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MINOR FLOODS OF 1938 IN THE NORTH ATLANTIC STATES
ABSTRACT

Five noteworthy floods occurred during 1938 in the North Atlantic States.
The first flood was in January, the others were in June, July, August, and Sep-
tember, The floods of January, June, and August were relatively local events
in Connecticut, New Jersey, and New York, respectively. The floods of July
and September were widespread, reaching from New Jersey and New York to
New Hampshire in generally coincident locations. The flood of September, the
most severe, is described in appropriate detail in Water-Supply Paper 867;
the others in this volume are in separate sections arranged chronologically.

Extraordinary floods in Connecticut during January 1938 resulted from a
critical combination of warm rainfall and virtual overnight melting of the
accumulated snowfall of winter. Seven small streams in central and western
Connecticut rose to levels on January 25 higher than those reached during
the great floods of March 1936. Crest discharge of these streams approximated
100 second-feet per square mile, Ice cover was loosened and sent downstream
in recurrent jams. In general, the larger rivers did not attain extraordinary
stages. The Connecticut River at Hartford peaked at a stage 3.6 feet above
ordinary flood level. Direct damage by the flood was relatively small. Snow
cover on January 20, at the beginning of the rains, varied from 0.25 inch
along the coast to 2.75 inches water equivalent in the northern part of the
State. Precipitation between January 24 and 26 exceeded 2.75 inches in only
three small areas. Total supply as water in snow and precipitation did not
exceed 4.8 inches over any tributary area. Maximum measured flood run-off
was 2.7 inches.

The flood of June 1938 in New Jersey was the immediate result of a 30-hour
rainstorm on June 26-27 that centered along a line extending from QOdessa,
Del,, to Milton, N. J. Storm rainfall exceeded 5 inches over a total area of
2,900 square miles. River stages in the central parts of the storm area rose
to levels that approached and on a few rivers exceeded previous maxima of
record. Damage was extensive throughout the storm area, especially in Bur-
lington, N. J., where Sylvan Lake Dam failed. The highest rate of flow per
unit of area measured was 88 second-feet per square mile. However, all
peak discharges were exceeded during the later floods of 1938 or by the flood
of September 1, 1940, which produced discharges over 1,000 second-feet per
square mile in southern New Jersey. The maximum volume of direet runoff
during the flood, expressed in mean depth in inches on the drainage area,
was 2.1 inches.

From July 17 to 25, 1938, there was an irregular series of rainstorms over
the eastern seaboard that brought more than 10 inches of rain over an area
of 2,000 square miles and more than 6 inches over 23,000 square miles. Nearly
14 inches of rain fell at Long Branch, N. J. Extraordinary floods occurred
mainly in the smaller tributary streams. Damage to highways, homes,
factories, and crops, particularly the tobacco crop in Connecticut, was ex-
tensive. Crest discharges at 12 gaging stations exceeded those previously
observed. Maximum rates of discharge varied from 601 second-feet per

1
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. square mile for an area of 2.91 square miles in New Jersey to 35 second-feet
per square mile for an area of 711 square miles in Connecticut. Antecedent
soil moisture prior to the storm was probably normal or a little above. The
maximum volume of direct runoff was 4.75 inches in Massachusetts, 5.6
inches in eastern Connecticut, 6.75 inches in the Catskill Mountain region
of New York, and 4.95 inches in the Raritan River Basin of New Jersey. In-
filtration indices from 0.09 to 0.21 inch per hour were computed, such rates
being within the range defined for basins in the same areas during the floods
of September 1933.

The flood of August 6-11, 1938, in the Catskill Mountain region of New
York resulted from heavy rains with a maximum of 8 inches at two centers.
Rainfall exceeded 3 inches over more than 3,000 square miles. The storm was
located over almost the same area as the greater storm of July, which
occurred 8 weeks previously. The July storm so diminished the absorptive ca-
pacity of the ground that the volumes of runoff and the peak discharges were
greater than average, though not of record-breaking magnitude. River stages.
particularly in the Delaware River Basin, exceeded those reached in July, but
‘damage in general was not so extensive. Discharges at five gaging stations
exceeded 100 second-feet per square mile, and the greatest rate per square
mile was 154 second-feet for an area of 12.2 square miles. More than 3 inches
of direct runoff was measured at six gaging stations.

The report presents records of stage and discharge at 123 stream-gaging
stations, records of storage in many reservoirs, summaries of flood discharges
with comparative data, records of daily measurement of precipitation at
about 575 places, and records of more frequent observations at about 76
places of measurement. The report also includes basic information in regard
to the general weather conditions associated with the floods, analyses of
rainfall and runoff, and many other data pertinent to the floods.

INTRODUCTION

Along the North Atlantic seaboard the year 1938 was notable for
its sequence of floods. During the first month of the year, wide-
spread floods occurred in Connecticut as a result of a critical com-
bination of rainfall and virtual overnight melting of the accumu-
lated snow of winter. Seven small streams in central and western
Connecticut reached higher levels on January 25 than ever previ-
ously recorded. . .

There were three floods during the summer. In the period June
26-27 an area of 2,900 square miles in New Jersey and the adjoin-
ing part of Delaware received 5 inches or more of rainfall. River
levels in the central part of the storm area rose to heights that ap-
proached and on a few rivers exceeded previous maxima of record.

During the period July 17-25 an irregular series of showers and
thunderstorms deposited widely varying concentrations of rain
over the eastern seaboard from Florida to New Hampshire. Within
the storm area north of the Potomac River, where the floods were
most severe, total precipitation exceeded 6 inches over 23,000
square miles. As a result, crest discharges at twelve long-estab-
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lished gaging stations exceeded those previously observed, and in
general the floods were widespread and severe.

About 2 weeks later, from August 6 to 11, heavy rain again fell
over the Catskill Mountain region in an area almost coincident
with that of the July storm in the region. Rainfall exceeded 5
inches over an area of 950 square miles. Although the rainfall dur-
ing the July storm was greater, the retentive capacity of the
ground after that storm was so diminished that the runoff from
the two storms was comparable in volume. Flood discharges close-
ly approached but did not exceed previously recorded maxima. The
floods were highest in the western part of the Catskill Mountains
that is tributary to the Delaware River.

The floods and hurricane of September 1938 climaxed this se-
quence. The damaging effects of a combination of river floods,
hurricane winds, and ocean storms produced unsurpassed havoc
in the North Atlantic States from New Jersey to New Hampshire.
Storm precipitation between September 17 and 21, 1938, averaged
11.5 inches over 10,000 square miles that generally coincided with
the area of heavy rain during July. Peak stages in many places
exceeded those previously recorded during the outstanding storms
of November 1927 and March 1936. The floods of September 1938
are described in detail in Water-Supply Paper 867.

The floods of 1938, occurring in close sequence comparatively
soon after the floods of November 1927 in New England, and the
widespread inundations of March 1936 impressed upon the inhabi-
tants of the flooded regions, as never before, the seriousness of the
problem of controlling and confining flood waters. Each local, State,
or Federal organization engaged in formulating plans for protec-
tive measures requires sound and adequate basic information re-
lating to the stages, discharges, and other characteristics of these
outstanding floods that have affected their particular areas. Such
information has been published by the Geological Survey, United
States Department of the Interior, for the floods of November
1927, March 1936, and September 1938 in Water-Supply Papers
636-C, 798, and 867, respectively.

This report aims to complete the history of the floods of 1938
for the North Atlantic States. It is divided into four parts, each
part treating one of the fleods from January to August 1938.

ADMINISTRATION AND PERSONNEL
The field and office work incident to the preparation of this re-
port was performed by personnel of the Water Resources Branch
of the Geological Survey under the general administrative direc-

tion of N. C. Grover, chief hydraulic engineer, up to the time of
748116—48-—2 )
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- his retirement from Government service on January 31, 1939, then
under C. G. Paulsen, acting chief hydraulic engineer, until October
17, 1939, and thereafter under G. L. Parker, chief hydraulic en-
gineer. In the Surface Water Division of the branch, administra-
tive direction was under C. G. Paulsen, chief, until April 1940, and
thereafter under R. G. Kasel, acting chief.

Engineers in the district offices of the Geological Survey in the
States of New Jersey, New York, Connecticut, and Massachusetts
prepared the report, as credited in appropriate places in the re-
port, computed the discharge data, and compiled records of stage,
precipitation, and other related information concerning the floods
in their respective districts. These engineers also prepared descrip-
tions of the floods and general textual discussion. The general re-
view, analysis, and integration of the data, as well as the assembl-
ing of the report, were carried on in the Division of Water Utiliza-
tion, R. W. Davenport, chief, by W. B. Langbein, associate en-
gineer, and M. D. Brands, assistant engineer.
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GENERAL DESCRIPTION OF INFORMATION
ANTECEDENT CONDITIONS

To a considerable extent the foundation of a flood may be laid
on the meteorologic events that precede the directly causative
storm. In winter the most significant antecedent factors are the
amount of snow on the ground and the extent and depth of frost
in the ground. Information regarding these important factors is
given in the section on the winter flood of January 1938 to which
they apply. Of some importance in winter but of transcendary
significance in the nonwinter seasons are the factors of soil mois-
ture and ground-water levels, which influence the rate of infiltra-
tion into the soil and the volume available for storage in the soil
and as ground water. As satisfactory direct measures of these
quantities are not generally available, recourse is made to rela-
tive or indirect inference from pertinent climatologic data. Month-
ly variations from normal rainfall and temperatures based on
Weather Bureau records are presented as a convenient means for
studying seasonal conditions preceding the flood.

Tables of monthly precipitation, departure of monthly precipita-
tion from normal, cumulative departure from normal for 3 or 4
months preceding and including the month in which the flood
occurred, and monthly mean temperature and departure from



6 MINOR FLOODS IN NORTH ATLANTIC STATES

normal are given for each flood. From the data in these tables the '
trend in soil moisture and ground-water levels can be inferred.

A persistence of above-normal precipitation in combination with
below-normal temperature would strongly suggest above-normal
soil moisture and hence a condition conducive to a lesser infiltra-
tion and retention of water in the soil. Ground-water levels under
such a combination would likewise tend to be higher, and there-
fore available ground-water storage would be correspondingly
low. A combination of below-normal precipitation and above-
normal temperature would deplete soil moisture, and ground-water
levels would recede. This combination of conditions preceded the
outstanding storm of September 16-17, 1932, in New England,
which, although it averaged more than 9 inches over 2,000 square
miles, did not produce any flood. During 1938, however, rainfall
was generally above normal, as is evident by the succession of
flood-producing rainstorms. Monthly temperatures were both
above and below normal, averaging above normal for the whole
season. Specific data and conclusions with respect to the effect of
antecedent precipitation and temperature are given under the
heading “Antecedent conditions” for the respective floods.

Relative monthly soil-moisture changes during the summer of
1938 are presented for the Park River Basin in Connecticut in the
section on the flood of July 1938. Similar studies have been given
for the Westfield River Basin in Massachusetts.” These relative
changes were computed from monthly precipitation, temperature,
and stream flow by the methods explained in Water-Supply Paper
7722 and represent evaluations of the fluctuations in climatologic
elements on soil moisture.

Ground-water levels were inferred generally from the record of
a selected typical observation well. Fluctuations of water level in
different wells varied widely, owing to the depth of the well and
to the vagaries of geologic, topographie, and water-bearing charaec-
teristiecs. In general, however, the fluctuations were in accordance
with the trend in precipitation and temperature, which affect
ground-water levels in the same degree as soil moisture.

Areal ground-water levels can be inferred also from rates of
base flow as derived from inspection of hydrographs of discharge.
This procedure, explained in detail by Youngquist and Langbein,?

1 Paulsen, C. G., and others, Hurricane floods of September 1938: U. S. Geol. Survey
Water-Supply Paper 867, p. 44, fig. 23, 1940.

2 Hoyt, W. G., and others, Studies of relations of rainfall and runoff in the United States:
U. S. Geol. Survey Water-Supply Paper 772, pp. 248-255, 1936.

8 Youngquist, C. V., and Langbein, Flood of August 1935 in the Muskingum River Basin.
Ohio: U. 8. Geol. Water-Supply Paper 869, pp. 73-88, 1941.
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was utilized in a study of the conditions preceding the flood of
July 1938.

PRECIPITATION

Considerable effort was made to collect all available precipita-
tion records within the area covered by this report and also in
bounding areas, so that the basic information might be as com-
plete and accurate as possible. These records were furnished by
several governmental agencies, public utility companies, and many
individuals whose cooperation in this connection is hereby ac-
knowledged. The daily precipitation during the respective storm
periods are tabulated herein (tables 1, 13, 21, 33) with appropriate
footnotes indicating the time of measurement and the source of the
record. The.numbers assigned to the rain gages conform to those
used in Water-Supply Paper 867.* A majority of the records of
precipitation were collected by the Weather Bureau and unless
otherwise noted were obtained from that source. The other records,
received from the sources as credited in the tables, have been of
great value in supplementing the data of the Weather Bureau.
The rainfall stations are grouped by major drainage basins and
subdivided by States. Records in adjoining minor coastal basins are
listed under the general heading “Minor basins.”

The figures in the tables are the reported amounts of daily
precipitation. They are not strictly comparable for the individual
days because the observers read their nonrecording gages at dif-
ferent times of day. Much difficulty in interpretation was caused
by the non-uniform practice of listing morning readings either for
the day on which the observation was made or for the previous
day, sometimes without indicating the method used. Comparison
of the readings with hourly records from the nearest automatic
gages occasionally showed that the readings were not listed in
conformity with the tabulating method reportedly in use. Ac-
cordingly, the morning readings are listed as furnished, but the
footnotes explaining whether the precipitation was measured in
the morning of the day indicated or the following day have been
adjusted, if necessary, to make the readings conform to recording-
station data. Additional notations in the respective tables con-
cerning days for which the precipitation was included in the follow-
ing measurement, or for which the record was missing, were in-
serted after careful consideration definitely indicated that they
were applicable.

Records of hourly precipitation based on autographic rain gages
have also been compiled and presented in tables included in the

4 Pau]sen—,—C. G., and others, op. cit., pp. 46-61, table 4,
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reports on the respective floods. The time of day, so far as ascer-
tainable, is given in these tables as eastern standard, the original
records based on daylight saving time having been corrected.
Otherwise the records are published as furnished without modi-
fication.

All complete precipitation records were used in the preparation
of isohyetal maps (pls. 3, 6, 11, fig. 45) of total storm rainfall
to show areal distribution. The maps have been reduced to an
appropriate scale for publication from the original drawn on
Geological Survey base maps (scale 1:500,000). In drawing the
isohyets, groups of stations in close proximity were generally
averaged, but extra weight was given to some of the more con-
sistent records of the group. The isohyets were interpolated
between the points of known precipitation. No weight was given
to the influence of topography other than as defined by available
records, as time did not permit a thorough analysis of the recorded
data with respect to altitude and aspect. The basic data included
‘in this report will enable a reader to make other more detailed
analyses if desired.

STAGES AND DISCHARGES AT STREAM-GAGING STATIONS

One of the foremost purposes of this report is to publish useful,
detailed information regarding the stages and discharges of
streams during the floods described that will not be available in
the summarized records of river discharge published annually
in the surface water-supply papers of the Geological Survey. The
justification for publication of such detailed information rests upon
the recognized need for records of flood behavior that will show not
only the mean daily discharge and the maximum rates of dis-
charge during a flood, as usually published for a gaging station,
but also the stages and rates of discharge at frequent times
throughout the flood period which will make possible the definition
of conditions of stage and discharge at all stations in a basin at
a given time during the progress of a flood. This detail is essential
for intensive and comprehensive studies of the characteristics
of floods and promotes the formulation of appropriate plans for
flood protection and control. It furnishes basic information for
studying the behavior of flcod crests, including the incidence of
crests from the tributaries of a stream, the progress of flood
crests throughout a river system, and other features useful in
deriving the elements necessary for forecasting flood heights and
for appraising the characteristics of different basins in the shed-
ding of flood waters. Basic information is also provided for the
consideration of the feasibility of detention reservoirs, channel
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improvement, forest management, soil treatment, flood fore-
casting, and other measures, with respect to their merits for
reducing damage and losses caused by floods.

In general, records of gaging stations published in this report
relate to those streams on which floods occurred or which are
situated adjacent to the margins of the flooded regions and so
serve to define the areal extent of the floods.

EXPLANATION OF DATA

The basic data systematically collected at stream-gaging sta-
tions consist of records of stage, measurements of discharge, and
general information useful in determining the daily flow from the
records of gage heights and discharge measurements.

The data presented in this report for each regular stream-gaging
station comprise, in general, a description of the station, an upper
table showing the daily discharges throughout a 2-month or longer
period embracing a sufficient length of time before and after the
flood to give a general perspective of the stream-flow conditions,
and monthly volume of runoff. A lower table shows the stage and
discharge at indicated times during the period of major flood
flow in sufficient detail to permit the delineation of reasonably
accurate graphs of the instantaneous stage and discharge through-
out the flood period. The data are intended to be reasonably com-
plete and explicit with respect to essential information, although
they are presented in concise form.

The déscription of the station gives information concerning the
type, location, and datum of the gage, the area of the drainage
basin, and the record of gage heights. Information regarding gage
heights describes the method of determining the stage during the
flood and is of special technical significance because the flood con-
ditions at some localities prevented the use of the usual method of
obtaining records of stage and discharge. A statement regarding
the stage-discharge relation explains briefly the methods used in
the delineation of the rating curve over the ranges of stage in
the respective flood and gives information on ice conditions or
other factors that affected the stage-discharge relation. The des-
cription also includes information about auxiliary methods used
in obtaining the discharge, such as by flow through turbines or
gates or by venturi meters. The maximum stages and discharges
at the gaging station are given for the respective flood and for the
indicated period of record prior thereto, and also at some stations
for floods antedating such period of continuous record. Miscel-
laneous notes and comments essential or helpful to an under-
standing of the record are included as remarks. When pertinent
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and when records are available, reference is made to daily or
monthly records of change of contents of reservoirs and diversion
that may be used to adjust the records of observed flow past the
river-measurement station.

The lower tables showing stage and discharge at indicated times
are designed to present the rise and recession of the flood in
detail. In general, each table begins well before the beginning of
the major flood rise and continues through the peak, until the flood
has largely passed out of the river systems. Eastern standard
time is used throughout. This table is accompanied by footnotes
of supplemental records of stage and discharge necessary to afford
an adequate record for the given river-measurement station.

The stages at the indicated times were obtained from records
of continuous water-stage recorders, so far as such records were
available. For stations for which the records of stage were inter-
mittent and consisted of a few gage readings a day or for which
the records were broken because of some failure in the recording
system, stage graphs have been developed on the basis of all
available information and the stages at indicated times have been
obtained from these graphs.

