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Message from the Area Hydrologist

The U.S. Geological Survey is an earth-science information agency. It has no
regulatory role, but is recognized for its impartial fact-finding and research
mission. The Water Resources Division accomplishes this mission by collecting and
interpreting hydrologic data and conducting research that enables water-
resources managers to make decisions based on objective scientific information.
This report describes the current (1993) activities of the Water Resources Division in
New England.

Water-resources studies in New England are conducted from offices located in
each of the New England States. Staff in these offices receive support from
specialists af the Area and Regional level, from the National Water Quaility
Laboratory, and from staff of the National Research Program. Quality assurance/
quality control systems, a National Training Center, and Nationally designed data
systems ensure that Water Resources Division activities at all locations are
accomplished by consistent proven methods.

The Survey also engages in other programs in New England that encompass
geology, offshore minerals assessment and topographic mapping. These
activities are administered by other divisions and are directed from regional
offices in Reston, Va.

Most of the Survey’s water-resources studies conducted in New England are done
in cooperation with State and local agencies or with other Federal agencies.
These cooperators and the general public are our customers and we strive to
keep our products and services relevant to our customers needs and otherwise
meet their expectations. To meet these needs and expectations, we continue o
provide a balance of hydrologic data collection, resource appraisals, and
research relevant to the water-resources information needs in New England. We
thank you, our cooperators and customers, for your continued support.

I hope that you find this report interesting and informative. If you would like more

information on the activities described, please contact me or any of the District
Chiefs listed in the report.

lvan C. James, |i

Area Hydrologist, New England Program Area
Marlborough, Massachusetts
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U.S. GEOLOGICAL SURVEY,
Water Resources Division

BASIC MISSION AND PROGRAM

The mission of the Water Resources Division is to provide the hydrologic information and
understanding needed for the optimum utilization and management of the Nation’s
water resources for the overall benefit of the people of the United States.

This is accomplished, in large part, through cooperation with other Federal and non-Fed-
eral agencies, by:

1. Collecting, on a systematic basis, data needed for the continuing determination
and evaluation of the quantity, quality, and use of the Nation’s water resources.

2. Conducting analytical and interpretive water-resource appraisals describing the
occurrence and availability, and the physical, chemical, and biological charac-
teristics of surface and ground water.

3. Conducting supportive basic and problem-oriented research in hydrautics, hydrol-
ogy. and related fields of science 1o improve the scientific basis for investigations
and measurement techniques and to understand hydrologic systems sufficiently
well to quantitatively predict their response to stress, either natural or manmade.

4. Disseminating the water data and the results of these investigations and research
through reports, maps, computerized information services, and other forms of
public releases.

5. Coordinating the activities of Federal agencies in the acquisition of water data for
streams, lakes, reservoirs, estuaries and ground water.

6. Providing scientific and technical assistance in hydrologic fields to other Federal,
State, and local agencies, 1o licensees of the Federal Energy Reguiatory Commis-
sion, and to International agencies on behalf of the Department of State.




Water-Resources Actfivities In
New England, Fiscal Year1993

Compiled by Marianne F. Orlando

INTRODUCTION

The Water Resources Division of the U.S.
Geological Survey is responsible for appraising
and describing the quantity and quality of the
Nation’s water resources, and for scientific
investigation of existing or potential water
problems. Technical information describing the
source, occurrence, movement, availability,
use, quantity, and quality of the waters is
available to alt concerned with development
and management of water and related land
resources.

Programs of the Water Resources Division are
financially supported by direct appropriations
from Congress, tfransfer of funds from other
Federal agencies, and, primarily, by
Joint-Funding Agreements with State and local
government agencies. Under Joint-Funding
Agreements, the costs of mutually planned
programs are usually shared by the Federal
government and the cooperating agency with
the Federal share not to exceed one-half the
cost of the program. Such sharing assures that
Water Resources Division programs are
responsive to both local and National priorities.

NEW ENGLAND PROGRAM AREA

The New England Program Area includes a staff
of hydrologists, hydrologic technicians,
computer specialists, scientific illustrators, reports

specialists, administrative and clerical personnel,

and drillers. Hydrologists have backgrounds in
biology. chemistry, engineering, geology.
hydrology, and mathematics. Duties of the staff
include collecting, compiling, and interpreting
hydrologic data, and preparing reports for
publication.

Districts are supported at Regionat and
National levels by technical experts in surface-
and ground-water technology:; in the physical,
chemical, and biological properties of water;
in automatic data processing; in systems
analysis; in borehole geophysics; and in drilling,
sampling, and testing geologic materials. A
central laboratory system ensures timely
analyses of water and sediment samples, strict
quality control in testing procedures, and entry
of most data into the National Water
Information System, the Water Resource
Division’s extensive data base, and into
STORET, a data base maintained by the U.S.
Environmental Protection Agency.

Publications include basic-data reports,
interpretive reports, and journal articles that
describe the occurrence, and quantity, and
physical, chemical, and biological
characteristics of surface and ground water.

ABOUT THE REPORT: This report briefly describes
the Water Resources Division’s New England
Program Area and water-resource projects
that were active in each District as of
September 30, 1993 (the end of the fiscal
yean). it also provides a bibliography, by
District and author, of reports published since
1977.

ADDITIONAL INFORMATION: Further information
may be obtained from the Chiefs of District
Offices in Augusta, Maine; Marlborough,
Massachusetts; Augusta, Maine; Bow, New
Hampshire; and Subdistrict Office in
Providence, Rhode Island (addresses inside
back coven). A field office also is located in
Montpelier, Vermont.

Introduction - 1
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Connecticut District

COOPERATORS

City of Meriden
City of New Britain
City of Torrington
Connecticut Department of Environmental Protection
Connecticut Department of Transportation
Federal Emergency Management Agency
Holyoke Water Power Company
Lake Waramaug Interlocal Commission
Lake Waramaug Task Force
Quinebaug Partnership
South Central Connecticut Regional Water Authority
Town of Fairfield
U.S. Department of the Army, Corps of Engineers
U.S. Department of Justice, Federal Bureau of Investigation
U.S. Department of Transportation, Federal Highway Administration
U.S. Environmental Protection Agency

Connecticut District - 3
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SW Stations / CT001

Surface-Water Stations

PROJECT CHIEF:
Michael A. Cervione, Jr.

