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PREFACE

This work has come to fruition under the U.S. Geological Survey (USGS)
Global Change Hydrology Program. We would like to acknowledge the many

people who have assisted in the development of the Hydro-Climatic Data
Network (HCDN).

This project was carried out in cooperation with the Office of Surface-Water of
the USGS Water Resources Division, which provided technical and logistical
support as needed throughout the course of the project. We are especially
grateful for the assistance of Ermest F. Hubbard, Jr., Assistant Chief of the Office
of Surface-Water, whose knowledge of the USGS streamflow gaging program
and sustained interest in the HCDN were invaluable to us in the development of
the HCDN. We also thank Verne R. Schneider, currently Assistant Chief
Hydrologist for Program Coordination and Technical Suppont, but formerly Chief
of the Office of Surface-Water, and Charles W. Boning, presently Chief of the

Office of Surface-Water, for providing administrative aid at several key
junctures.

Woe thank the Chiefs of the USGS District offices for letting their already over-
committed staff members participate in this effort. (A District office of the USGS
Water Resources Division corresponds administratively to a single State of the
United States, with the exception of three multi-State Districts.) Questions
concerning the records for any particular gaging station should be directed to
the Chief of the District office that is responsible for maintaining the site of
interest. (Note that the District Office responsible for a gaging station is
generally but not necessarily the same as the District office of the State in which
the gaging station of interest is located.)

We particularly acknowledge the contributions of those persons in each District
office that assisted us in this effort. The district staff participation was ctitical to
the determination of which records were suitable for inclusion in the HCDN by
the criteria we had defined. In addition, it was only with the diligent help of the
District personnel that those many bothersome, though generally small errors,
that appear over time in any dynamic working data set, such as the National
Water Data Storage and Betrieval System (WATSTORE), were identified and
corrected to the best of our abilities. In some cases, more than one member of
the District staff was actively involved over the course of the project. We have
tried to note below all of the many who helped, but if we have missed anyone
who contributed to the effort, we sincerely apologize. The HCDN reflects the
collective professional experience of all of our coworkers. Without the efforts of

the following individuals, the HCDN could not have been constructed as it now
exists:

Alabama: James L. Pearman and Hillary H. Jeffcoat ;
Alaska: Robert D. Lamke;
Arizona: Hjalmar W. Hjalmarson;



Arkansas : Terrance E. Lamb, Sharon Tauschner and Braxton Neely;
California: Ronald P. Fogeiman and Richard A. Hunrichs;
Colorado: Harold E. Petsch, Jr.;
Connecticut: Michael A. Cervione, Jr.;
Delaware: Robert H. Simmons;
Florida: Wayne C. Bridges;
Georgia: William R. Stokes, lll, Timothy C. Stamey and
Jeffrey T. Armbruster;
Hawaii and Pacific Islands: Iwao M. Matsuoka;
Idaho: William A. Harenberg;
llinois: Kevin A. Oberg, Jesse Sterling, David A. Stedfast and
Wayne Curtis;
Indiana: Ronald E. Thompson, Jr., and Dale Glatfelter;
lowa: Scott P. Kluesner, Norwood B. Melcher, Delmer J. O'Connell and
Philip J. Soenksen;
Kansas: Paul R. Jordan;
Kentucky: Harry C. Rollins, Jennifer D. Pruitt, Kevin J. Ruhl,
James M. Bettandorff and Saundra J. Couts;
Louisiana: George J. Arcement, L.J. Dantin and Frederick Lee;
Maine: William P. Bartlett, Jr., and Scott A. Olson;
Maryland: Robert W. James Jr.;
Massachusetts: Russell A. Gadoury, George Peters and
S. William Wandle, Jr.;
Michigan: Stephen P. Blumer;
Minnesota: George H. Carlson, Gregory Mitton, and Kurt T. Gunard;
Mississippi: Michael L. Plunkett, George E. Peters and E.J. Tharpe;
Missouri: Loyd A. Waite;
Montana: Ronald R. Shields and Melvin K. White;
Nebraska: Glenn B. Engel;
Nevada: Robert E. Bostic and Otto M. Moosburner;
New England District : Robert E. Hammond;
New Hampshire: Kenneth W. Toppin and Frank Blackey;
New Jersey: Robert D. Schopp;
New Mexico: John P. Borland and Robert L. Gold;
New York : James B. Campbell, Gary D. Firda, Carolyn O. Szabo,
Richard Lumia, William F. Coon, and J. Josh Gilbert;
North Carolina: Robert R. Mason and Thomas J. Zembrzuski;
North Dakota: Norman D. Haffield, Russell E. Harkness
and Gregg J. Wiche;
Ohio: Harold L. Shindel and Gregory F. Koltun;
Oklahoma: Leland D. Hauth, Joanne K. Kurklin and Darrell M. Walters;
Oregon: Gary L. Gallino, Lawrence E. Hubbard and Suzanne J. Miller;
Pennsylvania: Clayton D. Kauffman, Jr., Joanne V. Irvin, James R. Kolva,
Herbert N. Flippo, Jr., Robert A. Hainly, and Joseph B. Lescinsky;
Puerto Rico and Caribbean Islands: Russell E. Curtis and Zaida I. Aquino;
Rhode Island: Virginia A. de Lima, Herbert Johnston
and David C. Dickerman;
South Carolina: Theodore W. Cooney and Curtis S. Bennett lil;
South Dakota: Rick D. Benson;



Tennessee: Jerry F. Lowery;

Texas: H. Doug Buckner and Bernie C. Massey;
Utah: Darrell D. Carlson and Rulon Christensen;
Virginia: Byron J. Prugh, Jr. ;

Vermont: Kenneth W. Toppin and Frank Blackey;
Washington: Scott M. Knowles;

West Virginia: G. Scott Runner;

Wisconsin: William R. Krug and Gary W. Gill; and
Wyoming: Stdnley A. Druse and Sharon L. Green.

All State contacts were coordinated with the Regional Surface-water Specialists
namely, Harold G. Golden for the Southeastern Region, Arthur G. Scott for the
Northeastern Region, Kenneth L. Wahl for the Central Region, and Byron N.

Aldridge and K. Michael Nolan for the Western Region. We thank them for their
assistance over the course of the project.

We thank James S. Burton, Chief of the National Water Data Exchange
(NAWDEX), and Donald J. Dolnack, Chief of Support Services for NAWDEX, for
their continued interest and support, and particularly for letting us work with
Carol I. Lewis who so patiently made the retrievals from the WATSTORE data
base (on the USGS mainframe computer in Reston, Virginia).

The assistance of Timothy C. Stamey of the Georgia District Office was
invaluable during the data-checking phase of this effort particularly in making
retrievals from each of the District office data bases which are linked together
via the USGS Distributed Information System (DIS-1) Network.

