, an
appropriate data base 1is necessary.

OBJECTIVE: A, To collect surface-water data sufficient to satisfy needs for
current=purpose uses, such as (1) assessment of water resources, (2) operation
of reservoirs or industries, (3) forecasting, (4) disposal of wastes and pollu-
tion controls, (5) discharge data to accompany water—quality measurements, (6)
compact and legal requirements, and (7) research or special studies. B. To
collect data necessary for analytical studies to define for any location the
statistical properties of, and trends in, the occurrence of water in streams,
lakes, estuaries, etc., for use in planning and design.

APPROACH: Standard methods of data collection will be used as described in the
series, "Techniques of Water Resources Investigations of the United States
Geological Survey." Partial-record gaging will be used instead of complete-
record gaging where it serves the required purpose.

PROGRESS: Data collection was continued at surface-water stations in the West
Branch Susquehanna and Tioga River basins.

PLANS: Data collection will continue. An enhancement of the flood-forecasting
system will introduce four new stream gages, 15 new raingages and 25 new data
collection platforms to the existing network.
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QUALITY WATER STATIONS, WILLIAMS

LOCATION: North-—central Pennsylvania

COOPERATOR(S): U.S. Army Corps of Engineers

PERIOD OF PROJECT:

PROJECT CHIEF: Robert A. Hainly

HEADQUARTERS OFFICE: Williamsport, PA

PROBLEM:
management of water resources.
water—-treatment facilities, and the individual

Continuous since August 1949
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SURFACE WATER STATIONS, MALVERN SDO (PA40l)

LOCATION: Eastern Pennsylvania

COOPERATOR(S): Multiple

PERIOD OF PROJECT: Continuous since June 1931

PROJECT CHIEF: James R. Kolva

HEADQUARTERS OFFICE: Malvern, PA

PROBLEM: Surface-water information is needed for purposes of surveillance,
planning, design, hazard warning, and operation and management in water-related
fields such as water supply, hydroelectric power, flood control, irrigation,
bridge and culvert design, wildlife management, pollution abatement, flood-plain

management, and water resources development. To provide this information, an
appropriate data base is necessary.

OBJECTIVE: A. To collect surface-water data sufficient to satisfy needs for
current-purpose uses, such as (1) assessment of water resources, (2) operation
of reservoirs or industries, (3) forecasting, (4) disposal of wastes and pollu-
tion controls, (5) discharge data to accompany water—quality measurements, (6)
compact and legal requirements, and (7) research or special studies. B. To
collect data necessary for analytical studies to define for any location the
statistical properties of, and trends in, the occurrence of water in streams,
lakes, estuaries, etc., for use in planning and design.

APPROACH: Standard methods of data collection will be used as described in the
series, "Techniques of Water Resources Investigations of the United States
Geological Survey.'" Partial-record gaging will be used instead of complete-
record gaging where it serves the required purpose.

PROGRESS: Hydrologic data for continuous record, reservoir, and partial-record
surface-water stations in the Delaware River basin were collected and published.
Seven new gages were added to the network and seven additional data-collection
platforms were installed. Presently operating 66 continuous recording sites and
98 others.

PLANS: Continue hydrologic data collection at continuous record, reservoir, and
partial-record surface-water stations in the Delaware River basin. Construct
three new gages. Install data collection platforms on three additional sta-
tions. Discontinue 14 crest-stage gages.
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GROUND-WATER STATIONS, MALVERN SDO (PA402)

LOCATION: Eastern Pennsylvania

COOPERATOR(S): PaDER, Bureau of Water Resources Management; PaDER, Bureau of
Topographic and Geologic Survey; and Chester County Water
Resources Authority

PERIOD OF PROJECT: Continuous since January 1931

PROJECT CHIEF: James R. Kolva

HEADQUARTERS OFFICE: Malvern, PA

PROBLEM: Long—-term water—level records are needed to evaluate the effects of
climatic variations on the recharge to and disicharge from the ground-water
systems, to provide a data base from which to measure the effects of develop-
ment, to assist in the prediction of future supplies, and to provide data for
management of the resource.

OBJECTIVE: A. To collect water—level data sufficient to provide a minimum long-
term data base so that the general response of the hydrologic system to natural
climatic variations and induced stresses is known and potential problems can be
defined early enough to allow proper planning and management. B. To provide a
data base against which the short-term records acquired in areal studies can be
analyzed. This analysis must (1) provide an jssessment of the ground-water
resource, (2) allow prediction of future condiitions, (3) detect and define
pollution and supply problems, and (4) provide the data base necessary for mana-
gement of the resource.

APPROACH: The diversity of the stratigraphic, lithologic, topographic, and cli-
matic conditions in the basin preclude sampling each environment. A network of
16 uniformly distributed wells has, therefore, been established. Continuous
recorders are installed on 14 wells and the remaining 2 wells, which cannot
accommodate recorders, are measured weekly. ese latter will be replaced as
funds permit by wells on which continuous meagurements can be made. All records
will be analyzed statistically to determine their predictability, so that a sta-
tion can then be shifted to a new site.

PROGRESS: Water—level data for continuous and monthly observation wells were
collected, and data from network wells were published. Presently operating 15
continuous record sites and 2 others.

PLANS: Continue data collection in the Delaware River basin. Publish these
data in the annual report. Install data collection platforms on five stations.
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QUALITY WATER STATIONS, MALVERN SDO (PA403)

LOCATION: Eastern Pennsylvania

COOPERATOR(S): Delaware River Basin Commission; City of Philadelphia; and
Chester County Water Resources Authority

PERIOD OF PROJECT: Continuous since August 1949

PROJECT CHIEF: James R. Kolva

HEADQUARTERS OFFICE: Malvern, PA

PROBLEM: Water—-quality data are needed for surveillance, planning, design, and
management of water resources. Water—quality problems can affect industries,
water—-treatment facilities and the individual consumer. To provide the
appropriate information, a data base 1is necessary.

OBJECTIVE: To collect water—quality data sufficient for current uses, such as
(1) assessment of water resources, (2) operation of reservoirs, and (3) research
or special studies. To collect data necessary for analytical studies to define
the statistical properties of spatial and temporal trends in the quality of sur-
face waters—streams, lakes, estuaries - for use in planning and management.

APPROACH: Water samples are collected periodically and analyzed in the U.S.
Geological Survey Central Laboratories. At some sites, temperature, dissolved
oxygen, pH, and specific conductance are monitored continuously. The operation
of the network provides chemical concentrations and loads as required by water
planning and managing agencies.

PROGRESS: Hydrologic data for continuous and partial-record stations in the
Delaware River basin were collected and published. Eight continuous record sta-
tions were established on the Schuylkill River. Data collection platforms were
installed on all water-quality monitors except one. Delaware River at Ship John
Shoal was discontinued. Presently operating 16 continuous record sites and 58
others.

PLANS: Continue hydrologic data collection at continuous and partial-record
stations in the Delaware River basin.
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SURFACE WATER STATIONS, PITTSBU

LOCATION: Western Pennsylvania
COOPERATOR(S): New York State Department of E

Bureau of Water Resources Mana
Commission; and U.S. Army Corp

PERIOD OF PROJECT: Continuous since June 1931

PROJECT CHIEF: Joseph B. Lescinsky

HEADQUARTERS OFFICE: Pittsburgh, PA
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GROUND-WATER STATIONS, PITTSBURGH SDO (PA502)

LOCATION: Western Pennsylvania

COOPERATOR(S): PaDER, Bureau of Water Resources Management; and PaDER, Bureau
of Topographic and Geologic Survey

PERIOD OF PROJECT: Continuous since January 1931

PROJECT CHIEF: Raymond W. Siwicki

HEADQUARTERS OFFICE: Pittsburgh, PA

PROBLEM: Long—-term water—level records are needed to evaluate the effects of
climatic variations on the recharge to and discharge from the ground-water
systems, to provide a data base from which to measure the effects of develop-
ment, to assist in the prediction of future supplies, and to provide data for
management of the resource.