COOPERATOR(S): City of New Britain; City of Torrington;
Connecticut Department of Environmental Protection;
U.S. Department of the Army, Corps of Englneers;
Holyoke Water Power Company; Quinebaug
Partnership: South Central Connecticut Reglonal Water
Authorlty; and Town of Falrfleld, Lake Waramaug
Interiocal Commission; Lake Waramaug Task Force

PROBLEM: Surface-water sources supplied about 85
percent of the total offstream freshwater used in
Connecticut during 1990—about 902 million gallons per
day. Thermoelectric-power generation (630 million
gallons per day) and public supply (302 milllon galions
per day) were the two largest uses of surface water.
About 2,760,000 people. or 66 percent of
Connecticut's population, used surface-water supplies.
The largest surface-water withdrawals are in the Lower
Connectlcut, Farmington, and Saugatuck Rlver Basins.
Water quality in streams in Connecticut generally Is
suitable for most uses. Streamflow moniforing is
essential for survellance, planning, design, hazard
warning, operation, and management. Streamfiow
monitoring also is essential for water supply.
hydroelectric power, fiood control, irrigation, bridge
and culvert design, wildlife management, poliution
abatement, flood-plain management, and
water-resources development. To provide this
information, an appropiiate data base is necessary.

OBJECTIVE: A. Collect surface-water data sufficlent fo
satisfy needs for current-purpose uses, such as
(1) assessment of water resources, (2) operation of

PERIOD OF PROJECT:
Continuous since July 1928

reservoirs or industries, (3) flow forecasting, (4) disposal
of wastes and pollution controls, (56) publication of
discharge data to accompany water-quality
measurements, (6) conformity to compact and legal
requirements, and (7) research or special studies. B.
Collect data necessary for analytical studles 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: To meet the stated objectlves, this project
collects stream discharge, and stream and lake stage
data from a network of gaging stations, Including daily
discharge, periodic discharge, dally stage, and
perlodic stage stations to define streamfiow and stage
conditions in the State of Connecticut. Standard
methods of data collection will be used as described in
the serles, “Techniques of Water-Resources
Investigations of the U.S. Geological Survey.”

PROGRESS: Surface-water data from 77 contfinuous
streamfiow, stage. fidal, partial record, and
miscelianeous measurement statlons were collected,
complled, and pubilshed for the 1992 water year.
Surface-water data for the 1993 water year were
collected and are being processed for publication in
the annual Water Resources Data report. Real-time
data were acqulred using data-coilection platforms
(DCP's) at four end-of-month index stations, at two
streamfiow allocation basin management stations, and
at two remote sites for geographlc control in
southeastern and northwestern Connecticut.

Connecticut District - 5



SW Stations / CT001

PLANS NEXT YEAR: Statewide data collection will
continue. Ten stations, equipped with satellite-relay
data In transmitters—eight owned by the

U.S. Geological Survey (USGS) and two owned by the
U.S. Army Corps of Engineers and serviced by the
USGS—uwill continue to supply real-time transmission of
streamflow information as primary record sites.

COMPLETED REPORIS: This project contributes to the
annual report "Water Resources Data—Connecticut.”
Data on stream discharge and stage and on lake or
reservolr levels, through September 1940, were
published annually under the titie "Surface-Water Supply
of the United States, Part A." For the 1968 through 1970
water years, the data were published in two 5-year
reports. Beginning with the 1961 water year through the
1974 water year, data relating to the quantities of
surface water were published In “Water Resources Data
for Connectlcut.” Beginning with the 1975 water year,
the report titte was changed to “Water Resources
Data—Connecticut (water year).”

OTHER REPORTS:

Blgwood, B.L.. and Thomas, M.P., 1955, A flood-flow for-
mula for Connecticut: U.S. Geological Survey
Circular 365, 16 p.

Cervione, M.A., Jr., 1972, Time of travel of a dye in Quin-
nipiac River, Connecticut: Connecticut Department
of Environmental Protection Bulletin 2, 11 p.

Lal, Chintu, Ruggles. F.H., Jr., and Welss, L.A., 1971, Evalu-
ation of flow In tidal reaches of the Connecticut
River by mathematical model: U.S. Geological Sur-
vey open-flle report, 24 p.

Shepard, T.B., and Welss, L.A., 1988, Cost-effectiveness of
the U.S. Geologicdl Survey’s sfream-gaging pro-
gram in Connecticut: U.S. Geological Survey
Water-Resources Investigations Report 85-4333, 63 p.

Thomas, M.P., 1972, Gazetteer of natural areas of
streams and water bodies within the State of Con-
necticut: Connecticut Department of
Environmental Protection Bulletfin 1, 89 p.

Welss, L.A., 1971, Dispersion computation and tempera-
ture simulation for the Connecticut River estuary by
mathematical model, in Geological Survey
Research 1971: U.S. Geological Survey Professional
Paper 750-B, p. B211-B217.

____ 1971, Mathematical model to compute reaeration
coefficlents for the Connecticut River, In Geological
Survey Research 1971: U.S. Geological Survey Profes-
sional Paper 750-D, p. D165-D170.

___ 1988, Rainfall-runoff relationships of the Hop Brook
basin, Manchester, Connecticut: U.S. Geological
Survey Water-Resources Investigations Report
85-4327,22 p.
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Ground-Water Stations

PROJECT CHIEF:
Michael A. Cervione, Jr.

PERIOD OF PROJECT:
Continuous since July 1960

COOPERATOR(S): Connecticut Department of
Environmental Protection

PROBLEM: Ground-water sources supplled about 15
percent of the total offstream freshwater used In
Connectlcut during 1990—about 165 million galions per
day. About 1,130,000 people, or 34 percent of
Connecticut's population, used ground-water supplies.
Public-supply (72.5 milllon gallons per day) and
domestlc self-supply (46.3 milllon gallons per day) were
the two largest uses of ground water. The largest
ground-water withdrawals were from the
glaclal-deposit and crystalline-bedrock aquifers in the
Lower Connecticut and Housatonlc River Basins.
Ground water beneath more than 90 percent of the
land in the State is consldered to be suitable for drinking
without treatment; however, the urbanized and
industriallzed nature of parts of Connecticut has
resulted in many incidents of ground-water
contamination. Long-term water-level monltoring is
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 deveiopment, to assist In the prediction of
future supplies. and to provide data for management of
the resource.