In addition to records of the regular stream-flow stations, records
are also included for the larger regulated reservoirs that affect
the flow at regular stations. The data generally were furnished
or computed from basic information furnished by the agencies
that control the reservoirs. Acknowledgment is made herein for
their cooperation in making available this valuable information,
which shows the influence of storage reservoirs on flood flows and
adds useful data on the characteristics of drainage basins in the
shedding of flood waters. The descriptions of the reservoir stations
and records are presented as similarly as possible to station des-
criptions of the regular gaging stations. For some of the reservoir
stations, daily records of stage are shown, as well as diversion,
if any, and change of contents as computed from a capacity curve.
At the remaining reservoir stations, where observed discharge
past the dam was measured by venturi meters or by calibrated
spillways and gates or where it could be computed from spillway-
discharge formulas, the daily observed discharges, changes in
contents of reservoirs,. and discharges adjusted for changes in
contents and diversions, if any, are shown. The adjusted mean
monthly flows at these reservoirs compare favorably with those
of adjacent regular stream-gaging stations, but the inaccuracies
of the computations should be kept in mind in using the daily
figures. The records are presented primarily to define clearly the
modifications and adjustments introduced by storage. Storage
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reservoirs as a factor influencing the flood discharge are con-
sidered further as a part of the discussion of the respective floods.
The records are presented in the order regularly used by the
Geological Survey in its water-supply papers, that is, by major
drainage basins, from north to south, in order of their discharge
into the Atlantic Ocean. .
Reference may be made to water-supply papers of the Geologi-
cal Survey for other available published records of flow of the
streams discussed in this report. The records of flow published
here are based on all the information available at this time.
Channel erosion and deposition in the river channels owing to the
flood have changed the stage-discharge relation at some stream-
gaging stations, and the changes may not have become fully
~ defined within the period available for observations since the flood.

SUMMARY OF FLOOD STAGES AND DISCHARGES

The results of the determinations of maximum flood flows at
existing stream-gaging stations and other places on streams in
the flood areas where peak discharge has been determined have
been tabulated for the respective floods (tables 8, 17, 24, 36) and
compared with maximum flows previously recorded. The time of
day in these tables is eastern standard time. The reference num-
bers conform to those given in Water-Supply Paper 847° have been
platted on plate 12 to aid in identifying the places where dis-
charges were determined. Some miscellaneous determinations of
discharge have been given reference numbers that are not in
Water-Supply Paper 847 because they were not available when
that paper was published.

The discharges for existing stream-gaging stations were de-
termined by methods described in greater detail in the section
“Stages and discharges at stream-gaging stations.” For existing
stream-gaging stations the method of determination is designated
“stage-discharge relation.” Where the recorded discharge was not
measured at a regular station a brief reference is made to the
method of determination. For general information, some dis-
charges are presented for streams in basins adjoining or near those
most affected by the floods.

The basic data and computations for the determinations of
discharge may be examined in the respective field offices of the
Geological Survey.

5 Williams, G. R., and Crawford, L. C. Maximum discharges at stream-measurement
stations through December 81, 1937; U. S. Geol. Survey Water-Supply Paper 847, 272 pp., 1940.
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RAINFALL AND RUNOFF STUDIES

The studies of rainfall and runoff are presented with the
object of advancing an understanding of the significant features
of precipitation and runoff during each of the several floods. More-
over, comparisons between rainfall and associated runoff serve
as tests of the accuracy and adequacy of the base data. The first
step in the analysis was the determination of the mean areal
precipitation and mean water equivalent of the snow cover over
the drainage area above each river-measurement station in the
flood areas; the second, the determinations of flood runoff directly
attributable thereto; and finally, the comparisons of the precipi-
tation with its associated direct runoff. These essential results are
summarized in tables of rainfall and runoff that accompany the
section on each flood.

The preparation of the isohyetal maps for the respective
storms has already been explained in detail, and the preparation of
a map of water equivalent of snow on the ground before the storm
of January 1938 is explained in the section on that report. On each
of these maps the areas between isohyets were measured by
planimeter within the drainage basin above each stream-gaging
station and weighted to give the mean areal precipitation or
mean water equivalent of snow, in inches, over the respective
drainage areas.

Volumes of direct runoff at each gaging station were computed
by plotting hydrographs of discharge by using the tables of dis-
charge at indicated times previously explained. On these plotted
hydrographs estimates were made of the discharge generated by
meteorologic events preceding the storm under consideration and
of the discharge resulting from base flow. The enclosed area above
the antecedent discharge and the estimated base flow was assumed
to represent the increment in stream flow resulting from the
direct runoff associated with the given storm. No general rules
can be stated for this procedure as these estimates were based
in large part on storm and hydrograph characteristics peculiar to
each flood. Therefore, the procedure followed for performing this
operation is explained in connection with each flood with due
regard to its special features.

FLOOD CF JANUARY 1938 IN CONNECTICUT
By L. W. FurnEss

INTRODUCTION
During 1938 the State of Connecticut was subjected to three
extraordinary floods in addition to several of smaller magnitude.
For the climatic year ending September 30, 1938, the runoff from
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streams in Connecticut averaged more than 38 inches and from
two streams was even greater than the normal yearly rainfall.

The first of these floods, the one on January 25, 1938, was the
result of several days of warm weather followed by a short,
intense rainfall that overnight removed virtually all of the ac-
cumulated snow fall of winter. A heavy ice cover on the streams
was loosened and broken by the upward surge of the floodwaters
and sent downstream in recurrent jams. Seven small streams in
central and western Connecticut rose to levels higher than those
reached during the great floods of March 1936, and peak rates
of flow exceeded any previously recorded on these streams. Figure
1 shows the drainage basins where record-breaking or extraor-
dinary floods occurred within the area covered by this report. In
general, the larger rivers did not attain extraordinary discharges.
The Connecticut River at Hartford, for instance, peaked at a
stage only 3.6 feet above ordinary flood level. Accordingly, direct
damage was relatively small. The State Highway Department of
Connecticut estimated about $10,000 damage to the main high-
ways. Ice hastened destruction of the flashboards on many dams,
operation of several mills was interrupted by floodwater, sewers
were overloaded, streets and highways were flooded, and numerous
cellars and lower floors of low-lying houses were inundated.

As part of its Nation-wide stream-gaging program, the Geo-
logical Survey maintains in Connecticut, through its Hartford
office, 32 regular river-measurement stations within the area af-
fected by the floods of January 1938 shown on figure 1. These
stations have been operated by the Geological Survey largely in
cooperation with the State and municipalities and generally for
periods beginning several years prior to 1938. By this program
the Survey, assisted by the cooperating agencies, has collected
systematic records of stages, rates, and volumes of flow of the
streams covering the range from extreme drought to extra-
ordinary flood.

At the beginning of the fiscal year 1938, funds were allotted
to the Geological Survey by the Federal Emergency Administra-
tion of Public Works, in accordance with the provisions of the
National Industrial Recovery Act of 1933, for “surveys of floods
and droughts.” From these funds a total of $4,000 was allocated
to the Hartford district to supplement regular and cooperative
appropriations in obtaining basic data on the recent floods. The
devastating and widespread flood and hurricane of September 1938
generally wiped out evidences of flood stages and profiles estab-
lished by the floods of January and July 1938 and temporarily
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interrupted studies in connection therewith until the report of the
more important flood of September was completed.

This report contains all the basic information relating to stages
and discharges collected at the regular river-measurement sta-
tions maintained by the Hartford district office, also computations
from the operation records of nine reservoirs, the results of
several flood-flow determinations made at points where regular
gaging stations were not being maintained, all basic meteorologic
and hydrologic information, and the results of analyses of rainfall
and runoff. Figure 1 shows that the area covered by this report
includes all of Connecticut and the out-of-State parts of the
drainage areas of those streams on which gaging stations are
maintained by the Hartford district office. Unless otherwise noted,
all references herein involve only the area shown in figure 1.

GENERAL FEATURES OF THE FLOOD

During the early part of January 1938, weather and stream
conditions in the flood area followed the normal trend. Rain and
warm temperatures caused a so-called January thaw, which re-
moved most of the snow along the coast of Connecticut and satur-
ated and compressed the snow over the remainder of the area. As
a result, stream flow increased on January 7 or 8, receded quickly
again when the temperature fell below freezing on January 9, and
continued to recede while the temperature remained below freez-
ing, with the exception of but a few hours, until January 21. Frost
penetrated deeper into the ground. Snowfall on January 13 varied
in depth from 4 to 13 inches. Subsequent smaller snowstorms
added their quota until, on January 20, the total depth of compac-
ted snow reported by Weather Bureau stations varied from 2 to 10
inches. As shown on plate 5, the computed water content of snow
on the ground on January 20 varied from 0.25 or 0.50 inch along
the coast to as high as 2.75 inches in the northern parts of the
drainage basins. After January 21, temperatures were above
freezing during the warmer parts of the days, and consequently
the 0.1 inch to 1.6 inches of precipitation between January 21 and
23 fell variously as snow, sleet, or rain. Streams that had been
falling gradually as the groundwater was depleted now steadied
or rose slightly.

The stage was set for the flood. The ground was frozen, water
content of the snow cover was comparatively high, and the snow
kad been “ripened” by warm temperatures. The main flood-mo.
tivating factors made their entrance during the evening of Janu-
ary 24 and the morning of January 25. Temperatures rose rapidly
into the fifties, and a warm, intense rainfall, accompanied by
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strong winds, removed practically all of the snow during the night.
Plate 4 shows the areal distribution of precipitation for the period
from January 24 to 26 during which most of the rain fell in 12 to
17 hours. Rainfall exceeded 2.75 inches in only three small areas.
As shown in column 9 of table 9 the combined average precipitation
and water content of snow did not exceed 4.8 inches on any tribu-
tary drainage area studied in this report.

Connecticut basins often have had more water available for
runoff, but only occasionally in recent years have peak discharges
on the smaller streams exceeded those attained during this flood.
The snow melted rapidly, and most of its initial melt, finding
passage into the frozen ground materially impaired, joined the
fallen rain in a surface course to the swelling streams. Cover-ice
on these channels cracked, was crowded downstream in recurrent
jams, and took the flashboards from many dams. However, before
the ice jams had done serious damage they were usually broken
up by the press of the rapidly rising floodwater. Record-breaking
discharges occurred only on the smaller tributary streams, which
have more narrowly defined channels and steeper gradients than
the larger streams of the State. Accordingly, damage was small
in comparison with that caused by the greater and more wide-
spread floods of March 1936 and September 1938. Direct damage
resulted mainly from the flooding of several mills and numerous
cellars and lower floors of low-lying buildings, and from the
overloading of sewers and inundation or washing out of streets
and highways. Plates 1 and 2 show typical examples of conditions
existing during the flood. On figure 15 a comparison can be marde
between peak discharges, in second-feet per square mile, for the
flood of January and the maxima of record in Connecticut, including
those for September 1938. On the basis of drainage area alone,
the envelope of peak discharges for the flood of January gives
results varying from about one-half of the discharge rate shown
by the maximum envelope for 10 square miles to about one-third
for 1,000 square miles. Such a comparison, however, disregards
the individual runoff characteristics of the various basins and the
areal distribution of the several storms.

Considering each river-measurement station individually, the
momentary peak discharge in January 1938 wag the maximum
for the prior period of record at the following seven stations in
Connecticut:

Connecticut River Basin.——South Branch of Park River at Hart-
ford, Park River at Hartford, INorth Branch of Park River at
Hartford, Hockanum River near East Hartford.
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Housatonic River Basin—Shepaug River at Woodville, Nauga-
tuck River near Thomaston.

Quinnipiac River Basin.—Quinnipiac River at Southington.

Peak discharges of the flood of January were greater than the
hurricane flood of September 1938 at the following three gaging
stations in Connecticut: Moosup River at Moosup, Park River at
Hartford, North Branch of Park River at Hartford.

Few studies have been made of winter floods in Connecticut.
Geological Survey Water-Supply Paper 798 contains analyses of
the floods of March 1936 for which considerable snow cover was
available for runoff. However, in Connecticut, information was
limited concerning the water content of this snow and the part of
it that ran off in the first of the two storms. Fortunately, State-
wide snow surveys were completed just prior to the flood of Janu-
ary 1938, and almost all of this snow was removed during the
short flood period. Therefore, these more complete data become
especially valuable in analysis of the influence of snow on flood
runoff. This report endeavors to present all the basic factors
relating to this winter flood as a contribution toward devising
sound measures of forewarning, control, and protection from like
or greater floods in the future.

WEATHER ASSOCIATED WITH FLOODS IN CONNECTICUT
C ON JANUARY 25-26, 1938

By G. N. Braxcaro 6

The storm that produced the heavy rain on the night of Janu-
ary 24-25, 1938, and. associated high temperatures and wind
velocities, which were very effective in rapidly melting the snow
cover, had its origin over Texas on the morning of January 23.
~ The synoptic and upper air charts for that morning showed a
trough of low pressure from Texas northward through the Da-
kotas, with air of polar Pacific origin to the west of the trough and
a northward flow of warm moist air with increasing tropical mari-
time characteristics to the east. The synoptic chart showed a
separate weak low pressure center over Texas. Soundings in the
tropical air showed it to be very moist and convectively unstable,
as evidenced by the widespread thunderstorm activity over Texas,
Oklahoma, and western Louisiana.

A chart showing the altitude of a selected value of the potential
temperature, in millibars of pressure, is ealled an isentropic chart.
The potential temperature is defined as the absolute temperature
a parcel of air would possess if raised or lowered dry-adiabatically
to 1,000 millibar pressure. The significance of the isentropic chart

¢ Meteorologist, U. S. Weather Bureau.
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is that masses of air maintain the same potential temperature
regardless of lifting or lowering, as long as radiation or con-
densation processes are not active. The order of magnitude of radi-
ation processes are so small that they can be neglected for
24-hour changes. The isentropic charts are drawn on the assump-
tion that if the flow pattern in the moist currents can be identified
before condensation takes place, a reasonable extrapolation of the
flow patterns after condensation takes place can be obtained from
the shape of the area of condensation. The solid lines of pressure
are almost a direct measure of the elevation of the potential tem-
perature surface. The distribution of moisture on the potential
temperature surface is best identified by the specific humidity.
The specific humidity is a weight ratio between the mass of water
vapor and the mass of air and is usually expressed in terms of
grams of moisture per kilogram of moist air. Since for any given
potential temperature surface a given value of specific humidity
can have only one pressure at which saturation will result, the
lines of specific humidity are also labeled in terms of the pressure
at which saturation will be reached.’

The isentropic chart for January 23 indicates a deep mass of
polar air over the Northwestern States that was advancing rapidly
southeastward. The leading edge of this air mass at this time
extended as far south as northwestern Texas. Moist tropical
air was spreading northward from the Gulf over the southern
Great Plains region with precipitation as far north as Oklahoma
and Arkansas. ’

It has been shown by C. G. Rossby in an unpublished report
that a strong southward thrust of cold air with little change in
its lapse rate acquires an increasing cyclonic circulation as it
moves southward. The mass of cold air over the Northwest on.
January 23 moved progressively southeastward on January 24-25,
as shown by the isentropic charts on figures 2 and 3. Soundings
taken in this air mass produced near record minimum tempera-
tyures at 5,000 meters at all stations. At Oklahoma City it pro-
duced a record minimum of —35.2°C. at 4,460 meters the morn-
ing of January 25, and if the lapse rate below this point were
extrapolated up to 5,000 meters it would give a temperature of
about —42°C. This would exceed the record minimum for that
level by about 10°C. Atmospheric cross sections through the cold
air on January 24 and 25 also show that there was little change
in the lapse rate. The increasing cyclonic circulation induced by
this strong southward thrust of cold air was attended by the

7 Byers, H. R., On the thermodynamic interpretation of isentropic charts: Monthly Weather
Rev., vol. 66, pp. 63-68, March 1938.
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development of a center of low pressure in upper elevations over
the cold air. The pressure in a vertical column of air decreases
with height at a rate directly proportional to the density, and
pressure decreases most rapidly with height in cold air as the
colder the air the greater the density. Soundings made on the
morning of January 23 indicate that this center of low pressure
aloft was coincident with the lowest temperature over Spokane,
Wash. As the cold air moved southward it tended to circulate
cyclonically about the center of low pressure, while the increasing
cyclonic circulation produced a pressure distribution that brought
about balanced flow and caused a compensating northward flow of
warm, moist air in advance of the cold air. This northward upglide
flow of warm, moist air over the colder more stable air in the
lower layers led to active condensation and precipitation over most
of the Missﬁssippi and Missouri Valleys.

The result of the increasing eyclonic circulation due to the south-
ward thrust of cold air was a rapid decrease in pressure in the
warm moist current to the east. The weak low that centered over
Texas on the morning of January 23 developed a deep center and
intense circulation that moved rapidly northeastward. At 7:30 p.m.
on January 24 this intense cyclone centered over northern Michi-
gan, as shown on figure 4. The leading edge of the cold air or sur-
face cold front had advanced eastward to eastern Ohio and south-
ward through eastern Tennessee and central Alabama. As shown
by the cross section from Pensacola through Shreveport to Okla-
homa City for the morning of January 24 (figure 5), polar Pacific
air aloft had pushed ahead of the surface front and was identified
on the 7:30 p.m. general chart of January 24 as a cold front aloft
(figure 4) extending from western Pennsylvania southward
through South Carolina and Florida. Ahead and in connection
with this front there was active upglide motion and convergence
of the unstable warm, moist tropical air over colder more stable
air in the surface layers. The lifting produced convection in the
warm, moist air, which together with convergence resulted in
general heavy precipitation. Following the upper front, owing to
active subsidence, there was little or no precipitation except with
the passage of the surface cold front. This produced showers or
thunderstorms of light to moderate intensity, followed by insta-
bility showers in the cold air, which produced no appreciable
amounts of precipitation.

At 7:30 a.m. January 25, as shown by the surface weather map
on figure 6, the upper cold front extended from Canton, N. Y.,
southward through Albany, and, as shown by precipitation records,



GEOLOGICAL SURVEY WATER-SUPPLY PAPER 966 PLATE 1

A. JANUARY 1938 FLOOD PASSING OVER DAM ON HOUSATONIC RIVER AT STEVENSON,
CONN.

B. JANUARY 1938 FLOODWATERS ENCROACHING ON COTTAGES ALONG HOUSATONIC
RIVER.
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MAROONED RESIDENTS RESCUED BY POLICE IN BOATS.
Photo by Hartford (Conn.) Courant.
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the heavy precipitation in Connecticut ended with its eastward
passage during the morning.

During winter, when there is an appreciable snow cover, this
type of storm is always a potential flood producer over the North-
eastern States. The warm, moist southerly winds ahead of frontal
developments of this type increase slowly and not only transport
increasing amounts of precipitable water over the region but are
very effective in rapidly melting the snow. Active convergence
within the moist tropical air produced by the deepening depression
and upglide motion over colder surface air is the direct cause of
condensation and the resulting heavy precipitation. For a total
period of 24 to 48 hours preceding and accompanying the period
of heavy rain, temperatures in Connecticut rose about 20°F. above
the mean freezing temperature of January 24 and were attended

Explanation of symbols used on surfece weasther charts (figs. 4 and 6)

— Amount of sky covered with clouds
s
Wind force (Beaufort 5) » + — Temperature,in degrees Fahrenheit
Surfece wind direction {Ni) ———= ,’v/ "‘,/— Dew point,in degrees Fahrsnheit.
/
44.40 — zarometric pressure, in millibders
46 /9
28 ~+— Pressure chenge and amount
(42— Precipitetion,in inches
~
S~ leximm l-minute average wind

velocity for 6 hours preceding
observation and direction

Light lines are isobars drawn for each temth of an inmch

Fronts

T —— Surface cold front
=—————=—=————=—=  Surface Warm front

s s weme wmms wem  Upper-sir cold front

Air-mass symbols

MPW Maritime poler air, warmer than the surface over which it is passing (stable in lower layers)

MTW Maritime tropical air, warmer than the surface over which it is passing (stable at lower
layers)

MP Maritime polsr air
M PK Maritims polar air, colder than surface over which it lies or is passing (steep lapse rate}
C PK Countinental polar air, colder than surfaoe over which it is passing (steep lapse rate)

MP ¥ariiime polar air aloft and
Maritime tropicsl air below
MTw
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by strong wind velocities. Maximum wind velocities of 34 and 35
miles per hour, respectively, were registered at Hartford and New
Haven, Conn., on January 25. These strong winds probably has-
tened the removal of snow cover by rapidly dispersing the colder
atmosphere at the exposed surface. It is this sequence of events
that makes this type of storm one of the most critical in producing
floods where there is a deep snow cover.

