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Conversion Factors and Datum

[Inch/Pound to SI]
Multiply By To obtain

Length
foot (ft) 0.3048 meter (m)

Area
square mile (mi?) 2.590 square kilometer (km?)

Flow rate
cubic foot per second (ft*/s) 0.02832 cubic meter per second (m?/s)
cubic foot per second per square mile 0.01093 cubic meter per second per square
[(ft3/s)/mi?] kilometer [(m?/s)/km?]

Horizontal coordinate information is referenced to the North American Datum of 1927 (NAD 27).



Flow Durations, Low-Flow Frequencies, and
Monthly Median Flows for Selected Streams in

Connecticut through 2005

By Elizabeth A. Ahearn

Abstract

Flow durations, low-flow frequencies, and monthly
median streamflows were computed for 91 continuous-record,
streamflow-gaging stations in Connecticut with 10 or more
years of record. Flow durations include the 99-, 98-, 97-, 95-,
90-, 85-, 80-, 75-, 70-, 60-, 50-, 40-, 30-, 25-, 20-, 10-, 5-,
and 1-percent exceedances. Low-flow frequencies include the
7-day, 10-year (7Q, ) low flow; 7-day, 2-year (7Q,) low flow;
and 30-day, 2-year (30Q,) low flow. Streamflow estimates
were computed for each station using data for the period of
record through water year 2005.

Estimates of low-flow statistics for 7 short-term (operated
between 3 and 10 years) streamflow-gaging stations and 31
partial-record sites were computed. Low-flow estimates were
made on the basis of the relation between base flows at a
short-term station or partial-record site and concurrent daily
mean streamflows at a nearby index station. The relation is
defined by the Maintenance of Variance Extension, type 3
(MOVE.3) method. Several short-term stations and partial-
record sites had poorly defined relations with nearby index
stations; therefore, no low-flow statistics were derived for
these sites. The estimated low-flow statistics for the short-
term stations and partial-record sites include the 99-, 98-, 97-,
95-, 90-, and 85-percent flow durations; the 7-day, 10-year
(7Q,,) low flow; 7-day, 2-year (7Q,) low flow; and 30-day,
2-year (30Q,) low-flow frequencies; and the August median
flow. Descriptive information on location and record length,
measured basin characteristics, index stations correlated to
the short-term station and partial-record sites, and estimated
flow statistics are provided in this report for each station.
Streamflow estimates from this study are stored on USGS’s
World Wide Web application “StreamStats™ (http://water.usgs.
gov/osw/streamstats/connecticut.html).

Introduction

Management of water resources is undergoing significant
changes and broad restructuring as biologists, ecologists, and
hydrologists further the scientific understanding of natural
river flows and flow conditions necessary to sustain aquatic

life. As water withdrawals increase, more rivers have become
environmentally stressed. Over recent years, the state govern-
ment of Connecticut has worked towards integrating water
allocation and uses with protecting the ecological integrity

of the riverine ecosystems. Policymakers and planners are
considering the needs of freshwater environments and have
been establishing in-stream flow requirements to safeguard the
rivers. In-stream flows are streamflows of a particular magni-
tude, frequency, and timing that are necessary to ensure that a
river system remains environmentally healthy. To achieve the
highest possible level of stream health for the designated class
of stream use, the first challenge to is to analyze water avail-
ability for the environment and for direct withdrawal and use.
Streamflow statistics are an important tool used to assess water
availability. Determination of timely, relevant streamflow
statistics—flow durations, low-flow frequencies, and monthly
median streamflows—will provide information useful to state
government and local officials in making water-resource,
regulatory, and other management decisions.

Flow durations and monthly median streamflows for
Connecticut streams were last computed by the U.S. Geo-
logical Survey (USGS) more than 20 years ago (Randall and
others, 1966; Thomas, M.P., and others, 1967; Thomas, C.E.,
and others, 1968; Ryder and others, 1970, 1981; Cervione and
others, 1972; Wilson and others, 1974; Mazzaferro and oth-
ers, 1979; Weiss and others, 1982; and Handman and others,
1986). Low-flow frequencies for Connecticut streams were
last computed in the early 1980s (Cervione, 1982; Weiss,
1983). Since these studies, an additional 20 years of stream-
flow data have been collected and new methods have been
developed for estimating low-flow statistics at short-term
stations and partial-record sites. To update the streamflow
statistics, the USGS in cooperation with the Connecticut
Department of Environmental Protection (DEP) and the New
England Interstate Water Pollution Control Commission
(NEIWPCC) conducted this study to compute flow durations,
low-flow frequencies, and monthly median streamflows for
Connecticut streams using data through water year' 2005.

! A water year is defined as the 12-month period October 1 through Septem-
ber 30. The water year is designated by the calendar year in which it ends and
which includes 9 of the 12 months. Thus, the year ending September 30, 2005
is termed the 2005 water year.
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Locations of streamgaging stations and partial-record sites
used in this study are shown on figure 1 .