We thank John C. Briggs, Chief of the Data Management and Operations Unit,
and Marcia U. McKenzie for their help in answering questions about specific
items in WATSTORE and for making adjustments, as needed. We thank Owen
O. Williams for his insights into the construction of the WATSTORE data base.
We thank David R. Jones for executing the report cover. Frederick J. Heimes
and Richard B. Alexander provided assistance with the geographic information
system programs used to make the figures and check the assigned Hydrologic
Unit Code (HUC) values. Stacy Chapralis and Julie M. Anderson provided
preliminary reviews of the accuracy of the retrieved data. Julie M. Anderson

also helped with the assembly of various materials in the quality assurance
stage of the effort.

Finally, we note that several people kindly provided electronic lists of the
stations used in different studies and activities. These include Timothy L. Miiler
(Hydrologic Benchmark Network and National Stream Quality Accounting
Network, i.e. NASQAN), Thomas G. Ross (National Water Conditions), William
M. Alley and Harry F. Lins (Alley-Lins data set), and Wilbert O. Thomas, Jr., and

Richard W. Paulson (Drought Index stations used in the 1988-89 National Water
Summary).
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Hydro-Climatic Data Network (HCDN):
A U.S. Geological Survey Streamflow Data Set for the United
States for the Study of Climate Variations, 1874-1988

By J. R. Slack and Jurate Maciunas Landwehr

ABSTRACT

Records of streamflow can provide an account of climatic variation over a
hydrologic basin. The ability to do so is conditioned on the absence of
confounding factors that diminish the climate signal. A national data set of
streamflow records that are relatively free of confounding anthropogenic
influences has been developed for the purpose of studying the variation in
surface-water conditions throughout the United States. Records in the

U.S. Geological Survey (USGS) National Water Storage and Retrieval System
(WATSTORE) data base for active and discontinued streamflow gaging stations
through water year 1988 (that is, through September 30, 1988) were reviewed
jointly with data specialists in each USGS District office. The resulting
collection of stations, each with its respective period of record satisfying the
qualifying criteria, is called the Hydro-Climatic Data Network, or HCDN. The
HCDN consists of 1,659 sites throughout the United States and its territories,
totaling 73,231 water years of daily mean discharge values. For each station in
the HCDN, information necessary for its identification, along with any qualifying
comments about the available record and a set of descriptive watershed
characteristics are provided in tabular format in this report, both on paper and
on computer disk (enclosed). For each station in the HCDN, the appropriate
daily mean discharge values were compiled, and statistical characteristics,
including monthly mean discharges and annual mean, minimum and maximum
discharges, were derived. The discharge data values are provided in a
companion report.

INTRODUCTION

The potential effect of climate change on continental water resources is of
critical societal importance. Of direct relevance to the management of water
resources are questions regarding how different climatic regimes affect the
spatial and temporal distribution of hydrologic extremes and the distribution of
seasonal water balances. By studying such hydrologic characteristics under
known past meteorologic conditions, we can better anticipate the effects of
postulated climate changes. Conversely, records of the past occurrence of
hydrologic phenomena can indicate when a change in the pattern of the
prevailing meteorologic fluxes and hence, a change in climate, may have
occurred.



It has long been known that surface-water conditions are generally correlated
with fluctuations in meteorologic variables such as precipitation and
temperature. (For example, see discussion by Newell, 1891.) However, the
dynamics of streamflow are not just a simple first-order response to existing
atmospheric conditions. "Streamflow", the surface-water discharge measured
in a natural channel, differs from "runoff", the fraction of precipitation that
appears in surface streams. (Definitions taken from Langbein and Iseri: 1960.)
There is a complex, interactive relationship between hydrologic conditions and
meteorologic fluxes. Inputs from diverse specific local precipitation events are
collected over the surface of the watershed, so that the meteorologic fluxes are
spatially integrated by the watershed. Meteorologic events and conditions are
also temporally integrated because the watershed retains moisture both on and
below its surface. Storage on the land surface occurs primarily in lakes, ponds
and wetlands and in the seasonal or even multiyear accumulations of snow, as
well as in the biomass covering the surface. Storage in the subsurface occurs
in both the unsaturated and the saturated zones. Furthermore, water can enter
or leave the watershed through the subsurface. Losses of water to the
atmosphere (through evaporative and transpirative processes) occur
throughout the watershed. This moisture may return again to the watershed as
precipitation or it may leave the watershed entirely by advection. Thus, the
watershed acts to dampen the noisy signal of specific instantaneous and local
meteorologic events. Records of streamflow can provide a filtered account of
meteorologic fluctuations over the watershed i.e., of prevailing climatic
conditions.

The ability of streamflow records to reflect variations in the prevailing climate is
conditioned on the absence of any other major causes that would radically alter
streamflow patterns during the period of record. Such confounding processes
would generally be anthropogenic in origin, that is, induced by human activity,
either intentionally or unintentionally. Some human actions, such as the
removal of water from a stream for consumptive use or the regulation of
extremes by a control structure, have a direct effect on streamflow patterns. For
other activities, the consequences may be indirect but can be equally
significant, such as the effects of a change in the watershed storage capacity
due to major land-use changes during the period of record. In either case, the
pattern of past climate variation to be discerned in the streamflow record would
be confounded by changes induced by anthropogenic activity. An exception
might be made, however, if the non-climatic forcing factor was consistent in its
nature and degree over the period of record. In this case, the effects are
present as a constant background level within the record . In this case, the
record of streamflow measured at a surface-water gaging station in the
watershed could still be useful for the study of past climate variation.

A significant potential effect of a change in prevailing climatic conditions would
be a shift in the seasonal patterns of precipitation and temperature that could
induce a seasonal shift in the timing of hydrologic events as well. Such a
change in the hydrologic patterns could only be discerned in a record whose
values represent the average streamflow conditions over a sufficiently small
time span, one that is shorter than the interval of the induced effect. In the case



of a seasonal shift, the time step within the hydrologic record should be at least
a month. Thus, the criteria for the suitability of a streamflow record for the study
of potential effects of climate variation is that the discharge values be
representative of at most monthly mean conditions and that the effects of
anthropogenic controls, either intentional or unintentional, should be negligible
for the average discharge over the time step of the record.

In order to characterize the variation in streamflow over the land area of the
United States during the last past century, a period of great temporal and spatial
climatic variation on the North American continent (for example, see discussion
by Diaz, 1986), and to contrast this variation with that of concurrent
meteorological conditions, it is necessary to assemble a large data set of
suitable and long streamflow records. The primary source of such information
for the United States is the U.S. Geological Survey (USGS). Currently,
streamflow data are collected by nationally standardized procedures through
the activities of the USGS network of District offices. (Except for three multi-
State Districts, each District office corresponds administratively to a single
State.) A discussion of these national procedures for the measurement and

computation of streamflow can be found in the report of Rantz and others
(1982).