[

e Jan. 24,1938 7%
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Frcure 5.-—Vertical cross section of atmosphere, January 24, 1938.

ANTECEDENT CONDITIONS

Monthly figures of precipitation, snowfall, and temperature with
respective departures from normal taken from Weather Bureau
records are shown graphically for Connecticut in figure 7 for the
months of October 1937 to February 1938, inclusive. Weekly ob-
servations of water level in several hundred wells and daily
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observations in a few other wells are available. These observations
were made by the Federal Works Progress Administration under
the sponsorship of the Connecticut State Water Commission and
the supervision of the Geological Survey, As might be expected, the
fluctuations of water level in the different wells covered a wide
range, owing partly to the vagaries of topographic, geologic, and
water-bearing characteristics. Figure 8 compares the daily changes
at one of these wells with records of daily precipitation and stream
flow. Figure 9 shows graphs of daily precipitation and range in
temperature at three Weather Bureau stations in Connecticut.

From figures 7, 8, and 9 several facts may be noted. Monthly
temperatures for Connecticut were close to normal from October
1937 to January 1938. Average temperatures for December and
January were below freezing, and thus the penetration of frost
into the ground was possible. Precipitation was greater in October
and November than during January. A heavy warm rain during
the latter part of November undoubtedly removed all the snow
that had fallen prior thereto and raised the ground-water level.
During December, precipitation averaged only 2.43 inches and
included 3 inches of unmelted snow. The ground-water table
lowered during the month either because:of insufficient rain or
because of obstruction of penetration by the frost barrier. A warm
rain on January 7 raised the ground-water level at the Middletown
well but not as much as the drop during the following cold period.
Snowfall during January was 6.8 inches above normal in Connec-
ticut. Considered by major drainage basins, snowfall in January
at three Weather Bureau stations in the Thames River Basin
averaged 5.9 inches above normal, at five stations in the lower
Connecticut River Basin 5.4 inches above normal, and at seven
stations in the Housatonic River Basin 5.8 inches above normal.
Most of the snow during the month came prior to January 25.
Seemingly inconsistent with the magnitude of the January flood,
the precipitation for the month was only 1.20 inches above normal,
thereby illustrating that large excesses of concurrent precipitation
are not necessarily a prerequisite to a winter flood.

PRECIPITATION

Precipitation records collected at about 175 stations were com-
piled and used for the construction of the isohyetal maps presented
herein and for the study of the relation between rainfall and run-
off. Daily precipitation and computed total storm precipitation at
these stations are presented in table 1.

The precipitation for the calendar days January 24-26, the period
directly associated with the flood, is given in the next to the last
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column of table 1. The last column of table 1 shows the total
precipitation measured from January 20 to 26. Plus signs after
figures indicate that the records are probably incomplete. The
numbers assigned to each precipitation station indicate its location
on plate 11 and conform with those assigned to the same stations
in the reports on the floods of July 1938 and September 1938.8

8 Paulsen, C. G., and others, Hurricane floods of September 1988: U. S. Geol. Survey Water-
Supply Paper 867, pp. 4661, table 4, 1940.

TaBLe 1.—Daily precipitation, in inches, January 20-26, 1938

(Measured in the afternoon except as noted)
! !

No. : Storm | Total
on Station 20 21 22 23 24 25 26 |of Jan.| Jan.
pl. 11 24-26 | 20-26

Merrimack River Basin

Massachusetts:
34 Boylston! 2. . || feieas 0.33 ... 1.32 .. __ 1.32 |(1.65
45 Jefferson! 2. ____________.|______ 0.25 ____.. 08 .. 1.62 [_____. 1.62 (1.95

Thames River Basin

Massachusetts:
58 Charlton Depot? 4 IS & T PR v S 1.87
59 Southbridges 4. __ .17 10.06 |- -1, .32 2.16
60 Websters ¢_ __ ___________|___.__ .13 06 . . .60 1.71
Connecticut:
61 Balties .|| .21 (*) .04 11.31 1.56
62 Camp Fernows_ __ _______|.___._|...___ (*) (G0 S 1.85 1.85
63 Camp Lonergan® 6_ S A N 1.50 1.67
64 Griswold8 ®___ . |.o-__ %) *) 1.88 1.88
65 New London. . .________ . 36 . .76 1.17
705 North Grosvenordales 10_ _j______| . ____ *) (*) 1.62 1.62
67 Putnam_______________ .| .38 05 | 1.66 2.09
68 Storrs_ - .o Tr. .16 .02 1.86 2.04

Connecticut River Basin

Massachusetts:
123 Bondsvilles _____________ 41
124 Borden Brook Reservoirs 11{_ 02

126 Chester 34 _____________
127 Chesterfields +_ __________
135 Hardwieks 4. ____________
137 Holyoked________________
138 Hoosae Tunnels__________
142 Ludlow Reservoirs 11
143 Middlefield3 4. __________
144 Monsonis___._
146 Montgomery34__________
150 Otis Reservoir3 12________
151 Perud+ _________________
155 Provin Mountain
Reservoir3 M_________
160 Springfield . ___
162 Springfield1s t¢_
167 Warren34________
170 West Brookfields ¢
171 Westfields +.______
172 Westfield Dam34_____
173 Westfield Sanatorium____
174 West Granvilles 15____ ____
176 West Otis34________

L Al it VA M Y CRVV I
w
-

=t 1O BN ES B = e 0D — DD
Qo
1

179 West Rutland? 3 86
Connecticut:

186 Bakersvilles 15___________ .22 IO T DR 2.15 10 12.25 12.50
187 Barkhamsteds_ _ 20 oo 2.10 02 12,12 12.32
188 Bilis Brooks 15_ .23 5 (18) .68+ .91+
189 Bloomfield1s 17_ 04 joo....] .33 {1.61 |..____ 1.94 {216
190 Bristols 18 _______ .37 . 14 .94 11.31
191 Brown's Corner® 15 .19 05 |_____. 2.15 20 12.35 12.59
192 Burlington (Phelps Brook 196

. )

Dam)B15____ ... '-'5‘16‘ .06 0l L22 151 L. 1.73

See footnotes at end of table.
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TasLE 1.—Daily precipitation, in inches, January 20-26,

{Measured in the afternoon except as noted]

31

1938—Continued

No Storm | Total
on Station 20 21 22 23 24 25 26 |of Jan.| Jan.
plL 11 24-26 | 20-26
193 Camp Bueké____________ 31
194 Camp Counors__ 17

195 Camp Iilleys__

196 Camp Robinson®__

197 Camyp Whites_ __

198 Colchester_ __ .

199 Collinsvilles_ _ _

202 East Hartland5_

748 Ellingtoni3 19_ _

203 Glastonbury20_

204 Hartfords_ __ _

205 Hartland Hollows 15

206 Manchester3 20____ _

750 Marek house!s 15

750 Marek houses 15___

207 Middletowns 21_ _ _

208 New Britain1 22__

209 New Hartfords 15_

210 Newingtons 17____

211 North Stations 15__

212 Shuttle Meadows 24___

213 South Meadows!s 17_ _

214 Thompsonvilles 25_ _

215 West Hartfords 15__

216 West Hartford1s 1s__

218 West Hartlands_

219 West Hills 15______

220 Whigville Reservoi

221 Windsors26____________.__

Housatonic River Basin

Massachusetts:

223 Egremont3 4 ____________

224 Pittsfields____

225 Stockbridge . . __

226 Stockbridges ¢
Connecticut:

227 Ansonjad 27 _____________

228 Bulls Bridge? 25_

229 Camp Crossé_ _ ___

230 Camp Toumeys §__

751 Candlewood Isle!d %
231 Cream Hill____.___

232 Danbury____
233 Derbys 28_

234 Falls Vxllage

235 Naugatueks 9__
236 New Milford! 30_
237 Norfolks 81_____
238 Prospects 32_ ___
239 Rocky River? 25_
240 Salisbury

241 Squantz Ponds__

242 Stevenson Dam5

243 Torringtons 33_ _

244 Torringtons 34_ _

245 Torrington?! 35 _ _

752 Torringtons36_ _ _ ______

246 Trap Falls Reservoir5 37_

247 Waterbury____________

248 Waterbury®888_______

249 ‘Wigwam Reservoirs

250 Woodvilles#1_ _______

250 Woodville3 41 ______
Hudson River Basin

Massachusetts:

252

254

255

258

263

.07
.20

.01
Tr.

'
DO F= 00 DD DD 10 = B = 1O 8D BD

10 1 1 s B0 e et B 0 7 e

[SP=Y=y=Tor=

s )

Ll 2 S MR Vo V] N G t)
(3
w

85 .. ... 1. 2.05
00 |\ 2.00 [2.35
50 | .06 12.06 (2.25
95 | .04 {1.99 |2.23
55 ... 1.98 2.25
15 | .14 [2.29 |2.62
85 | .31 [2.16 |2.40
47 . 1.78 |2.07
10 .. . 1.157 [1.30
32 | .08 [2.40 |2.60
762 | 2.15 |2.42
*)y 12,75 [2.75 |3.05
75 | .20 {1.95 {2.30
92 | .05 |1.97 [2.25
39 ... 1.39 {1.51

1.70
1.14
2.01
1.03+
1.64
2.05
2.03
2.64
2.94
2.60
4.46
1.66
2.11
2.77
2.12+4
38 3.19
72 3.24
55 3.05
25 1.65
43 2.70
89 2.33
84 3.29
41 2.67
78 3.03
54 2.95
03 1.38
65 3.10
65 3.05
77 2.18
23 2.53
93 2.71

.90 .22 [1.12 |1.32
.89 .05 .99 |1.31
.86 ... 1.06 1.28
05 |_.__.__ 2.05 (2.35
40 . 2.40 [2.56

See footnotes at end of table.
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TaBLE 1—Daily precipitation, in inches, January 20-26, 1938—Continued

[Measured in the afternoon except as noted]

No. Storm | Total
on Station 20 21 22 23 24 25 26 |of Jan.| Jan.
pl. 11 24-26 | 20-26
265 Carmel (West Branch)3___|__.____{0.31 [0.02 |_.____ 2.53
269 Croton Lakes42__________ 2.37
274 Elka Parks 42___ 2.76
277 Glenham5___ 2.42
283 High Falls__ 2.06
293 Kingstons 43_ 1.80
294 Kingstonls 44_ _ _ 1.80
302 Mohonk Lake____ 1.75
309 | Oak Hills4s____ 7 -80
314 Poughkeepsiels_ _ 74
317 ifton___ ... ___ 1.62
337 Voorheesvilles_ .91
338 Walden_ .________ .60
339 Wappinger Falls_ 1.04
342 Westerlos 43 _____ .89
345 ‘West Pointls4s__________ .64
Minor Basins
Massachusetts:
733 olden No, 2846________._ 2.06
734 Kettle Brook No. 33 46 2.21
735 Lynde Brooks3 4_ 2.04
591 Milfords ¢__ 1.63
592 Millburys. ____ 1.35
600 Northbridget 5_ 1.75
625 Worcesters____ 1.63
736 Worcester346____________ 2.04
Rhode Island:
627 Bleck Islands___________ .75
737 Hopkins Mills3 47__ 1.00
738 Kents 7________ 1.89
630 Kingston_________ .95
740 North Scituates 47_ 1.96
632 Pawtuckett 4s_____ 1.68
635 Providencel3___ 1.54
742 Rocky Hill3 47_ 2.85
744 Westcotts 47_ __ 2.22
745 Westerlyl4o_____________ 1.20
Connecticut:
639 Bridgeports?_____________ 1.26
640 Camp Hadleys__ 1.37
642 Easton Lakes 37_ 1.63
643 Greenwichs 50___ 1.54
644 | Grotonsst._____ 1 177 111
645 Hemlocks Reservoirs 37__ _ 1.25
646 Lake Dawson5 32_____ 1.47
647 Lake Konomoec. . 1.99
648 Lake Saltonstalls 32 1.19
649 Lake Whitneyb 32_ 1.26
650 Laurel Reservoirs 52_ 1.98
651 Mead Pond362______ 1.81
652 Milfordssz_ . ___ 1.28
653 Mount Carmels 26_ 1.85
654 New Havenls_______ 1.31
655 North Branfords 32 1.40
656 North Guilfords 32___ 1.55
657 North Stamfords 52__ 1.41
658 Norwalk__.__.__________ 1.47
660 Wepawaug Reservoirs s2__|_ 1.27
661 Wilton (Norwalk)sss_____ 1.65
662 Wolcott Reservoirs 24_____ 2.45
New York:
664 Bridgehampton__________|.____. .01 7 S ISP .53 1.16
667 Cutehogue  _____________|______ .30 40 | .49 1.19
668 Flushing!s___ .37 .02 .28 .41 1.08
..... Hicksville._ _ —eon-| .10 .10 Tr. .63 .83
673 Mineolas s¢______ -l .34 .02 .25 .43 1.04
675 Mount Vernon®_ ________ .43 . .60
676 New York (Battery Place) Tr. .91
678 Patchogue. . _._________ Tr. 1.01
680 Scarsdale. _ . .03 1.68
681 Setauket__.______________{______ .30 1.19

See footnotes on opposite page.
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* Included in following measurement.

1 Measured at irregular times.

2 Metropolitan District Commission,

3 Measured in morning after day indicated.

4 Massachusetts Department of Public Health.

5 Measured in morning of day indicated.

6 Connecticut State Forestry Department,

7 Estimated.

8 Measured at noon.

9 Jewett City Water Co., Jewett City, Conn.

10 Grosvenordale Co., North Grosvenordale, Conn.
11 Springfield Water Works, Springfield, Mass.

12 Collins Co. Collinsville, Conn.

13 Measured at midnight.

14 City of Springfield, Department of Streets and Engineering.
15 Hartford Metropolitan Water Bureau.

16 Record missing or station not in operation.

17 City Engineer, Hartford, Conn.

18 Bristol Water Co., Bristol, Conn,

13 il Conservation Service,

20 Manchester Water Co., Manchester, Conn.

2t City of Middletown, Middletown, Conn.

22 City Engineer, New Britain, Conn.

23 Adjusted to auxiliary non-recording gage record.
24 Board of Water Commissioners, New Britain, Conn.
25 Connecticut Light & Power Co.

26 Connecticut Agricultural Experiment Station.

27 Ansonia Water Co., Ansonia, Conn.

28 Birmingham Water Co., Shelton, Conn.

29 Naugatuck Water Co., Naugatuck, Conn.

30 J, H, Nettleton, New Milford, Conn.

31 Edward C. Childs, Norfolk, Conn.

32 New Haven Water Co., New Haven, Conn.

33 Torrington Register.

3¢ General S. H. Wadhams.

35 Torrington Water Co., Torrington, Conn.

38 The American Brass Co.

37 Bridgeport Hydraulic Co.

38 City of Waterbury, Waterbury, Conn.

41 City of Waterbury, Bureau of Engineering.

42 New York City, Department of Water Supply, Gas, and Electricity
43 New York City, Board of Water Supply.

44 City Engineer, Kingston, N. Y.

45 Sipnal Officer, U. 8. Military Academy.

46 Water Department Worcester, Mass.

47 Department of Public Works, Providence R. L
48 City Engineer, Pawtucket, R.I.

9 Board of Water Commissioners, Westerly, R. I.
50 Water Co., Greenwich, Conn.

51 Water and Electric Department, Groton, Conn.
52 Water Co., Stamford, Conn,

53 Water Department, South Norwalk, Conn

5¢ Nassau County, Department of Public Works Hydrological Bureau.
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TaBLE 2.—Precipitation, in inches, for period

a.m.
No.
on Station Day
pl. 11 1 2 3. 4 5 6 7 8 9
Connecticut River Basin

162 | Springfield, Mass,? . ___________ 24 |_____ JEPUN F N PRSI PR S S I
125 (0.11 |0.17 {0.17 |0.15 [0.22 |0.24 0.12 ;0.37 [0.22

189 | Bloomfield, Conn.2_ _ _______.___ 24 | e e e e e o
25 (.21 .21 .17 | 12| .20 | .10 | .20 | .26 | .10

192 | Burlington (Phelps Brook Dam), {24 _____________________________________________

Conn.3 254 .08 | .14 | .18 | .17 | .19 | .26 | .19 | .25 | .02

148 | Ellington, Conn.5______________ {24 _____________________________________________
25| .05 .11 .06 | .04 | .12 15| .05 | .25 | .22

204 | Hartford, Conn.6_________._____ § 2 S0 PR (RN SR (NI RS IR U U R
25 | .16 | .24 | .12 { .13 | .17 | .19 | .13 | .31 | .13
¥ U R (R U PRI PR F SO RO

208 | New Britain, Conn.7.__________ 122 .20 .19 | .19 | .18 | .18 | .18 | .17 | .17 |.____
b1 PR (U (PRI ROUVURINY (RUpSO [P BRSO IV P

210 | Newington, Conn.2__.__________ 24 | e e e e e e e e
25| .22 .19 | .14 | .11 | .16 | .14 | .16 | .25 | .15

213 | South Meadows, Conn.2________ J24 | e
25| .13 .19} .10 .12 | .12 .22 | .15 | .27 | .14

216 | West Hartford, Conn.3_________ [ S PR PR PR PROURSOU R PR S PEORUI P
1254} (19 .26 | .18 | .20 | .19 | .20 | .15 | .16 | .15

Housatonic River Basin

751 | Candlewood Isle, Conn.8_ .. ____ 24 1 (9 ® (%) (9 (9 [©) (%) Q] (9
125 |--_-. .01 .02} .83 | .11 | .15 | .11 | .21 | .24

250 | Woodville, Conn.10_ __ f24 1 e s
256 .17 } .13 | .28 | .24 | .26 | .36 16 | .21 06

Hudson River Basin

255 | Albany, N.Y.6_ _______________ 5 S [SURURRS DU RSO PRSI PR DRI PRSI I PR
25| .05 | .06 | .08 | .07} .07 .08 | .08 .02 | .02

294 | Kingston, N.Y.u'______________ J 52 25 [ [N, U PP, SR NI [ I R,
125 | 22| 19| .15 | .19 | .03 | .01 | .| . __|..-_-

Minor basins

627 | Block Island, R I6._.______ . J£2 S [ PRSP [ PRSP U EII S A R
25 .07 .02 .01 | Tr. | Tr. |- ... Tr. | .06

635 | Providence, R.I.6____________ __ f24 | i e e
254 .09} .13 | .06 | .06 | .04 | .01 | .03 15 | .14

654 | New Haven, Conn.6___________ 124 | e e el RN IR
1251 .06 | .03 | .08 | .03 | .08 | Tr. 11| .11 | Tr.

673 | Mineola, N. Y. 12______________. J24 || [ R DU DU DR
125 .03 .06 | .07 05} .04 | .05 .13 |__.__j-___-

676 | New York, N.Y.(Battery Place)s {2-’1 _____________________________________________
251 02) .06) .03 ) .05 .12 | .01 | .03 |.____|-—-_-

Nore.—No precipitation recorded on Jan. 26 if no data are shown for that day.
1City of Springfield, Department of Streets and Engineering,
2City Engineer, Hartford, Conn.
3Hartford Metropolitan Water Bureau.
4Hourly figures adjusted on basis of daily readings of auxiliary non-recording gage.
580il Conservation Service.
¢U, S. Weather Bureau.