This report provides streamflow estimates for 91 con-
tinuous-record streamflow-gaging stations with 10 or more
years of record (hereinafter referred to as “streamgaging
stations”), including (1) 99-, 98-, 97-, 95-, 90-, 85-, 80-, 75-,
70-, 60-, 50-, 40-, 30-, 25-, 20-, 10-, 5-, and 1-percent flow
durations; (2) 7-day, 10- and 2-year low flow and 30-day,
2-year low-flow frequencies; and (3) monthly median stream-
flows. In addition, this report provides low-flow estimates for
7 short-term stations with less than 10 years of record and
31 partial-record sites, including (1) 99-, 98-, 97-, 95-, 90-,
and 85-percent flow durations; (2) 7-day, 10- and 2-year low
flow and 30-day, 2-year low-flow frequencies; and (3) August
median streamflows (fig. 1). Methods used to estimate the
flow statistics at streamgaging stations and partial-record sites
are described. The analyses are based on published stream-
flow data collected through water year 2005. Estimates of
flow durations, low-flow frequencies, and monthly median
streamflows are stored on USGS’s World Wide Web applica-
tion “StreamStats” (attp.//water.usgs. gov/osw/streamstats/|

onnecticut.html) (Ahearn, in press).

Streamflow Statistics at Stations with
Continuous Record of 10 Years or More

Streamflow data for 91 streamgaging stations with 10
or more years of daily mean record (fig. 1; table 1 in back
of report) were retrieved from the USGS’s National Water
Inventory System (NWIS) (hitp.//waterdata.usgs.gov/ct/nwis]
accessed on September 12, 2006). At 70 percent of
the stations (64 of 91), streamflow is considered artificially
increased or decreased by water withdrawals, out-of-basin
transfers, point-source discharges, regulation, and (or)
reservoir operations; at 30 percent of the stations (27 of 91),
streamflow is considered natural with negligible anthropogenic
effects to the hydrologic flow regime. Throughout this
report, stations with natural flow conditions are referred to as
“index stations or index basins.” Index stations can be used
to evaluate water resources and characterize regional trends
in streamflow. In addition, index stations often are used to
characterize streamflow on rivers where there is little or no
data. Currently (2007), USGS operates eight index stations in
Connecticut; the other 19 have been discontinued.

Flow Durations

Flow durations represent the percentage of time that
a given flow is equaled or exceeded without regard to the
sequence of recorded flows. Typically, flow durations char-
acterize the range of flow rates for the period over which
data were collected. Flow durations can be computed using
commercially available statistical software. S-Plus (Insightful,

2006) was used for this study to compute the 99-, 98-, 97-,
95-, 90-, 85-, 80-, 75-, 70-, 60-, 50-, 40-, 30-, 25-, 20-, 10-, 5-,
and 1-percent exceedances. Flow durations were computed
for the 91 stations for the period of record through water year
2005 (table 2 in back of report).

Flow durations are computed by sorting the daily mean
streamflows for the period of record from the largest value
to the smallest value and assigning each streamflow value a
rank, starting with 1 for the largest value. The frequencies of
exceedance are then computed using the Weibull formula for
computing plotting position (Helsel and Hirsch, 1992):

P=100*[M/(n+ 1)], (1)
where
P = the probability that a given flow will be
equaled or exceeded (percent of time),
M = the ranked position (dimensionless),
and
n = the number of events for period of record

(dimensionless).

To compare flow durations in different basins, stream-
flows are “normalized” to a streamflow per unit area. There-
fore, the flow duration at each of the 91 streamgaging stations
was divided by its respective drainage area. Normalized
streamflows ranged from 0.01 to 0.42 cubic feet per second
per square mile (ft¥/s/mi?) at the 99-percent flow duration with
three statistical outliers (Guinea Brook and Safford Brook,
0.0 ft*/s/mi?; Clear Brook, 0.90 ft*/s/mi?). Normalized stream-
flows ranged from 0.02 to 0.54 ft*/s/mi” at the 95-percent
flow duration with one statistical outlier (Clear Brook,

1.19 ft¥/s/mi?). The drainage basins of Guinea Brook and Saf-
ford Brook are predominately covered by glacial till (greater
than 98 percent) and have little or no ground-water discharge
during dry weather. Clear Brook’s substantially greater
normalized low flows compared to the other stations are high
because the ground-water drainage area is larger than the
surface-water drainage area. In addition, the drainage area of
Clear Brook has a large percentage of glacial stratified depos-
its (44.6 percent) (table 7), and the ground-water discharge can
have a pronounced effect on streamflow. Another basin, South
Branch Salmon Brook, exhibits similar low-flow characteris-
tics as Clear Brook. South Branch Salmon Brook (01192600)
also has greater normalized low flows because the ground-
water drainage area is larger than the surface-water drainage
area. In addition, the drainage area of South Branch Salmon
Brook has a large percentage of glacial stratified deposits
(about 65 percent) (table 7). Both Clear Brook and South
Branch Salmon Brook have small surface-water drainage areas
(less than 1 mi?) and are geographically close to each other.
Median normalized streamflows (50-percent flow duration)
ranged from 0.5 to 1.6 ft¥/s/mi? for 90 stations with one outlier
(Clear Brook, 2.5 ft*/s/mi®). Normalized streamflows ranged
from 3.7 to 7.3 ft*/s/mi* and 6.2 to 18.4 ft*/s/mi’ at the 5- and
1-percent flow durations, respectively.