OBJECTIVE: (1) Collect ground-water-level data
sufficlent to provide a data base so that the general
response of the hydrologlc system to natural climatic
variations and induced stresses is known and potential
problems can be defined early enough to dliow proper

planning and management. (2) Provide a data base
against which the short-term records acquired In areal
studies can be analyzed. (3) Develop master
quadrangle or town maps of ground-water and
geophysical information generated and updated
through a digital system (GIS).

APPROACH: Evaluation of reglonal geology dllows
broad, general definitlon of aqulfer systems and their
boundary condltions. Within thls framework and with
some knowiedge of the stress on the system In time and
space, and the hydrologlc properties of the aqulfers, a
subjective decision can be made on the most
advantageous locations for observation of long-term
system behavior. This subjective network can be refined
as records become avaiiable and detailed areal studies
of the ground-water system more closely define the
aquifers, their properties, and the stresses to which they
are subjected. Base maps will be generated for each
Connecticut quadrangle or town of ground-water and
geophyslcal information using Geographical
Information System (GIS) techniques. These data will be
digitized using both the Survey's (USGS) computer
hardware, ARC/INFO geographlc software, and related
information and graphlc software in the USGS
Distributed Information System (DIS) and the
Connectlcut Department of Environmental Protection
(DEP) ARC/INFO GIS program. All digltal data will be
from 1:24000 scale source maps. Attributes will be
selected from data source in System 2000.
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PROGRESS: Ground-water data for 46 wells in the
observation network were entered into computer
storage, revlewed, and published for the 1992 water
year. Water-level measurements were made twice a
month In 59 wells used in the long-term State
observation network for the 1993 water year. Thirteen
new wells were drilled in the 1993 water year for the
modified observation network.

PLANS NEXT YEAR: Data coliection, compilation, and
answering requests for ground-water information in
Connecticut will continue. Ground-water-level
measurements will continue on a twice a month
schedule. All data will be pubillshed in the annual
data-report serles. Water-level measurements at six
new wells will be Inifiated and incorporated Into the
statewlde network. Arrays will show water-levei
fluctuations in hilltops, hilisides, and valley bottoms. The
program wiii be modifled to incorporate 73 wells In the
statewlde-observation network for data entry and
water-resource management decisions. Water-level
information Is contributed to the monthiy “Water
Resources Condltions in Connecticut” based on 14
observation weils with long-term records. Digitization of
ground-water and geophysical information using GIS
format to generate master base maps wiil continue.

COMPLETED REPORTS: This project contributes to the
annual report "Water Resources Data—Connecticut.”
Water leveis for the 1935 through 1974 water years were
published under the titie "Ground-Water Levels in the
United States.” Beginning in the 1971 water year,
ground-water data were published in "Water Resources
Data for Connecticut' on an annual basis. Beginning
with the 1975 water year, the report tile was changed
to "Water Resources Data—Connecticut (water year).”

OTHER REPORTS:

LaSala, A.M., Jr., 1962, Ground-water levels In Connecti-
cut, 1956-1959: Connecticut Water Resources
Bulletin 2, 33 p.

Melkle. R.L., 1967, Ground-water levels In Connectlcut,
1965-66; Connecticut Water Resources Bulletin 13,
12 p.

Meikle, R.L.,and Baker, J.A., 1965, Ground-water ievels in
Connecticut, 1960-1964: Connecticut Water
Resources Bulletin 7, 26 p.

Melvin, R.L., 1986, Connecticut observation wells—
guideiines for network modification: U.S. Geologicai
Survey Water-Resources investigations Report
85-4079. 24 p.
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Quality Of Water Stations

PROJECT CHIEF:
Denis F. Healy

PERIOD OF PROJECT:
Continuous since July 1955

COOPERATOR(S): Connecticut Department of
Environmental Protection

PROBLEM: The State of Connecticut is required to
rmonltor, compile and andlyze data on the quality of its
surface waters. The U.S. Geologlcal Survey (USGS) also
requlres water-quallty Information to accomplish Its
misslon of appralsing the quallty of the Nation's water.
Water-resource planning and water-quality assessment
requlre a nationwlde base level of relatively
standardized information on chemical, physical,
bacteriologlcal. and blological qualities of surfface and
ground water for proper planning and redlistic
assessment of water supplies and resources.

OBJECTIVE: The objective of this project is to collect,
store, document, provlde, and publish an unblased
inventory of water-quality data from a network of
water-quallty sites In Connecticut. This information
provides an assessment of water quality that can be
used for (1) planning and management of the State's
water resources, (2) determining changes and trends in
water quality over time, and (3) evaluating
cause-effect relations In water quality.

APPROACH: A network of water-quality stations was
established and operated to provide data on the
chemical, physlcal, bacterlologlcal, and biological
concentrations, loads, and trends as required by the
needs of the State and Federal pianning and
management agencles. The network Is reviewed,
appraised, and revised to meet present and future

requirements, needs, and frends in data collection,
analytical methods, parameters, frequency and areal
distribution. Standard methods of data collection are
used as described In the “Natlonal Handbook of
Recommended Methods for Water-Data Acquisition”
and Water Resources Divislon manuals and
memorandums,

PROGRESS: Daily water-quality data were collected at
nine statlons—three National Stream Quality
Accounting Network (NASQAN) stations, one Federal
station. and five State stations. Water-quality data were
collected at 29 surface-water network stations—one
quarterly, two bl-monthly, and 26 with 11-month
frequency. Data for the 1991 water year were published
in the annual report “Water Resources—Connecticut”
report. Anaiysis of water-quality frend data continued.

PLANS NEXT YEAR: Collect water-quallty data
periodically at sites throughout Connectlcut. Collect
water data from continuous monltors at two stations on
the Connecticut River. Continue two dally water
temperature stations in the Housatonic River. Collect
water-quallty samples at 29 network stations—sample 2
on a quarterly frequency, 2 on a bl-monthly frequency,
and 25 sites 8 times during the water year. Support the
National Assessment Water Quallty (NAWQA) program
through additional sampling. For NAWQA, eight
water-quality stations are heeded—four in the
statewlde network and four non-network sites.
Continue analysis of water-quality trend data for
correlations with changing water use, land use, and
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population density. Continue network evaluation.
Review, compille, and publish the data collected in
water year 1993.