City Engineer, New Britain, Conn.
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ending at indicated time, January 24-26, 1938

|
p. m.
Total
100 )11 | 12| 1 2 3 4 5 6 7!8 9 | 10 | 11 | 12
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, T [0.07 |0.05 | 0.12
0.01 |.____jo.0l |.____ 0.01 .. | ____|.____ 0.01 |-____ [ N R ISR R 1.81
____________________ ,‘0 02 0.08 | .07 | .16 .33
___________________________________ 0.04 ||| 1.81
SR N VR S S S 05 | .08 | .09 .22
_____ O |- o] r.at
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 02 | .04 | .07 .13
________________________________________ o] 1.05
_____________________________________________ Tr. | Tr. | Tr. | .03 | .12 | .17 .32
Tr. |l __ Tr 0\ U I .02 02 | oo el 1.62
R AU S 04 .16 | .12 | .16 .50
___________________________________ 1.50
__________ 0.0+ .02 | ____|.____|-__|] .06
_______________________________________________________ 03 .11 | .15 | .14 .43
__________________________________ 03 |||l 1.5
_______________________________________________________ 02| .05 | .12 | .12 31
,,,,,,,,,,,,,,,,,,,, Ly 02| T || 1,47
____________________________________________________________ 07 | .11 | .21 39
01 |- |l 07 ol 1.76
(O T G T T R T Y T R ) P IR SRS RSSO VAU NSO IS (SO ISR B
044 | 26| 40| 10 | ______ DN RS UV DN MRS ISR MR M 2.48
01| .05 | .28 .28 | .12 74
_________________________ 1.93
|
_________________________ T oT | T| T 01|.04| .04 .06| .05 .20
_____ 06 | 18 { .03 | 03| Tr. ! ____| Tr.| 02 (0.01 + ____ | ___|._.__j.____l.___} .8
___________________________________________________ 10} .22 | .11 | .08 | .03 .54
JRIE DS T3 (Y X 8 BNV 2 SN DR A IR DR I I SR I S PR 1.01
i
_____ e i e T 02 02
02| 14| 02 |- . 1SN S D U PR IO I [T DO O R 35
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, R IR SO l Tr. | o1 | 03| .04
21 | .23 | 11 | 01 | ___l_ i i ... D R A IO SUR IR 1.27
______________________________ b e bee b 02 06| 0t | o7 19
,,,,,,,,,,,,,,, Tr. oo | b . 02‘! 01 | Tr. Tro | Tro o\ | 53
1
________________________________________ L.l 04| .05 .03 .06 .07 .25
________________ P e
|
SN A U A R [ 4T o2l .02|.02].01 01 .00| .17
eeua| Tr Ol o | __._ ! 01 0.01 ‘ .01 | Tr. | Tr. ' £ VR R IR ISP I ‘ .36
i ]

8Connecticut Light & Power Co.
9Record missing.
15City of Waterbury, Bureau of Engincering. See No. 230, table 1, for daily precipitation measured in
nonrecording gage.
- 1City Engineer, Kingston, N.Y.
12Nassau County, Department of Public Works, Hydrological Bureau.

748116—48—4
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TABLE 3.—Rate and duration of precipitation, January 24-26, 1938

Maximum 1-hour
Total time, in hours, in which pre- precipitation
Total | cipitation exceeded indicated rate, in inches
Station precip- in inches per hour
itation
(inches) Precip-
Trace |0.02/0.04/0.06/0.10{0.15|0.25| Date | itation
Massachusetts :
Springfield!___.______________.._.._ 1.93 15 11 (11|10} 9 6 1 |{Jan, 25| 0.37
Rhode Island
BlockIsland?. ... _____________ .37 9 3] 3 2 1 0 do. 14
Providence?. . .. .. _________..___. 1.31 15 12, 91 7| 6 2 do. 23
Connecticut
Bloomfields__________________.___ 1.94 14 13|12 | 12 8| 7 1 do. .26
Burlington (Phelps Brook Dam)4.__| 1.73 14 11 | 11} 10 7 6 1 do. .26
Candlewood Isles_ _ 2 48 13 1111} 11 9 6 4 do. .44
Ellingtons 1.18 12 11 91| 6 51 2] 0 do. .25
Hart{ford?_ __ 1.94 14 12 11 1 11 | 11 6 1 do. .31
New Britain’._ 2.06 16 14 {11 11 [ 11 [ 10| O do. .20
New Haven?_ ___ .72 13 10 7 5 2 0 0 do. .11
Newington? 1.98 14 1411212112 5 0 do. .25
South Meadows3__. 1.78 15 12112111 110 3 1 do .27
West, Hartford4_ . 2.15 14 13 113 {13 | 11 8 1 do .26
Woodvilles 2.67 17 14 | 13 § 11 | 11 9 4 do .36
Albany? 1.06 20 15 | 11 6 1 1 0 do. .18
Kingston?® 1.55 14 13 9 9 7 4 0 Jalé.524, .22
Mineolal®_ ___ . _________________ .68 12 12 8| 3 1 0-| 0| Jan.25 .13
New York (Battery Place)2._.____ .53 17 61 4 2 1 0| 0 do. .12

1City of Springfield, Department of Streets and Engineering.

2U. S. Weather Bureau.

3City Engineer, Hartford, Conn,

4Hartford Metropolitan Water Bureau. Hourly amounts adjusted on basis of daily determinations at

auxiliary nonrecording gage.

5Connecticut Light & Power Co.

6Soil Conservation Service.

7City Engineer, New Britain, Conn.

8City of Waterbury, Bureau of Engineering.

*City Engineer, Kingston, N. Y.
10Nassau County, Department of Public Works, Hydrological Bureau.

All available records of hourly rainfall on January 24.26 are
listed in table 2. Figure 10 shows the hourly distribution of pre-
cipitation at 14 selected recording stations for January 20-26, 1938.
These data show that the main storm precipitation began between
7 and 8 p.m. on January 24 and stopped between 8 a.m. and noon on
January 25. The rainfall within this period accounted for nearly
all of the precipitation on January 24-25. Except for 0.06 inch
recorded at New Britain, no precipitation fell on January 26. If
these records may be used as criteria for the distribution of pre-
cipitation measured at non-recording stations, then the amounts
reported from January 24 to 26 at nonrecording stations fell large-
ly within a 24-hour period and the storm may be classified as of
1-day duration. Table 3 shows the rate and duration of precipita-
tion of this storm period at the 18 recording stations given in
table 2. For stations in Connecticut, disregarding consecutive-
ness, the total time in which precipitation was greater than a trace
varied from 12 to 17 hours and the maximum precipitation in any

1 hour varied from 0.11 to 0.44 inch.
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AREAL DISTRIBUTION

Lack of precipitation immediately before or after the period Jan-
uary 20—26 permitted convenient segregation of the period as a
unit for study. Recording rainfall stations showed no precipitation
on January 20, and, as that was the end of the cold period, records
of water content of snow could be adjusted to this date. Precipita-
tion from January 21 to 23 was reported mostly as snow except
along the coast, where some sleet and rain were reported. How-
ever, temperatures rose and records at most river-measurement
stations showed slight runoff therefrom. Accordingly, the total
precipitation from January 20 to 26 could best be added to the
water content of snow as of January 20 to determine the total
water available for runoff in the flood.

Plate 3 presents an ischyetal map for the total period January
20-26, 1938, for the area covered by this report, and plate 4 pre-
sents a similar map for precipitation from January 24 to 26, which
was largely received within a 24-hour period.

Plate 4 shows two major storm centers, the greater center in
southwestern Connecticut and the lesser near the Connecticut-
Massachusetts State line. Climatological data published by the
Weather Bureau indicate that there was another center in Massa-
chusetts just south of the intersection of the Massachusetts, New
Hampshire, and Vermont State lines. Thus, the path of maximum
precipitation ran about N. 30° E., with places of especially heavy
precipitation about 50 miles apart. Flanking each side of this path
were other scattered concentrations of less magnitude.

The areas between isohyetal lines were measured by planimeter
on the original maps of plates 3 and 4 for the drainage basins up-
stream from each of the 32 river-measurement stations, and a
value was obtained for the average total precipitation in each
basin. The results of these determinations are given in table 9.

AREA-DEPTH RELATIONS

The areas within various isohyetal lines shown on plate 4 for this
1-day storm were planimetered for the area covered by this re-
port. The results were as follows: More than 4 inches of precipita-
tion on about 2 square miles, more than 3 inches on 130 square
miles, more than 2 inches on 1,490 square miles, and more than 1
inch on 5,740 square miles. It should be emphasized that these
areas are only those within the area of this report, which covers
about 6,200 square miles. Time did not permit a determination for
the entire area of the storm.

The Miami Conservancy District analyzed many of the notable
storms in this region by comparing the area enclosed by each iso.
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hyetal of a storm with the average rainfall within it. The envelop
of determinations for the various isochyets showed the variation
of average precipitation with respect to areal extent. Table 4 com-
pares the storms of January and July 1938 with those in this re-
gion computed by the Miami Conservancy District and also with
other recent storms. (See page 84 of Geological Survey Water-
Supply Paper 867.) Isohyets greater than 2 inches for the storm
of January 1938 were defined beyond the area of this report using
only the records published by the Weather Bureau in Climato-
logical Data. The closure lines would undoubtedly have been more
accurate if all possible rainfall records had been obtained. The
rainfall of January 24-26, 1938, compared with that of other
storms, was small in amount, and a combination with other factors
was required to produce the flood. For a composite comparison of
the rainfall, runoff, and peak-flow relations of recent great storms
in Connecticut, reference should be made to table 10.

TABLE 4.—Depth of average rainfall in relation to areal extent for notable storms in
the North Atlantic coast region

1
I Average rainfall. in inches, over indicated
Center of area, in square miles Dura
Date storm | tion
(days)
1 200 1§ 1,000 | 2,000 | 4,000 | 6,000
| S U —
|
Ocl, 3-4, 18691 __________ Connecticut__.____ 2.4 1101 9.7 8.9 8.1 7.8 2
Julv 12-14, 18971__ _ ——--do____ 10.3 9.5 a1 8.5 7.5 6.9 2
Oct, 8-9, 1903t ____ New Jersey 150 119 | 10.9 9.9 9.0 8.4 2
July 19-23, 19191 _ _ _---do- 12.8 1 10.7 97 8.5 7.5 7.0 5
Aug. 13-17, 19191 __ _-.-do___ 1021 9.9 26 9.2 8.4 7.7 5
Nov. 3—4, 19271 ______ Vermont _ P ¢ a.1 8.9 8.6 8.1 7.7 2
Sept. 16-17, 19322 _________ Rhode Island - _| 12,2 | 11.2 | 10 .+ 9.4 8.3 7.8 1
Mar, 9-13, 1936___________ New England_____| 9.2 T 7.3 6.6 5.9 5.45 4
Mar, 16-19, 1936__________| _.__ do__.___ 80 80 7.7 7.4 7.0 6.8 3
Jan, 24-26, 1938 ___________ Connecticut_ .. 411 30 28 AN I R S 1
July 17-25, 19383 _ _ ________ North Axfl{lntlc(()l%t 14,0 ;11,6 1 11,1 ]10.2 9.2 8.9 7
Sept. 17-21, 1938_ _________ New England. ____ 8.0 1535 " 148 | 14.0 1 13.0 ¢ 12.3 4

1Storm rainfall of eastem United States, Miami Conservancy District Tech. Repts, pt. 5 (revised),
p. 278, Dayton, Ohio,

2Whlte, G. W, (xreat storm of September 16 and 17, 1932, New England Water Works Assoe. Jour.,
vol. 47, No. 2, pp. 164-183, 1933.

3Area north of Potomac River only.

SNOW

In combination with rainfall and frozen ground, snow was one
of the major factors contributing tc the January flood. In a pre-
ceding section of this report, entitled “Antecedent conditions,”
data show by months the amounts and variations of antecedent
snowfall. Presented herewith are basic data used and analyses
made to determine finally the amount of potential water stored
in the snow cover for runoff during the flood.

The best means for determining snow-water available for runoff
during a flood is a survey made just prior thereto of the water
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equivalent of snow. As the time for such a survey can seldom be
accurately anticipated, it is generally necessary to adjust some
periodic survey to the date of the flood by adding intervening
rainfall and snowfall adjusted for evaporation and runoff. Also
records of depth of snow on the ground at Weather Bureau co-
operative stations when converted to equivalent inches of water
provide supplemental values for localities where no surveys are
made.

Table 5 shows records of snow depth on various days of Decem-
ber 1937 and January 1938 for all available stations, principally of
the United States Weather Bureau, within the area covered by
this report and for some stations just outside the area. Footnotes
indicate the source of the information. Most of these stations are
situated in urban or rural communities and may not be accurately
representative of the surrounding countryside. There are, more-
over, significant differences between snow depths in areas of hard-
wood and coniferous trees.

It may be noted from table 5 that snow cover on December 25
was very light, but by January 5 snow storms had increased the
depth. Records for January 10 indicate that the warm rain on
January 7 had removed most of this snow in Rhode Island and
from a band averaging somewhat more than 10 miles wide along
the entire coast of Connecticut. Elsewhere the records show that
this rain caused a definite decrease in snow depth. The remaining
snow was probably well saturated, inasmuch as all the Connecticut
stream-flow records showed a decided rise after January 7. From
January 10 to 22 the snow depth increased at all stations. Records
for January 25 show that the storm of that date had removed most
of the snow in Connecticut, and by January 27 only two stations in
the immediate vicinity, in northwestern Massachusetts, reported
more than 0.4 inch still on the ground.



FLOOD OF JANUARY 1938 IN CONNECTICUT 41

TABLE 5.—Snow depth, in inches, on ground on indicated days, December 1937 and

January 1938
December
1937 January 1938
Station
25 31 5 10 15 20 22 25 27
Thames River Basin
Connecticut:
New London_.____.___.________ 0.0 |-..-_- 0.0 0.0 3 4 2 0.0
Putnam__._ b0 1 3 0 6 8 9 .0 .0
[$175 o ¢SS Tr. 1 4 9 8 Tr. Tr
Connecticut River Basin
Massachusetts:
2 7 5 9 12 13 Tr
5 12 8 13 17 19 {10 10
2 6 3 10 14 15 Tr. Tr
Connecticut:
Colchester_ ... _.________. . 1 3 .0 6 7 8 .0 .0
Collinsville_ - _ 1 3 1 11 9 11 Tr Tr.
East Hartland - - . oo __ | el Tr.
Hartford ___.___________7] 1 4 2 TR T R T B 3 )
Housatonic River Basin
Massachusetts:
Stockbridge___ ... ___________ Tr. 2 6 3 A 12 Tr. |-
Connecticut:
Cream Hill ._______________ .0 2 7 2 6 9 11 Tr. Tr
Danbury____. .0 .8 2 0 4 . 3 8 .0 0
Falls Village_ _ _________________ | _____ O U, I 6 |_--- 9 O T
Salisbury . ... 1 2 5 3 7 9 13 Tr. Tr.
Torrington!______ . ____.___ | _____jooo-- .. E T (R 27 foo-oo Tr.
Waterbury_ ... .| ... .0 .0 Tr. 6 3 6 .0 .0
Hudson River Basin
DMassachusetts:
AMS_ ... 0 2 8 14 16 12 ..o 33
Williamstown_ ________________. Tr 2 8 2 6 8 7 |--coo- 4
New York:
bany .- oo Tr. .6 7 3 4 6 7 Tr, Tr,
Glenham._ - Bt Tr. 4 2 2 4 5 Tr. 0
High Falls.___ 0 3 29 |______ Y A VSRR PRSI, RSSO SO
Mohonk Lake_ - Tr. 2 *.0 6 8 10 13 Tr. .0
Poughkeepsie. .0 5 % .. 5 7 7 .0 .0
Rifton____.___ .0 4 5 4 5 7 9 .0 .0
Walden_ . _______ - .0 4 6 3 6 6 8 .0 .0
‘Wappingers Falls_ Tr. Tr. |25 4 5 6 8 .0 .0
West Point_ - ____________..____ Tr. .3 2 .5 1 3 6 Tr. .0
Minor Basins
Massachusetts:
Millbury_ . __________________ 1 2 5 3 13 18 18 3 0
Worcester_ _ ________.__________ .0 2 2 4 10 9 9 5 (0}
Rhode Island:
Bloek Island. __________________ .0 Tr. 16 R (RURNEN PRSI, DRSS U (R —
Hopkins Mills4_ ________________|___.__|._____ .0 6 6 8 .0 0
Xentd_ | .0 6 6 8 .0 0
Kingston._ - oo oo .0 .0 . .0 7 6 6 .0 0
North Scituated._ _ RS, CRUII (DRI P, .0 5 7 10 .0 0
Pawtucket______ . R B ¢ PO JN ISR PRUURPUIONY (RUPRUIIPR PRPRDRPIPUO Ny PPN U
Providence_ _ _ - .0 Tr. 2 0 6 6 6 0 0
Rocky Hills_____ | feo|oo__ 0 8 6 8 0 0
Westeottd o | |eaao|oaaaas ] 6 6 8 0 0
Connecticut:
Bridgeport_..______. . _________ .0 Tr. .5 .0 6 6 7 Tr. .0
Mount Carmel Tr. 9 |12 Tr. 4 4 8 Tr. .0
NewHaven_____________._______ .0 Tr. .3 .0 4 2 5 .0 .0

Note.—Data furnished by U. 8. Weather Bureau unless otherwise indicated.
1Data furnished by Torrington Register, Torrington, Conn.

?Estimated from observations on adjacent days.

3No snow on Jan. 31.

‘Data furnished by State Department of Public Works, Providence, R. 1.
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TABLE 6.—Snow depth, in inches, and water equivalent of snow, in inches, at snow
courses in Connecticut, Massachusetts, and New York during January and February 1938

No.
on
pl.