http://water.usgs.gov/osw/streamstats/connecticut.html
http://water.usgs.gov/osw/streamstats/connecticut.html
http://waterdata.usgs.gov/ct/nwis/nwis
http://waterdata.usgs.gov/ct/nwis/nwis
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Overall, the index basins tend to have slightly smaller
normalized low flows than the basins where the hydrologic
flow regime has been altered, with a few exceptions: basins
where the ground-water drainage area is larger than the
surface-water drainage area, and (or) those with a large
percentage of glacial stratified deposits. Normalized flows
at the 99-percent flow duration for 25 of the 27 index
basins were less than 0.16 ft3/s/mi?, with a median of
0.03 ft*/s/mi%. The sizes of the index basins range from 2.45
to 100 mi2. For similar-size basins with altered flow, the
normalized 99-percent flow durations ranged from 0.01 to
0.42 {t*/s/mi?%, with a median of 0.10 ft*/s/mi’. Basins such
as those of the Naugatuck, Quinnipiac, Still, and Housatonic
Rivers have numerous point discharges and their streams
exhibit some of the highest normalized flows at the 99-percent
flow duration in the state (0.17 to 0.31 ft}/s/mi%). When
comparing low flows from index stations and stations on
waste-receiving streams, it is expected that waste-receiving
streams will exhibit higher low flows than might occur
naturally because point-source discharges increase the natural
flows of a river. Reduced river flows are attributed to water
withdrawals, diversions, increased development, and (or)
dams. Streamflows can be increased or decreased depending
upon the way the watershed is managed and water is allocated.
To have a clearer explanation of the differences in the
hydrologic characteristics of basins with natural and altered
flow conditions, an assessment of the different hydrologic
flow regimes among rivers and extent of hydrologic alteration
is needed.

Low-Flow Frequencies

Low-flow frequencies typically are computed for stations
by use of annual series of selected low flows based on the
lowest mean flow for some number of consecutive days. Any
combination of number of days of mean minimum flow and
years of recurrence may be used to determine the low-flow fre-
quencies. The annual series for the determination of low-flow
frequencies for this study was based on a climatic year, which
is from April 1 of a given year to the following March 31. Use
of a climatic year rather than a water year allows for an analy-
sis of an uninterrupted low-flow period, which in Connecticut
typically occurs in late September and early October.

Low-flow frequencies were computed for selected days
and frequencies for 91 streamgaging stations, with 10 or more
years of continuous record (table 3 in back of report). Low-
flow frequencies are based on the D-day, Y-year frequency
statistic of daily mean flow. This statistic is the minimum
consecutive D-day mean flow expected to occur once in any
Y-year or that has a probability of 1/Y of not being exceeded
in any given year. Three commonly used indices of low-
flow frequencies were determined for this report: the 7-day,
10-year low-flow frequency (7Q,); the 7-day, 2-year low-flow
frequency (7Q,); and the 30-day, 2-year low-flow frequency
(30Q,). The 7Q, is the annual minimum average flow for

7 consecutive days that has a 0.10 probability (1/recurrence
interval) of not being exceeded in a given year. The 7Q, is the
annual minimum average flow for 2 consecutive days that has
a 0.50 probability of not being exceeded in a given year. The
30Q, is the annual minimum average flow for 30 consecu-
tive days that has a 0.50 probability of not being exceeded in
a given year. The 7Q, is used primarily in regulating waste
disposal to streams. Under the Connecticut General Statutes
(CT Water Quality Standards, 22a-417, http://www.epa.gov/
waterscience/standards/wqslibrary/ct/ct_1_wqs.pdf), water-
quality standards incorporate low-flow frequency statistics

to ensure that water-quality standards are met and that to a
limited degree, aquatic habitat is protected.

The USGS computer program Surface Water Time
Series Statistics (SWSTAT; Lumb and others, 1990) was
used to compute the low-flow frequencies (fattp.//water.usgs)
kov/software/swstat.html, accessed on September 19, 2006).
SWSTAT determines the annual series of minimum mean
flows, ranks them, fits them to a log-Pearson type III distri-
bution, and plots the resulting line of fit through the annual
values. A conditional probability adjustment is made for days
of zero flows. A determination of the data fit to the distribu-
tion, and the eventual low-flow frequency values to be used
are based on the professional judgment of the hydrologist. The
reliability of estimates of low-flow frequencies as an indicator
of probable future conditions is closely related to the length
of record used and whether the record is reasonably represen-
tative of long-term flow characteristics. When the period of
record used to compute the low-flow statistics is sufficiently
long (typically at least 10 years), the statistics can be an indi-
cator of probable future conditions (Searcy, 1959).

Estimates of the 7Q, for the 91 stations were compared
to low-flow durations. For the majority (72 of 91) of stream-
gaging stations, 7Q,  estimates were less than the 99-percent
flow duration. Seventeen stations had 7Q, estimates between
the 99- and 97-percent flow durations. The Housatonic River
(USGS streamgaging station 01205500) and Tenmile River
(01200000) had slightly higher 7Q,  estimates between 95-
and 90-percent flow duration and 90- and 85-percent flow
duration, respectively.

Monthly Median Streamflows

Monthly median streamflows were computed for
91 streamgaging stations as the median of individual daily
mean streamflows for all complete months during the period
of record at the station (table 4 in back of report). The August
median flow is an important statistical measure for fisheries
and often is used for summer maintenance of aquatic habitat in
New England streams (U.S. Fish and Wildlife Service, 1981).