OBJECTIVE: A. To collect water—level data sufficient to provide a minimum long-
term data base so that the general response of the hydrologic system to natural
climatic variations and induced stresses is known and potential problems can be
defined early enough to allow proper planning and management. B. To provide a
data base against which the short—term records acquired in areal studies can be
analyzed. This analysis must (1) provide an assessment of the ground-water
resource, (2) allow prediction of future conditions, (3) detect and define
pollution and supply problems, and (4) provide the data base necessary for mana-
gement of the resource.

APPROACH: The diversity of the stratigraphic, lithologic, topographic, and cli-
matic conditions in the basin preclude sampling each environment. A network of
22 uniformly distributed wells has, therefore, been established. Continuous
recorders are installed on 21 wells, and the remaining well, which cannot accom—~
modate a recorder, is measured weekly. It will be replaced as funds permit by a
well on which continuous measurements can be made. All records will be analyzed
statistically to determine their predictability, so that a station can then be
shifted to a new site.

PROGRESS: Data collected on schedule within major stream basins for the Ohio and
St. Lawrence River basins.

PLANS: Data will be collected within major stream basins of the Ohio and St.
Lawrence River basins.
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QUALITY WATER STATIONS, PITTSBURGH SDO

LOCATION: Western Pennsylvania
COOPERATOR(S): None

PERIOD OF PROJECT:

PROJECT CHIEF: Donald R. Williams

HEADQUARTERS OFFICE: Pittsburgh, PA

PROBLEM: Water-quality data are needed for sui
management of water resources. Water—quality pi1
water—treatment facilities, and the individual
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APPROACH: Water samples are collected periodi
Geological Survey Central Laboratories. At so
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WATER RESOURCES DIVISION PUBLICATIONS

The Water Resources Division of the U.S. Geological Survey is the Nation's
lead agency in the collection of water data and the dissemination of information
on water resources. The Division makes water data and information readily and
equally available to water managers, policymakers, the scientific community, and
the public in formats that meet their needs.

The Geological Survey has published the results of its studies for more
than 100 years. The information is multipurpose and, after its initial use,
becomes a basis for future resource evaluation and water—management decisions.
The Water Resources Division releases its information through several publica-
tion series, explained below, and through computerized systems, accessible
through NAWDEX (see page l4) and WATSTORE (see page 15).

A description of these publications series, the types of information pre-
sented in them and ordering information is given below.

Water Supply Paper--=Significant interpretive results of hydrologic
investigations that are considered to be of broad interest.

Professional Paper--Comprehensive or topical reports on any earth-
science subject of interest to multi-discipline scientific
audiences.

Bulletin--Significant interpretive results of earth-science
investigations of broad interest, including computer
applications.

Circular-—Summaries of topical investigations or programs that
are of short-term or local interest.

Map series, such as Hydrologic Investigations Atlag--Significant
results of hydrologic investigations presented in map format.

Techniques of Water-Resources Investigations Report-—Reports on
methods and techniques used in collecting, analyzing, and
processing hydrologic data for technically oriented
audiences.

Geological Survey Yearbook--Significant activities of the Water
Resources Division that are summarized each year for general
audiences.

Water Resources Investigations Report—=-Comprehensive or topical
interpretive reports, and maps mainly of local or short-
term interest, for interdisciplinary audiences.

Open—-file book and map reports--Compilations of data and preliminary
interpretive reports of limited interest, or reports awaiting
formal publication that require interim release.
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Water—-Data Report—--Water year data on streamflow, ground-water
levels, and quality of surface and ground-water for each

State, Puerto Rico, Virgin Islands,

National Water Conditions—-A monthly news
the national water situation for wat
audiences.

With the exception of the "National Water
news release, all the above publication series
catalogs--"Publications of the Geological Surv

nd the Trust Territories.
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?r-resources-oriented
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A report,--U.S. Geological Survey Circula
Information",--describes sources of U.S. Geolo
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Beginning with the 1975 water year, these series were replaced by a new
publication series "U.S. Geological Survey Water-Data Reports." This series
combines under one cover streamflow data, water—quality data for surface and
ground water, and ground-water level data for each State. For Pennsylvania
the title is "Water Resources Data for Pennsylvania--Water Year (date).
Methods for estimating the magnitude and frequency of floods for selected
streams are given in the Water-Supply Paper series '"Magnitude and Frequency of
Floods in the United States," which is composed of reports released in parts
by drainage basins; data for Pennsylvania are in Parts 1, 3, and 4. The U.S.
Geological Survey also outlines flood—-prone areas on topographic maps as part
of a nationwide Federal program for managing flood losses. In Pennsylvania,

757 topographic maps have been completed. (See list: "Flood-prone area maps
in Pennsylvania.")
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P 271,

P 282-F.

P 381.

P [‘17-30

P 473-B .

P 575-C.

P 700"3 .

Some relations between streamfloJ

U.S. Geological Survey Prof

The natural channel of Brandywine
Creek, Pa., by M. G. Wolman.
1955,

Drainage basins, channels, and fl
characteristics of selected
streams in central Pennsylvania
by L. M. Brush, Jr., 1961.

Water resources of the Delaware
River basin, by G. G. Parker,
A, G, Hely, W, B, Keighton, F.
Olmsted, and others. 1964 (1965

Relation between ground water and

kssional

H.
)

-

surface water in Brandywine Creek

basin, Pennsylvania, by F. H.
Olmsted and A, G. Hely. 1962,

characteristics and the environ-—

ment in the Delaware River
region, by A. G. Hely and F. H.
Olmsted. 1963,

Field investigation of mine waters

in the Northern Anthracite fiel
Pennsylvania, by Ivan Barnes,
W. T. Stuart, and D, W. Fisher,
1964,

Geological Survey Research 1967.
Contains the following articles
which are not available separat
ly. The construction and use of
flow-volume curves, by E. G.
Miller., Hydrogeologic signifi-

bl
e-

cance of calcium—magnesium ratios

in ground water from carbonate
rocks in the Lancaster quad-

rangle, southeastern Pennsylvan-

ia, by Harold Meisler and A. E,
Becher.

Geological Survey Research 1970,
Contains the following article
which is not available separat
High=calcium limestone deposit
Lancaster County, southeastern

ly.
in

Pennsylvania, by A. E. Becher and

Harold Meisler.
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P 701-A.

P 750"D'

P 800-C.

P 813-J,

P 924,

P 1191,

P 1211,

Hydrology of two small river basins
in Pennsylvania before urbaniza-
tion, by R. A. Miller, John
Troxell, and L. B. Leopold with
a section on Observations of
stream fauna, by Ruth Patrick and
R. R. Grant, Jr. 1971 (1972).

Geological Survey Research 1971,
Contains the following article,
which is not available separately.
Relationship between ground-water
levels and quality in shallow
observation wells in Muddy Creek
basin, southeastern York County,
Pa., by D. J. Growitz and O. B.
Lloyd, Jr.

Geological Survey Research 1972,
Contains the following article,
which 1is not available separately.
An evaluation of the use of herbi-
cides to control aquatic weeds in
six Pennsylvania recreation
lakes, by J. L. Barker.