The USGS National Water Storage and Retrieval System (WATSTORE) data
base contains streamflow records for the United States and its trust territories
going back into the 19th century. (See Hutchinson and others, 1975, for a
description of the structure of WATSTORE.) The data base even contains data
that predate the establishment of the initial USGS gaging station on the
Colorado River at Embudo, New Mexico, in 1888 (Frazier and Heckler, 1972)
that were deemed to be of appropriate quality and to satisfy appropriate
standard practices. Streamflow data are available in published form, such as in
the annual State Water Data Reports, and in electronic form from WATSTORE
through the USGS National Water Data Exchange (NAWDEX) Office. (For
contact information, see Blackwell, 1991, or Dodd and others, 1989.) However,
given the development that has occurred throughout the United States over the
last century, many of the records in WATSTORE are affected, entirely or after
some date, by confounding anthropogenic activities, such as discussed above.
Thus, many records are not appropriate for the study of climate variation
Consequently, an effort was undertaken to identify and assemble the long
records of daily mean discharge held by the USGS that are relatively free from

confounding anthropogenic effects, as judged according to a single set of
consistent criteria.

DEVELOPMENT OF THE HYDRO-CLIMATIC DATA NETWORK

Spatial patterns of temporal streamflow variation have been discussed in
myriad reports in the hydrologic literature. Diverse collections of streamflow
records have provided the data bases for these studies. In undertaking the
work reported herein, an attempt was specifically made to first assemble the



various USGS streamflow data collections that have been used in the analysis
of surface-water conditions on a meso- or a continental scale. These
collections include: (1) the USGS National Water Conditions data set (as
constituted for the 1988 "National Water Conditions" monthly reports); (2) the
Hardison (1974) data set, which has been used in many flood studies (such as
in Landwehr and others, 1978); (3) the MINI-Regions data set (by Matalas and
Landwehr, 1978, and used in Thomas, 1981, and Marin, 1983); (4) the
Langbein-Slack (1982) data set (also used by Lins, 1985), (5) the Alley-Lins
data set (written communication, 1983, and as used in Karl and Riebsame,
1989); and (6) the drought index set used in the 1988-1989 National Water
Summary (see Paulson and others, 1991). Stations in the USGS Hydrologic
Benchmark Network, which was established to document effects of climate
variation on pristine watersheds (see Leopold, 1962; Cobb and Biesecker,
1971, and Lawrence, 1987), also were specifically considered for this
endeavor. In addition, stations in the National Stream Quality Accounting
Network i.e., NASQAN (see Ficke and Hawkinson, 1975.), which has been used
to study continental-scale water quality conditions (see, for example, Smith and
others, 1987), were examined. NASQAN was considered for completeness of
the effort even though it was known apriori that many station records from this
network would be unsuitable for the discernment of the effects of climate
variation because the objective of NASQAN is to account for the cumulative

impacts on water quality from all activities in the watershed, including
anthropogenic effects.

With respect to the National Water Conditions data set, the USGS publishes
monthly a report that geographically summarizes patterns of monthly mean
discharge conditions at the nationally distributed sites. Currently entitled
“National Water Conditions", the publication was begun in October 1944, under
the title "Water Resources Review." (See discussion in Holmes, 1987.) The
stations comprising the data set are referred to as "National Water Conditions
Streamflow Index Stations" or just "Index Stations." The composition of the
collection has changed over time. For example, the set current in 1988 as used
in development of HCDN was slightly amended in 1989; see discussion of
changes in "National Water Conditions October 1989." This collection of
stations, in its entirety or as subsets of the whole, has served as the source of
data for many studies of continental and regional streamflow patterns beginning
with those of Harbeck and Langbein (1949). (Also see Busby, 1963; Bartlein,
1982; and Cayan and Peterson, 1989, as examples of uses of this data set.) It
should be noted that in some cases, the data used in the monthly report does
not reside in WATSTORE. Rather, the data may be furnished by another
agency, such as the U. S. Corps of Engineers, or the discharge values are
adjusted to account for impoundments, using additional information provided by
another agency or one of the USGS District offices. In such cases, the data
values in the monthly report reside only in the files of the USGS office that

prepared it, namely the Hydrologic information Unit of the USGS Water
Resources Division.

Station lists from all of the above collections were compiled. It was not
expected that the data sets would be congruent; however, it was expected that



there would be a large overlap among them. That this was not found to be the
case suggested that still other appropriate streamflow records for yet other
stations might exist within the USGS files. H. C. Riggs (of the Office of
Surface-Water of the USGS Water Resources Division) provided an initial
review of the various annual State Water Data Reports, and verified that such
data did exist. (H. C. Riggs, USGS, oral communication, 1988.)

The effort was then enlarged with the intent of identifying as many as possible of
the discharge records held by the USGS whose monthly mean values would be
appropriate for the study of the relationship of hydrologic conditions with meso-
scale climate variation, as determined by a single set of criteria. Given that the
USGS has spent considerable effort in automating the streamflow data files,
searching WATSTORE is, for practical purposes, synonymous with choosing
from all available daily mean discharge data held by the USGS. Given that
daily mean discharge records are available for more than 12,000 surface-water
gaging stations, both active and inactive, with in the WATSTORE data base,
and given that the criteria required specific information about watershed
conditions frequently available only from the originating District office, the help
of a surface-water specialist in each District office was enlisted. The criteria by

which station records were designated as acceptable for inclusion in the HCDN
are as follows.

1. Availability of data in electronic form -- Because of the functional
requirement to handle large quantities of information, data had to be available
in electronic format in the USGS national streamflow data base i.e.,
WATSTORE. It is possible that some files have never been automated, but no
such files were discovered during this effort. However, some small special-
purpose files kept by a single office, such as that noted for the National Water
Conditions report which contains both "adjusted" and measured discharge, may
exist. No such files were examined for this effort.

2. Breadth of coverage -- Records from any station, whether currently
active or not, for any water year through water year 1988 were considered. (A
water year is defined as the 12-month period, beginning on October 1 and
continuing through September 30 and is designated by the calendar year in
which it ends.) This criterion insured the broadest possible geographic and
temporal coverage with respect to representation of diverse climatic and
watershed conditions. (Note that no statement is made concerning the
suitability of records for water year 1989 or later.)

3. Lenath of record -- A record of at least 20 water years of suitable
monthly discharge data was preferred. However, if an otherwise acceptable
record was shorter than 20 water years and that record was available for a
uniquely located surface-water gaging station, one that was located in an
otherwise underrepresented geographic area or climatic condition, then that
record was included in the HCDN. Conversely, if a long record was available
for a station but only a portion of the record was suitable by the HCDN criteria,
then only the unimpaired part of the record was selected for inclusion in the final
data set. Explanatory comments are provided if the selected record was shorter



than 20 years or if it was less than the entire period of record available for the
station.

4. Accuracy of the records -- The predominant accuracy rating assigned
by the District office had to be at least "good" for the record of daily mean
discharges in those water years chosen. The occurrence of a few days which
are rated "poor" or “fair", such as may be assigned to an estimated value at a
time of unusual flow conditions due to ice impairment (see, for example,
discussion by Melcher and Walker, 1990) or other such extenuating
considerations, were not necessarily sufficient to disqualify a station. Even a
few years rated "poor" or "fair" out of a long record generally rated "good" or
"excellent" were not reason to disqualify the station. However, a comment is

included in the description of the station (given in table 1) if such a qualification
exists.