To compare August median flows across basins, the
flows were divided by their respective drainage areas (“nor-
malized”). At the 27 index stations, the estimated normalized
August median flows ranged from 0.06 to 0.96 {t¥/s/mi?, with
a median of 0.19 ft*/s/mi®. Clear Brook, an index station with


http://water.usgs.gov/software/swstat.html
http://water.usgs.gov/software/swstat.html
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a drainage area less than 1 mi?, was a statistical outlier with a
normalized August median flow of 2.37 ft¥/s/mi*. At the

64 non-index stations (basins with flow alteration), the esti-
mated normalized August median flows ranged from 0.15 to
1.77 ft3/s/mi?, with a median of 0.35 ft*/s/mi2. The normalized
August median flows were larger in basins with flow alteration
than the normalized August median flows in basins with natu-
ral flow, indicating point-source discharges (e.g., wastewater
releases from sewage-treatment facilities or industry) may be
increasing August median flows. In addition, the data indi-
cated a slightly larger range in the normalized August median
flows for larger basins (greater than 45 mi*) with flow altera-
tion—0.15 to 1.34 ft3/s/mi? for basins less than 40 mi*and 0.15
to 1.77 ft*/s/mi” for basins between 45 and 100 mi%. A com-
mon time period was not used to compare flows normalized
by drainage area; therefore, the differences in flows per square
mile between the stations with and without flow alteration are
partly attributed to the varying record lengths.

Estimation of Low-Flow Statistics at
Short-Term Stations and Partial-Record
Sites

Estimates of streamflow often are needed for streamflow-
gaging stations with short periods of record that may not
reflect long-term hydrologic conditions, or for partial-record
sites with only a discrete number of base-flow measurements.
Through correlation and streamflow-record augmentation
methods, low-flow statistics for the short-term stations and
partial-record sites can be estimated. Estimates can be made
on the basis of the relation between base flow at the short-term
station or base-flow measurements at the partial-record site
and concurrent daily streamflows at a nearby, hydrologically
similar index station. Because the relation is derived from base
flows, the only estimated statistics for the short-term stations
and partial-record sites are low-flow statistics. For this study,
the relation is defined by use of a streamflow-record augmen-
tation method known as the Maintenance of Variance Exten-
sion, type 3 (MOVE.3) (Vogel and Stedinger, 1985).

Streamflow data for 12 streamgaging stations with daily
mean records between 3 and 10 years, referred to as short-
term stations, were retrieved from the NWIS database
(http:/waterdata.usgs. gov/ct/nwis/nwid, accessed on
September 12, 2006). In Connecticut, the USGS operated
a network of 90 partial-record sites from 1960 to 1980.
Partial-record sites do not have continuous stage-recording
equipment, and only periodic streamflow measurements are
made. Streamflow measurements for these sites have been
published in the annual series of USGS water-data reports.
Fifty-six of the 90 partial-record sites were excluded from
this statistical analyses because of flow alteration (water
withdrawals, diversions, reservoir operations, or point
discharges) in the upstream basins or because the number of

base-flow measurements was too small for statistical analysis.
The 12 short-term stations and 34 partial-record sites that were
identified as having natural or near-natural flows were used

in the correlation and MOVE.3 methods (fig. 2). Descriptive
information for the short-term stations and partial-record sites
is listed in tables 5 and 6 (in back of report), respectively.

An index station used to estimate flows at short-term
stations and partial-record sites must satisfy several criteria:
(1) the flow is natural, (2) a portion of its period of record
coincides with that at the short-term station or partial-record
site, and (3) its period of record is substantially longer than
that of the short-term station or partial-record station. In
addition, the concurrent flows for the short-term stations or
partial-record sites and index stations should plot linearly in
log-space and be highly correlated. Ideally, index stations
would be geographically close to the partial-record site or
short-term station, have comparable drainage-area sizes, have
the surface-water drainage area as determined by topography
be coincident with the ground-water drainage area, and have
similar geologic and hydrologic characteristics.

Some short-term stations and partial-record sites cross
state boundaries and have similar climatic and geologic
characteristics to index stations in adjacent states. A total of
38 index stations in Connecticut and adjacent states—

27 stations in Connecticut, 4 in Massachusetts, and 7 in
Rhode Island—were used to correlate concurrent flows with
the short-term stations and partial-record sites (fig. 2). Basin
characteristics for index stations, short-term stations, and
partial-record sites are presented in table 7 (in back of report).

Scatterplots of the log-transformed flows at each short-
term station and partial-record site and same-day log-trans-
formed daily mean flow at each of the index stations were
created to evaluate the relation between the sites. Because
streamflow data are highly skewed with a few very high
values, a log transformation is commonly done to linearize the
data. The pattern of the scatter in a linear relation indicates the
strength of the relation between the flows at the two stations:
a narrow scatter band indicates a high degree of association
between the flow at the two stations, and a wide scatter band
indicates a lesser degree of association. When the scatter-
plots indicate a linear relation between the log-transformed
flows of the two stations, the MOVE.3 method can be used to
develop an equation that relates flow at the short-term station
or partial-record site to that at the long-term index station. For
stations with zero flows, a constant of 0.005 {t*/s was added to
derive the linear relation of the log transformation of the data
and was then subtracted to compute the low-flow statistics
using the MOVE.3 equation.