Summary appraisals of the Nation's
ground-water resources-Mid-Atlan-
tic region, by Allen Sinnott and
E. M. Cushing. 1978.

Summary appraisals of the Nation's
ground-water resources-=Great
Lakes region, by W. E. Weist, Jr.
1978.

Hurricane Agnes rainfall and

floods, June-July 1972, by J. F.
Bailey, J. L. Patterson, and
J. L. H. Paulhus. 1975,
Storm-induced debris avalanching
and related phenomena in the
Johnstown area Pennsylvania,
with references to other studies
in the Appalachians, by J. S.
Pomeroy. 1980 (1981).
Johnstown-western Pennsylvania
storms and floods of July 19-20,
1977, by L. R. Hoxit, R. A.
Maddox, and C. F. Chappell,
National Oceanic and Atmospheric
Administration, and S. A. Brua,
U.S. Geological Survey. 1982,
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U.S. Geological Survey Water—-Supply Papers

106. Water resources of the Philadelphi
district, by Florence Bascom. 1904,

108. Quality of water in the Susquehann
River drainage basin, by M. O.
Leighton, with an introductory
chapter on Physiographic features,
by G. B. Hollister. 1904.

109. Hydrography of the Susquehanna River
drainage basin, by J. C. Hoyt and
R. H. Anderson. 1905.

161, Quality of water in the upper Ohio
River basin and at Erie, Pa., by
S. J. Lewis, 1906,

799, The floods of March 1936--Part 2,
. Hudson River to Susquehanna River
region. 1937 (1938).

800. The floods of March 1936~-Part 3,
Potomac, James and upper Ohio
River; with a section on the
Weather associated with the floods
of March 1936, by Stephen
Lichtblau. 1937 (1938).

315, Major winter and nonwinter floods [in
selected basins in New York and

Pennsylvania, by W. B. Langbein and
others. 1947.

1134-B. Floods of July 18, 1942, in north-
central Pennsylvania, by W. S,
Eisenlohr, Jr., with a section
Descriptive details of the storﬂn
and floods, by J. E. Stewart.
1952, p. 59-158,

1420, Floods of August-October 1955,
New England to North Carolina,
by D. B. Bogart, 1960,

1473, Study and interpretation of the
chemical characteristics of natural
water, by J. D. Hem. 1970.
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1526, Hydraulic and hydrologic aspects of
flood-plain planning, by S. W.
Wiitala, K. R. Jetter, and
A. J. Sommerville. 1961.

1532-C, Effects of agricultural conservation
practices on the hydrology of
Corey Creek basin, Pennsylvania,
1954-60, by B. L. Jones. 1966.

1532-E. Hydrology and sedimentation of Corey
Creek and Elk Run basins, north-
central Pennsylvania, by L. A.
Reed. 1971.

1532-F. Appraisal of stream sedimentation in
the Susquehanna River basin, by
K. F. Williams and L. A. Reed.
1972,

1532-H., Sediment transport by streams draining
into the Delaware Estuary, by L. J,
Mansue and A. B. Commings, 1974.

1535-P. Chemical composition of atmospheric
precipitation in the Northeastern
United States, by F. J. Pearson,
Jr., and D. W. Fisher., 1971,

1539-H. Ground—-water resources of Olmsted
Air Force Base, Middletown, Pa.,
by Harold Meisler and S. M.
Longwill. 1961.

1586-B. Salinity of the Delaware estuary, by
Bernard Cohen and L. T. McCarthy,
Jr. 1962,

1586=G., Fresh-water discharge--salinity
relations in the tidal Delaware
River, by W. B. Keighton. 1966,

1619-W. Chemical quality of surface waters
in Pennsylvania, by C. N. Durfor
and P, W. Anderson. 1963,

1779-B. Variations in the chemical character
of the Susquehanna River at Harris-—
burg, Pa., by P. W. Anderson. 1963,

1779-C. Chemical quality of surface water in
the West Branch, Susquehanna River
basin, Pennsylvania, by E. F.
McCarren. 1964.
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1779-X.

1798-M.

1798-N.

1800.

1809-0.

1812,

1829.

1835,

1871,

1879-H.

1990.

Quality of Delaware River water at
Trenton, N. J., by L. T. McCarthy,
Jr., and W. B. Keighton. 1964,

Sediment characteristics of five
streams near Harrisburg, Pa.,
before highway construction, by
L. A. Reed. 1976.

Hydrology and sedimentation of
Bixler Run basin, central Pennsyl-
vania, by L. A. Reed. 1976.

The role of ground water in the
national water situation, by
C. L. McGuinness. 1963.

Delaware River water quality, Bristol
to Marcus Hook, Pa., August 1949 to
December 1963, by W. B. Keighton,
1965,

Public water supplies of the 100
largest cities in the United
States, 1962, by C. N. Durfor and
Edith Becker. 1964,

Swatara Creek basin of southeastern
Pennsylvania-—An evaluation of its
hydrologic system, by W. T. Stuart,
W. J. Schneider, and J. W. Crooks.
1967.

Chemical quality of surface water in
the Allegheny River basin, Pennsyl-
vania and New York, by E. F.
McCarren. 1967,

Water data for metropolitan areas,
compiled by W. J. Schneider. 1968.

Water quality and discharge of
streams in the Lehigh River basin,
Pennsylvania, by E. F. McCarren

- and W. B. Keighton. 1969.

Streamflow from the United States
into the Atlantic Ocean during
1931-60, by C. D. Bue. 1970,

Annotated bibliography on artificial

recharge of ground water, 1955-67,
by D. C. Signor, D. J. Growitz,
and William Kam. 1970.
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1990-0, Water quality of streams in the
Neshaminy Creek basin, Pennsyl-
vania, by E. F. McCarren. 1972.

2020. Subsurface waste disposal by means
of wells——A selective annotated
bibliography, by D. R. Rima,

E. B, Chase, and B. M. Myers. 1971.

2035. Geohydrologic reconnaissance of the
upper Potomac River basin, by F. W,
Trainer and F. A. Watkins, Jr.
1975.

2042, Mean annual runoff in the Upper Ohio
River basin, 1941-70, and its his-
torical variation, by R. M. Beall.
1978.

2054, Effectiveness of sediment=control
techniques used during highway
construction in central Pennsyl-
vania, by L. A. Reed. 1978,

2072, Suspended-sediment discharge, in
five streams near Harrisburg,
Pennsylvania, before, during, and
after highway construction, by
L. A, Reed. 1980.

2250, National water summary 1983; hydrologic
events and issues. 1984,

2256=-A. Distribution and transport of trace
substances in the Schuylkill River
basin from Berne to Philadelphia,
Pennsylvania, by J. K., Stamer,
T. H. Yorke, and G. L. Pederson,
1985, (Supersedes Open-file
report 83-265).

2256-B. Effects of low-level dams on the
distribution of sediment, trace
metals, and organlc substances in
the lower Schuylkill River basin,
Pennsylvania, by T. H. Yorke,

J. K. Stamer, and G. L., Pederson,
1985,
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W 2262,

W 2275.

W 2276.

W 2300.

1245-G.

1331-A.

Cc-104.

C-1740

C-204.

C-2570

Organochlorine pesticide and poly-
chlorinated biphenyl residues at
four trophic levels in the
Schuylkill River, Pennsylvania: I
Selected Papers in the Hydrologic
Sciences, by J. L. Barker, 1984,

National water summary 1984; hydrolp
events, selected water-quality tre
and ground-water resources. 1985,

Techniques for estimating streamflzﬁ
characteristics in the Eastern a
Interior coal provinces of the Uni
States, by K. L. Wetzel, and J. M.
Bettandorff. 1986.