The rating assigned to a record of daily mean discharge reflects the
professional judgment of the office that obtains and prepares the records. The
rating of overall accuracy is conditioned on the accuracy of the stage
measurements, the stability of the stage-discharge relationship, the accuracy
and the frequency with which discharge measurements are made to establish
the stage-discharge relationship, and the interpretation of the records. An
accuracy of "good” implies that 95 per cent of the daily mean discharge values
are assessed to be at least within 10 per cent of the true value. A discussion of
the accuracy of the records and the assignment of ratings can be found in the

USGS Water-Data Reports for each State, published annually, as weli as in the
report by Rantz and others (1982).

5. Unimpaij i ition wi

-- There should be no overt adjustment of
"natural" streamflow, such as flow diversion or augmentation, regulation of the
streamflow by some containment structure, or reduction of base flow by extreme
ground-water pumping, nor should the degree of human activity in the
watershed, such as changes in land use during the period of record, be so large
as to significantly affect the value of monthly mean discharge (computed on the
basis of the daily mean discharge) at the station. Even if a station is not
presently suitable because of regulation, diversion, augmentation and so forth,
but an earlier period of the record available for the station is acceptable by the

specified criteria, then the suitable period and only the suitable period was
included in the HCDN.

Aithough discharge records that were subject to diversion or streamflow
transfers of any kind were generally not acceptable for inclusion in the HCDN,
an exception was made if the diversion had existed virtually unchanged for the
entire period of record -- that is, a diversion may exist and affect the actual value
of streamfiow, but its effect on the daily mean discharge record is unchanging
and should not significantly mask the influence of climate variation in the record.
Similarly, stations where streamflow was subject to regulation by dams were
generally not acceptable. However, if the regulation was due to a low-head
hydropower dam with a reservoir of small storage capacity having only a



transient effect on high or low streamflow, with no effect on the monthly mean
discharge values, then the discharge record for the station could be acceptable
for inclusion in the HCDN. On the other hand, a station in a basin that has
undergone a substantial land-cover change, for example from forest to
agriculture to urban, is probably not suitable even if the changes were gradual.

It is noted that a streamflow record was considered suitable for inclusion in the
HCDN if the monthly mean discharge values met the criterion for
nonimpairment of "natural" streamflow conditions. However, for the majority of
records, even the daily mean discharges satisfy this criterion. Consequently, if
a record shouid be considered unimpaired only at a monthly or longer average
time step, this qualification is given as a comment which accompanies the
identifying information for the station.

6. Measured discharge values -- The discharge data reported in the
records have been obtained by means of standard measurement practices
followed by the USGS. Occasionally, some discharge values in the published
record will be designated as "estimated". Such a designation arises when the
stage height recorder malfunctions, for example, due to ice conditions. If there
is an excessive number of estimated values in the monthly record, the assigned
rating will be less than "good" and the record will be disqualified by the
accuracy criterion. Also, if there is a measured diversion upstream from a
surface-water gaging station, such as for irrigation, which is routinely and simply
added onto the streamflow measured at the gaging site, then the corrected
discharge record was used in the HCDN, but with a comment qualifying the
station's record. However, the HCDN contains no records that are
"constructed”, that is, do not correspond to the flow in any single natural
channel, for example, the Four Rivers Index of the Sacramento Basin, nor does
the HCDN contain records that are re-constructed using information from other
sites or information on activities such as diversions, augmentation, pumping,
and regulation, such as the reconstructed record of "natural flow" availabie for
the Colorado River at Lee's Ferry. Neither was any attempt made to extend or
"fill in" sections of records with missing values using some computational
algorithm. Thus, one need not ask if any patterns to be seen in the data have
been introduced by the choice of computational algorithm to extend the records;
rather they reflect what was determined from measurements made at the gage
at the time represented in the record.

Special attention was paid to stations that are included in either the Hydrologic
Benchmark Network or in the National Conditions Streamflow Index Stations
set used in the 1988 monthly National Water Conditions reports. The objectives
for defining both of these data collections are allied to the purpose for which the
HCDN was constructed, and both have been of particular interest to meso-scale
climate studies in the past if any station in either of these two data sets was
deemed not to be acceptable for inclusion in the HCDN by the criteria specified
above, then that station was specifically identified as "rejected" for inclusion in
the HCDN, with an explanation given for its unacceptability. For example,
Crater Lake, Oregon, is a Hydrologic Benchmark station but the station records
lake levels, not streamflow. Similarly, the St. Lawrence River at Cornwall,



Ontario, near Massena, New York, is a National Water Conditions station even
though the flow has been regulated in accordance with an international joint
agreement with Canada since 1958. Indeed, there is no actual gaging station
at the site; rather, the reported discharge is constructed on the basis of

discharge at several points of regulation upstream from the site. Thus, records
from these two sites are not included in the HCDN.

CONTENTS OF THE HYDRO-CLIMATIC DATA NETWORK

A total of 73,231 water years of daily mean discharge data at 1,659 gaging
stations were identified as satisfying the criteria for inclusion in the HCDN.
Station identification and basin description information were taken from the
WATSTORE Station Header and Basin Characteristics Files, respectively. The
station identification information, the basin description information, and any
qualifying comments for each station have been summarized in several tabies
in this report, as discussed below. The tables appear both on paper and in
electronic form (on the enclosed Hydro-Climatic Data Network Information Disk)
in this report. For each station and water year of record deemed to meet the
HCDN criteria, the daily mean discharge values were retrieved from the USGS
WATSTORE Daily Values File. For each water year included in the HCDN,
monthly and annual mean discharge values were computed, and the annual
minimum and maximum values of the daily mean discharges were identified.
The entire HCDN data set is available through the USGS NAWDEX Office.

The geographic distribution of the HCDN stations throughout the United States,
in relation to State and hydrologic boundaries, is shown in figure 1a-1e. The
network density indicates a natural constraint: there are more streamflow
gaging stations in the humid regions of the United States than in the arid zones.
The length of acceptable record available at each HCDN station is shown in
figure 2. The geographic distribution of the length of acceptable records
reflects both the history of the streamflow gaging program of the USGS, which
began in the arid regions west of the 100th meridian, and the history of the
settlement of the United States, beginning in the humid East. The number of
stations with a suitable record of given length, for the range of record lengths, is
plotted in figure 3. Snapshots of the data set at four different times in the
development of the USGS streamflow gaging program are shown in figure 4.
In contrast, the total number of stations for which suitable data is available in
any given water year is plotted in figure 5. It can be seen that after 1970 there
is a national decline in the number of stations for which data is available. This
can be attributed to several causes, including (1) a decrease in cooperative
funding of streamflow gaging stations by several States, leading to the
termination of data collection a sufficient number of sites in those States to have
national consequences cumulatively; (2) increased streamflow regulation; and
(3) increased urbanization. The geographic distribution of one of the basin
characteristics available for the HCDN stations -- namely, the mean annual
precipitation within the watershed -- is shown in Figure 6. The figure further
emphasizes the occurrence of streamflow gaging stations in humid areas. The
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Figure 4b.
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geographic distribution of the size of the drainage areas for the HCDN stations
is shown in figure 7. This information is also summarized in figure 8, where the
number of stations and the total number of suitable water years of daily mean

discharge available are plotted over the range of sizes of the drainage areas of
the HCDN stations.