Correlation coefficients were calculated and used as
indicators of linearity. MOVE.3 equations were developed for
stations where the correlation coefficients were greater than
0.8; correlation coefficients less than 0.8 were considered
less reliable. As an example, the MOVE.3 relation between a
partial-record station, Haleys Brook (0118750), and an index
station, Pendleton Brook (01118300), is shown in figure 3.
Generally, each short-term station and partial-record site was


http://waterdata.usgs.gov/ct/nwis/nwis
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Figure 3. An example of the MOVE.3 relation between a partial-record station, Haleys Brook (0118750), and an index
station, Pendleton Brook (01118300). Both stations are in Connecticut.

correlated with one or more nearby index stations (table 8 in
back of report). One index station was chosen to develop the
final MOVE.3 equation based on (1) correlation coefficient,
(2) proximity of the index station to the short-term station or
partial-record site, (3) similarity in the drainage-area size and
geologic characteristics of the basins, and (4) visual observa-
tion of the linear relation and residual plots.

Low-flow statistics 99-, 98-, 97-, 95-, 90-, and 85-percent
flow durations; the 7-day, 10- and 2-year low flows, and the
30-day, 2-year low flow; and the August median flow were
estimated at 31 of the 34 partial-record sites and at 7 of the 12
short-term stations (table 9 in back of report). The MOVE.3
mathematical method was used to estimate the low-flow statis-
tics. Several short-term stations and partial-record sites did not

correlate or showed poor correlations with the index stations in
the region indicating that the index stations may not represent
the hydrologic characteristics of the river or provide use-

ful information that can be transferred to other sites to make
estimates of streamflow. Three partial-record sites—Fenton
River (01121350), Latimer Brook (01127790), and Patterson
Brook (01208900)—had poorly defined relations to nearby
index stations (correlation coefficients 0.8); subsequently, no
low-flow statistics were derived for these sites. Five short-term
stations—Hop Brook (01189180), Podunk River (01190055),
Deming Brook (01198860), Ledgy Brook (01198870), Wee-
keepeemee Brook (01203805)—had poorly defined relations
to nearby index stations (correlation coefficients 0.8) and no
low-flow statistics were derived for these stations.
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Summary

Water-resources managers face considerable challenges
due to growing demands on finite freshwater supplies and the
need to safeguard the riverine ecosystems. The state govern-
ment in Connecticut is working to integrate water allocation
and use with protecting the ecological integrity of the state’s
rivers. Current estimates of streamflow statistics at streamgag-
ing stations and partial-record sites will aid the state govern-
ment in doing this. The U.S. Geological Survey (USGS), in
cooperation with the Connecticut Department of Environmen-
tal Protection and New England Interstate Water Pollution
Control Commission (NEIWPCC), computed streamflow sta-
tistics for 129 stream sites in Connecticut to provide informa-
tion to state and local officials for water-resource, regulatory,
and other management decisions. Flow durations, low-flow
frequencies, and monthly median flows were computed for
91 streamgaging stations (operated 10 or more years), 7 short-
term stations (operated less than 10 years), and 31 partial-
record sites. Different methods were used for statistical analy-
ses, depending on the type of station operated and quantity of
data collected.

The estimated streamflow statistics for the 91 long-term
continuous-record streamgaging stations include the 99-,

98-, 97-, 95-, 90-, 85-, 80-, 75-, 70-, 60-, 50-, 40-, 30-, 25-,
20-, 10-, 5-, and 1-percent flow durations; the 7-day, 10- and
2-year low flow frequency and the 30-day, 2-year low flow
frequency; and monthly median flows. Streamflow estimates
were computed for each station using data collected through
water year 2005.

Long-term streamgaging-station records provide the
best data for estimating the magnitude and probability of
flows; however, for many proposed water-resources proj-
ects, only a short record or a limited number of discrete flow
measurements may be available. Through correlation and
a streamflow-record augmentation method, referred to as
the Maintenance of Variance Extension (MOVE.3) method,
low-flow statistics were estimated for short-term stations and
partial-record sites based on of the relation between base-flow
measurements at the partial-record site or daily mean (base)
flows at the short-term station and concurrent daily stream-
flows at a nearby, hydrologically similar index station.

The estimated low-flow statistics for the 7 short-term
stations and 31 partial-record sites include the 99-, 98-, 97-,
95-, 90-, and 85-percent flow durations; the 7-day, 10-year
low flow; 7-day, 2-year low flow; and 30-day, 2-year low-flow
frequencies; and the August median flow. Low-flow statis-
tics could not be estimated for some short-term stations and
partial-record sites because base-flow relations with the index
stations did not correlate or showed low correlations indicating
that the index stations may not represent the hydrologic char-
acteristics of these short-term stations or partial-record sites.
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Table 5. Descriptions of short-term stations in Connecticut used in correlation of daily mean base flows to estimate low-flow

statistics.

[USGS, U.S. Geological Survey; mi?, square miles]