National water summary 1985; hydrolo

events and surface-water resources
1986.

Bulletins

Carbonate rocks of Cambrian and Or

Lancaster quadrangle, by Harold Meisler and A. E. Becher. 1968.

Mississippian stratigraphy of northe
Schiner and G. E. Kimmel. 1972.

U.S. Geological Survey

Water resources of southeastern Bucks
County, Pa., by J. B. Graham, J.
Mangan and W. E., White, Jr. 1951,

=

Water resources of the Lake Erie shor
region in Pennsylvania, by J. W.
Managan, D. W, Van Tuyl, and W. ﬂ.
White, Jr. 1952,

Floods in Youghiogheny and
Kiskiminetas River basins, Pennsyl
vania and Maryland, frequency and
magnitude. 1952.

The use of water in Pennsylvania,
1951, by J. W. Mangan and J. B.
Graham, 1953.
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Cc-315. Water resources of the Pittsburgh
area, Pennsylvania, by Max Noecker,

D. W. Greenman, and N. H. Beamer.
1954,

c-377. Floods of August 1955 in the north-
eastern States, 1956. (See Water-
Supply Paper 1420.)

C-439. Time and travel of water in the Ohio
River, Pittsburgh to Cincinnati,
by R. E. Steacy. 1961,

C~526. Stream quality in Appalachia as
related to coal-mine drainage,
1965, by J. E. Biesecker and
J. R. George. 1966.

C-554., Hydrology for urban land planning--
A guidebook on the hydrologic
effects of urban land use, by
L. B. Leopold. 1968.

C-601-A., Water for the cities--The outlook,
by W. J. Schneider and A. M.
Spieker. 1969 (1970).

C-601-D. Water as an urban resource and
nuisance, by H. E. Thomas and
W. Jo. Schneider. 1970.

C-601-E. Sediment problems in urban areas,
by H. P. Guy, 1970.

C-601-F. Hydrologic implications of solid-
waste disposal, by W. J. Schneider.
1970.

C-601-G. Real-estate lakes, by D. A. Rickert
and A. M. Spieker. 1971 (1972).

C-601-H., Role of water in urban planning and
management, by W. J. Schneider,
D. A, Rickert, and A. M. Spieker.
1973,

C-601-1. Water facts and figures for planners
and managers, by J. H. Feth. 1973,

C-601-J. Extent and development of urban flood

plains, by W. J. Schneider and
J. E. Goddard. 1974,
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C-601-K, An introduction to the processes,
problems, and management of urban
lakes, by L. J. Britton, R. C,
Averett, and R. F. Ferreira. 1975,
(Circular 601 issued only as sep-
arate chapters under the general
title "Water in the urban environt
ment.")

C-645. A procedure for evaluating environ-
mental impact, by L. B. Leopold,
F. E. Clark, B, B, Hanshaw, and
J. R, Balsley. 1971.

C-670. Fluvial-sediment discharge to the
ocean from the conterminous United
States, by W. F. Curtis, J. K,
Culbertson, and E. B. Chase. 1973,

C-685. Dissolved-solids discharge to the
oceans from the conterminous United
.States, by D. K, Leifeste. 1974,

C—-686. Large rivers of the United States,
by K, T. Iseri and W. B. Langbein|
1974.

C-703, Water demands for expanding energy
development, by G. H. Davis and
L. A. Wood. 1974.

c-719. The National Stream Quality Accounting
Network (NASQAN)=--Some questions

and answers, by J. F. Ficke and
R. 0. Hawkinson. 1975.

c-728. Landsliding in Allegheny County, Pa.)
by R. P, Briggs, J. S. Pomeroy,
and W. E. Davies. 1975.

C-745. Water consumption by nuclear power-
plants and some hydrological
implications, by E. V. Giusti and
E. I. Meyer. 1977 (1978).

C-747, Environmental geology, Allegheny
County and vicinity, Pennsylvaniar-
Description of a program and its
results, by R. P. Briggs. 1977,
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c-779. Geologic disposal of high-level radio-
active wastes—=-Earth-science per-
spectives, by J. D. Bredehoeft,

A. W. England, D. B. Stewart,
N. J. Trask, and I. J. Winograd,
1978.

Cc-832. Estimating the costs of landslide
damage in the United States, by
R. W. Fleming and F. A. Taylor.
1980.

C-900. Guide to obtaining USGS information,
by K. Dodd, H. K. Fuller, and
P. F. Clarke, 1985, (This circular
supersedes C-=777).

Journal of Research of the U.S. Geological Survey

Armbruster, J. T., 1976, An infiltration index
useful in estimating low flows of drainage
basins: v. 4, p. 533-538,

Barker, J. L., 1976, Effects of air injection
at Prompton Lake, Wayne County, Pennsyl-
vania: v. 4, no. 1, p. 19-25.

Ritter, J. R., 1974, The effects of the
Hurricane Agnes Flood on channel geometry
and sediment discharge of selected streams
in the Susquehanna River basin, Pennsyl-
vania: v. 2, no. 6, p. 753-761.
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Water-Resources Investigations Reports

WRI Stream reconnaissance for nutrientL

50-74. and other water-—quality parame-—
ters, Greater Pittsburgh region)
Pennsylvania, by R. M. Beall.
1975, (PB-241 493/AS)

WRI Occurrence of pesticide residues in
6-75. four streams draining different
land-use areas in Pennsylvania,
by J. F. Truhlar and L. A. Reed.
1975, (PB=242 770/AS)

WRI Technical manual for estimating low-
76-51. flow frequency characteristics
of streams in the Susquehanna
River basin, by J. T. Armbruster.
1976. (PB=255 455/AS)

WRI Preimpoundment water quality of
76~57., Raystown Branch Juniata River and
six tributary streams, south-
central Pennsylvania, by D. R.
Williams. 1976. (ADA-027 387)

WRI Preliminary results of preimpound=

76-66, ment water—quality studies in the
Tioga River basin, Pennsylvani
and New York, by J. R. Ward.
1976. (ADA-029 315)

WRI Limnological survey of Sacony CreJk
76-84., basin, Berks County, Pennsylvania
by J. L. Barker and K. P. Kulp,

1976. (PB-257 270/AS)

WRI Sediment discharge from an area of

76-111, highway construction, Appleman
Run basin, Columbia County, Penn-
sylvania, by D. A. V. Eckhardt
1976 (1977). (PB-263 616/AS)

WRI Flow routing in the Susquehanna

77-12, ' River basin: Part I, effects of
Raystown Lake on the low-flow
frequency characteristics of the
Juuniata and lower Susquehanna
Rivers, Pennsylvania, by J. T.
Armbruster. 1977. (PB 268 981/AS)
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WRI
77_550

WRI/OF

77-67.

WRI
78-12.

WRI
78-35,

WRI
78-42.

WRI
78-53.

WRI
79-30

WRI
79-190

Water—quality study of Tulpehocken
Creek, Berks County, Pennsylvania,
prior to impoundment of Blue Marsh
Lake, by J. L. Barker, 1977.

(AD AQ45 865)

Ground-water resources of Chester
County, Pennsylvania, by L. J.
McGreevy and R. A. Sloto.