A complete compilation of all of the station identification and descriptive
information as well as any qualifying comments for each station are given in
table 1, which is to be found at the end of the report. The HCDN station entries
are given in order by USGS station number. The identifying information was
taken primarily from the USGS WATSTORE Station Header file. It includes the
USGS station number, the name of the station (reproduced exactly as officially
given in the Station Header file), the latitude and longitude of the station, and
the State and a code for the County in which the station is located. (The County
codes are found in Appendix C, Chapter 3, Volume |, of the WATSTORE User's
Guide by Hutchinson and others, 1975, and correspond to the Federal
Information Processing Standards i.e., FIPS, codes.) If the USGS District office
responsible for the maintenance of the station is in a State other than that in
which the station is located, the responsible District office is also identified. The
8-digit Hydrologic Unit Code (HUC), which uniquely identifies the geographic
area representing part or all of the drainage basin is given for the station. (See
Seaber and others, 1987, for a description of the delineation of hydrologic
units.) The first two digits of the HUC denote in which of the 21 water-resources
regions within the United States and its territories the station is located. The
gage datum, which serves as a reference point in determining stage and may
be assigned to any arbitrary reference point, is given here because it usually
corresponds to the approximate height above sea level (NGVD of 1929)! at the
gage. The drainage area of the stream at the specific station location is
provided, and the percentage of noncontributing area is given only if there is
any such in the drainage basin. In addition, if the station is a National Water

Conditions Stream Index or Hydrologic Benchmark Network station, it is so
identified.

Any comments about the record available for the station in the HCDN are given
in table 1. These include any qualifications about watershed conditions with
respect to the suitability of the record as defined by the HCDN criteria as well as
explanations for short records, as needed. If only monthly mean discharge
values or if only a part of the entire period of record are accepted for inclusion in
the HCDN, this is noted in the comments for the station, as well. Finally, an
explanation is provided for rejecting any Hydrologic Benchmark Network or
National Water Conditions station, if it was deemed unacceptable for inclusion
in the HCDN. (Note that a list of just the comments for each station can be
found in the fle COMMENTS.DAT on the enclosed disk.)

1 NGVD of 1929 -- National Geodetic Vertical Datum of 1929 is a geodetic datum derived from a
general adjustment of the first order level nets of both the United States and Canada. It does not
necessarily represent local mean sea level at any particular place.
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NUMBER OF WATER YEARS (IN THOUSANDS )

NUMBER OF STATIONS

400

200

1 10 102 10® 10* 108 105 107
DRAINAGE AREA, IN SQUARE MILES

Figure 8. Number of HCDN stations and total number of water years within
categories defined by range in drainage area.
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Finally, table 1 provides a snapshot of the length of acceptable record available
for the station. The number of water years for which data is acceptable by the
HCDN criteria is given, along with a graphical depiction of the acceptable water
years in the station's record. Water years for which the data is acceptable are
denoted by an "*" on the dashed time line, which begins in water year 1874 and
runs through water year 1988.

For ease in searching for stations by location or by length of record, the contents
of table 1 are restated in tables 2 and 3, respectively, following table 1 in the
back of the report. Stations are listed in order of station number. Table 2
provides a concise summary of the station identification information given in
table 1 for each HCDN station, as well as for any Hydrologic Benchmark
Network or National Water Conditions station even if rejected, that is, deemed
unacceptable for inclusion in the HCDN as defined by the criteria discussed
above. (Table 2 corresponds to the file STATIONS.DAT on the enclosed disk.)
Table 3 provides a summary of the record available at each station, giving both
the number of water years of suitable data and the time line that graphically
depicts the acceptable water years in the record available for the station.

(Table 3 corresponds to the file WYEARS.DAT found on the enclosed disk.)

Table 4 (at the back of the report) contains the values of 11 watershed
characteristics for each station in the HCDN, as taken from the WATSTORE
Basin Characteristics File. These include main channel siope, stream length
from gage to basin divide, mean basin elevation (measured from topographic
maps by transparent grid sampling method), surface storage area of lakes,
ponds and swamps in percent of contributing drainage area, area of lakes and
ponds in percent of contributing drainage area, forested area in percent of
contributing drainage area, area of glaciers in percent of contributing drainage
area, soil (infiltration) index from the Soil Conservation Service, mean annual
precipitation, precipitation intensity in 24 hours expected on the average of
once each 2 years, and the mean minimum January temperatures. (For a
further discussion of these characteristics, see Thomas and Benson, 1970, or
Dempster, 1983.) Unlike the discharge data and the station identifying
information in the previous tables, the values given in table 4 were taken with
minimal review from WATSTORE.

The WATSTORE Basin Characteristics file was created for use in regional
streamflow regression studies in 1970 (U.S. Geological Survey, written
communication, 1970; also, discussed by Benson and Carter, 1973). It was last
updated nationally in 1978 (U.S. Geological Survey, written communication,
1977) for a minimum set of required characteristics. These included all but
three of those given in table 4, namely, area of lakes and ponds in percent of
contributing drainage area, area of glaciers in percent of contributing drainage
area, and soil (infiltration) index. Since that time, the file has been maintained
and updated on a State-specific and generally study-specific basis by many
different people. Consistent edit procedures were implemented in 1981.
Although much of the information in the Basin Characteristics File warrants an
"excellent” or "good" accuracy rating, it should be noted that the contents of the
file has been subject to variable quality control measures over time. However,
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the data are of sufficient accuracy for qualitative comparisons and the
information is valuable for its aggregate availability. It is provided in tabie 4 as
auxiliary information for the HCDN stations. (Table 4 corresponds to the file
BASINS.DAT found on the enclosed disk.)

Any stations found in either the National Water Conditions Streamflow Index set
or in the Hydrologic Benchmark Network for which the available discharge
records were considered to be unacceptable for inclusion in the HCDN are
given in table 5 (at the back of the report). The stations are specifically noted
here as exceptions because the discharge records available for these stations
have frequently been used to study hydrologic variation in relation to climatic
conditions, an objective of the HCDN. The list of stations not included in the
HCDN aithough they are found in either the National Water Conditions
Streamfiow Index set or in the Hydrologic Benchmark Network totals 44,
including 39 that have been used in the monthly National Water Conditions
Reports and 5 that have been part of the Hydrologic Benchmark Network.

The distribution of the HCDN station information among the 21 water-resource
regions is summarized in table 6 (at the back of the report). The table gives not
only the number of stations per region but also the total number of water years
for which the data are acceptable by the HCDN criteria. The stations are further
differentiated into those for which the records of daily mean discharge are
acceptable by the HCDN criteria and those for which only monthly mean
discharge values are acceptable, as well as into those stations for which the
entire period of record is acceptabie in contrast to only part of the available
record. For most stations, the entire period of record is acceptable according to
the HCDN criteria, even with regard to daily mean discharge values.