Map Number
USGS Latitude Longitude . of days Drainage
reference . . R . . Period of . .
station  (decimal (decimal River name Location with daily area
number record -
(fig. 2) number  degrees) degrees) mean (mi?)
flow data
11 01119320 41.9343 -72.2609  Roaring Brook Near Stafford Springs, CT 1961-1966 1,887 14.6
57 01186400 41.9784 -73.0451  Sandy Brook State Highway 8 at 1967-1976 3,292 34.9
Robertsville, CT
62 01187680 41.8723 -72.9062  Cherry Brook Near Canton Center, CT 1966-1971 1,826 8.23
69 01189180 41.8745 -72.8612  Hop Brook West Simsbury, CT 1966-1971 1,826 1.38
74 01190055 41.8215 -72.5881  Podunk River Near South Windsor, CT 1975-1979 1,422 11.9
101 01195117 41.3854 -72.6126 Hammonasset River =~ Near Madison, CT 1974-1977 1,240 18.1
102 01195146 41.3826  -72.5890 Pond Meadow Brook Near Killingworth, CT 1984-1993 3,287 5.92
111 01198800 41.9487 -73.3212  Hollenbeck River Huntsville, CT 1970-1974 1,461 18.1
112 01198860 41.9645 -73.3015 Deming Brook Near Huntsville, CT 1970-1975 1,602 1.08
113 01198870 41.9673 -73.3068 Ledgy Brook Near Huntsville, CT 1970-1974 1,461 0.66
128 01203805 41.5576  -73.2151  Weekeepeemee River Hotchkissville, CT 1978-1979, 1,495 26.8
2000-2005
146 01208999 41.2932 -73.3676  Little River Sanfordtown, CT 1965-1968 1,310 5.5
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Table 6. Descriptions of partial-record sites in Connecticut used in correlation of daily mean base flows to estimate flow duration,
low-flow frequency, and August median statistics.

[USGS, U.S. Geological Survey; mi?, square miles]

Map Number
refer- USGS Latitude Longitude of base- Drainage
ence station (decimal (decimal River name Location Period of record flow area
number number degrees) degrees) measure- (mi?)
(fig. 2) ments
8 01118350 41.4548 -71.8140  Green Fall River Clarks Falls, CT 1960-1973 24 19.8
9 01118750 41.3890 -71.9859  Haleys Brook Near Old Mystic, CT 1962-1978 33 4.37
10 01119255 42.0232  -72.2476  Delphi Brook Near Staffordville, CT ~ 1962-1975 29 2.59
12 01119360 41.8715 -72.2915  Conat Brook Willington, CT 1963-1978 30 2.40
15 01120200 41.7070  -72.2473  Tenmile River Near Willimantic, CT 1962-1973 23 16.3
17 01120700 41.8793  -72.0998 Bigelow Brook Phoenixville, CT 1960-1973 18 22.0
18 01120920 41.9201 -72.1792 Mount Hope River Westford, CT 1962-1973 21 3.16
20 01121300 41.8723  -72.2415  Fenton River East Willington, CT 1960-1975 32 11.4
21 01121350 41.8145 -72.2254  Fenton River Gurleyville, CT 1962-1973 20 24.0
27 01125300 41.9909 -71.9970  English Neighborhood = Near Woodstock, CT 1961-1978 36 4.66
Brook
30 01125600 41.8743  -72.0092 Mashamoquet Brook Abington, CT 1961-1975 39 11.1
31 01125900 41.9090 -71.8192  Cady Brook East Putnam, CT 1961-1979 28 8.29
36 01126700 41.4050 -71.5842  Kitt Brook Near Canterbury, CT 1961-1975 24 11.1
39 01127100 41.5540 -71.9704  Broad Brook Near Preston City, CT 1960-1965, 20 12.5
1967-1975
40 01127400 41.5709  -72.1331  Susquetonscut Brook Yantic, CT 1960-1975 30 15.7
42 01127700 41.5009  -72.1159  Trading Cove Brook Near Thamesville, CT 1960-1973 29 8.46
43 01127790 41.2200 -72.1218  Latmier Brook East Lyme, CT 1962-1973 15 18.5
44 01127800 41.3570 -72.2606  Fourmile River Near East Lyme, CT 1960-1979 38 4.30
49 01183990 42.0068 -72.5534  Jawbuck Brook Near Hazardville, CT 1963-1976 24 2.16
52 01184300 41.9918 -72.4343  Gillette Brook Somers, CT 1960-1980 56 3.64
82 01191900 41.9062 -72.4037  Charter Brook Near Crystal Lake, CT ~ 1960-1978 35 8.51
87 01192800 41.4523 -72.7018 Parmalee Brook Near Durham, CT 1960-1978 28 2.79
90 01193120 41.4793  -72.5573  Ponset Brook Near Higganum, CT 1962-1977 28 5.72
91 01193130 41.4740 -72.5965 Candlewood Hill Brook Near Higganum, CT 1960-1973 24 3.84
92 01193210 41.6395 -72.3426  Raymond Brook Near Amston, CT 1960-1964, 19 3.52
1967-1973
93 01193300 41.6962 -72.4556 Blackledge River Near Gilead, CT 1960-1975, 1978 27 6.75
95 01193600 41.5551  -72.4523  Flat Brook Near East Hampton, CT  1960-1964, 21 2.31
1967-1973
107 01196600 41.4598 -72.9179  Willow Brook Near Cheshire, CT 1986-2005 73 9.34
110 01198700 41.5535 -73.1649  Brown Brook Lower City, CT 1960-1968 24 5.56
121 01201890 41.4562  -73.3348  Pond Brook Near Hawleyville, CT 1962-1975 28 11.9
123 01202700 41.7432  -73.2201  Butternut Brook Near Litchfield, CT 1960-1979 37 2.42
125 01203100 41.5276  -73.3085  Jacks Brook Near Roxbury Falls, CT 1960-1975, 1978 34 7.90
127 01203700 41.6273  -73.2257  Wood Creek Near Bethlehem, CT 1960-1966, 31 3.39
1968-1979
142 01208900 41.2879  -73.2921  Patterson Brook Near Easton, CT 1960-1978 33 1.21
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Table 8. Summary of low-flow correlation coefficients at short-term stations and partial-record sites in Connecticut.