Regional analysis of the effects of
land use on stream—-water quality,
methodology and application in
the Susquehanna River basin,
Pennsylvania and New York, by
D. J. Lystrom, F. A. Rinella,

D. A, Rickert, and Lisa
Zimmermann. 1978, (PB-284 185)

Sediment discharge from highway con-
struction near Port Carbon, Penn-
sylvania, by R. E. Helm. 1978,
(PB-280 793)

Postimpoundment survey of water-
quality characteristics of
Raystown Lake, Huntingdon and
Bedford Counties, Pennsylvania,
by D. R. Williams. 1978 (1979).
(AOA-061 737)

Bacteriological water quality of
Tulpehocken Creek basin, Berks
and Lebanon Counties, Pennsyl-
vania, by J. L. Barker. 1978
(1979). (ADA-057 485)

Regional stochastic generation of
streanmf lows using an arima (1,0,1)
process and disaggregation, by
J. T. Armbruster, 1979,

(PB 300 945/AS)

Selected water resources data,
Clarion River and Redbank Creek
basins, northwestern Pennsylvania
~-Part 2, by T. F. Buckwalter,

C. H. Dodge, and G. R. Schiner,
1979, (PB-80 107 915)
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WRI
79-52,

WRI
79-85.

WRI

79-88.

WRI
80-02.

WRI
80-53.

WRI
80-680

WRI
81-1.

WRI
81_690

Flow routing in the Susquehanna

Development of a digital model of

Sedimentation in the East Branch

River basin: Part II--Low-flow
characteristics of the Susque-
hanna River between Waverly, New
York and Sunbury, Pennsylvania
by D. L. Bingham. 1979,

(PB-301 392)

Flow routing in the Susquehanna

River basin: Part I1I--Routin
reservolr releases in the Tiog
and Chemung Rivers system, Penn-
sylvania, and New York, 1977, by
J. T. Armbruster. 1979.
(PB-301 393)

Nonpoint—-source discharges 1in Pequea

Creek basin, Pennsylvania, 1977,
by J. R. Ward and D. A. Eckhardt.
1979. (PB-175 656)

ground-water flow in deeply
weathered crystalline rock,
Chester County, Pannsylvania, by
L. J. McGreevy and R. A. Sloto.
1980 (1981). (PB-81 132 896)

Effects of strip mining the abandpned

deep Anna S mine on the hydrology
of Babb Creek, Tioga County,
Pennsylvania, by L. A. Reed, 1980.
(PB 81 121 337)

The effects of highway constructipn

on sediment discharge into Blorck-
house Creek and Steam Valley Run,
Pennsylvania, by R. A. Hainly,
1981. (PB-81 202 202)

Preimpoundment water quality in the

Tioga River basin, Pennsylvania,
and New York, by J. R. Ward.
1981. (ADA-101 909)

Mahoning Creek, Clearfield and
Jefferson Counties, Pennsylvania,
June 1979 to June 1980, by K. [L.

Wetzel.
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WRL/OF Water resources of the Clarion River

81-70. and Redbank Creek basins, north-
western Pennsylvania, by T. F.
Buckwalter, C. H. Dodge, G. R.
Schiner, and H. E. Koester.

WRI A stormwater management model for

81-73. the West Branch Brandywine Creek,
Chester County, Pennsylvania, by
R. A. Sloto.

WRI/OF Hydrology of Area 3, Eastern Coal

81-537. Province, Pennsylvania, by W. J.
Herb, L. C. Shaw, and D. E.
Brown.

WRI/OF Hydrology of Area 5, Eastern Coal

81-538. Province, Pennsylvania, Maryland,

and West Virginia, by W. J. Herb,
L. C. Shaw, and D. E. Brown.

WRI . Evaluation of the streamflow data
82-21. program in Pennsylvania, by

H. N. Flippo, Jr.
WRI/OF Hydrology of Area 1, Eastern Coal
83-223, Province, Pennsylvania, by W. J.

Herb, D. E. Brown, L. C. Shaw, and
A. E. Becher.

WRI/OF Hydrology of Area 2, Eastern Coal

82~647. Province, Pennsylvania and New York,
by W. J. Herb, D. E. Brown, L. C.
Shaw, J. D. Stoner, and J. K.

Felbinger.
WRI Effect of urbanization on the water
82-4020. resources of Warminster Township,

Bucks County, Pennsylvania, by
R. A. Sloto and D. K. Davis.

WRI Flow-routing in the Susquehanna River

82-4049, Basin: Part V-Flow routing models
for the West Branch Susquehanna
River Basin, Pennsylvania, by

S. A. Brua.
WRI Water-quality assessment of Francis E.
83-4032, Walter Reservoir, Luzerne and Carbon
Counties, Pennsylvania, by J. L.
Barker.
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WRI
83-4113.,

WRI
83-4164.

WRI
83-4216.

WRI
83-4274.

WRI
84-4189.

WRI
84-4223,

WRI
84-4327.

WRI
84-4335.

WRI
84-4362.

WRI
85-4008.

WR1
85-4023.

Effects of specific land uses on nonpoint

sources of suspended sediment,

nutrients,

and herbicides - Pequea Creek basin,

Pennsylvania 1979-80, by P. L.

J. R. Ward, and T. E. Behrendt.

Lietman,

Water-quality and chemical loads of the

Susquehanna River at Harrisburg,

Pennsylvania, April 1980 to March

1981, by D. K. Fishel.

Calculating Sediment Discharge frok a
Highway Construction Site in Ce
Pennsylvania, by L. A. Reed, J.

and K. L. Wetzel.

Reconnaissance of Mine Drainage in

tral
R. Ward,

the Coal

Fields of Eastern Pennsylvania, by

D. J. Growitz, L. A. Reed, and

M. M. Beard.

Temperature of Ground Water at Philadelphia,
Pennsylvania, 1979-1981, by Gary N. Paulachok.

Trap Efficiency of a Sediment-contirol Pond Below
a Block-cut Coal Mine in Fayette County,

Pennsylvania, by L. A. Reed, L.

D. E. Stump, Jr.

Evaluation of the Ground-water Re

DiLissio, and

ources of Parts

of Lancaster and Berks Counties, Pennsylvania,
by J. M. Gerhart and G. J. Lazdrchick.

Estimating Iron and Aluminum Content of Acid
Mine Discharge from a North-Central Pennsylvania
Coal Field by Use of Acidity Titration Curves,

by A. N. Ott.

Effects of Surface Mining on Stre
sediment, and Water Quality in

Drainage Basin, Fayette County,

mflow, Suspended-
the Stony Fork
Pennsylvania, by

D, E. Stump, Jr., and T. M. Magtrilli.

Statistical Analyses of Flood Frequency,

Low~-

flow Frequency, and Flow Duration of Streams
in the Philadelphia Area, Penngylvania, by

A. Voytik.

Results of a Preimpoundment Water<Quality Study
of Swatara Creek, Pennsylvania, by D. K, Fishel

and J. E. Richardson.
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WRI
85-4025,

WRI
85-4038.

WRI
85-4074.

WRI1
85-4077.

WRI

WRI
85-4202.

WRI
85-4224.

WRI
85-4250.
WRI
85-4341,

WRI
86-4352.

Areal and Temporal Variablity of Selected Water-
Quality Characteristics in Two Hydrologic-
Benchmark Basins in the Northeastern United
States, by R. A. Hainly and J. R. Ritter.

Quality of Water in Mines in the Western Middle
Coal Field, Anthracite Region, East—Central
Pennsylvania, by L. A. Reed, M. M. Beard, and
D. J. Growitz.