CONTENTS OF THE HYDRO-CLIMATIC DATA NETWORK
INFORMATION DISK

Attached to this report is a 5 1/4 inch (high density, DOS format) floppy disk
written in ASCII character type mode. The files on this disk provide identifying
information for the records of the Hydro-Climatic Data Network. The disk
contains the following files in the ROOT directory:

- READ_ME.DOC contains the information given here.

- STATIONS.DAT is the master index to the streamflow records and gives the
station number, name, location, hydrologic unit code and other

identifying information about each station, as specified in the
STATIONS.FMT file.

- COMMENTS.DAT gives comments about the suitability, environment and
situation of many of the stations, as necessary to qualify their inclusion in

the HCDN. The format of this file is specified in the COMMENTS.FMT
file.
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- WYEARS.DAT gives the temporal extent (period of record) of the streamflow
data for each station that was found to be acceptable for inclusion in the
HCDN. The format of this file is specified in WYEARS.FMT.

- BASINS.DAT gives values for 11 physical characteristics of the drainage
basin, such as stream length, percent of forest cover, annuat

precipitation, etc., for each station. The specific format is given in the
BASINS.FMT file.

- STATIONS.FMT describes the STATIONS.DAT file.

- COMMENTS.FMT describes the COMMENTS.DAT file.
- WYEARS.FMT describes the WYEARS.DAT file.

- BASINS.FMT describes the BASINS.DAT file.

SUMMARY

The Hydro-Climatic Data Network -- HCDN -- has been defined and
constructed. The HCDN is a national data set of relatively long streamflow
records that are predominantly free of anthropogenic influences. These records
are suitable for the study of varation of surface-water conditions in relation to
climate variation over the last century, the period for which gaged streamflow
records are available. To construct the HCDN, the USGS WATSTORE data
base, the primary repository of streamflow records for the United States, was
examined by a consistent set of criteria to identify all suitable streamflow
records. With the assistance of surface-water specialists in each State, a total of
73,231 water years of daily mean discharge record at 1,659 gaging stations
were identified as acceptable for inclusion in the HCDN by the defining cnteria.
This report identifies those stations with their respective acceptable period of
record, which together constitute the HCDN. In addition to information
identifying the stations, basin description information is also provided for each
station. The information is presented both in published tables in this report, and
in electronic format on the enclosed disk, entitied the Hydro-Climatic Data
Network Information Disk. For the acceptable water years, the daily mean
discharge data were extracted from WATSTORE and verified. In addition to
compiling the daily mean discharges, the monthly and annual mean values
were computed, and the annual minimum and maximum values were identified

for each water year. The streamflow data for the HCDN can be obtained
through the USGS NAWDEX Office.
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01011500
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01021500

01022500
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01030500

01031500

01033500

01035000

01038000

01047000

Table 1. Description, qualifying 1ts, and ptable water years for all stations in the HCDN,
listed in order of station number (A water year with acceptable gata is indicated by an
asterisk in the time line, which spans 1874 through 1988, with 00 denoting the year 1900.]

ST. JOHN RIVER AT NINEMILE BRIDGE, ME Latitude: 46:42:00N Longitude: 069:42:59W Datum: 931.26 ft.
Drainage area: 1341 sq.mi. In hydrologic unit 01010001 and in state of ME (county 003),
Daily and lanqcr avetaqes fat 38 water years are acceptable (all years except partial years).

5 10 FRS il DAY 1 s iy v, gy suemy 4, U4 F F RS LR I I I
ST. JCHN RIVER AT DICKEY, ME Latitude: 47:06:44N Longitude: 069:05:25W Datum: 590,66 ft.
Drainage area: 2680 sq.mi. In hydrologic unit 01010001 and in state of ME (county 003).
Daily and longer averaqe; for 42 water yeau are acceptable (all years except partial years).
{rmw=fenneices Jleve=’ 10 20wwmmSecmI(eeceSeccd(ecce et A A N A AR R AR RN RN R AN AR AN AN AN AN AR R R AN
ALLAGASH RIVER NEAR ALLAGASH, ME Latitude: 47:04:14N Longitude: 069:04:51W Datum: 604.60 ft.
Drainage area: 1229 sq.mi. In hydrologic unit 01010002 and in state of ME (county 003).

Some regulation of river, but monthly and annual average discharge values should be relatively unaffected.
Monthly and lonqer averages for 57 water years are acceptable (all years except partial years).

00 5 JR e ey T e e e R L Ty Y P Ty
ST. FRANCIS RIVER NEAR CCNNORS, NEW BRUNSWICK Latitude: 47:12:25N Longitude: 068:57:254W Datum: 550.00 ft.
Drainage area: 524 sq.mi. In hydrologic unit 01010001 and in prov. of NB (county 007).

(Station information from ME state office.)
International site in Canada.

Daily and longer averages for 37 water years are acceptable (all years except partial years).
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FISH RIVER NEAR FORT KENT, ME Latitude: 47:14:14N Longitude: 068:34:56W Datum: 511,38 ft.
Drainage area: 873 sq.mi. In hydrologic unit 01010003 and in state of ME (county 003).

Daily and longer averages for 64 water years are acceptable (all years except partial years).
F Y ¢ B L [ L e i g L o e ey L e L R R L L L R L T P Y Ty Ty

ST. JOHN RIVER BELOW FISH R, AT FORT KENT, ME Latitude: 47:15:27N Longitude: 068:35:35W Datum: 488.81 ft.

Drainage area: 5665 sq.mi. In hydrologic unit 01010001 and in state of ME (county 003).
This is a National Water Conditions station.

Daily and longer averages for 62 water years are acceptable (all years except partial years).
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MEDUXNEKEAG RIVER NEAR HOULTON, ME Latitude: 46:06:17N Longitude: 067:52:00W Datum: 333.92 fc.

Drainage area: 175 sq.mi. In hydrologic unit 01010005 and in state of ME (county 003).
Daily and longer averages for 41 water years are acceptable {all years except partial years).
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DENNYS RIVER AT DENNYSVILLE, ME Latitude: 44:54:03N Longitude: 067:14:56W Datum: 54.78 ft.
Drainage area: 92.9 sq.mi. In hydrolegic unit 01050002 and in state of ME (county 029).
Daily and longer averages for 33 water years are acceptable {(all years except partial years).
frmemnfmneeicandemcnScneformafcnn] (e Sece2(~rnn fean}(eene jecn(eren jeanSJneaa SAN R AR K A AA R AN N AAREANSAR RN RANN AN a0

MACHIAS RIVER AT WHITNEYVILLE, ME Latitude: 44:43:23N Longitude: 067:31:15W Dacum: 37.22 ft.
Drainage area: 457 sq.mi. In hydrologic unit 01050002 and in state of ME (county 029).
Some requlation of river, but monthly and annual average discharge values should be relatively unaffected.