COMPLETED REPORTS: This project contributes to the
annual report “Water Resources Data—Connecticut.”
Data on chemical quality, femperature, and
suspended sediments for the 1941 through 1970 water
years were published annually under the title “Quality of
Surface Waters of the United States.” Beglnning In the

1964 water year, water-quality data were published
annually In “Water Resources Data for Connecticut.”
Beginning with the 1975 water year, the report titie was
changed to “Water Resources Data—Connecticut
(water yean.”

OTHER REPORTS:

Kulp, K.P., 1982, Quadlity of surface waters In Wilton, Con-
nectlcut: U.S. Geological Survey Water-Resources
Investigations Open-Flle Report 82- 260, 51 p.
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Sediment Stafions

PROJECT CHIEF:
Chester E. Thomas, Jr.

PERIOD OF PROJECT:
Continuous since July 1975

COOPERATOR(S): Connecticut Department of
Environmental Protection

PROBLEM: Water-resource pianning and water-quality
assessment require a base level of sediment
iInformation. Sediment concentrations and sediment
discharges in rivers and streams must be defined and
monitored.

OBJECTIVE: To develop a data base adequate to assess
sedimentation characteristics of various drainage areas
as required for planning and management of State and
Federal programs.

APPROACH: A network of sediment stations was
established and operated for a selected period of time
to provide trends of sediment concentration, sediment
discharge, and particle size of sediment being
fransported by rivers and streams. Standard methods of
data collection are used as described in the “National
Handbook of Recommended Methods for
Water-Quaiity Acquisition” and Water Resources Division
manuals and memorandums.

PROGRESS: Sediment data for the 1992 water year were
pubiished In the annual report. Quarterly
suspended-sediment samples were collected and
analyzed for concentration and particle size at four
National Stream Quality Accounting Network (NASQAN)
sites and miscelianeous sediment samples were

coliected at seven National Water Quality Assessment
(NAWQA) sltes.

PLANS NEXT YEAR: Continue data coliection, tabulation,
and analysis at four NASQAN sites. Publish the data
coliected In water year 1993 In the annuai data-report
series. Write a report on sediment characteristics of
three streams In the Connecticut River basin—
Coginchaug River, Salmon River, and Stony Brook.

COMPLETED REPORTS: This project contributes fo the
annual report "Water Resources Data—Connecticut.”

OTHER REPORTS:

Haenl, F.P., McKeegan, D.K., and Capron, D.R., 1987,
Ground penetrating radar study of the thickness
and extent of sediments beneath Siiver Lake, Bertlin
and Meitiden, Connecticut: U.S. Geological Survey
Water-Resources Investigations Report 85-4108,
19p.

Kulp. K.P., 1983, Suspended-sediment characteristics of
the Yantic River at Yantic, Connecticut: Connecti-
cut Water Resources Bulletin 39, 34 p.

1991, Suspended-sediment characteristics of
Muddy Brook at Woodstock, Connecticut, with a
section on The water quality of Roseland Lake and
its major tributaries, Muddy Brook and Mill Brook:
Connectlcut Water Resources Bulletin 43, 64 p.
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HUD Flood Insurance Studies

PROJECT CHIEF:
Michael A. Cervione

PERIOD OF PROJECT:
July 1972 to September 1995

COOPERATOR(S): Federal Emergency Management
Agency

PROBLEM: The Natlonal Flood Insurance Act of 1968 and
the Flood Disaster Protection Act of 1973 provide for the
operation of a Flood Insurance Program. The Federal
Emergency Management Agency (FEMA) needs flood
restudies, and study updates through their Limited Map
Maintenance Program, in selected developing
Connecticut communitles to more accurately
determine applicable flood insurance premium rates.

OBJECTIVE: Conduct the necessary hydrologic and
hydraulic restudles of selected areas assigned by FEMA
on a month by month basis, and develop the most
efficlent procedures to attaln the accuracy speclfied by
FEMA.

APPROACH: The necessary surveys will be conducted by
ground and (or) photogrammetrlc methods. Develop

flood-dIscharge-frequency relatlons from locai historlc
Information, gaging-station records, and applicable
reports. Develop water-surface profiles through
step-backwater models for Incluslon In reports to be
published by FEMA.

PROGRESS: Hydraullc analysls for restudles for the
Federal Emergency Management Agency (FEMA) of
East Granby, Elington, and Granby, Connecticut were
completed. Fleld survey for type-19 restudy of Clinton,
Connecticut was completed.

PLANS NEXT YEAR: Complete final reports for East
Granby, Elington, and Granby, Connecticut, and
submit to FEMA. Complete hydraullc analysis for the
restudy of Clinton, Connecticut, and submit to FEMA.
Submlt the final reports to FEMA for Merlden and New
Britain, Connecticut studies. Submit proposals to FEMA
for a type-19 restudy of Naugatuck, Connecticut.
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Water Use

PROJECT CHIEF:
Barbara A. Korzendorfer

PERIOD OF PROJECT:
Continuous since Juiy 1977

COOPERATOR(S): Connecticut Department of
Environmentai Protection

PROBLEM: Relatively iittle information has been
systematicdily coliected describing where, how, and in
what quantities water is presently being used in
Connecticut. Current water-use data are essentiai to
determine what part of the State’s water resources
remains avaiiabie for future use. Connecticut’s iong
range pian for conservation and development cites
water-use data as a fundamentai and integrai
element of the program. The National Water-Use Data
System (NWUDS) coordinator wiii deveiop a
Connecticut water-use program that will meet the
needs of Connecticut’'s water-data users and the
Natlonai water-use program.

OBJECTIVE: (1) To estabiish and impiement a pian for a
water-use program in Connecticut that serves the
State’s future water pianning needs and is compatibie
with a National Water-Use Program. (2) To impiement
the support software needed for the Connecticut
water-use system. (3) To insure that the State’s
water-use needs, as weli as the Nationai water-use
needs are met by the proposed system.

APPROACH: Specific requirements which must be met
In order to deveiop a State water-use system that is
compatible with the Nationai System wiii be identified.
These requirements wiii be identifled through
discussions and meetings with various agencies within
the State. information from the files of iocai, State, and
Federai agencies that coiiect water-use data wiii be
evaiuated for completeness and usefuiness to the
State Water-Use Data System (SWUDS) computer
program. Each category (such as pubiic water suppiy.

industriai water use, commerciai, etc.) wiii be anaiyzed
for avaliabiiity of data. Methods wili be identified for
Statewide coliection of data in each category. Some
geographically smaiier areas such as river basins may
be seiected for special data coilection and anaiysis.
The information wiil be computerized and reports
written and pubiished by the USGS and (or) the State
of Connecticut.