5

13

14
15

16
17

18
19

20
21
22

23
24
25

1

Water equivalent

Day of Snow
Place of measurement measurement depth Adjusted to
Observed {January 20
Thames River Basin
Stafford, Conn. (along Furnace Brook 3 miles Jan. 18 11.5 1.46 1.46
wy:stream from mouth) Feb. 4 .0 .0
South Coventry, Conn. (along Willimantic Jan. 18 7 1.19 1.19
River 2 miles upstream from Hep River) Feb., 9 0 .0
Hampton, Conn. (I mile north of center of Jan. 18 8 1.16 1.16
town) Feb, 4 .0 .0
Putnan:, Conn. falong Quinebaug River near Jan. 18 7.5 1.05 1.05
Muddy Brook) Feb., 4 .0 .0
Jewett City, Conn. (along Quinebaug River Jan. 13 6 .14 58
near Pachaug River) ' Jan. 27 .0 .0
Connecticut River Basin
Hartford, Conn. (in Goodwin Park, near Jan. 16 8.5 1.58 1.70
Wethersfield township line, 2 miles west of
Connecticut River)?
Branford, Mass. (Borden Brook Reservoir)?_ Jan, 20 13 1.09 1.09
Jan. 21 15 1.26
Jan, 22 16 1.35
Riverton, Counn. (along Farmington River be- Jan. 15 8 2.68 2.85
Jow Still River) Feb, 3 .0 .0
Tariffville, Conn. {along Farmington River 1 Jan, 15 11.5 2.02 2.16
mile southwest of Tarifivilie) Feb, 2 Tr. 3.1
Burlington. Conn. (along Burlington Brook 1 Jan, 19 10 1.92 1.92
mile north of Burlington) Feb. 1 Tr. 34,1
Farmington, Conn. (2 miles east of town beside Jan. 3 4.5 1.08 1.52
abandoned IHartford Reservoir)s. Jan, 14 11.5 1.42
Newington, Clonn. (1 mile southwest of con- Jan, 14 11 1.71 1.81
fluence of T'rout Brook and South Branch of
Park River)s
West Hartford, Conn. (114 miles west of con- Jan. 15 11 1.74 1.92
fluence of South and North Branches of Jan. 22 10.5 2.00
Park River)!
Bloomfield, Conn. (in village, west of Wash Jan., 3 4.5 1.14 1.78
Brook)s . Jan. 14 11 1.62
Tolland, Corn. {1 nile east of Shenipsit Lake Jan. 18 10 1.49 1.49
and on divide between Connecticut and Feb., 4 .0 .0
Thames River Basins)
East Hamvton, Conn. (along Salinon River 3 Jan. 13 8 .69 .89
miles southeast of East Hampton) Teb. 10 .0 .0
North Lymie, Conn. (near confiuence of East Jan. 13 7 .50 .59
and West Branches of Eightmile River) Jan. 31 |__________ 341
Quinnipiac River Basin
Plantsville, Conn. (near confluence of Quinn- Jan, 19 7.5 1.65 1.65
ipiae and Bightmile Rivers) Feb. 15 .0 .0
Wallingford, Conn. (along Quinnipiae River Jan. 19 6 1.09 1.09
west of borough) Feb., 2 Tr 3.1
Housatonic River Basin
Falls Village, Conn. (along Housatonic River 1 Jan. 17 5.5 .86 .97
mile below Hollenbeck River) Feh. 7 .0 .0
Stevenson, Conn. (along Housatonie River Jan. 14 6.5 .72 .85
near Lightmile Brook) Jan, 31 .0 .0
Norfolk, Conn. {2 miles east of town on divide Jan. 17 7 1.51 1.66
between Housatonic and Connecticut River Feb. 7 .0 .0
Basins)
Gaylordsville, Conn. (along Tenmile River 1 Jan. 17 6.5 1.55 1.60
mile upstream from mouth) Feb, 7 .0 .0
New Fairfield, Conn. (north side of village) Jan. 17 5] 71 73
Feb, 2 Tr. 3.1
Woodville, Conn, (along Shepaug River 3 Jan. 14 7 1.29 1.40
miles above Bantam River) Feb., 2 Tr. 3.1

See footnotes at end of table.
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TABLE 6.—Snow depth, in inches, and water equivalent of snow, in inches, at snow
courses in Connecticut, Massachusetts, and New York during January and February 1938

—Continued
Water equivalent

No.

on Day of Snow .

pl. Place of measurement measurement depth Adjusted to
5 Observed |January 20

Saugatuck River Basin
26 | Westport, Conn. (near confluence of Saugatuck Feb. 2 0.0 0.0
and West Branch of Saugatuck Rivers)
Hudson River Basin
27 Kagteys%&ill Junetion, N. Y. (Schoharie Creek Jan. 24 15.5 3.28 3.00
asin
28 | Edgewood, N. Y. (Esopus Creek Basin) Jan. 24 11 2.62 2.38

NoTe.—Observations by Geological Survey unless otherwise indicated.
10hservation by U. S. Weather Bureau.

?Qbservation by Springfield Water Works, Springfield, Mass.
3Estimated.

sObserver reported snow en ground to be of recent origin
s0Observation by city engineer, Hartford, Conn,

Table 6 shows the depth and water content of snow at various
snow courses. No data could be obtained for Rhode Island and for
but one place in Massachusetts. Many determinations were made
in New York, and the two listed are closest to the area covered
by this report. Observations in Connecticut by the Geological Sur-
vey were obtained by averaging the depth and weight of eight
samples taken 50 to 100 feet apart at courses laid out in a pattern
to compensate best for snow drifting.

Most of the snow surveys prior to the flood were made during
the period of January 18-20. From January 10 to 20 all precipita-
tion was in the form of snow and temperatures were below freezing
for all but a few hours. Average daily temperatures at Hartford
for this period, computed from hourly readings, ranged from 8.4°
to 30.2° F. and averaged 20.4° during the 11-day period. Consider-
ing the inaccuracy involved in applying a local determination over
a large area, it was deemed permissible to neglect corrections for
any slight evaporation, condensation, or melting that might have
occurred during this period. Therefore, any observations between
January 10 and 20 were readily converted to any other date in the
period by adding or subtracting the intervening precipitation at
the place. Where there were no precipitation stations in the vi-
cinity of the snow-survey courses, a fair approximation for the
intermediate course and a better mean for the surrounding area
was made by computing a weighted average of the precipitation at
several of the closest stations. Temperatures were above freezing
for longer periods after January 20, and stream-flow records indi-
cate a slight direct runoff. Accordingly, the snow surveys could
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be best adjusted to January 20 and the last column of table 6
shows these figures.

The map on plate 5 has been prepared to show an estimate of
the water equivalent of snow on January 20. It was reduced to an
appropriate scale for publication from the original traced over a
Geological Survey base map, scale 1:500,000. Index numbers on
the map correspond to those in table 6.

In drawing this map, considerable use was made of precipitation
and snow-depth records to supplement the snow surveys. For the
greater part of Rhode Island and areas along the coast of Con-
necticut, where it was reported that the ground was bare of snow
on January 10, the water equivalent of snow on January 20 was
about equal to the total precipitation during the intervening
period. For the remaining area, various methods were used to es-
timate the water equivalent of snow from the supplemental in-
formation. The elevation of the snow courses in Connecticut varies
from about 30 to 1,380 feet, which range includes the elevation of
most of the stations where records of snow depth on the ground
were taken. In this limited range of elevation no definite trend was
discernible between altitude and snow density. Accordingly, snow
cover at Weather Bureau stations that were within a few miles
of snow courses was assumed to have a density equal to the snow
of the same date at the snow courses. Adjusted as previously ex-
plained by using intervening precipitation to January 20 and
weighted according to distances from the various snow courses,
approximate values of water equivalent of snow were thus avail-
able for many of the Weather Bureau stations.

The water equivalent of snow could not be so accurately or
readily determined for areas, particularly in Massachusetts and
New York, that were distant from snow courses. The density of
snow cover on January 10 was probably more uniform throughout
the area because of the heavy rainfall on January 7 than it was
after subsequent snowfall. The density on January 10 was com-
puted to average about 0.6 at the snow courses in Connecticut
where the depth of this old snow was determined separately from
that of subsequent snowfalls. Assuming a density of 0.5 for the
higher or more northern areas in Massachusetts and New York, a
map was drawn showing roughly the water content of snow on
January 10. It was fairly well defined in Connecticut by adjust-
ment of the water-content-of-snow surveys to January 10 and
seemed reasonable in Massachusetts and New York when com-
pared with approximate computations of precipitation from De-
cember 25 to January 10 minus estimated loss of water content
of the snow during that period. Estimated water equivalent of
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snow for January 10, plus precipitation from January 10 to 20,
was then used as a basis for drawing the lines of equal water
equivalent of snow as of January 20 (pl. 5) for the areas in Massa-
chusetts and New York, some weight being given to topography.

The areas between the lines indicating water content were
measured by planimeter, and the average water content of the
snow, in depth in inches, for the drainage basins above the prin-
cipal gaging stations was determined. These data are shown in
table 9.

FROST IN THE GROUND

Frost in the ground prior to the January flood played an im-
portant part in causing river stages to rise to higher levels than
they otherwise would have risen, in that the snow-melt and rain
could not readily infiltrate into the ground.

Accurate frost observations are almost wholly lacking in New
England and this constitutes a serious deficiency in climatologic
information useful for the detailed study of the causes of winter
floods. The observations and estimates of frost conditions are
submitted in table 7. The estimates were obtained from superin-
tendents of cemeteries, and as it is general practice to locate
cemeteries in gravelly and sandy soils and in open areas these
data may not be representative for other types of soil nor for
wooded or more sheltered areas. In addition to these records the
bulletin issued by the New York Cooperative Snow Survey on
January 31, 1938, indicates that frost was 3 to 8 inches deep in
certain areas of central New York prior to the flood.

TaBLE 7.—Frost conditions in cemeteries at indicated towns in Massachusetts and
Connecticut during winter of 1937-1938

Location Date Depth of frost penetration

Thames River Basin

Willimantie, Conn_ _ _ _______________.__-. Deec. 16, 1937 6 inches.

Norwieh, Conn______________________.__ [Dec. 20, 1937 About 3 inches.
}Jan. 20, 1938 About 12 inches.
Jan. 24, 1938 3 inches.

New London, Conn___ ____________.__ JFeb‘ 4, 1938 No frost.
Feb. 8, 1938 No frost.

Connecticut River Basin

Huntington, Mass
Brookfield, Mass
Palmer, Mass

Minor basin

Worcester, Mass

Hartford, Conn.__________.________

During winter
{December 1937
Jan. 6, 1938
Jan. 16, 1938
Jan. 20, 1938
Feb. 19, 1938
During winter
January 1938

Prior to Jan. 25, 1938

8 to 14 inches; less than normal.
Only frozen turf.

8 inches.

14 inches,

14 inches.

12 inches.

Not over 2-3 inches.

4 to 6 inches; less than normal.

12 to 14 inches; normal depth.
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From table 7 it may be noted that before the flood on January
25 frost was in the ground at all the reporting places and ranged
in depth from 2 to 14 inches. These records do not show conclusive-
ly that the frost came out of the ground during or immediately
after January 25, but records of water level in wells throughout
Connecticut show a general rise, and stream-flow records indicate
an increased ground-water flow after the flood, all of which could
be possible only if the ground were largely free from frost while
water was available for infiltration.

STAGES AND DISCHARGES AT STREAM-GAGING STATIONS
EXPLANATION OF DATA

Records of discharge at 32 stream-gaging stations in Connecti-
cut are presented in this section. These records are the essence
of this report and are of wide utility in many kinds of flood prob-
lems. The make-up of the tables, significance of the descriptive
notes, methods of collecting and computing records of stream flow,

Shetucker River near Willimannic, Conn.

Farmington River at Tanffville, Conn.

Mean doily discharge, in thousands of second-feet

|
Housatonic River at Stevenson, Conn.
i |

|
i
7 |
10 20 3 10 20 28
Jonuary 1938 February 1938

Frcure 11.—Graphs of daily discharges at various stream-gaging stations for the period Jan-
uary 1 to February 28, 1938.

and extent of their limitations have been explained in appropriate
detail in pages 8 to 11. Figure 11 gives a general perspective of
stream-flow conditions during January and February based on
records of daily discharge selected from among those included in
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this section. The rivers were in flood 4 days from about January 25
to about January 29. Flow preceding and following these dates was
relatively low, though higher after the flood than before it. More
detailed characteristies of the flood peaks and conditions of stream
flow during the flood period are shown by hydrographs of dis-
charge based on tables of “discharge at indicated time” for selected
stream-gaging stations in the Thames, Connecticut, and Housa-
tonic River Basins in figures 12 to 14, inclusive.
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Ficvre 12.--Hydrographs of discharge at various stream-gaging stations in the Thames River Basin, January 1938.
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Ficure 13.—Hydrographs of discharge at various stream-gaging stations in the Connecticut River Basin, January 1938.
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Figere 14— Hydrographs of discharge at various stream-gaging stations in the Housatonic River Basin, January 1938.
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THAMES RIVER BASIN

WILLIMANTIC RIVER NEAR SOUTH COVENTRY, CONN.

Location.—Lat. 41°45’00”, long. 72°16’00”, 700 feet upstream from highway
bridge, 2 miles southeast of South Coventry, Tolland County, and 2%
miles upstream from Hop River. Datum of gage is 239.05 feet above
mean sea level, datum of 1929 (levels by Corps of Engineers, U. S.
Army).

DrAINAGE AREA.—121 square miles.

GAGE-HEIGHT RECORD.—Water-stage recorder graph except for periods 4 p.m.
Jan. 15 to 4 p.m. Jan. 18, 6 p.m, Jan. 18 to 2 p.m. Jan. 25, 6 p.m. Jan. 25
to 9 a.m. Jan. 27, when record was computed on basis of recorded range
of stage, existing record, and hydrologic comparison with nearby
stations,

STAGE-DISCHARGE RELATION.—Defined by current-meter measurenients. Affected
by ice Jan. 10-14, Feb. 27, 28.

Maxima.—January 1938: Discharge, 3,770 second-feet 7 p. m. Jan. 25 (gage
height, 9.81 feet).

1931 to December 1937: Discharge, 7,880 second-feet Mar. 12, 1936
(gage height, 12.19 feet).
Remarks.—Flood discharge affected by storage in several ponds and reservoirs.

Mean discharge, in second-feet, 1938

|
Day Jan Feb E Day Jan. Feh. Day Jan, Feh, Feb.
1.___. 144 466 9____| 362 432 170 231
2___..| 199 365 10_.._} 280 107 170 214
3. 222 346 11} 220 341 170 251
4___..{ 168 545 12__ .| 200 256 170 252
[ S 188 408 18_.__| 190 282 170 268 _
6. 209 358 14| 180 3m 165 240 -
7. 800 648 15._..| 180 335 165 240 -
8 _.__ 530 575 16____} 180 272 165 1 251
|
Mean monthly discharge, in second-feet__________________ [ 327
Runoff, ininehes_ ______ . ____ ... . 2.81
i

748116—48—5
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Gage-height, in feet, and discharge, in second-feet, at indicated time, 1938

Feet |Sec.-ft.| Feet | Sec.-ft.| Feet |Sec.-ft.| Feet | Sec.-ft.| Feet | Sec.ft.| Feet |Sec.-ft.
Hour . T

January 22 Jammary 23 January 24 January 25 January 26 January 27
J §: 5 ' % PN RS O () PR O O S D
2
3
4
5
6
7
8
9
10
11
12 n. .
1p.m, .
2 .
3 .2
1 5 y
5 5.28 704
6 5.23 689
7 5.17 671
8 5.10 650
9 5.06 638
10 5.02 626
0 S ISR FRSUNOUUN BRSNS (NI IR SRR PR R, 5.00 620
12 m 3,600 4.89 587

January 31 February 1 February 2

2am.| 4.64 512 3.93 328 4.00 345 4.00 345 4.50 470 3.92 325
4 4.65 515 4.00 345 3.97 338 4.13 378 4.54 482 4.19 392
6 4.72 536 4.00 345 3.93 328 4.20 395 4.48 465 4.03 352
8 4.82 566 4.11 372 3.90 320 4.60 500 4.71 533 4.37 438
10 4.82 560 4.01 348 3.99 342 4.60 500 4.56 488 4.08 365
12 n., 4.66 518 3.97 338 3.87 312 4.61 503 4.44 455 4.06 360
2p.m.| 4.36 435 3.86 310 3.90 320 4.71 533 4.44 455 4.01 348
4 4.39 442 3.90 320 4.09 368 4.80 560 4.49 468 4.07 362
6 4.50 470 4.00 345 4.11 372 4.82 566 4.42 450 4.13 378
8 4.50 470 4.03 352 4.10 370 4.82 566 4.43 452 4.11 372
10 4.42 450 4.04 355 4.10 370 4.88 584 4.43 452 4.13 378
12m 4.10 370 4.01 348 4.01 348 4.45 458 3.99 342 3.78 220

Supplemental records.—Jan. 30, 11 a.m., 4.66 ft., 360 sec.-ft.; Jan. 31, 9 p.m., 4.53 ft., 479 sec.-ft.;
Teb. 1, 11 p.m., 4.39 ft., 442 sec.-ft.; Feb. 2, 12:30 a.m., 3.83 ft., 302 sec.-ft.; 3:30 a.m., 4.02 ft., 350
see.-ft.; 4:30 a.m., 4.30 ft., 420 sec.-ft.; 7 a.m., 4.06 ft., 360 sec.-ft., 11 p.m., 4.11 ft,, 372 sec.-ft.

SHETUCKET RIVER NEAR WILLIMANTIC, CONN.

Location—Lat. 41°41'58”, long. 72°10’53”, at Bingham Bridge, 1 mile down-
stream from confluence of Willimantic and Natchaug Rivers and 1%
miles southeast of Willimantic, Windham County. Datum of gage is
131.40 feet above mean sea level, datum of 1929 (levels by Corps of
Engineers, U, S. Army).

DRAINAGE AREA.—401 square miles.

GAGE-HEIGHT RECORD.— W ater-stage recorder graph.

STAGE-DISCHARGE RELATION.—Defined by current meter measurements. Affected
by ice Jan. 16-21.

Maxima.—January 1938: Discharge, 12,600 second-feet 2 a.m. Jan. 26 (gage
height, 13.31 feet).

1904-5; 1933 to December 1937: Discharge, 23,900 second-feet Mar. 12,
1936 (gage height, 18.35 feet, from floodmarks).