Monthly and longer averages for 63 water years are acceptable (all years except partial yearxs).
‘.—-ao--—_s-.-90.—--5---00---—5'..lttlﬁ.ttllttl-_.s-—atttlItl"ﬁl.'l....'l"l.'Ilt.".'l'..ll'.'l!'Il.-ao--..s--‘

NARRAGUAGUS RIVER AT CHERRYFIELD, ME Latitude: 44:36:29N Longitude: 067:56:10W Datum: 44.20 ft.

Drainage area: 227 sq.mi. In hydrologic unit 01050002 and in state of ME (county 029).
Daily and longer averages for 40 water years are acceptable (all years except partial years).
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WEST BRANCH UNION RIVER AT AMHERST, ME Latitude: 44:50:25N Longitude: 068:22:22W Datum: 160.00 ft.
Drainage area: 148 sq.mi. In hydrologic unit 01050002 and in state of ME (county 009).
Daily and longer averages for 60 water years are acceptable (all years except partial years).
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MATTAWAMKEAG RIVER NEAR MATTAWAMKEAG, ME Latitude: 45:30:18N Longitude: 068:18:07W Datum: 230.00 fc.

Drainage area: 1418 sq.mi. In hydrologic unit 01020003 and in state of ME (county 019).
Daily and ionger averages for 54 water years are acceptable (all years except partial years).
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PISCATAQUIS RIVER NEAR DOVER~-FOXCROFT, ME Latitude: 45:10:31N Longitude: 069:18:55W Datum: 358.47 ft.

Drainage area: 298 sq.mi. In hydrologic unit 01020004 and in state of ME (county 021}.
This is a National Water Conditions station.

Daily and longer averages for 86 water years are acceptable (all years except partial years).

4 LT e e e B e e g P R TR R R R T e ey
PLEASANT RIVER NEAR MILO, ME Latitude: 45:16:58N Longitude: 069:00:13W Datum: 302.00 ft.
Drainage area: 324 sq.mi. In hydrologic unit 01020004 and in state of ME (county 021).

Daily and longer averages for 59 water years are acceptable {all years except partial years).
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PASSADUMKEAG RIVER AT LOWELL, ME Latitude: 45:11:04N Longitude: 068:28:29W Datum: 151.30 ft.
Drainage area: 299 sq.mi. In hydrologic unit 01020005 and in state of ME (county 019).
Daily and longer averages for 64 water years are acceptable (all years except partial yeara).
{emwafleccaicacimecncSeca(eora=ionc] (emae AN I NI NS S N R R R SN R I AR NN N R PP P PR S P NR I NN AN R PP I NP AN NN TS SR PN PP Qe §ma§

SHEEPSCOT RIVER AT NORTH WHITEFIELD, ME Latitude: 44:13:23N Longitude: 069:35:384 Datum: 101.05 ft.
Drainage area: 145 sq.mi. In hydrologic unit 01050003 and in state of ME (county 015).
Daily and longer averages for 50 water years are acceptable (all years except partial years).
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CARRABASSETT RIVER NEAR NORTH ANSON, ME Latitude: 44:52:09N Longitude: 069:57:20W Datum: 303.30 ft.
Drainage area: 353 sq.mi. In hydrologic unit 01030003 and in state of ME (county 025).

Daily and longer averages for 67 water years are acceptable (all years except partial years).
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01048000

01052500

01054200

01055000

01055500

01057000

01060000

01064500

01073000

01074500

01075000

01076000

01076500

01078000

01086000

01094000

01106000

Table 1. Continued.

SANDY RIVER NEAR MERCER, ME Latituae: 44:42:26N Longitude: 069:56:21W Datum: 197.10 ft.

Drainage area: 5i4 sqg.mi. In hydrologic unit 01030003 and in state of ME (county 02S5).
Daily and longer averages for 51 water years are acceptable (all years except partial years).
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DIAMOND RIVER NEAR WENTWORTH LOCATION, NH Latitude: 44:52:40N Longitude: 071:03:25W Datum: 1259.48 ft.

Drainage area: 152 sg.mi. In hydrologic unit 01040001 and in state of NH (county 007).
(Station information from ME state office.)

Daily and longer averages for 47 water years are acceptable (all years except partial years).
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WILD RIVER AT GILEAD, ME Latitude: 44:23:27N Longitude: 070:58:47W Datum: 683,10 ft.

Drainage area: 69.6 sg.mi. In hydrolegic unit 01040002 ana in state of ME (county 017).
This is a Hydrologic Benchmark station.

Daily and longer averages for 24 water years are acceptable (all yeara except partial years).
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SWIPT RIVER NEAR ROXBURY, ME Latitude: 44:38:32N Longitude: 070:35:17W Datum: 615.67 ft.
Drainage area: 96.9 sq.mi. In hydrologic unit 01040002 and in state of ME (county 017).

Daily and longer averages for 59 water yeara are acceptable (all years except partial years).
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NEZINSCOT RIVER AT TURNER CENTER, ME Latitude: 44:16:10N Longitude: 070:13:49W Datum: 276.29 ft.
Drainage area: 169 sq.mi. In hydrologic unit 01040002 and in state of ME (county 001).
Daily and longer averages for 47 water years are acceptable (all years except partial years).
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LITTLE ANDROSCOGGIN RIVER NEAR SOUTH PARIS, ME Latitude: 44:18:13N Longitude: 070:32:24W Datum: 447.00 ft.
Drainage area: 75.8 sq.mi. (3% non-contributing) In hydrologic unit 01040002 and in state of ME (county 017)

Thia i{s a National Water Conditions station.

The gage was moved upstream in 1984, diminishing the drainage area by 3%. The current drainage area is 73.5.
Daily and longer averages for 67 water years are acceptable (all yearas except partial years).
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ROYAL RIVER AT YARMOUTH, ME Latitude: 43:47:57N Longitude: 070:10:45#4 Datum: 10.00 ft.

Drainage area: 141 sq.mi. In hydrelogic unit 01060001 and in state of ME (county 005).
Some urbanization in watershed, but effects deemed to be minimal.

Daily and longer averages for 39 water years are acceptable (all years except partial years).
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SACO RIVER NEAR CONWAY, NH Latictude: 43:59:27N Longitude: 071:05:29W Datum: 418.19 ft.
Drainage area: 385 sq.mi. In hydrologic unit 01060002 and in state of NH (county 003).

(Station information from ME atate office.)
Daily and longer averages for 65 water yeara are acceptable (all years except partial years).
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OYSTER RIVER NEAR DURHAM, NH Latitude: 43:08:558 Longitude: 070:57:56W Datum: 70.00 ft.
Drainage area: 12.1 sq.mi. In hydrelogic unit 01060003 and in state of NH {(county 017).
Daily and longer averages for 53 water years are acceptable (all years except partial years).
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EAST BRANCH PEMIGEWASSET RIVER NEAR LINCOLN, NH Latitude: 44:03:23N Longitude: 071:38:18W Datum: 950.00 fc.

Drainage area: 104 sq.mi. In hydrologic unit 01070001 and in state of NH (county 009).
Daily and ionger averages for 23 water yeara are acceptable (all years except partial years).
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PEMIGEWASSET RIVER AT WOODSTOCK, NH Latitude: 43:58:34N Longitude: 071:40:48W Datum: 615,00 ft.
Drainage area: 193 sq.mi. In hydrologic unit 01070001 and in state of NH (councy 009).