PROGRESS: Work was begun on compliing, analyzing,
evaiuating. and automating site-specific data on
public-supply systems and Industrial use. Water-use
map report based on 1990 data received Director's
approval. Manuais on processing data on
pubiic-supply and wastewater disposai are on hoid
until the guideiines for the new Natlonal Water
information System (NWiS-1i) have been developed.
Reports on "Estimated Use of Water in New Engiand,
1990" and "Wastewater coliection and return flow”
have been written as first drafts. Pians for moving
water-use data from NWiS-I to NWiS-ii have begun to
be impiemented.

PLANS NEXT YEAR: Compile pubiic supply water-use
data work, hold an industrial workshop in April, and
continue processing of industrial water-use data.
Pubiish the six map reports, “Wastewater coiiection
and return flow in New Engiand” and “Estimated Use of
Water in New Engiand.” Move data from NWiS-| o
NWiS-li and prepare the first draft of a public suppiy
report for New Engiand.

COMPLETED REPORTS:

Bigham, D.K., and Bohr, J.R., 1989, Offstream freshwater
use in Connecticut, 1985: U.S. Geological Survey
Open-Fiie Report 88-457, 1 sheet.
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Technical Support

PROJECT CHIEF:
F. Peter Haeni

PERIOD OF PROJECT:
October 1990 to October 1999

FUNDING SOURCE: USGS Water Resources Division,
Office of Ground Water

PROBLEM: The Water Resources Division (WRD) has
advocated the use of surface geophysics in hydrologic
Investigations, and is making a significant effort to train
and provide technical support to hydrologists in the use
of surface geophysics. The followlng steps are needed:
(1) Select the appropriate surface geophysical
methods that are applicable to hydrologic studies. (2)
Prepare a series of manuals—"Techniques of
Water-Resources Investigations of the U.S. Geological
Survey” (TWRD and journal articles. (3) Purchase fleld
equipment for each technique. (4) Provide technical
support and training to District personnel.

OBJECTIVE: (1) Make information, equipment, and
fraining on exlsting techniques readily available to
project chiefs. (2) Investigate new technlques that have
the greatest potential for use in water-resources
Investigations.

APPROACH: Surface geophyslcal techniques will be
surveyed and classifled for thelr direct applicabllity to
hydrologic studles. Individual modules or packages for
each geophyslcal technique will be developed. Each
module would conslst of the following elements: (1) a
TWRI and one or more journal articles on each
technique, (2) one set of fleld equipment, and (3)
interactive computer programs for interpretation, and

Technical assistance will be provided to district,
reglonal, and research staffs.

PROGRESS: Numerous Water Resource Division (WRD)
districts were given technical assistance on surface
geophyslcal methods. Experiments with nuclear
magnetic resonance (NMR) methods were carried out
in Colorado, Connecticut, New Hampshire, Nevada,
and Montana. Research was conducted at Miror Lake,
N.H. for the detection of fractures In bedrock. Various
state-of-the-art surface geophysical and borehole
radar methods were used.,

PLANS NEXT YEAR: Continue providing technical support
to various Distrlct, Headquarter, and research personnel.
Develop and write fleld experiment techniques for
transfer of analog and digltal data to personal
computers (PC). Continue wrlting and developing
interfacing programs and interpretation programs.
Continue experiments with Land Selsmic Reflectlon
methods, Including three-dimensional surveys. Compile,
review, and Interpret the collected NMR fleld data.
Confinue research into methods for defecting fractures
in bedrock.

COMPLETED REPORTS:

Beres, Milan, Jr., and Haenl, F.P., 1991, Application of
ground-penefrating-radar methods in hydrogeo-
logic studies: Ground Water, v. 29, no. 3, p. 375-386.
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Development and Use of Surface Geophysical Techniques in
Ground-Water Investigations

PROJECT CHIEF:
F. Peter Haeni

PERIOD OF PROJECT:
Continuous since October 1980

COOPERATOR(S): Connecticut Department of
Transportation, Federal Highway Administration;

U.S. Environmental Protection Agency; U.S. Department
of Justice, Federal Bureau of Investigation

PROBLEM: A variety of surface geophysical methods
can help soive hydrologic problems. The Water
Resources Dlvision (WRD) has advocated the use of
surface geophysics in hydrologic investigations; and Is
making a significant effort to train, and provide
technical support to hydrologlsts In the use of surface
geophysics. In order to carry out this goal, the following
steps are needed. (1) Select the appropriate surface
geophysical methods that are applicable to hydrologic
studies. (2) Prepare a series of manuais—"Techniques of
Water-Resources Investigations of the U.S. Geological
Survey” (TWRD and joumnal arfictes. (3) Purchase field
equipment for each technique. (4) Provide technical
support and training to district personnel. () Conduct
research Into potentially usefui new techniques.

OBJECTIVE: (1) Identify the surface geophysical
techniques that are appropriate for use in hydrologic
studies. (2) Make information, equipment, and training
on existing techniques readily avallable to project
chlefs. (3) Investigate new techniques and
modifications of existing techniques that have the
greatest potential for use In water-resources
Investigations.

APPROACH: Surface geophyslcal techniques will be
surveyed and classified for direct applicability to

hydrologic studies. Individual moduies or packages for
each geophysical technique will be developed. Each
module would consist of the following elements: (1) a
TWRI and one or more Journal articles on each
technique. (2) one set of field equipment, and (3)
interactive computer programs for interpretation.
Technical assistance will be provided to district,
regional, and research staffs. Research will be
conducted on new surface geophysical techniques.
USGS will work with other Federal agencles on the use of
surface geophyslical methods in order to solve common
problems.