Remarks.—Flood discharge affected by storage in numerous ponds and reser-

voirs.
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Mean discharge, in second-feet, 1938

Day Jan. Feb. Day Jan. ‘ Feb. Jan Feb Day Jan Feb,
1,670 1,640 | 1,440 650 772
1,170 1,200 | 1,340 550 790
1,100 926 1,130 500 779
1,880 748 940 500 820
1,530 703 910 550 798
1,240 692 1,270 510 757
1,920 624 1,160 526 790
2,040 5350 880 679 820
Mean monthly discharge, insecond-feet . . ___ . ___________________ 1,358 | 1,105
Runoff, in inches _ _ ol __ 3.91 2.87

Gage-height. in feet, and discharge. in second-feet, at indicated time, 1938

1

Feet |Secft. | Feet |Sec-ft.| Teet |Sec.-ft.| Ieet |Sec.-ft. | Feet |Sec.-ft.| Feet | Sec.-ft.
Hour

January 22 January 23 January 24 January 25 January 26 January 27
1am.| 3.51 615 2.75 285 3.40 | 565 3.71 715 |113.26 112500 | - __| ______
2 3.50 610 2.98 | 377 3.43 | 578 | 3.73 725 (13.31 {12,600 | 8.03 | 4,570
3 3.51 615 13.25 | 498 | 3.41 570 | 3.87 802 113.30 {12,600 |.__.__| ____
4 3.34 538 | 3.30 | 520 3.38 | 556 4.05 910 113.20 {12,400 | 7 .61 | 4,060
5 2.80 | 305 |3.29 516 3.32 529 } 4.20 | 1,000 [13.01 |12,000 |_____ | ______
6 2.76 289 3.30 | 520 | 3.43 | 578 | 4.49 | 1,190 |i2.80 [11,600 | 7.14 | 2,540
7 3.30 520 3.32 529 3.47 596 4.79 1,400 [12.57 {11,200 | _____|___ ____
8 3.60 660 3.34 | 538 1 4.32 11,070 | 5.16 | 1,690 |12.30 [10,700 | 6.82 | 3,210
9 3.64 680 | 3.833 | 534 | 4.00 | 88 5.46 | 1,930 |12.03 {10300 |_ ____
10 3 .66 690 3.36 547 3.95 850 6.03 | 2440 (11.77 | 9,83 6.55 | 2,940
11 3.064 680 3.41 3.490 820 6.50 | 2,890 |11.50 | 9400 | _____\_______
12 n. 3.60 660 3.41 3.75 735 7.06 { 3,460 |11.21 8940 . 6.53 | 2,920
1p.m.| 3.60 660 3.40 3.7 710 7.52 | 2,960 10.90 8450 ' .
2 3.50 655 3.40 3.68 868 8.16 | 4,720 (10.67 8,100 | .48 | 2,870
3 3.59 655 3.40 3.G8 700 8.67 | 5,370 [10.43 7,740 || ______
4 3.60 660 3.40 3.63 675 9.26 | 6,340 10.10 | 7,410 | 6.32 | 2,710
5 3.30 520 | 3.39 3.55 | 635 9.76 | 6,800 | 9.90 | 7.000 | _____ -
6 2.80 305 3.40 3.45 588 110.43 | 7.740 | 9.64 | 6,640 | 6.21 | 2,600
7 2.78 297 3.40 645 [11.00 | 8,600 | 4.44 | 6,370 . ___ -
8 2.78 297 3.40 655 [11.56 | 9,500 | ¢.21 6,070 1 6 13 | 2,530
a9 2.7 297 3.40 660 (12.08 [10,300 | 9.00 | 5800 \_ _____{_ ______
10 2.78 297 3.39 660 [12.50 111,100 | 8.79 5580 1 6.04 1 2450
11 2.78 | 297 3.39 650 [12.71 111,500 [ 8.60 1 5285 ¢ ' ___
12m 2.77 | 293 3.40 685 [13.06 12,100 i 8.40 ‘ 5,020 ¢+ 5 93 | 2,350

Junuary 28 January 29 January 30 January 31 February 1 February 2
2am. 5.80 | 2,230 1 4.97 | 1,540 | _____|.______l______ ‘ _________________________________
4 5.70 | 2,140 | 4.83 | 1470 |______f_______ 4.50 { 1,200 { 5.40 | 1,880 | 4.70 | 1,340
6 5.31 | 1,810 | 4.58 | 1,260 | 4.34 | 1,090 |_____. ' |l
8 5.24 | 1,750 | 4.49 | 1,190 |______ | ____.__ 4.78 l 1,400 | 5.30 | 1,800 | 4.31 | 1,070
10 5.20 | 1,720 | 4.73 | 1,360 |______{ _____ | _____ || oo
12 n 5.37 | 1,860 | 4.69 | 1,330 | 4£.32 | 1,070 | 4.86 | 1,450 | 5.06 | 1,610 | 4.33 | 1,080
2pm.| 530 | 1,800 | 4.61 | 1.280 |_____ | | e
4 5.15 ) 1,680 | 4.44 | 1,160 j___ _ | __.____ 4.96 | 1,530 | 5.00 | 1,560 | 4.40 | 1,130
6 5.06 | 1,610 | £.11 946 | 4+.30 1 1,060 [_____ i | e
8 5.02 | 1,580 | 4.05 916 oo _|o_. 5.11 | 1,650 | 4.92 | 1,500 | 4.39 | 1,120
10 5.00 | 1,500 | 4.15 970 4o e e

12m, | 5.00 | 1,660 | 4.23 | 1,020 | 4.47 | 1,180 | 5.35 | 1,840 | 4.89 | 1,470 | 4.45 | 1,160

Supplemental records.—Jan. 22, 6:30 a.m., 2.77 ft., 293 sec.-ft.; 7:30 a.m., 3.59 {t., €655 sec.-ft.; Jan.
24, 1:15 p.m., 3.36 ft., 547 sec.-ft.; Jan. 27, 11 a.m., 6.46 ft., 2.850 sec.-ft.; Jan. 31, 7 a.m., +.54 ft., 1,230
sec.-ft.; Feh. 2, 7 a.an., 4.17 ft., 982 sec.-ft.; 9 a.m., 4.48 ft., 1,160 sec.-ft.
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HOP RIVER NEAR COLUMBIA, CONN.

Locarion—Lat, 41°43'25”, long. 72°18'05”, 1,000 feet downstream from
abandoned mill and dam, a quarter of a mile downstream from Hop
River station on New York, New Haven & Hartford Railroad, 2 miles
north of Columbia, Tolland County, and 3% miles upstream from mouth.
Datum of gage is 249.25 feet above mean sea level, datum of 1929 (levels
by Corps of Engineers, U, S. Army).

. DRAINAGE AREA.—T6.2 square miles.

GACE-HEIGHT RECORD.— Water-stage recorder graph.

STAGE-DISCHARGE RELATION.—Defined by current-meter measurements. Affected
by ice Jan. 1-6, 10-12, Jan. 16 to 6 a.m. Jan. 24, 9 to 11 a.m. Jan. 27,
6 p.m, Jan. 27 to 11 a.m, Jan. 28, 10 p.m. Jan. 28 to 11 a.m. Jan. 29,
9 p.m. Jan. 29 to 7 a.m. Jan. 30, 4 p.m. Feb. 1 to 7 a.m. Feb. 2, 5 p.m.
Feb. 2 to Feb. 3, Feb. 11-14, 16, 17, 20-23, 27, 28. Affected by change in
recording conditions 2 to 9 p.m. Jan. 25, when water was above floor of
gage shelter.

Maxiva.—dJanuary 1938: Discharge, 2,970 second-feet 4 30 p. m. Jan, 25 (gage
height, 12.99 feet).

1932 to December 1937: Discharge, 3,300 second-feet Mar. 12, 1936
(gage-height, 13.85 feet, from floodmarks).
Remarks.~—Flood runoff affected by storage in two reservoirs.

Mean discharge, in second-feet, 1938

| |
Feb. E‘ Day ‘ Jan. Feb. Day Jan. 1 Feh Day Jan Feb
: A -
283 205 110 | 140 155
210 285 1i0 ’ 162 142
160 220 100 | 162 120
150 160 95 140 100
136 170 45 [ 120 P26 | 255 | ___._
1249 240 100 120 ' I
124 221 110 | 180 | 81.__.| 3823 | ___
120 170 119 ’ 158 "
Mean monthly discharge, in second-feet_______ . PR oo 267 213
Runoff, in inches _ oo 4.04 2.92

Gage-height, in feet, and discharge, in second-feet, at indicated time, 1938

: 1
Feet | Sec.-ft.| Feet | Sec-ft. Feet | Sec.ft. | Feet |Sec.-ft.| Feet Scc.-ft.l Feet [ Sec.-ft.

Hour [T )
January 22 January 23 ' January 24 January 25 January 26 January 27
|
1 a.m. ‘ 133 110.76 | 2,080 |_____ .| ______
2 i 154 10.44 | 1,960 | 6.39 658
3 : 195 1014 | 1,840 |o_ . |.__.___
4 | 245 089 1 1740 | 6. 14| 505
5 322 0959 1,620 . ____i _____ -
6 128 | 920 | 1,510 | 5.94 545
7 578 | 900 | 1,410 | _____ .. ___
8 762 1 8.72 | 1,310 | 5.82 515
9 1,040 | 847 | 1,230 |______j_____._
10 1,250 | 8.25 1 1,160 | 5.83 500
11 31,420 | 8.05 | 1,100 Y\______t_______
12 n. 1,720 | 7.83 | 1,030 | 5.80 510
1p.m. 2,130 | 7.65 980 1___.__{______ _
2 2,580 | 7 49 932 ¢+ 5.75 498
3 2850 | 7.34 895 || ____
4 2470 | 7.22 865 | 5.75 498
5 2,660 | 7.14 845 {____ .
8 2,93 7.06 825 | 5.75 490
7 2,880 | 7.0t 812 |-
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Gage-height, in feet, and discharge, in second-feet, at indicated time, 1938—Continued

Feet | Sec.-ft. | Feet |Sec.-ft.| Feet | Sec.-ft. | Feet | Sec.-ft. | TFeet |Secc.~ft.| Feet |Sec.-ft.
Hour

January 22 January 23 January 24 January 25 January 26 January 27
8 2,760 | 6.96 800 | 5.77 470
9 2,620 | 6.92 790 4o |._....
10 2,500 | 6.88 780 | 5.74 | 440
11 2,350 | 6.81 TO2 |-
12 m 2,200 | 6. 735 | 5.71 410

January 28 January 29 January 30 January 31 February 1 February 2
2am.| 5.64 380 4.96 280 4.56 235 4.57 249 5.20 375 4.48 210
4 5.51 360 4.90 | 260 | 4.51 230 | 4.58 | 251 5.08 | 351 4.39 195
6 5.39 350 1.86 250 1.47 225 4.60 255 4.93 321 4.32 195
8 5.30 340 4.82 245 4.43 221 4.63 261 4.79 293 4.27 190
10 5.18 3490 4.67 240 4.41 217 4.71 277 4.79 293 4.33 201
12 n 5.04 343 4£.57 | 249 | 4.40 | 215 4.86 307 4.74 283 4.50 235
2pm.| 5.22 379 4.68 271 4.41 217 5.05 345 4.78 291 4. .45 225
4 5.14 363 4.60 255 4.47 229 5.19 373 4.80 290 4 .48 231
6 5.10 335 4.59 253 4.54 243 5.33 404 4.86 280 4.54 235
8 5.04; 343 4.56 247 | 4.61 257 5.39 417 4.87 260 | 4.58 1 225
10 5.00 320 4.57 245 4.61 257 5.37 412 4.7 245 4.59 220
12m. | 5.00 300 4.59 235 4.58 251 5.29 395 4.61 225 1.56 215

Supplemental records.—Jan. 25, 4:30 p.m., 12.99 ft., 2,970 sec.-ft.

NATCHAUG RIVER AT WILLIMANTIC, CONN.

Locarion.—Lat. 41°43’14”, long. 72°11'53”, 200 feet downstream from New
York, New Haven & Hartford Railroad bridge and 1 mile northeast of
Willimantic, Windham County. Datum of gage is 150.31 feet above mean
sea level, datum of 1929 (levels by Corps of Engineers, U. S. Army).

DRAINAGE AREA.—169 square miles.

GACE-HEIGHT RECORD.— Water-stage recorder graph.

STAGE-DISCHARGE RELATION.—Defined by current-meter measurements. Affected
by ice Jan. 2-7, 10-16, 18-22, 5 a.m. to 1 p.m. Jan. 24, Feb. 21, 22, 28,
Maxmva.—January 1938: Discharge, 5,880 second-feet 11 p.m. Jan. 25 (gage

height, 11.02 feet).
1930 to December 1937: Discharge, resulting from breaking of dam
above station, 14,200 second-feet Mar. 18, 1936 (gage height, 13.57 feet).

Remarks.—Flood discharge affected by storage in several small ponds. About
one million gallons per day pumped from reservoir 2 miles above station
for municipal supply of Willimantic.

Mean discharge, in second-feet, 1938

Day Jan. Feb. Day Jan. Feb. Day Jan. Feb. Day Jan, Feb.
698 660 570 278 315
453 440 518 280 344
465 360 423 280 362
833 300 395 280 350
640 260 395 280 280
518 260 500 285 300
840 280 482 274 341
810 280 350 244 365

Mean monthly discharge, in second-feet
Runoff, in inches
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Gage-height, in feet, and discharge, in second-feet, at indicated time, 1938

Feet |Sec.-ft. | Feet | Sac.-ft. | Teet |Sec.-ft.| Feet [Rec.-ft.| Feet | Sec.-ft. | Feet | Sec.-ft.
Hour
January 22 January 23 January 24 January 25 January 26 January 27
Tamo o . |-l 2.32 230 |10.92 | 5,730 | 5.52 | 1,570
2 2.55 1 260 | 2.44 | 262 2.29 | 222 2.51 281 {10.76 | 5,490 | 5.35 | 1,480
D T (RN PSRN SRR USRI DUIPS B 2.73 244 (10.59 | 5,240 | 5.19 | 1,400
4 2.64 | 290 | 2.51 281 2.34 | 235 2.96 416 (10.38 | 4,990 | 5.06 | 1,340
[ J PSRRI PR S JNR SRR S 3.28 528 (10.14 | 4,770 | 4.97 | 1,300
6 2.66 290 | 2.52 | 284 2.41 245 | 3.58 642 | 9.95 | 4,600 | 4.87 | 1,240
/AR PSRN SUSRPIVU PR PR PR S 3.74 706 | 9.69 | 4,360 | 4.78 | 1,200
8 2.66 290 2.51 281 2.45 250 3.89 770 1 9.42 | 4,150 | 4.70 | 1,160
9 4.32 970 | 9.13 | 3,910 | 4.67 | 1,140
10 4.73 | 1,200 | 8.84 | 3,680 | 4.59 | 1,100
11 5.15 | 1,380 | 8.54 | 3,440 | 4.53 | 1,080
12 n. 5.66 | 1,640 | 8.24 | 3,210 | 4.46 | 1,040
1 p.m 6.19 | 1,000 | 7.93 | 2,990 | 4.36 990
2 6.83 | 2,200 | 7.67 | 2,810 | 4.36 990
3 7.39 | 2,620 | 7.43 | 2,650 | 4.39 | 1,000
4 8.02 { 3,050 | 7.17 | 2,490 | 4.40 | 1,010
5 8.70 | 3,570 | 6.94 | 2,350 | 4.39 { 1,000
6 9.42 | 4150 | 6.73 | 2,230 | 4.37 995
7 10.13 | 4,760 | 6.54 | 2,110 | 4.33 975
8 10.57 | 5,210 | 6.36 | 2,010 | 4.30 960
L IS PUUSURUUION SEURUUNN FIUPDUPUNY AU PRI B 10.85 | 5,620 | 6.22 | 1,920 | 4.26 940
10 2.57 270 | 2.42 256 2.36 | 241 {10.99 | 5840 | 6.07 | 1,840 | 4.22 920
D5 U SRR RPN FRRUN PRI R S, 11.02 | 5,880 | 5.91 | 1,760 | 4.18 901
12m. | 2.54 260 | 2.41 254 2.37 243 [10.99 | 5,840 | 5.71 | 1,660 | 4.06 847
January 28 January 29 January 30 January 31 February 1 February 2
2am.| 4.05 842 3.21 504 || . 3.20 500 || oo
4 4.04 838 3.27 524 3.10 465 3.28 528 4.02 829 3.17 450
6 3.97 806 3.28 532 | |eo_o__ 3.28 528 | e
8 3.90 775 3.28 528 3.06 451 3.38 563 3.76 714 2.86 3833
10 3.80 | 73 3.24 514 3.10 1> T RO PP R 2.79 | 362
12 n 3.71 694 3.10 465 3.04 444 3.43 582 3.58 642 2.90 395
2p.m.| 3.43 582 3.02 ¥ GO AR PPN PRSP PRSP N PRI ISP P
4 3.43 582 2.95 412 3.04 444 3.57 638 3.64 666 3.04 444
6 3.43 582 2.96 416 | ooVl
8 3.42 578 2.97 420 3.15 482 3.82 739 3.55 630 | 3.09 | 462
10 3.37 560 3.00 C:10 R SR RS Y FRURRE N AR, ISR BRI SUS R
12 m 3.31 538 | 2.96 416 3.27 524 3.97 806 3.49 606 3.22 | 507

QUINEBAUG RIVER AT QUINEBAUG, CONN.

Locarion.—Lat, 42°01°20”, long. 71°57'15”, at Quinebaug, Windham County,
500 feet upstream from highway bridge, a quarter of a mile downstream
from Massachusetts-Connecticut State line, and 7 miles upstream from
French River.

DRAINAGE AREA.—157 square miles.

GACGE-HEIGHT RECORD.—Water-stage recorder graph.

STAGE-DISCHARGE RELATION.—Defined by current-meter measurements to 2,000
second-feet; extended to peak stage on basis of computations of March
1936 and September 1938 peak flows at bridge 500 feet below station and
determination of peak flow of March 1936 flood at dam a quarter of a
mile above station.

Maxiva.—January 1938: Discharge, 3,470 second-feet 9:30 p.m. Jan. 25 (gage
height, 7.21 feet).

1931 to December 1937: Discharge, 10,500 second-feet Mar, 18, 1936
(gage height, 13.44 feet).

Remarks.—Flood discharge doubtless affected by storage in several lakes and

ponds.
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Mean discharge, in second-feet, 1938

57

I
Day Jan. Feb. Day Jan. Feb. ' Day Jan, Feb. Day Jan. Feb.
244 568 9____{ 510 l 5535 ; 17_.__) 288 287
215 441 10____1 465 495 18 __| 342 271
316 455 11____} 392 410 19____| 310 283
291 580 12| 349 371 201 257 287
276 500 13..__| 337 345 21____| 2863 295
252 480 14____| 324 379 22._ | 248 271
417 694 15, 295 366 23_.__1 213 275
570 633 16..__| 233 312 241 235 263
Mean monthly discharge, in second-feet_ ______.______ _________.________._.. 486 388
Runoff, ininches _ _ . 3.57 2.57
Gage height, in feet, and discharge, in second-feet, at indicated time, 1938
Feet |Sec.-ft.| Feet |Sec.-ft.|{ Feet | Sec.-ft.| Feet |Sec.-ft.| Feet |Sec.-ft. | Feet |Sec.-ft.
Hour
January 22 January 23 January 24 January 25 January 26 January 27
lam,| 2.77 229 2.78 233 2.65 187 2.85 260 | 6.69 | 2,930 | 4.90 [ 1,410
2 2.69 201 2.80 210 2.66 150 2.87 267 | 6.69 | 2,930 | 4.87 | 1,390
3 2.97 229 2.81 244 2.66 190 2.88 271 | 6.56 | 2,800 | 4.79 | 1,330
4 2.81 244 2.81 244 2.67 194 2.90 279 | 6.47 | 2,710 | 4.69 | 1,260
3 2.85 260 2.80 240 2.67 194 2.97 308 | 6.34 | 2,500 | 4.66 | 1,240
6 2.86 263 2.79 236 2.67 194 3.11 366 | 6.29 | 2,540 | 4.63 | 1,220
7 2.88 271 2.79 236 2.67 194 3.32 460 | 6.27 | 2,520 | 4.60 | 1,200
8 3.07 349 2.77 22¢ 2.91 283 3.71 660 | 6.22 | 2,480 | 4.65 | 1,240
9 3.15 384 2.76 226 2.90 279 4.18 028 | 6.01 | 2,290 | 4.55 | 1,160
10 3.16 388 2.75 222 2.86 263 4.76 | 1,310 | 5.82 | 2,120 | 4.50 | 1,130
11 3.08 354 2.72 211 2.85 260 5.40 | 1,780 | 5.70 | 2,020 | 4.50 | 1,130
12 n. 2.91 283 2.72 211 2.85 260 6.43 | 2,670 | 5.64 | 1,970 | 4.52 | 1,140
1pm.| 2.80 240 2.7 204 2.86 263 6.34 [ 2,590 | 5.62 | 1,960 | 4.41 | 1,070
2 2.78 233 2.7 204 2.91 283 6.24 | 2500 | 5.62 } 1,960 | 4.36 | 1,040
3 2.74 218 2.70 204 2.98 312 6.25 | 2,500 | 5.58 | 1,920 | 4.34 | 1,020
4 2.72 211 2.70 204 2.98 312 6.20 | 2,540 | 5.58 | 1,920 | 4.40 | 1,060
5 2.51 141 2.69 201 2.85 260 6.61 | 2,850 | 5.55 | 1,900 | 4.45 | 1,100
6 2.54 151 2.67 194 2.80 240 6.5 | 2830 | 5.46 | 1,830 | 4.44 | 1,090
7 2.65 187 2.66 190 2.77 224 6.60 | 2,840 | 5.29 1,690 | 4.39 | 1,050
8 2.72 21 2.65 187 2.67 194 6.96 | 3,200 | 5.2 1,640 | 4.35 { 1,030
9 2.75 222 2.65 187 2.70 204 6.77 | 3,01 5.20 | 1,620 | 4.30 | 1,000
10 2.76 226 2.64 184 2.72 211 7.06 | 3310 | 5.15 | 1,580 | 4.24 964
11 2.76 226 2.64 184 2.76 226 6.90 | 3,140 | 5.11 1,560 | 4.20 940
12m. | 2.76 226 2.64 184 2.81 244 6.78 | 3,020 { 5.04 | 1,510 | 4.09 874
January 28 January 29 January 30 January 31 TFebruary 1 February 2
2 am.| 4.00 820 3.60 600 3.43 515 3.35 475 | 3.57 585 | 3.36 480
4 4.00 829 3.64 622 3.40 A00 3.36 480 | 3.56 580 | 3.36 480
6 4.02 8’32 3.66 €33 3.39 495 3.40 500 | 3.56 580 | 3.37 485
8 4.10 380 3.67 638 3.43 515 3.52 560 | 3.65 628 | 3.41 505
10 4.00 820 3.55 575 3.39 495 3.55 575 | 3.54 570 | 3.34 470
12 n. 3.92 776 3.49 545 3.12 371 3.59 505 | 3.48 540 | 3.29 446
2pam.| 3.16 388 3.52 580 2.84 256 3.53 575 | 3.49 545 | 3.27 436
4 3.70 655 3.46 530 3.10 362 3.74 677 | 3.52 560 | 3.22 414
G 3 8% 760 3.47 335 3.30 450 3.74 677 | 3.51 555 | 3.11 366
8 3.85 738 3.50 550 3.36 480 3.66 633 | 3.57 585 | 3.15 x4
10 3.74 677 3.50 550 3.36 489 3.59 595 | 3.53 565 | 3.12 371
12m. | 3.67 638 3.47 535 3.33 465 3.54 570 1 3.35 475 | 3.14 379

Supplemental records.—Jan. 25, 4:50 p.m., 6.33 ft., 2,580 sec.-ft.; 9:30 p.m., 7.21 ft., 3,470 sec.-ft.;

Jan. 28, 1:30

p.m., 3.81 ft., 716 sec.-ft.; Jan. 30, 11 a.m., 3.36 ft., 480 sec.-ft.; 1 p.m., 2.91 ft., 283
sec.-ft.; Feb. 2, 7 a.m. 3.52 ft., 560 sec,-{t.
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QUINEBAUG RIVER AT PUTNAM, CONN.