[Index Station used in MOVE.3 equation shown in bold; USGS, U.S. Geological Survey; number in parentheses is map reference number on figure 2]

. Nearby index Number of . Nearby index Number of
USGS station . streamflow USGS station . streamflow
number st_atlons EISEd measurements Correlation number st_atlons EISEd measurements Correlation
(map reference in relation or daily mean coefficient (map reference in relation or daily mean coefficient
number) (map reference streamflows number) (map reference streamflows
number) . . number) . .
used in relation used in relation
Low-flow partial-record stations Low-flow partial-record stations—Continued
01118350 (8) 01118300 (7) 24 0.91 01121300 (20) 01118300 (7) 29 0.90
01120500 (16) 24 0.90 01120500 (16) 29 0.90
01121000 (19) 24 0.87 01121000 (19) 29 0.97
01123000 (24) 24 0.88 01123000 (24) 29 0.93
01115630 (3) 16 0.87
01115770 (4) 16 0.87 01121350 (21) 01118300 (7) 20 0.70
01117800 (6) 16 091 01120500 (16) 20 0.75
01121000 (19) 20 0.78
01118750 (9) 01118300 (7) 22 0.95 01123000 (24) 20 0.80
01123000 (24) 22 0.73 01193800 (96) 20 0.75
01194500 (98) 22 0.72 01194500 (98) 20 0.73
01115630 (3) 16 0.66
01115770 (4) 16 0.57 01125300 (27) 01120500 (16) 29 0.92
01121000 (19) 29 0.92
01119255 (10) 01118300 (7) 23 0.82 01123000 (24) 29 0.85
01120500 (16) 23 0.90 01187800 (63) 29 0.90
01121000 (19) 23 0.94 01195200 (103) 29 0.86
01126600 (35) 20 0.90
01192600 (84) 23 0.58 01125600 (30) 01120500 (16) 26 0.94
01193800 (96) 23 0.92 01121000 (19) 26 0.95
01171800 (45) 20 0.91 01123000 (24) 26 0.91
01194500 (98) 26 0.91
01119360 (12) 01118300 (7) 24 0.73 01195200 (103) 26 0.90
01120500 (16) 24 0.75
01188000 (66) 24 0.77 01125900 (31) 01118300 (7) 20 0.86
01192600 (84) 24 0.54 01120500 (16) 20 0.89
01193800 (96) 24 0.88 01121000 (19) 20 0.89
01123000 (24) 20 0.76
01120200 (15) 01118300 (7) 23 0.83 01111300 (1) 15 0.84
01120500 (16) 23 0.78
01121000 (19) 23 0.93 01126700 (36) 01118300 (7) 22 0.92
01126600 (35) 13 0.96 01120500 (16) 22 0.86
01123000 (24) 23 0.95 01121000 (19) 22 0.97
01193800 (96) 23 0.92 01123000 (24) 22 0.96
01194000 (97) 15 0.96 01194500 (98) 22 0.97
01115630 (3) 15 0.96
01120700 (17) 01111300 (1) 10 0.85 01115770 (4) 15 0.92
01120500 (16) 18 0.60 01117800 (6) 15 0.96
01121000 (19) 18 0.87
01123000 (24) 18 0.84 01127100 (39) 01115630 (3) 12 0.97
01125490 (28) 16 0.85 01115770 (4) 12 0.90
01126600 (35) 10 0.82 01118300 (7) 19 0.91
01194500 (98) 18 0.72 01120500 (16) 19 0.84
01121000 (19) 19 0.87
01120920 (18) 01121000 (19) 21 0.98 01123000 (24) 19 0.79
01194500 (98) 19 0.88
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Table 8. Summary of low-flow correlation coefficients at short-term stations and partial-record sites in Connecticut—Continued

[Index Station used in MOVE.3 equation shown in bold; USGS, U.S. Geological Survey; number in parentheses is map reference number on figure 2]

. Nearby index Number of . Nearby index Number of
USGS station stations used streamflow USGS station stations used streamflow
number in relation measurements Correlation number in relation measurements Correlation
(map reference or daily mean coefficient (map reference or daily mean coefficient
(map reference (map reference
number) number) streamflows number) number) streamflows

used in relation used in relation

Low-flow partial-record stations—Continued Low-flow partial-record stations—Continued