PROGRESS: Personnel, Division-wide were assisted in
using surface-geophysical methods. Experiments in
field application of ground-penetrating radar,
borehole radar, continuous selsmic reflections, and
seismic reflection methods continued to be studled.
Research programs in cooperation with

U.S. Geological Survey (USGS). Low level Nuclear
Waste Hydrology Program, USGS Toxic Substance
Hydrology program, U.S. Environmental Protection
Agency (USEPA). and Federal Highway Administration
(FHWA) continued. The bridge scour research program
with the FHWA at the Baldwin Bridge at Saybrook and
at Bulkeley Bridge at Hartford. Connecticut, was
reviewed, data evaluated, and study continued. The
staff collected and interpreted geophysical data at
USGS fractured rock research site at Mirror Lake, New
Hampshire.
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PLANS NEXT YEAR: Field experiments and development
of fechniques for transfer and downloading of analog
and digltal data to personal computers to enhance
intferpretation is a continuing program, The
geophysical unit staff will be developing and writing
Interface programs and will continue developling the
Interpretation programs. The program in the
state-of-the-art use of geophysics for bridge scour
program for FHWA and use of surface geophysical
techniques for detecting fractures in bedrock for both
USEPA and USGS Toxic Substances Hydrology Program
willl continue. Borehole radar studies at Mirror Lake,
New Hampshire, fractured bedrock research site will
be conducted.

COMPLETED REPORTS:

Gorln, S.R.. and Haenl, F.P., 1989, Use of surface-geo-
physlcal methods to assess riverbed scour at bridge
piers: U.S. Geologlcal Survey Water- Resources Inves-
figations Report 88-4212, 33 p.

Haeni, F.P., 1986, Application of continuous seismic-re-
flectlon methods to hydrologic studies: Ground
Water, v. 24, no. 1, p. 23-31.

Haeni, F.P., 1986, Applicatlon of seismic-refraction meth-
ods in ground-water modeling studies in New
England: Geophysics, v. 51, no. 2, p. 236-249.

Haenli, F.P., 1986, The use of electromagnetic methods to
dellneate vertical and lateral lithologic changes In
glacial aquifers, in National Water Well Association
Conference on Surface and Borehole Geophysical
Methods and Ground Water Instrumentation, Den-
ver, Colorado, October 15-17, 1986, Proceedings:
Worthington, Ohlo, Natlonal Water Well Association,
p. 259- 282.

Haeni, F.P., 1988, Application of selsmic-refraction tech-
niques to hydrologlc studies: U.S. Geological Survey
Techniques of Water-Resources Investigations, book
2, chap. D2.86 p.

Haeni, F.P., and Gorin, S.R., 1989, Post-flood measure-
ment of a refilled scour hole at the Bulkeley Bridge in
Hartford, Connecticut, In Briidge Scour Symposium,
Mclean, Virginia, October 17-19, 1989, Proceedings:
Mclean, Virginia, Federal Highway Administration,
not paginated.

Haeni, F.P., and Melvin, R.L., 1984, High resolution contin-
uous seismic-refiection studies of a stratified-diift
depositin Farmington, Connecticut, in Nielson, D.M.,
and Curl, Mary, eds., National Water Well Associa-
tion/Environmental Protection Agency Conference
on Surface and Borehole Geophyslcal Methods In
Ground-Water Investigations, San Antonio. Texas.
Proceedings: Worthington, Ohio, National Water
Well Association, p. 237-256.

Knall, M.D., Haeni, F.P., and Knight, R.J.. 1991, Character-
ization of a sand and gravel aquifer using
ground-penetrating radar, Cape Cod, Massachu-
sefts, in Mallard, G.E., and Aronson, D.A., eds.,

U.S. Geologlcal Survey Toxic Substances Hydrology
Program—Proceedings of the technical meeting.
Monterey, Cadlifornla. March 11-15, 1991:

U.S. Geological Survey Water-Resources Investiga-
flons Report 91-4034, p. 29- 35.

Tuccl, Patrick, Haeni, F.P., and Balley. Z.C., 1991, Delinea-
fion of subsurface stratigraphy and structures by a
single channel, continuous seismic-reflection survey
along the Clinch River, near Oak Ridge, Tennessee:
U.S. Geologlcal Survey Water-Resources Investiga-
tions Report 91-4023, 27 p.
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Atmospheric Deposition Chemistry and Distribution in Connecticut

PROJECT CHIEF:
Position Vacant

PERIOD OF PROJECT:
July 1981 to September 1994

COOPERATOR(S): Connecticut Department of
Environmental Protection

PROBLEM: Recent studies indicate that atmospheric
deposition can have significant adverse effects on the
environment, insufficient information on the chemistry
and distribution of atmospheric deposition preclude
assessing Its impact on Connecticut. A comprehensive
data-collection and anaiysis program in the State is
required to provide needed Information. These data are
also essential for adequately assessing the regional and
national aspects of atmospheric deposition.

OBJECTIVE: (1) Determine the chemical properties of
atmospheric deposition in Connecticut. (2) Determine
the spatial distribution of atmospheric deposition
chemistry In the State. (3) Determine relations between
atmospheric deposition chemistry and air mass
movements. (4) Provide baseiine data that can be used
to determine trends and estimate loads.

APPROACH: (1) Three representative sampiling sites will
be selected. (2) Each site will be equipped with
automatic wet/dry collector and recording rain gage.
(3) Sampies of pH, mgjor ions and cations,
macronutrients, and selected heavy metais will be
coilected and analyzed. (4) Loads wiil be estimated.
(5) Data on dir mass movements reiative to samples will

be obtained. (6) Spatial distribbution and reiationships of
chemistry fo air mass movements will be determined.
() Trends will be determined and loads will be
estimated. (8) Four sites bordering Long isiand Sound wili
be estabilished in order to provide baseline data to
interpret atmospheric deposition to Long Island Sound
for the U.S. Environmentai Protection Agency/National
Oceanic and Atmospheric Administration (EPA/NOAA)
studly.

PROGRESS: Precipltation sampling at the three baseline
ambient stations was discontinued. Data were
compiled. The Project Chief transferred. The report is in
the initiai stages of development.

PLANS NEXT YEAR: A new author wili be assigned to the
project. Precipitation data will be analyzed for the
period of record, 1983-91. The report outiine will be
submitted for review: preparation of the report wiil

begin.
COMPLETED REPORTS:

Kulp, K.P., and Hunter, B.W., 1987, Precipitation chemistry
in Connecticut, 1981-83: Connecticut Water
Resources Bulietin 40, 28 p.
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Major Connecticut Aquifers

PROJECT CHIEF:
Robert L. Melvin

PERIOD OF PROJECT:
March 1982 o September 1992

COOPERATOR(S): Connecticut Department of
Environmental Protection

PROBLEM: Stratified-drift aquifers in several parts of
Connecticut have potentiai for future water-resources
development. Demand for additional water is high in
these areas and hydrogeologic information Is needed
to plan and manage development of these aquifers.