Location.—Lat. 41°54’30”, long. 71°54’30”, at Putnam, Windham County, 600
feet downstream from Muddy Brook and 3 miles downstream from French
River. Datum of gage is 216.76 feet above mean sea level, datum of 1929,

DrAINAGE AREA.—381 square miles.

GACE-HEIGHT RECORD.— Water-stage recorder graph.

STAGE-DISCHARGE RELATION.—Defined by current-meter measurements below 2,900
second-feet; extended to peak stage on basis of determination of flood
flow at dam 1 mile above station plus inflow from Muddy Brook deter-
mined by flow over spillway at dam 2 miles above its mouth.

Maxima—January 1938: Discharge, 7,450 second-feet midnight Jan. 25 (gage
height, 11.68 feet).

1929 to December 1937: Discharge, 17,200 second-feet Mar. 19, 1936
(gage height, 17.28 feet, from floodmarks).

Remarks.—Flood discharge affected by storage in several ponds and reservoirs.
City of Putnam diverts about 1,000,000 gallons per day from Muddy
Brook for municipal supply.

Mean discharge, in second-feet, 1938

|
Day Jan. Feb. Day Jan. Feb. Day Jan. Feb. Day Jan. Feb.
1| 494 1.330 1,320 564 662
_____ 450 1,130 1,180 597 640
3.....| 569 1,080 1,040 502 640
-] 584 1,320 836 550 620
_.{ 566 1,180 820 | 541 701
- 478 1,110 982 i 543 640
..... 864 1,510 824 ‘ 403 620
_____ 1,380 1,530 §oTaT 514 620
! |
Monthly mean discharge, in second-feet . ______________________________ .. ___ 1,097 911
Runoff, in inches . _ e 3.82 2.86

Gage height, in feet, and discharge, in second-feet, at indicated time, 1938

Feet | Sec.-ft.| Feet | Sec.-ft.| Feet |Sec.-ft.| Feet [ Sec.-ft.| Feet | Sec.-ft.| Feet |Sec.-ft.
Hour
January 22 January 23 January 24 January 25 January 26 January 27
1am.| 3.69 556 | 3.20 385 | 3.55 502 | 3.75 580 [11.65 | 7,420 | 9.46 | 4,720
2 3.68 552 | 3.16 373 | 3.25 400 | 3.82 608 {11.64 | 7,400 | 9.29 | 4,530
3 3.66 544 | 3.11 358 | 3.07 346 | 3.90 640 |11.61 | 7,360 | 9.10 | 4,320
4 3.66 544 | 3.10 355 | 3.16 372 | 3.99 680 (11.56 | 7,300 | 8.91 | 4,110
5 3.66 544 | 2.95 310 | 3.11 358 | 4.10 730 |11.47 | 7,180 | 8.71 | 3,910
6 3.65 540 | 2.98 319 | 3.09 352 | 1.25 798 |11.35 | 7,020 | 8.59 | 3,790
7 3.49 482 | 2.82 272 | 3.09 352 | 4.39 860 (11.25 | 6,900 | 8.45 | 3,650
8 3.65 510 | 2.82 272 | 3.79 596 | 1.60 960 [11.18 | 6,800 | 8.33 | 3,530
9 3.66 544 | 2.91 298 | 3.77 588 | +.73 | 1,020 {11.08 | 6,670 | 8.22 | 3,420
10 3.67 548 | 3.02 331 | 3.75 580 | 5.02 ) 1,170 {10.96 | 6,520 | 8.05 | 3,260
11 3.85 620 | 3.15 370 | 3.73 572 | 6.48 | 2,060 (10.88 | 6,410 | 7.94 | 3,170
12 n. 3.71 564 | 3.54 499 | 3.72 568 | 7.06 | 2,460 |10.76 | 6,260 | 7.88 | 3,110
1pm.f 3.71 564 | 3.66 544 | 3.71 564 | 7.64 | 2,900 [10.67 | 6,150 | 7.71 | 2,960
2 3.71 564 } 3.67 548 | 3.70 560 | 8.40 | 3,600 |10.59 | 6,060 | 7.63 | 2,890
3 3.71 564 | 3.67 548 | 3.70 560 | 9.13 | 4,350 [10.50 | 5,950 | 7.53 | 2,810
4 3.71 564 | 3.36 436 | 3.70 560 | 9.83 | 5,150 |10.40 | 5,830 | 7.38 | 2,690
5 3.70 560 | 3.20 385 | 3.70 560 |10.38 | 5,810 [10.30 | 5,710 | 7.26 | 2,600
6 3.70 560 | 3.12 361 | 3.70 560 |10.88 | 6,410 |10.19 | 5,580 | 7.20 | 2,560
7 3.70 560 | 3.01 328 | 3.70 560 |11.25 | 6,900 [10.09 | 5,460 | 7.19 | 2,550
8 3.70 560 | 3.08- 349 | 3.70 560 |11.50 | 7,220 | 9.99 | 5,340 | 7.18 | 2,550
9 3.70 360 | 3.45 168 | 3.71 564 111.63 | 7,390 | 9.90 | 5,230 | 7.18 | 2,550
10 3.58 513 | 3.62 528 | 3.71 564 |11.67 | 7,440 | 9.85 | 5,170 | 7.17 | 2,540
11 2.31 418 | 3.67 548 | 3.72 568 [11.67 | 7,440 | 9.74 | 5,040 | 7.14 | 2,520
12 m. 3.25 400 | 3.68 532 | 3.74 576 (11.68 | 7,450 | 9.60 | 4,870 | 7.07 | 2,470
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Gage-height, in feet, and discharge, in second-feet, at indicated time, 1938—Continued

Feet |Sec.-ft.| Feet |Sec.-ft.|; Feet |Sec.-ft. | Feet |Sec.-ft.| Feet |Sec.-ft.| Feet |Sec.-ft.
Hour

January 28 January 29 January 30 January 31 February 1 February 2
2aml 6.85 | 2320 | 5.73 | 1,580 | 5.08 | 1,200 | 4.80 | 1,060 | 5.40 } 1,380 | 5.17 | 1,240
4 6.76 | 2,250 | 5.63 | 1,520 | 5.06 | 1,190 | 4.84 | 1,080 | 5.35 | 1,350 | 5.10 | 1,210
6 6.59 | 2,130 { 5.50 | 1,440 | 5.03 | 1,180 | 4.92 | 1,120 | 5.33 | 1,340 | 5.06 | 1,190
8 6.43 | 2,020 | 5.40 | 1,380 | 4.96 | 1,140 | 5.16 | 1,240 | 5.35 | 1,350 | 5.01 1,160
10 6.39 | 1,990 | 5.16 | 1,240 | 4.96 | 1,140 | 5.13 | 1,220 | 5.35 | 1,350 | 5.00 | 1,160
12n. | 6,22 1,870 | 4.86 | 1,090 | 4+.96 | 1,140 | 5.34 | 1,340 | 5.35 | 1,350 [ 5.01 | 1,160
2pm.| 5.91 1,690 | 4.97 | 1,140 | 4.97 | 1,140 | 5.35 | 1,350 | 5.32 | 1,330 | 4.78 | 1,050
4 5.95| 1,710 | 5.20 | 1,260 | 4.94 | 1,130 | 5.36 | 1,360 | 5.30 | 1,320 | 4.74 | 1,030
6 5.87 | 1,660 | 5.18 | 1,250 | 4.81 1,060 | 5.36 | 1,360 | 5.27 | 1,300 | 4.78 | 1,050
8 5.76 | 1,600 | 5.15 | 1,240 | 4.72 | 1,020 | 5.37 | 1,360 | 5.26 | 1,300 | 4.78 | 1,050
10 5.75 1 1,590 | 5.10 | 1,210 | 4.71 1,020 | 5.43 | 1,400 | 5.22 | 1,270 | 4.76 | 1,040
12m, | 5.80 | 1,620 | 5.09 | 1,200 | 4.74 | 1,030 | 5.45 | 1,410 | 5.20 | 1,260 | 4.71 [ 1,020

Supplemental records.—Jan. 29, 12:30 p.m., 4.76 ft., 1,040 sec. ft.; Jan. 30, 6:30 a.m., 4.87 feet, 1,100
see.-ft.; Jan. 31, 9 a.m., 5.02 feet, 1,170 see.-ft.; Feb. 2, 1 p.m., 5.00 feet, 1,160 sec.-ft.

QUINEBAUG RIVER AT JEWETT CITY, CONN.

Location.—Lat. 41°35'55”, long. 71°59'05”, at Jewett City, New London
County, 1,000 feet downstream from railroad bridge and 570 feet down-
stream from canal from Slater Mills (mouth of Pachaug River). Datum
of gage is 63.07 feet above mean sea level, datum of 1929.

DRAINAGE AREA.—T11 square miles.

GAGE-HEIGHT RECORD.— Water-stage recorder graph.

STAGE-DISCHARGE RELATION.—Defined by current-meter measurements.

MaximMa—~January 1938: Discharge, 11,100 second-feet 12:20 p.m. Jan. 26
(gage height, 15.51 feet).

1918 to December 1937: Discharge, 29,200 second-feet Mar. 19, 1936
(gage height, 24.0 feet, from floodmarks).

Remarks.—Flood discharge affected by unregulated storage in numerous ponds

and reservoirs.

Mean discharge, in second-feet, 1938

Day Jan. Feb. ||. Day Jan. Teb. Day Jan. ’I Feb. Day Jan, Feb.
— | - | -
2,810 9__._| 2,750 | 2,840 | 17.___| 1,220 | 1,480 |j 25.___| 4,050 | 1,500
2,470 10.__ | 2,320 | 2,510 18____| 1,260 1,450 26___110,500 | 1,350
2,180 11..__; 1,910 2,190 19.__ | 1,140 1,340 27 . ___ N 1,290
2,630 || 12.___ 1,450 | 1,840 '| 20_.__| 1,050 | 1,380 || 28..__{ 4,260 | 1,470
2,930 || 13._._} 1,380 | 1,700 || 21____} 1,140 | 1,470 || 29____! 2,830 |._...__
2,430 | 14..__| 1,370 | 2,030 || 22____} 1,020 | 1,460 |} 30._._[ 2,380 |..--__.
3,020 || 15____ 1,260 | 1,990 || 23____| 1,000 | 1,420 i} 31___| 2660 |..____.
3,200 || 16.___| 1,020 | 1,700 |} 24___.| 1,110 | 1,480
Monthly mean discharge, in second-feet . ___._____________________ _________ 2,210 | 1,995
Runoff, in inches _ _ oo 3.58 2.93

Gage height, in feet, and discharge, in second-feet, at indicated time, 1938

Feet | See.-ft. | Feet |Sec.-ft.| Feet |Sec.-ft.| Feet 'Seccft. Feet, | Sec.-ft. | Feet | Sec.-ft.
|

Hour
January 22 January 23 January 24 January 25 January 26 January 27

6.08 809 | 7.00 | 1,450 |14 44 | 9,460 (14.31 | 9,260
6.07 804 | 7.09 | 1,510 ;14.71 | 9,860 |14.15 | 9,020
6.06 888 | 7.19 | 1,580 {14.83 110,000 |14.00 | 8,800
6.10 910 | 7.35 | 1,700 |14.97 | 10,300 {13.81 | 8,530
6 ;
6
6

©
=

1"67517| 1,150 | 6.31 | 1,030

1,750 |15.08 | 10,400 113.62 | 8,270
1,890 115.20 | 10,600 {13 .47 | 8,060
2,050 115.28 110,700 {13.30 | 7,820
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Gage-height, in feet, and discharge, in second-feet, at indicated time, 1938—Continued

Teet |Sec.-ft.| Feet |Sec.-ft. | Feet | Sec.-ft.| Feet |Sec.-ft.| Feet |Sec.-ft. | Feet |Sec.-ft.
Hour T
January 22 January 23 January 24 January 25 January 26 January 27
8 6.43 1 1,100 | 6.46 | 1,120 | 6.30 | 1,020 | 8.05 | 2,230 {15.29 | 10,800 |{13.07 | 7,500
[ DS S MU 6.21 970 | 8.26 | 2,400 |15.35 {10,900 |12.87 | 7,240
10 6.36 | 1,060 | 6.36 | 1,060 ! 6.13 926 | 8.67 | 2,680 i15.41 {11,000 |12.74 | 7,070
L S L [FRpRpU PRI P, 6.15 938 | 9.02 | 3,040 |15.44 11,000 {12.69 | 7,010
12 n. 6.20 965 | 6.23 982 | 6.26 998 | 9.21 | 3,210 |15.49 | 11,100 (12.66 | 6,970
lpm._ | 6.41 | 1,090 | 9.40 | 3,380 {15.49 |11,100 {12.62 | 6,920
2 6.06 888 | 617 948 | 6.56 | 1,180 | 9.62 | 3,580 |15.46 | 11,000 [12.54 | 6,810
1 2 DRSS PSRN ST U B 6.65 | 1,230 {10.12 | 4,050 |15.42 | 11,000 |12.45 | 6,700
4 6.03 872 | 6.16 943 | 6.72 | 1,270 110.93 | 4,900 |15.41 {11,000 {12.38 | 6,600
[ S DA PSR B 6.73 | 1,280 |11.61 | 5,660 ]15.36 [10,900 {12.25 | 6,440
6 6.09 904 | 6.13 926 | 6.72 | 1,270 |12.04 | 6,180 |15.24 | 10,700 [12.11 | 6,260
N ISP D P I 6.73 | 1,280 ]12.43 | 6,670 [15.12 10,500 }12.00 | 6,130
8 6.25 992 | 6.10 910 | 6.80 | 1,320 (12.81 | 7,160 {15.02 | 10,300 {11.90 | 6,01C
9 e 6.84 | 1,340 |13.29 | 7,810 114.91 {10,200 |11.79 | 5,880
10 6.30 | 1,020 | 6.10 910 | 6.84 | 1,340 |13.62 | 8,270 |14.79 |10,000 |11.69 | 5,760
11 oo 6.84 | 1,340 |12.94 | 8,720 (14.61 | 9,720 |11.53 | 5,570
12m. | 6.27 | 1,000 | 6.09 904 | 6.90 | 1,380 [14.22 | 9,130 |14.46 | 9,490 |11.36 | 5,380
January 28 January 29 January 30 January 31 February 1 February 2
2am.|11.05 | 5040 | 9.34 | 3,330 | 8.47 | 2,570 | _____|._.___.
4 10.77 | 4730 | 9.15 | 3,160 | 8.40 | 2,510 | 8.18 | 2,330
6 10.52 | 4,450 | 8.89 | 2,920 | 8.35 | 2,470 |______|___.___
8 10.34 | 4,270 | 8.69 | 2,740 | 8.30 | 2,430 | 8.38 | 2,490
10 10.23 | 4,160 | 8.62 | 2,690 | 8.28 | 2410 | . ___[ __.____
12n. |10.20 | 4,130 | 8.50 | 2,590 | 7.95 | 2,150 | 8.79 | 2,830
2p.m.|10.28 | 4,210 } 8.53 | 2,610 [ 807 | 2250 {._.___} ____.__
4 10.19 | 4,120 | 8.68 | 2,730 | 8.17 | 2,330 | 8.76 | 2,800
6 10.09 | 4,020 | 8.71 1 2,760 | 8.07 | 2,250 {__.__.| _.____
8 9.96 ) 3,800 | 8.69 | 2,740 | 8. 11 | 2,280 | 8.78 | 2,820
10 9.76 | 3,700 | 8.63 | 2,690 | 8.19 | 2340 |______{__._._.
12m. | 9.51 | 3480 | 8.55 | 2,630 { 8.20 | 2,350 | 8.77 ! 2,810
Supplemental records.—Jan. 26, 12:20 p 15.51 ft., 11,100 sec.-ft.; Jan. 29, 8:30 a.m., 8.35 ft.,

2,470 sec.-ft.; 9 a.m., 8.61 ft., 2,680 sec. -ft Jan 30, 11:30 a. m., 8.26 ft., 2,400 sec.-ft.; Jan. 31, 9 a. m.,
878 ft. o ~,820 sec.-ft.

FIVE MILE RIVER AT KILLINGLY, CONN.

Location—Lat., 41°50°10”, long. 71°53'09”, at northwest abutment of New
York, New Haven & Hartford Railroad bridge, five-eights of a mile south
of Killingly, Windham County, and 2.7 miles upstream from mouth.
Datum of gage is 222.22 feet above mean sea level, datum of 1929.

DRAINAGE AREA.—58.2 square miles.

GAGE-HEIGHT RECORD.— Water-stage recorder graph.

STAGE-DISCHARGE RELATION.—Defined by current-meter measurements. Affected
by ice Jan. 15-19, noon Jan. 25,

Maxima.—January 1938: Discharge, 630 second-feet 5 to 6 a.m. Jan. 26 (gage
height, 3.94 feet).