Daily and longer averagea for 38 water years are acceptable (all years except partial yeara).
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BAKER RIVER NEAR RUMNEY, NH Latitude: 43:47:468 Longitude: 071:50:42W Datum: 495,00 ft.

Drainage area: 143 aq.mi. In hydrologic unit 01070001 and in state of NH (county 009).
Recorda prior to 1330 do not meet HCDN criteria.

Daily and longer averages for 48 water years are acceptable (some whole yeara and all partial yeara are excluded).
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PEMIGEWASSET RIVER AT PLYMOUTH, NH Latitude: 43:45:33N Longitude: 071:41:104 Datum: 457.07 ft.

Drainage area: 622 aq.mi. In hydrologic unit 01070001 and in state of NH (county 009).
Thias ia a National Water Conditions station.

Daily and longer averages for 85 water years are acceptable (all years except partial years).
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SMITH RIVER NEAR BRISTOL, NH Latitude: 43:34:04N Longitude: 071:44:54W Datum: 449.80 ft.
Drainage area: 85.8 sq.mi. In hydrologic unit 01070001 and in state of NH (county 013).

Daily and longer averages for 70 water yeara are acceptable (all yeara except partial years).
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WARNER RIVER AT DAVISVILLE, NH Latitude: 43:15:06N Longitude: 071:43:54W Datum: 380.00 ft.
Drainage area: 146 ag.mi. In hydrologic unit 01070003 and in state of NH (county 013).
Daily and longer averages for 39 water years are acceptable (all years except partial yeara).
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SOUHEGAN RIVER AT MERRIMACK, NH Latitude: 42:51:27N Longitude: 071:30:24W Datum: 160.58 ft.
Drainage area: 171 sq.mi. In hydrologic unit 01070002 and in state of NH (county 011).

Daily and longer averages for 67 water yeara are acceptable (all years except partial years).
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ADAMSVILLE BROOK AT ADAMSVILLE, RI Laticude: 41:33:30N Longitude: 071:07:47W Datum: 15.00 ft.

Drainage area: 8.01 sg.mi. In hydrologic unit 01090002 and in state of RI (county 005).
(Station information from MA atate office.)

Daily and longer averages for 38 water yeara are acceptable (all years except partial years).
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01111300

01111500

01117500

01117800

01118000

01118500

01119500

01120500

01121000

01127500

01134500

01137500

01142500

01144000

01145000

01153500

01156000

Table 1. Continued.

NIPMUC RIVER NEAR HARRISVILLE, RI Latitude: 41:58:52N Longitude: 071:41:11W Datum: 340.00 ft.
Drainage area: 16.0 sqg.mi. " In hydrologic unit 01090003 and in state of RI (county 007).
Daily and longer averages for 24 water years are acceptable (all years exccpt partial years) .
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BRANCH RIVER AT FORESTDALE, RI Latitude: 41:59:47N Longitude: 071:33:47W Datum: 180.00 ft.
Drainage area: 91.2 sg.mi. In hydrologic unit 01090003 and in state of RI (county 007).

Records prior to water year 1957 are unsuitable for analysis aue toc regulation by upstream mills.

Daily and longer averages for 32 water years are acCeptable (some whole years and all partial years are excluded).
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PAWCATUCK RIVER AT WOOD RIVER JUNCTION, RI Latitude: 41:26:42N Longitude: 071:40:53W Datum: 43.86 ft.

Drainage area: 100 sqg.mi. In hydrologic unit 01090005 and in state of RI (county 009).
This is a National Water Conditions station.

Daily and longer averages for 47 water years are acceptable (all years except partial years).
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WOOD RIVER NEAR ARCADIA, RI Latitude: 41:34:26N Longitude: 071:43:16W Datum: 118.20 ft.
Drainage area: 35.2 sqg.mi. In hydrologic unit 01090005 and in state of RI (county 009).
Daily and longer averages for 23 water years are nccoptlblc {(all years except partial years).
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WOQOD RIVER AT HOPE VALLEY, RI Latitude: 41:29:53N Longitude: 071:43:01W Datum: 61.1i1 ft,

Drainage area: 72.4 sq.mi. In hydrologic unit 01090005 and in state of RI (county 009).

Records prior to water year 1953 are unsuitable for analysis due to regulation by upstream mills.

Duly and longer averages for 36 water years are acceptable (some whole yeara and all partial years are excluded).
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PAWCATUCK RIVER AT WESTERLY, RI Latitude: 41:23:01N Longitude: 071:50:01W Datum: 1.76 ft.
Drainage area: 295 sg.mi. In hydroleogic unit 01090005 and in state of RI (county 009).
Dany and 1onq¢r avcuqu for 47 water years are acceptable (all years except partial years).
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WILLAMANTIC RIVER NEAR COVENTRY, CT Latictude: 41:45:02N Longitude: 072:15:58W Datum: 239.05 ft.
Drainage area: 121 sqg.mi. In hydrologic unit 01100002 and in state of CT (county 013).

Records are not suitable for analysis at less than monthly resolution due to minor regulation upstrean.
Monthly and longer averages for 57 water years are uccoptablo (all years except partial years).
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SAFFORD BK NR WOODSTOCK VALLEY, CT. Latitude: 41:55:35N Longitude: 072:03:27W Datum: 522.92 ft.
Drainage area: 4.15 sq.mi. In hydrologic unit 01100002 and in state of CT (county 015).
Daily and longer averages for 31 water yous are acc.ptablc (all years except partial years).
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MOUNT HOPE RIVER NEAR WARRENVILLE, CT Latitude: 41:50:35N Longitude: 072:10:10W Datum: 335.68 ft.

Drainage area: 28.6 sq.mi.

This is a National Water Conditions station.
Daily and longer averages for 48 water years are acceptable (all years except partial years).
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In hydrologio unit 01100002 and in state of CT (county 015).

YANTIC R AT YANTIC, CT Latitude: 41:33:31N Longitude: 072:07:19W Datum: 94.46 ft.
Drainage area: 89.3 sq.mi. In hydrologic unit 01100003 and in state of CT (county 0l1l).
Daily and longer averages for S8 water years are acceptable (all years excaept partial years).
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MOOSE RIVER AT VICTORY, VT Latitude: 44:30:42N Longitude: 071:50:13W Datum: 1103.99 ft.

Drainage area: 75.2 sq.mi. In hydrologic unit 01080102 and in state of VT {county 009).
Daily and longer averages for 41 water years are acceptable (all years except partial years).
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AMMONOOSUC RIVER AT BETHLEHEM JUNCTION, NH Latitude: 44:16:08N Longitude: 071:37:52W Datum: 1180.74 ft.

Drainage area: 87.6 sq.mi. In hydrologic unit 01080101 and in state of NH (county 009).
Daily and longer averages for 49 water years are acceptable {(all years except partial years).
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AYERS BROOK AT RANDOLPH, VT Latitude: 43:56:04N <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>