OBJECTIVE: Quantitative hydrogeologic Information on
Connecticut stratified-drift aquifer systems needs to be
provided for planning and future management. This
information includes: (1) Determining the geometry
and heterogeneity of stratified-drift deposits. (2)
Determining the quantity of water avallable from the
aquifer systems under various conditions. (3) Potential
Impacts of ground-water development on selected
elements of the hydrologic system. (4) Current quality
of ground water and hydraulically connected
surface-water bodies.

APPROACH: (1) Hydrogeologic and water-quality data
will be reviewed to determine data deficiencles. (2) A
model will be Initially constructed, using elther an
anaiytical model based on the Theis equation and

method of Images programmed for computer solution,

or a two-dimensional numericai model. (3) Hydrologic
data needed to model fiow system and evaluate
present water quality will be coliected and analyzed.
@ A final model will be constructed and water that
can be withdrawn under long-term average and
drought conditions wili be simulated and estimated.

PROGRESS: Map unit descrlptions for 1:24,000 surficial
materlals maps that are in digital format in
Connecticut's Geographic Information System (GIS)
data base have been completed. Geologic
Interpretation and average thickness of stratified-drift
data for digital map and report on volume of coarse

aggregate was given to the Connecticut Department
of Environmental Protection in assistance to their
overall mapping program. Unit descriptions for the
Quaternary geologic map of Connecticut were
completed. The stratified-drift aquifers report in the
Titicus River valley was approved and published as
Water-Resources investigations Report 87-4144.

PLANS NEXT YEAR: The Quaternary geologic map work
should be completed and submitted for colleague
review.

COMPLETED REPORTS:

Bingham, J.W., 1991, Water avallabliity and quality from
the siratified drift In Anguilla Brook basin, Stonington
and North Stonington, Connecticut: U.S. Geologlcal
Survey Water-Resources Investigations Report
85-4276,49 p.

Grady, S.J., Weaver, M.F., and Bingham. J.W., 1992,
Ground-water avallabllity and water quality in the
Titicus River valley, Ridgefield, Connecticut:

U.S. Geological Survey Water-Resources investiga-
fions Report 87-4144, 80 p.

Mazzaferro, D.L., compiller, 1986b, Ground-water ylelds
for selected stratified-drift areas In Connecticut:
Connecticut Geological and Natural History Survey,
Natural Resources Atias Serles Map. scale 1:125,000.

Melvin, R.L.., and Bingham, J.W., 1991, Avdilabiilty of
water from stratified-drift aquifers In the Farmington
River valley, Simsbury, Connecticut: U.S. Geologicai
Survey Water-Resources investigations Report
89-4140,77 p.

Melvin, R.L.. Thomas, H.F., and Moore, R.E., 1988, Cooper-
ative efforts in ground-water protection—A
Connectlcut history: U.S. Geological Survey Year-
book, Fiscal Year 1987, p. 8-18.
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Water-Quality Assessment of Connecticut Lakes

PROJECT CHIEF:
Denis F. Healy

PERIOD OF PROJECT:
March 1989 to September 1992

COOPERATOR(S): Connecticut Department of
Environmental Protection

PROBLEM: Lake eutrophication, acidification, and
contaminated bottom sediments are major problems in
the northeastern United States. Water-qualiity
information on Connecticut lakes Is insufficient for
accessing thelr frophlc condition, degree of
acidification, and contamination of bottom sediments
by toxic substances. identification of probiem lakes will
allow development of programs to restore and maintain
water quality at a level that will provide maximum use
and benefits,

OBJECTIVE: (1) Determine the trophic state of 49
public-access lakes in Connecticut. (2) Determine if,
and to what extent, the lakes thermally stratify during
the summer. (3) Defermine the degree of acidification
of the iakes. (4) Determine changes in water quality that
have occurred over the last 15 years at 13 lakes that
were previously studied. (5) Determine the
concentration of selected toxic substances in the
bottom sediments of 12 lakes that have received waste
discharges. (6) Provide baseline water-qudlity data for
future assessments.

APPROACH: (1) Forty-nine lakes will be selected for
investigation, including 13 previousiy studled in the
1970’s and 12 known or suspected to have received
foxic contaminants. (2) Each lake will be sampied
during spring overturn and summer stratification for
nutrients, alkalinity, and transparency. Temperature, pH,
speclfic conductance, and dissolved-oxygen
concentrations will be determined at varlous depths in
the iake. (3) In summer, Surface chlorophyili-a
concentration and the areal coverage, density, and
dominant types of macrophytes will be determined.
(4) Representative sampies of bottom sediments from
selected lakes wiil be collected and analyzed for
concentrations of heavy metais and polyaromatic
hydrocarbons. (5) Trophic level and degree of
acldification of iakes will be determined.

PROGRESS: New project chlef reviewed data and
completed data entry into data base. Project is
complete except report: the draft of final report is
compiete and Is in review.

PLANS NEXT YEAR: Final report will be submitted for
Director’s approval June 1994.
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Ground-Water Fiow in Riparian Areas / CT059

Ground-Water Flow in Riparian Areas

PROJECT CHIEF:
John R. Mullaney

COOPERATOR(S): Connecticut Department of
Environmental Protection

PROBLEM: An experiment to evaluate the effects on
water quality of changing riparian land from agricultural
(corn production) to native forest (trees and shrubs)
requires a detalled hydrogeoioglc characterization of
the study slte. The detalled Information Is needed to
estimate the quantity of ground water flowing through
the riparlan areas and o design a network of multilevel
sampling wells that wiil provide data on the
concentrations and mass flux of nutrients and other
selected constituents, entering. leaving, and within the
saturated zone beneath the rparian areas.

OBJECTIVE: (1) Characterize the local hydrogeology
and determine the boundaries of the ground-water
fiow system in relation to different land-use areas within
and adjacent fo the study site. (2) Estimate the
ground-water fiux through the riparian areas where
forest will be established and where agricultural use wilt
continue. (3) design a network of multiievel sampling
wells sufficient for determining the vertical distribution of
constituent concentrations and for calculating the
approximate mass constituents In the saturated zone
beneath and at upgradient and downgradient limits of
the two types of riparian areas.