01127400 (40) 01118300 (7) 24 0.85 01192800 (87) 01118300 (7) 23 0.84
01120500 (16) 24 0.80 01120500 (16) 23 0.74
01121000 (19) 24 0.91 01193800 (96) 21 0.88
01123000 (24) 24 0.96 01195200 (103) 20 0.85
01194500 (98) 24 0.96 01204800 (130) 21 0.87
01127700 (42) 01118300 (7) 25 0.81 01193120 (90) 01118300 (7) 24 0.96
01120500 (16) 25 0.85 01120500 (16) 24 0.88
01121000 (19) 25 0.85 01193800 (96) 23 0.95
01123000 (24) 25 0.87 01194000 (97) 14 0.97
01194500 (98) 25 0.85 01194500 (98) 24 0.97
01195200 (103) 24 0.94
01127790 (43) 01118300 (7) 14 0.44
01121000 (19) 14 0.62 01193130 (91) 01118300 (7) 24 0.90
01123000 (24) 14 0.73 01120500 (16) 24 0.84
01193500 (94) 14 0.59 01193800 (96) 24 0.92
01193800 (96) 14 0.80 01194000 (97) 18 0.95
01194500 (98) 14 0.54 01194500 (98) 24 0.92
01195200 (103) 14 0.68 01195200 (103) 21 0.93
01204800 (130) 24 0.84
01127800 (44) 01118300 (7) 30 0.86
01194000 (97) 17 0.92 01193210 (92) 01118300 (7) 19 0.89
01194500 (98) 30 0.91 01120500 (16) 19 0.88
01195200 (103) 27 0.86 01121000 (19) 19 0.89
01123000 (24) 19 0.90
01183990 (49) 01120500 (16) 24 0.79 01126600 (35) 9 0.70
01187400 (61) 24 0.77 01193800 (96) 19 0.88
01192600 (84) 24 0.85 01195200 (103) 16 0.91
01171800 (45) 22 0.91
01175670 (46) 24 0.86 01193300 (93) 01118300 (7) 19 0.86
01120500 (16) 19 0.77
01184300 (52) 01120500 (16) 39 0.88 01121000 (19) 19 0.87
01171800 (45) 39 0.65 01123000 (24) 19 0.81
01175670 (46) 39 0.86 01193800 (96) 19 0.85
01187300 (60) 39 0.77 01194000 (97) 11 0.89
01180000 (47) 39 0.74 01194500 (98) 19 0.83
01188000 (66) 39 0.83 01195200 (103) 16 0.86
01191900 (82) 01120500 (16) 31 0.86 01193600 (95) 01118300 (7) 21 0.83
01121000 (19) 31 0.84 01121000 (19) 21 0.89
01123000 (24) 31 0.89 01193800 (96) 21 0.93
01187300 (60) 31 0.81 01194000 (97) 13 0.93
01188000 (66) 31 0.88 01195200 (103) 18 0.88
01194500 (98) 31 0.84



Table 8 1|
Table 8. Summary of low-flow correlation coefficients at short-term stations and partial-record sites in Connecticut—Continued
[Index Station used in MOVE.3 equation shown in bold; USGS, U.S. Geological Survey; number in parentheses is map reference number on figure 2]
. Number of . Number of
USGS station Nea_rby index streamflow USGS station Nea.rby index streamflow
number st_atlons PSEd measurements Correlation number st_atlons |_1sed measurements Correlation
(map reference in relation or daily mean coefficient (map reference in relation or daily mean coefficient
number) (map reference streamflows number) (map reference streamflows
number) . . number) . .
used in relation used in relation
Low-flow partial-record stations—Continued Short-term continuous stations—Continued
01196600 (107) 01195100 (100) 48 0.77 01187680 (62) 01187300 (60) 22 0.72
01208950 (144) 48 0.80 01187400 (61) 22 0.81
01208990 (145) 48 0.84 01187800 (63) 22 0.90
01188000 (66) 22 0.82
01198700 (110) 01187300 (60) 22 0.89 01206400 (135) 22 0.89
01187800 (63) 22 0.88
01188000 (66) 22 0.90 01189180 (69) 01187850 (64) 24 0.43
01199200 (116) 22 0.82 01188000 (66) 24 0.70
01206400 (135) 22 0.92 01192600 (84) 24 0.32
01199200 (116) 24 0.67
01201890 (121) 01188000 (66) 23 0.38
01199200 (116) 23 0.85 01190055 (74) 01118300 (7) 23 0.47
01201190 (119) 23 0.39 01120500 (16) 23 0.22
01204800 (130) 23 0.93 01121000 (19) 23 0.54
01208990 (145) 13 0.97 01126600 (35) 14 0.65
01123000 (24) 23 0.63
01202700 (123) 01187300 (60) 23 0.82 01187300 (60) 23 0.73
01188000 (66) 23 0.86 01195200 (103) 23 0.42
01199200 (116) 23 0.91
01204800 (130) 21 0.80 01195117 (101) 01193800 (96) 13 0.75
01206400 (135) 18 0.834 01194500 (98) 13 0.88
01203100 (125) 01187300 (60) 28 0.88 01195146 (102) 01118300 (7) 35 0.70
01188000 (66) 28 0.85 01195100 (100) 35 0.86
01201190 (119) 14 0.93
01204800 (130) 26 0.89 01198800 (111) 01187300 (60) 23 0.79
01208990 (145) 17 0.93 01201190 (119) 1 0.95
01201930 (122) 23 0.68
01203700 (127) 01187300 (60) 26 0.80 01206400 (135) 17 0.45
01188000 (66) 26 0.90 01208990 (145) 23 0.80
01199200 (116) 26 0.85
01204800 (130) 24 0.81 01198860 (112) No index stations for correlation
01208900 (142) 0195200 (103) 24 0.75 01198870 (113) No index stations for correlation
01204800 (130) 24 0.67
01208950 (144) 16 0.59 01203805 (128) 01187300 (60) 27 0.67
Short-term continuous stations 01188000 (66) 27 0.66
01119320 (11) 01118300 (7) 35 0.85 ggggggg 8245‘; Z 822
01120500 (16) 35 0.78
oo gj; o o 01208999 (145) 01188000 (66) 2 092
01204800 (130) 26 0.87
01186400 (57) 01187300 (60) 53 0.96 01208950 (144) 26 0.83
01208990 (145) 26 0.89
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