Temporal Changes in Sulfate, Chloride, and
Sodium Concentrations in Four Eastern
Pennsylvania Streams, by J. L. Barker.

Cost Effectiveness of the StreamGaging Program
in Pennsylvania, by H. N. Flippo, Jr., and
T, E. Behrendt.

Effects of Surface Coal Mining on Suspended-Sediment
Discharge in a Small Mountain Watershed, Fayette
County, Pennsylvania, by T. M. Mastrilli and
D. E. Stump, Jr.

Occurence of Nitrate and Herbicides in Ground Water
in the Upper Conestoga River Basin, Pennsylvania,
by D. K, Fishel and P, L. Lietman.

Ground-Water Levels in the Lower Paleozoic Carbonate
Rocks of Western Chester Valley, Chester County,
Pennsylvania, November 1984, by C. R. Wood.

Surface-Water Quality in Pequea Creek Basin,
Pennsylvania, by J. R. Ward.

Ground-Water Levels in the Cockeysville Marble of
Southern Chester County, Pennsylvania, 1983-84,
by D. W. Speight.

Ground-Water Levels in the Lower Paleozoic and
Precambrian Crystalline Rocks, Southeastern
Chester County, Pennsylvania, July and August
1986, by J. A. Garges.
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U.S. Geological Survey Water-Data Reports

The water—-data reports listed below may
microfiche from the National Technical Infor
available for inspection only at the Pennsylvwv
the U.S. Geological Survey. The PB number in

number.

PA-75-2,

PA-75-3,

PA-76-1.

Water Resources Data for

v

Water Resources Data for
Pennsylvania, Volume 1, Delaware
River basin--Water Year 1975, by
U.S. Geological Survey, 1976
(PB 261 436).

Water Resources Data for
Pennsylvania, Volume 2, Susque-
hanna and Potomac River basins-—-
Water Year 1975, by U.S.
Geological Survey, 1976
(PB 261 437).

Water Resources Data for
Pennsylvania, Volume 3, Ohio
River and St. Lawrence River
basins--Water Year 1975, by
U.S. Geological Survey, 1976
(PB 261 438).

Water Resources Data for
Pennsylvania, Volume 1, DelawarJ
River basin--Water Year 1976, by

U.S. Geological Survey, 1977
(PB 271 723).

Water Resources Data for
Pennsylvania, Volume 2, Susque-
hanna and Potomac River basins—-
Water Year 1976, by U.S.
Geological Survey, 1977
(PB 278 754).

Pennsylvania, Volume 3, Ohio
River and St. Lawrence River
basins--Water Year 1976, by

U.S. Geological Survey, 1977
(PB 272 094).
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PA-7 8-1 .

PA_78-20

PA_7 8-3 .

PA-79-2,

Water Resources Data for
Pennsylvania, Volume 1, Delaware
River basin-~-Water Year 1977, by
U.S. Geological Survery, 1978
(PB 286 880).

Water Resources Data for
Pennsylvania, Volume 2, Susque-
hanna and Potomac River basins—-
Water Year 1977, by U.S.
Geological Survey, 1978
(PB 285 754).

Water Resources Data for
Pennsylvania, Volume 3, Ohio
River and St. Lawrence River
basins-=-Water Year 1977, by
U.S. Geological Survey, 1978
(PB 286 925).

Water Resources Data for
Pennsylvania, Volume 1, Delaware
River basin--Water Year 1978, by
U.S. Geological Survey, 1979
(PB 80 118 862).

Water Resources Data for
Pennsylvania, Volume 2, Susque-
hanna and Potomac River basins--
Water Year 1978, by U.S.
Geological Survey, 1979
(PB 80 118 870),

Water Resources Data for
Pennsylvania, Volume 3, Ohio
River and St. Lawrence basins--
Water Year 1978, by U.S.
Geological Survey, 1979
(PB 80 118 888).,

Water Resources Data for
Pennsylvania, Volume 1, Delaware
River basin--Water Year 1979, by
U.S. Geological Survey, 1980
(PB 81 145 682).

Water Resources Data for
Pennsylvania, Volume 2, Susque-
hanna and Potomac River basins—-
Water Year 1979, by U.S.
Geological Survey, 1980
(PB 80-198 864).
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PA"SO“'Z.

PA'-80"30

PA“S ]. "2 .

Water Resources Data for
Pennsylvania, Volume 3, Ohio
River and St. Lawrence River
basins--Water Year 1979, by
U.S. Geological Survey, 1980
(PB 80 223 951).

Water Resources Data for
Pennsylvania, Volume 1, Delaware
River basin--Water Year 1980, b
U.S. Geological Survey, 1981,
(PB 82 190 372)

Water Resources Data for
Pennsylvania, Volume 2, Susque-
hanna and Potomac River basins—-
water year 1980, by U.S.
Geological Survey, 1981,
(PB 82 115 908)

Water Resources Data for
Pennsylvania, Volume 3, Ohio
River and St. Lawrence River
basins--Water Year 1980, by
U.S. Geological Survey, 1981,
(PB 82 142 688)

Water Resources Data--Pennsylvania,
Volume 1, Delaware River Basin--
Water Year 1981, by
U. S. Geological Survey, 1982,
(PB 83 244 251),.

Water Resources Data--Pennsylvania,
Volume 2, Susquehanna and
Potomac River basins--Water Year
1981, by U.S. Geological Survey,
1982,

(PB 83 109 959)

Water Resources Data--Pennsylvania,
Volume 3, Ohio River and
St. Lawrence River basins—-Water
Year 1981, by U.S. Geological
Survey, 1982.

(PB 83 107 128)

Water Resources Data--Pennsylvania,
Volume 1, Delaware River basin--

Water Year 1982, by U.S. Geological

Survey, 1983.
(PB 84 161 579)
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PA-82-2.

PA-83-1.

PA-83-2.

PA-84-1 .

PA'8 5-3 .

Water Resources Data--Pennsylvania,
Volume 2, Susquehanna and
Potomac River basins—-Water Year
1982, by U.S. Geological Survey,
1983.

(PB 85 126 084)

Water Resources Data--Peannsylvania,
Volume 3, Ohio River and
St. Lawrence River basins—-Water
Year 1982, by U.S. Geological
Survey, 1983.
(PB 85 126 092)

Water Resources Data—--Pennsylvania,
Volume 1, Delaware River basin--
Water Year 1983, by U.S. Geological
Survey, 1984,

(PB 85 210 920)

Water Resources Data—-—-Pennsylvania,
Volume 2, Susquehanna and
Potomac River basins—-Water Year
1983, by U.S. Geological Survey,
1984,

(PB 85 128 007)

Water Resources Data—--Pennsylvania,
Volume 3, Ohio River and
St. Lawrence River basins--Water
Year 1983, by U.S. Geological
Survey, 1984,
(PB 85 128 015)

Water Resources Data--Pennsylvania,
Volume 1, Delaware River basin——
Water Year 1984, by U.S. Geological
Survey, 1985.

Water Resources Data—-Pennsylvania,
Volume 2, Susquehanna and Potomac
River basins—-Water Year 1984, by
U.S. Geological Survey, 1985,

Water Resources Data--Pennsylvania,
Volume 3, Ohio River and St. Lawrence
River basins—--Water Year 1984, by
U.S. Geological Survey, 1985,

(PB 85 239 606)

Water Resources Data—-—Pennsylvania,
Volume 3, Ohio River and St. Lawrence
River basins—--Water Year 1985, by
U.S. Geological Survey, 1986,
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Hydrologic Investigations Atlases are sol
U.S. Geological Survey, Federal Center, Box 25

HA_57 .