APPROACH: Hydraulic gradients and subsurface
geology will be characterized In a reconnalssance

PERIOD OF PROJECT:
January 1991-January 1994

phase consisting of imited piezometer installation,
coring, and selismic-refraction surveys. Head data from
a dense piezometer network and hydraulic conductivity
estimates from slug tests will be used to construct fiow
nefts. The fliow nets wili be used to establish boundarles
of the ground-water fiow system in the areas of interest,
Ground-water fiow through the rparian zone wiil be
estimated using the flow nets or a fiow model. The
network of multilevel sampiing wells will be designed
using the information on subsurface geology and head
distribution in the saturated zone.

PROGRESS: Additional driling was conducted fo coilect
cores of strafified drift and till for subsequent grain-size
analysls. Slug tests were conducted at 18 wells.
Hydraulic conductivity values were estimated from this
data, and fiownets were constructed to determine the
seasonal ground-water runoff to Muddy Brook. A report
outiine was prepared and approved. A draft of the finai
report "Hydrogeology and ground-water fiow at the
Muddy Brook Riparian Zone, North-Central Connecticut”
was written and an editorlai review was completed.

PLANS NEXT YEAR: Estimates of hydrauiic conductivity
and ground-water fiow need to be reviewed and
updated before the report is submitted for further
review.

20 - Water-Resources Activities in New Engiand, Fiscai Year 1993



USEPA Technlcal Assistance / CT060

USEPA Technical Assistance

PROJECT CHIEF:
Robert L. Melvin

COOPERATOR(S): U.S. Environmentai Protection Agency

PROBLEM: The U.S. Environmentai Protection Agency
(USEPA), Region i, Waste Management Divislon needs
hydrogeoiogicai technical assistance for ongoing
project work at Connecticut and other New England
Superfund sltes. The USEPA Waste Management Division
is faced with the task of understanding compiex
hydrologic environments at hazardous waste sites in
order to propose remediai action at those sites.

OBJECTIVE: Provide gechydroiogic investigations for
USEPA at Superfund sites and technlcal assistance.

APPROACH: The approach of this project to achieve the
desired resuits wiii be as foliows: (1) A geohydroiogic
reconnaissance wili be performed near designated sites
to asslst USEPA In scopling of remedial
investigation/feasibliity studies (Ri/FS) activities and
thereby streamiine the RI/FS process. (2) Site managers
wiil be advised on proper scope of technicai work at
Superfund sites. (3) Ri/FS, workpian, technical
summaries, and final drafts will be reviewed for
technical content and accuracy. (4) USGS wiil
participate in technicai meetings and negotiations with
USEPA contractors and responsible parties. (5) Remedial
action aiternatives will be reviewed. (6) Numericai
ground-water models of sites wiii be reviewed. (7)

PERIOD OF PROJECT:
June 1992 to September 1994

Surface and borehoie geophysicai work will be
reviewed. (8) USGS wili direct USEPA contractors that are
performing hydrogeoiogic work. (9) Hydrogeoiogical
fleld probiems will be soived. (10) USGS wiii serve as
expert technical consuitant in the development of
enforcement actions for cost recovery of third party
cieanup.

PROGRESS: The study of the Gdliups' Quarry site was
compieted. The report was approved by Director on
July 26, 1993, A new study was begun at Durham
Meadows Superfund site. Revlew of literature and
unpubiished data in Federal and iocai agency fiies was
completed. Geophysicai surveys were conducted
consisting of dc resistivity, electromagnetic, and
ground-penetrating radar on properties adjacent to this
slte. A borehole geophyslcal survey of 13 on-site and
off-site welis was compieted as part of this project. The
geoiogicai reconnaissance mapping and gaging of
four streams in the area were compieted and
information is being compiled.

PLANS NEXT YEAR: The final report on the Durham
Meadows site will be prepared and submitted for
Directors’ approval. A third Connecticut Superfund site
wilil begin in fiscai year 1994.
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USEPA Region V Geophysical Studies / CT061

Geophysical Technical Assistance af USEPA Hazardous Waste Sites

PROJECT CHIEF:
F. Peter Haenl

COOPERATOR(S): U.S. Environmental Protectlon Agency

PROBLEM: The U.S. Environmental Protection Agency.
(USEPA). Region V, needs technical assistance In the
use of geophysical methods at hazardous waste sites.
The reglon lacks the qudiified personnel required to
plan and conduct all types of geophysical studies.

OBJECTIVE: The objective of this project is to provide
technical assistance to the USEPA in the field of
geophysics. The assistance willi include reviewing
reports and proposals from USEPA contfractors,
purchasing and setting up geophysical equipment,
providing and (or) contracting out geophysical
services, and conducting special studies. This technical
assistance will enable USEPA to better utilize
geophysics In thelr contamination studies.

PERIOD OF PROJECT:
January 1992 to September 1997

APPROACH: The approach will be to purchase
equipment, traln personnel, conduct special studies
and Interpret resullts, review reports, and review
proposals at the request of Reglon V, USEPA. This
assistance will be provided on an as needed basls
depending on the requirements of USEPA.

PROGRESS: The geophysical staff provided various
technical assistance to Reglon V USEPA personnel on
selected projects, Some geophysicai equipment was
purchased under this agreement.

PLANS NEXT YEAR: Technical assistance will continue to
be provided to Region V USEPA personnel and a radar
system will be purchased and staff will be trained In its
application.

22 - Water-Resources Activities in New England, Fiscal Year 1993



USEPA Region V Geophysical Assistance / CT062

Geophysical Assistance to USEPA Region V

PROJECT CHIEF:
F. Peter Haeni

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

PROBLEM: The United States Environmental Protection
Agency, (USEPA), Region V, needs technicai assistance
in the use of geophysical methods at hazardous waste
sites. The reglon lacks the quaiified personnel required
to plan and conduct all types of geophysical studies.

OBJECTIVE: The objective is to provide technical
assistance to USEPA In the field of geophysics. The
assistance wili include purchasing and setiing up
geophysical equipment, providing and (or)
contracting out geophysical services, and conducting
special studies. This technical assistance will enable
USEPA to better utilize geophysics in thelr
contamination studies.

APPROACH: The approach will be to purchase
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