HA-61 .

HA-1940

HA-198.

HA-lggt

HA-200,

HA-ZIZQ

U.S. Geological Survey Hydrologic Investigations Atlases

Floods at Harrisburg, Pennsylvania, by
R. E. Steacy and I. A, Heckmiller.
1962.

Stream composition of the conterminoug
United States, by F. H. Rainwater.
1962.

Generalized maps showing annual runof(f
and productive aquifers in the
conterminous United States, compiled
by C. L. McGuinnes. 1964,

Water resources of the Appalachian
region, Pennsylvania to Alabama,
by W. J. Schneider and others. 1965,

Preliminary map of the conterminous
United States showing depth to and
quality of shallowest ground water
containing more than 1,000 parts per
million dissolved solids, by J. H.
Feth and others. 1965.

Chemical quality of public water
supplies of the United States and
Puerto Rico, 1962, by C. N. Durfor
and Edith Becker. 1964.

Annual runoff in the conterminous

United States, by J. F. Blakey. 1966,

Floods on the Schuylkill River from
Conshohocken to Philadelphia,
Pennsylvania, By A. T. Alter. 1967.

Water quality in the Delaware estuary
for the two years of drought,
1965-1966, from Trenton, New Jersey,
‘to Reedy Island, Delaware, by
W. B. Keighton. 1969.

Extent and frequency of floods on the
Schuylkill River near Norristown,
Pennsylvania, by W. F. Busch and
L. C. Shaw. 1973,
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d by Map Distribution Section,
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HA"676.

Flood of June 1972 in the Wilkes—-Barre
area, Pennsylvania, by H., N. Flippo
and L. W. Lenfest, Jr., 1973,

Flood of June 1972 in the Harrisburg
area, Pennsylvania, by L. V. Page
and L. C. Shaw. 1974,

Flood of June 22-23, 1972, at Lock
Haven, Pennsylvania, by H. N.
Flippo, Jr. 1975,

Water—-table map of Philadelphia,
Pennsylvania, 1976-1980, by
G. N. Paulachok and C. R. Wood,
1984,
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U.S. Geological Survey Open-Fil

Reports and Maps

Open—-file reports which may be in manuscript form, generally are not repro-

duced and distributed in quantity.
in the Harrisburg, Pennsylvania and the Reston

Geological Survey. Most numbered open-file re

Books and Open-File Reports Section (BOFRS).

the unnumbered reports may be obtained from th

Survey-WRD, Harrisburg, Pennsylvania.

76-247.,

76-350.

76-352.

76-445,

76-793.

77-462.

Numbered Open-File

Time-of-travel studies Susquehanna
River, Binghamton, New York, to
Clarks Ferry, Pennsylvania, by
C. D. Kauffman, Jr., J. T,
Armbruster, and Andrew Voytik,
1976.

Map showing selected extreme-
streamflow statistics and drain-
.age areas, Greater Pittsburgh
region, Pennsylvania, by M. B.
Coll, Jr., and R. M. Beall,
1976.

Guide to the availability of
hydrologic data, greater
Pittsburgh region, Pennsylvania,
by R. M. Beall, 1976.

Selected hydrologic data, Clarion
River and Redbank Creek basins,
northwestern Pennsylvania——An
interim report, by H. E. Koester

and Joseph Lescinsky, 1976.

Ground-water conditions in the
Kingston area, Luzerne County,
Pennsylvania, and their effect
on basement flooding, by D. J.
Growitz, 1976.

Limnological studies of the major
streams in Chester County,
Pennsylvania, by B. W. Lium,
1977.

Water loss from Jordan Creek near
Allentown, Pennsylvania--1973
to 1976, by R. E. Steacy, 1977.
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78-819,

80-566.

80-1119.

8 1-60-

81-330,

81-1025.

Water—quality investigation of
Francis Slocum Lake, Luzerne
County, Pennsylvania, by
J. L. Barker, 1978.

Floods of July 19-20, 1977, in the
Johnstown area, western Pennsyl-
vania, by S. A. Brua, 1978,

Work plan for the Schuylkill River
basin, Pennsylvania: Assessment
of river quality as related to
the distribution and transport
of trace metals and organic sub-
stances, by G. L. Pederson,

T. H. Yorke, and J. K. Stamer,
1980,

Ground-water quality and data on
wells and springs in Pennsyl-
vania, Volume I--Ohio and
St. Lawrence River basins, by
H. E. Koester and D. R. Miller,
1980.

Sample mine-site permit applica-
tion (hydrologic assessment),
by W. J. Herb, D, M. Brown,

L. D, Carswell, and P. L.
Lietman, 1981,

Ground-water quality and data on
wells and springs in Pennsyl-
vania, Volume II, Susquehanna
and Potomac River basins, by
H. E. Koester, and D, R,
Miller, 1981,

Ground-water quality and data on
wells and springs in Pennsyl-
vania, Volume III, Delaware
River basin, by H. E. Koester,
and D. R. Miller, 1981,

" An evaluation of the effects of

acid rain on low conductivity
headwater streams in Pennsyl-
vania, by J. R, Ritter and

A, E, Brown, 1981,
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81-1115,

83-265.

83-9400

83-941,

83-948.

84-706.

84-7150

An evaluation of water—quality
monitoring in the Brandywine
Creek basin, Pennsylvania,
1973-78, by J. J. Murphy,

J. R, Ritter, A. E. Brown,
and J., P. Chiarella, 1981.

Time-of-travel and dispersion studi
Lehigh River, Francis E. Walter
Lake to Easton, Pennsylvania,
by C. D. Kauffman, Jr, 1982,

Hydrologic data for aquifers in
Philadephia, Pennsylvania, by
G. N. Paulachok, C. R. Wood, and
L. J. Norton, 1984,

Distribution and transport of trace

substances in the Schuylkill River

basin from Berne to Philadelphia,
Pennsylvania, by J. K. Stamer, T.
.Yorke, and G. L. Pederson, 1983.

es,

H.

Summary of surface-water-quality data,
Eastern Coal Province, October 1978 to
September 1982, by K. L. Wetzel and

S. A. Hoffman, 1983.

Summary of surface-water-quality data,
Interior Coal Province, Eastern Region,

October 1978 to September 1982, by

S. A, Hoffman and K. L. Wetzel, 1983,

Techniques for estimating streamflow
characteristics in the Eastern and

Interior Coal Provinces of the United

States, by K. L. Wetzel and J. M.
Bettandorff, 1984.

Water—table contour map of the carbonate

rocks of eastern Chester County,
Pennsylvania, October 1983, by
R. A, Sloto. 1984.

Compilation of ground-water—quality

data in Pennsylvania, by J. L.
Barker, 1984,

Ground-water levels in the carbonat
rocks of Central Chester County,
Pennsylvania, May 18 to June 15,
1984, by C. R. Wood. 1984
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84-748. Evaluation of the ground-water resources
of the lower Susquehanna River basin,
Pennsylvania and Maryland, by J. M.
Gerhart and G. J. Lazorchick, 1984.

86-486, Flood of November 1985 in West Virginia,
Pennsylvania, Maryland, and Virginia
by J. B. Lescinsky.

Unnumbered Open-File Reports

Alter, A. T., 1966, Extent and frequency of
inundation of the Schuylkill River flood
plain from Conshohocken to Philadelphia,
Pennsylvania.

Barker, J. L., 1972, Effects of acid mine
drainage on fish and macroinvertebrates of
Babb Creek, Tioga County, Pennsylvania.

1972, Effects of acid mine drainage on fish
and macroinvertebrates of Loyalsock Creek
near Lopez, Sullivan County, Pennsylvania.

1972, Effects of acid mine drainage on fish
and macroinvertebrates of the Tioga River,
Pennsylvania and New York.

Busch, W. F., 1969, Extent and frequency of
inundation on the Perkiomen Creek flood
plain from Green Lane Reservoir to the
Schuylkill River (near Oaks, Pennsylvania).

Busch, W. F., and Shaw, L. C., 1960, Floods in
Pennsylvania--Frequency and magnitude.

1971, Extent and frequency of floods on
Schuylkill River (near Norristown, Penn-

sylvania).

1973, Extent and frequency of floods on the
Schuylkill River near Phoenixville and
Pottstown, Pennsylvania.

Farlekas, G. M., 1965, Extent and frequency of

floods in vicinity of Easton, Pennsylvania
to Phillipsburg, New Jersey.
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Flippo, H. N., Jr., 1971, Acidity control in
Bald Eagle Creek and West Branch of the
Susquehanna River, Clinton County, Penn-
sylvania.

1971, Chemical and biological conditions
in Bald Eagle Creek and prognosis of
trophic characteristics of Foster Joseph
Sayers Reservoir, Centre County, Pennsyl-
vania.

Lium, B, W., 1976, Limnological data for the
major streams in Chester County, Pennsyl-
vania.

McCarren, E. F., Wark, J. W., and George, J. Ry,
1964, Water quality of the Swatara Creek
basin, Pennsylvania.

McGreevy, L. J., 1974, Seepage study of streams
crossing Chester Valley, Chester County,
Pennsylvania.

McGreevy, L. J., and Sloto, R. A., 1976,
Selected hydrologic data, Chester County,
Pennsylvania.

ott, A. N., and Commings, A. B., 1972, An
inventory of suspended sediment stations
and type of data analysis.

Page, L. V., and Shaw, L. C., 1973, Flood of
September 1971 in southeastern Pennsyl-
vania.

Reed, L. A., 1971, Effects of roadway and pond
construction on sediment yield near
Harrisburg, Pennsylvania.

Seaber, P. R., 1968, An appraisal of the
ground-water resources of the upper
Susquehanna River basin.

Seaber, P. R., and Hollyday, E. F., 1965,
An appraisal of the ground-water resources
of the lower Susquehanna River basin.

1966, An appraisal of the Juniata River
basin, Susquehanna River basin.

Wood, C. R., 1974, Evaluation of arsenic concen-

trations in the Tulpehocken Creek basin,
Pennsylvania.
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ITI. Publications of Pennsylvania State Agencies Prepared
in Cooperation with the U.S. Geological Survey

These reports can be obtained from the Director and State Geologist,
Bureau of Topographic and Geologic Survey, Pennsylvania Department of
Environmental Resources; Deputy Secretary, Office of Resources Management,
Pennsylvania Department of Environmental Resources; State Book Store,

P.0. Box 1365, Harrisburg, PA; or the District Chief, Water Resources
Division, U.S. Geological Survey. A more complete list of State agency
publications also can be obtained from any of these offices.

Adamson, J. H., Jr., Graham, J. B., and Klein,
N. H., 1949, Ground-water resources of the
valley=-fill deposits of Allegheny County,
Pennsylvania: Pennsylvania Geological
Survey, 4th Ser., Water-Resource Rept. W-8.

Barker, J. L., 1978, Characteristics of Penn-
sylvania recreational lakes: Pennsylvania
Department of Environmental Resources, Water
Resources Bull. No. 14,

Beamer, N. H., 1953, Chemical character of
surface water in Pennsylvania, 1949-51:
Pennsylvania Dept. Commerce State Planning
Board Pub. 26.

Becher, A, E., 1970, Ground water in Pennsyl-
vania: Pennsylvania Geological Survey,
4th ser., ES=3.

Becher, A. E., and Root, S. I., 1981, Ground
water and geology of the Cumberland
Valley, Cumberland County, Pennsylvania:
Pennsylvania Geological Survey, 4th ser.,
Water-Resource Rept. W-=50.

Becher, A. E., and Taylor, L. E., 1982, Ground-
water resources in the Cumberland and
contiguous valleys of Franklin County,
Pennsylvania: Pennsylvania Geological
Survey, 4th ser., Water-Resource Rept. W=53,

Bennett, G. D., and Patten , E. P,, Jr., 1960,
Borehole geophysical methods for analyzing
the specific capacity of aquifers in a
multiaquifer well: Pennsylvania Geological
Survey, 4th ser., Water-Resource Rept. W-12.

Biesecker, J. E., Lescinsky, J. B., and Wood,
C. R., 1968, Water resources of the
Schuylkill River basin: Pennsylvania
Dept. of Forests and Waters, Water
Resources Bull. No. 3.
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Bourquard, E. H., and others, 1966, Report on
water-resources study of Neshaminy Creek
basin and vicinity--Bucks and Montgomery
Counties, Pennsylvania: Pennsylvania
Dept. of Forests and Waters, Water
Resources Bull. No. 2.

Busch, W. F., and Shaw, L. C., 1966, Pennsyl-
vania streamflow characteristics—-low-flow
frequency and flow duration: Pennsylvania
Dept. of Forests and Waters, Water
Resources Bull. No. 1.

Carswell, L. D., and Bennett, G. D., 1963,
Geology and hydrology of the Neshannock
quadrangle, Mercer and Lawrence Counties,
Pennsylvania: Pennsylvania Geol. Survey,
4th ser., Water-Resource Rept. W-15.

Carswell, L. D., Hollowell, J. R., and Platt,
L. B., 1968, Geology and hydrology of the
Martinsburg Formation in Dauphin County,
Pennsylvania: Pennsylvania Geol. Survey,
4th ser., Water-Resource Rept. W-24,

Carswell, L. D., and Lloyd, O. B., Jr. 1979,
Geology and ground-water resources of
Monroe County, Pennsylvania: Pennsylvania
Geol. Survey, 4th ser., Water-Resource
Rept. W=47.

Chester County Water Resources Authority, 1972
Ten Year report--1972: Chester County
Water Resources Authority, Misc. State
Agency Rept.

Flippo, H. N., Jr., 1974, Springs of Pennsyl-
vania: Pennsylvania Dept. Environmental
Resources, Water Resources Bull. No. 10.

1975, Temperatures of streams and selecte
reservoirs in Pennsylvania: Pennsylvania
Dept. Environmental Resources, Water
Resources Bull. No. 1ll.

1977, Floods in Pennsylvania: Pennsyl-
vania Dept. Environmental Resources,
Water Resources Bull. No. 13.

1982, Technical manual for estimating
low-flow characteristics of Pennsylvania
streams: Pennsylvania Dept. Environmental
Resources, Water Resources Bull. No. 15.
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Gallaher, J. T., 1973, Summary of ground-water
resources of Allegheny County, Pennsylvania:
Pennsylvania Geol. Survey, 4th ser., Water-
Resource Rept. W-35.

Greenman, D. W., 1955, Ground-water resources
of Bucks County, Pennsylvania: Pennsyl-
vania Geol. Survey, 4th ser., Water—Resource
Rept. W-=11l,

Greenman, D. W., and others, 1961. Ground-water
resources of the Coastal Plain area of
southeastern Pennsylvania, with special
reference to effects of human activities
on the quality of water in the Coastal
Plain sediments: Pennsylvania Geol. Survey,
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