November-December 1937: Discharge, 730 second-feet Nov. 29, 1937
(gage height, 4.3 feet).
Remarks.—Flood discharge affected by storage in ponds and reservoirs.
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Mean discharge, in second-feet, 1938

61

Day Jan. Feb. Day Jan. l Feb. ’ Day ‘ Jan. ' Feb. ' Day Jan. Feb.
) ! . ‘
1.\ 110 219 208 210 ‘ ’ 104 r 125 399
2. | 114 187 176 195 :’ u7 123 567
- 123 182 153 175 || 19 96 | 121 ’ 118
4. 111, 232 133 152 P 98 127 353
5__.__ 102 215 128 152 94 127 | 276
6_____ 102 198 120 165 79 114 208
7 177 248 108 | 158 | 93 116 220,
8 ___. 250 238 92 . 141 167 { 124 |
| i i
Monthly mean discharge, in second-feet__ ____________________.____ e 175 161
Runoff, in inches 2.88
Gage height, in feet, and discharge, in second-feet, at indicated time, 1938
Feet |Sec.-ft.| Feet |Sec.-ft.| Feet {Sec.-ft. ' Feet ! Sec.-ft. | Feet |Sec.-ft. ! Peet | Sec.-ft.
! I
Hour T T i
January 22 January 23 January 24 1 January 25 | January 26 j January 27
I
lam. 1.34 3.82| 600 |-.__.. o
2 1.40 3.86 610 3.18 461
3 1.54 3.89 618 | .. .
4 1.67 3.92 625 3.05 435
5 1.90 3.94 630 |- ___|__.____
6 2.13 3.94 630 2.97 419
7 2.30 3.93 628 (. __.f__.____
8 2.51 3.91 622 2.98 421
9 2.79 3.92 625 3.02 429
10 3.01 3.90 620 2.91 407
11 3.18 3.84 605 .o fo.._.__
12 n. 3.42 3.78 590 2.85 392
1p.m 3.51 3.71 572 |t ___
2 3.60 3.65 560 2.93 411
3 3.64 3.60 550 oo oo .-
4 3.68 3.54 535 3.04 133
5 3.66 3.47 | 519 |___._ | . ___
6 3.63 3.40 505 2.92 409
7 3.63 3.36 497 |- __ R
8 3.65 3.34 493 2.87 398
9 3.687 3.32 489 |___ . __ I
10 3.70 3.30 485 2.83 388
11 3.75 3.2 479 | .. __ ..
12m 3.78 i 3.24 473 2.87 2908
January 31 February 1 TFebruary 2
2am.| 2.91 407 2.53 321 oo .. 2.02 } 200 2.13 228 2.01 198
4 2.99 405 2.53 321 .. 2.04 | 205 2.14 230 2.01 198
6 2.83 388 2.51 317 2.07 212 2.05 | 208 2.13 228 1.98 190
8 2.78 376 2.50 3 % T IS B, 2.07 212 2.12 225 1.95 182
10 2.84 300 2.27 262 ... 2.16 235 2.17 238 2.00 195
12 n. 2.48 310 2.15 232 2.03 202 2.10 220 2.09 218 1.92 175
2p.m. 2.54 323 2.25 258 S B 2.12 225 2.08 215 1.97 188
4 2.65 348 2.31 272 || __. 2.14 230 2.08 215 1.99 192
6 2.51 317 2.26 260 2.03 202 2.08 215 2.00 195 1.88 165
8 2.49 312 2.21 248 .. 2.13 | 228 2.05 208 1.95 182
10 2.45 302 2.17 238 | __ ... 2.15 1 232 2.05 208 1.96 185
12m, | 2.50 315 2.15 232 2.02 200 212 ’ 225 1.09 192 1.91 172
]

Supplemental records.—Jan. 28, 9 a.m., 2.85 ft., 392 sec.-ft.; Jan. 31, 9 a.n. 2.25 ft., 258 sec.-ft.; Feb. 1,

9 a.an.,

2.24 ft., 255 sec.-ft.; Feb. 2, 9 a.m., 2.10 ft., 220 s2c.-ft.
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MOOSUP RIVER AT MOOSUP, CONN.

Location.—Lat. 41242740, long. 71°53’15”, at outlet of tailrace from Aldrich
Bros. mill, 100 feet upstream from New York, New Haven & Hartford
Railroad bridge at Moosup, Windham County, and 3% miles upstream
from mouth, Datum of gage is 196.64 feet above mean sea level, datum
of 1929. :

DRAINAGE AREA.—83.5 square miles.

GAGE-HEIGHT RECORD.— Water-stage vecorder graph.

STAGE-DISCHARGE RELATION.—Defined by current-meter measurements below 1,000
second-feet; extended logarithmically to peak stage on basis of two de-
terminations of flood discharge at dam a quarter of a mile above station.
Affected by ice Jan. 16-19, 21.

Maxima.—January 1938: Discharge, 1,380 second-feet 4 to 5 p.m. Jan. 25
(gage height, 5.04 feet).

1932 to December 1937: Discharge, 4,260 second-feet Mar. 12, 1936
gage height, 8.35 feet) from a sharp, short rise of unknown origin; dis-
charge (natural), 4,080 second-feet Mar. 12, 1936 (gage height, 8.18 feet).

Remarks.—Flood discharge affected by storage in several ponds.

Mean discharge, in second-feet, 1938

Day Jan. Feb. Day Jan., Feb. Day Jan. Feb. Day Jan. Feb.
112 334 9.--,1 383 286 17_.__| 140 160 25___| 892 203
139 265 10_...1 283 255 18| 130 162 26____{1.140 193
159 253 11.___| 200 217 19..__| 130 173 27.___ 612 169
125 412 12.._ | 170 193 20._..| 123 164 |} 28____| 400
124 390 13| 157 184 21.___; 12 171 29____1 265
122 306 4. 151 252 22__ . 123 150 30.._. 218
389 373 15.._| 138 225 23_.__ 84 161 31.___| 321
8 . 557 339 16..__ 130 184 24.___| 145 191
I
Monthly mean discharge, in second-feet - ___ _______________________________ 264 | 234
Runoff, ininehes_ - ______ ... 3.64 2.92

Gage height, in feet, and discharge, in second-feet, at indicated time, 1938

Feet |Sec.-ft.| Feet {Sec.-ft.| Feet |Sec.-ft.| Feet | Sec.-ft.| Feet |Sec.-ft. ! Feet | Sec.-ft,

Hour - -

January 22 January 23 January 24 January 25 January 26 January 27
‘ -

1am.| 2.00 140 1.72 86 1.85 110 2.22 193 | 4.73 1 1,190 | 4.10 810
2 1.68 80 1.57 65 1.88 115 2.37 233 | 4.73 1 1,190 | 4.03 808
3 1.57 65 1.56 64 1.88 115 2.07 156 | 4.67 | 1,150 | 3.93 764
4 1.56 64 1.28 36 1.88 115 2.10 163 | 4.72 | 1,180 | 3.82 718
5 1.23 32 1.08 23 1.88 115 | 2.41 244 | 4.76 | 1,210 | 3.77 698
6 1.07 22 1.03 20 1.89 117 2.80 360 | 4.78 | 1,220 | 3.70 670
7 1.03 20 1.01 19 1.88 115 3.13 460 | 4.79 | 1,220 | 3.61 634
8 1.03 20 1.01 19 2.17 180 3.67 658 | 4.86 | 1,270 | 3.67 658
9 2.12 168 1.02 19 2.35 228 3.98 786 | 4+.85 | 1,260 | 3.62 638
10 2.08 158 1.66 77 2.18 183 | 4.28 930 | 4.82 | 1,240 | 3.52 598
11 2.08 158 1.76 93 2.13 170 4.49 | 1,040 | 4.80 | 1,230 | 3 .47 580
12 n. 2.07 156 1.79 98 2.11 166 4.66 | 1,150 | 4.78 | 1,220 | 3.43 566
1pam.| 2.07 156 1.85 110 1.62 72 4 .81 1,240 | 4.74 | 1,190 | 3.40 555
2 2.07 156 1.85 110 | 2.20 188 | 4.93 | 1,310 | 4.74 | 1,190 | 3.40 555
3 2.06 154 1.87 113 2.17 180 | 4.98 | 1,340 | 4.67 | 1,150 | 3.38 548
4 2.07 156 1.87 113 2.10 163 5.04 | 1,380 | 4.63 | 1,130 | 3.39 552
5 2.08 158 1.87 113 2.09 161 5.04 | 1,380 | +.58 | 1,100 | 3.38 548
6 2.08 158 1.89 117 1.78 97 5.0l | 1,360 | 4.51 | 1,060 | 3.35 538
7 2.08 158 1.88 115 2.03 147 1 4.98 | 1,340 | 4.47 | 1,030 | 3.32 527
8 2.07 156 1.88 115 2.03 147 4.92 | 1,300 | 4.42 | 1,000 | 3.29 516
9 2.06 154 1.88 115 2.03 147 4.85 ) 1,260 | 1.36 970 | 3.27 510
10 2.06 154 1.88 115 2.05 152 4.80 | 1,230 | 4.29 435 | 3.24 499
11 2.06 154 1.88 115 2.07 156 4.76 { 1,210 | 4.23 905 | 3.22 492
12m 2.06 154 1.88 115 2.12 168 4.73 | 1,190 | 4.17 875 | 3.19 482
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Gage-height, in feet, and discharge, in second-feet, at indicated time, 1938—Continued

Feet |Sec.-ft.| Feet | Sec.-ft. | Feet | Sec.-ft. | Feet |Sec.-ft. | Feet |Sec.-ft. | Feet %See.-ft.
Hour

January 28 January 29 January 30 January 31 February 1 February 2
2a.m.| 3.13 460 | 2.60 300 | 2.08 158 2.40 241 | 2.77 351 | 2.54 | 282
4 2.92 396 2.31 217 2.23 196 2.42 247 | 2.52 276 | 2.24 198
6 2.94 402 2.41 244 2.28 | 209 2 .46 258 | 2.62 306 | 2.35 228
8 3.13 460 2.73 339 | 2.29 211 2.70 330 | 2.84 372 | 2.60 | 300
10 3.03 429 2.67 321 2.29 211 2.68 324 | 2.77 351 | 2.53 279
12 n. 2.92 396 2.46 258 2.33 222 2.72 336 | 2.78 354 | 2.49 267
2p.m.} 2.92 396 2.43 250 | 2.36 230 | 2.79 357 | 2.80 360 | 2.58 | 294
4 2.91 393 2.43 250 2.37 233 2.78 354 | 2.75 345 | 2.50 270
6 2.88 384 2.43 250 2.38 236 2.78 334 1 2.71 333 | 2.48 264
8 2.79 357 2.41 244 2.37 233 2.82 366 | 2.68 324 | 2.48 | 264
10 2.70 330 2.37 | 233 2.37 233 2.80 360 | 2.62 306 | 2.44 253
12 m. 2.64 312 2.36 230 2.39 238 2.79 357 | 2.57 291 | 2.43 250

Supplemental records.—Jan. 23, 3:30 a.m., 1.56 ft., 64 sec.-ft.; Jan. 30, 1:30 a.m., 2.03 ft., 147 sec.-ft.;
Jan. 31, 8:30 a.m., 2.91 ft., 393 sec.-ft.; Feb. 2, 3 a.m., 2.53 ft., 279 sec.-ft.; 1 p.m., 2.43 ft., 250 sec.-ft.

YANTIC RIVER AT YANTIC, CONN.

Locarmion.—Lat. 41°33’35”, long. 72°07'20”, 700 feet downstream from stone-
arch highway bridge at Yantic, New London County, and 1 mile down-
stream from Susquetonscut Brook. Datum of gage is 94.46 feet above
mean sea level (general adjustment of 1929).

DRAINAGE AREA.—&8.6 square miles.

GAGE-HEIGHT RECORD.— Water-stage recorder graph except for period 10 a.m.
Jan. 25 to 3 a.m. Jan. 26, when graph was based on floodmark, existing
record, and normal shape of flood hydrographs.

STAGE-DISCHARGE RELATION.—Defined by current-meter measurements. Shifting-
control method used 9 a.m. to 3 p.m. Jan. 25. Affected by ice Jan. 16, 19.

Maxma—January 1938: Discharge, 3,230 second-feet 4 p.m. Jan. 25 (gage
height, 8.07 feet, from floodmark).

1930 to December 1937: Discharge, 6,300 second-feet Mar. 12, 1936
(gage height, 11.32 feet).
Remarks.—Flood discharge affected by storage in a few lakes and ponds.

Mean discharge, in second-feet, 1938

Day Jan. Feb. Day Jan, Feb. Day Jan. Feb. Day Jan, Feb.
) S 114 334 9| 425 293 17_...) 135 155 25____| 2,060 229
2_____} 132 252 10_.__| 263 276 18 __.| 135 161 26____| 1,580 212
3.1 135 263 1. | 206 232 19____| 130 187 27_...| 536 197
4 .} 122 487 12| 154 200 20....1 130 203 28____1 340 201
5..__.] 111 369 13._._| 139 215 21| 134 182 20____} 231
[ — 109 306 14 ___| 139 273 22 ___| 117 153 30.._.] 207
S 814 396 15....1 130 261 23___{ 114 175 31____ 317
8 ... 892 374 16..__| 130 193 24 117 211
Monthly mean discharge, in second-feet_ _________________________.___._____ 333 250
Runoff, ininches_ _______________________________________________. 1.34 2.94
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Gage height. in feet, and discharge, in second-feet, at indicated time, 1938

Feet | Sec.-ft. | Feet |Sec.-ft.| Feet |Sec.-ft.| Feet |Sec.-ft.| Feet |Sec.-ft.| Feet |Sec.-ft.
Hour
January 22 January 23 January 24 January 25 January 26 January 27
1a.m. 1.97 109 2.53 192 | 7.39 | 2,600 | 4.46 | 789
2 1.97 109 3.14 310 | 7.27 | 2,500 | 4.36 749
3 1.97 109 3.71 444 | 7.14 | 2,400 | 4.25 705
4 1.99 112 4.27 596 | 7.02 | 2,320 | 4.13 657
5 2.00 113 4.79 762 | 6.88 | 2,200 1 4.02 617
6 2.01 114 5.37 978 | 6.70 | 2,070 | 3.93 586
7 2.29 154 | 5.94 | 1,210 | 6.50 | 1,930 | 3.87 564
8 2.12 129 6.55 | 1,500 | 6.45 | 1,900 | 3.85 558
9 2.54 194 7.02 | 1,760 | 6.31 | 1,800 | 3.86 561
10 2.53 192 7.36 | 2,050 | 6.13 | 1,670 | 3.91 578
11 2.38 168 | 7.61 [ 2,300 | 5.92 | 1,530 | 3.82 547
12 n. 2.31 157 7.83 | 2,600 { 5.73 | 1,420 | 3.80 | 540
1p.m 1213 130 | 7.96 | 2,800 | 5.60 | 1,340 | 3.69 502
2 { 1,98 111 8.03 | 3,000 | 5.61 | 1,350 | 3.79 536
3 2.16 134 8.07 | 3,200 | 5.52 | 1,290 | 3.93 586
4 b 2.17 136 8.07 | 3,230 | 5.41 | 1,240 | 3.91 578
5 179 88 | 8.04 | 3,200 | 5.14 | 1,100 | 3.78 533
6 1.46 55 | 7.98 | 3,100 | 5.06 | 1,060 | 3.48 439
7 1.43 53 7.92 | 3,100 | 4.80 940 | 3.47 436
8 1.50 59 | 7.85 | 3,000 | 4.80 940 | 3.52 451
9 1.63 71 7.77 1 3,000 } 4.75 918 | 3.33 398
10 11,77 86 | 7.68 | 2,900 | 4.66 877 | 3.39 412
11 11,92 103 7.59 | 2,800 | 4.55 828 | 3.40 | 415
12 m. 2.14 132 7.49 | 2,700 | 4.51 810 | 3.36 405
January 23 January 29 January 30 January 31 February 1 February 2
2a.m.| 3.20 | 388 | 2.67 239 2.50 | 204 2.59 222 1 3.21 368 | 2.80 | 267
4 3.26 | 380 2.68 | 241 2.50 | 204 2.63 230 | 3.18 360 { 2.76 | 258
6 3.30 | 390 2.72 249 2.50 | 204 2.81 269 | 3.14 350 | 2.70 | 245
8 3.28 1 385 2.71 247 2.48 200 | 2.90 290 | 3.09 338 | 2.73 252
10 3.33 398 2.60 | 224 | 2.47 198 | 3.22 370 | 3.41 418 | 2.90 290
12 n. 3.13 348 2.56 216 2.49 | 202 3.10 340 | 3.24 3756 | 2.90 | 290
2 p.m. 3.13 348 2.62 228 | 2.53 210 3.12 345 | 3.02 320 | 2.78 263
4 3.17 1 358 | 2.64 232 2.53 210 3.44 427 | 3.26 380 | 3.00 | 315
6 2.74 254 2.62 228 | 2.54 | 212 2.95 302 | 2.74 254 | 2.47 198
8 2.72 249 2.59 222 2.55 1 214 3.10 340 | 2.76 258 | 2.27 162
10 2.76 2.56 216 2.58 216 3.22 370 | 2.81 269 | 2.56 216
12 m. 2.73 2 .52 208 257 218 3.22 370 | 2.83 274 | 2.58 220
| i

Supplemental cecords.—Feb. 2, O a.an., 2.47 ft., 308 sec.-ft.

CONNECTICUT RIVER BASIN
CONNECTICUT RIVER AT HARTFORD, CONN.

Location.—Lat, 41°46’10”, long. 72°40’00”, at Memorial Bridge in Hartford,
Hartford County, three-quarters of a mile upstream from Park River and
1% miles upstream from Hockanum River. Datum of gage is 0.55 foot
below mean sea level.

DraINAGE AREA.—10,480 square miles,

GACE-HEIGHT RECORD.—Water-stage recorder graph. Gage heights given to
tenths.

Maxma—January 1938: Gage height, 19.6 feet 11 p.m. Jan. 26 (discharge,
about 90,000 second-feet).

1896 to December 1937: Discharge, 313,000 second-feet Mar. 20, 1936,
(augmented by breaching of Hartford dikes); gage height, 37.6 feet
Mar, 21, 1936,

1639 to December 1937: stage known, that of Mar, 21 1936.

Remarks.—Low stages affected by tide. Flow affected by a total storage capa-
city of 27,000,000,000 cubic feet (revised) above station. Record furnished
by United States Weather Bureau.
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Gage height, in feet, at 8 a.m., 1938

Day Jan. Feb. ‘ Day l Jan. Feb. Day ! Jan, Feb, Day Jan. Feb.

____________ 8.5 9____{ 7.4 10.5 17__..} 6.7 7.2 25 T4 _____..
- 3.7 7.8 10..__| 5.8 10.1 18.__.| 6.3 7.0 26.___1 18.5 | __._ _._
. 4.4 7.5 11.___} 5.1 9.0 19____| 6.9 6.6 279___._119.3 | _______
| 5.4 7.6 12_.__{ 5.7 7.8 20....1 6.9 6.5 28 .| 174 oo ..
.| 5.5 7.0 13..._| 6.5 6.9 211 6.6 |..-___._ 29__..| 14.0 |
-l 5.3 6.4 4. | 7.4 6.5 22| 6.6 |.o.____ 30....110.1 |
.| 5.6 7.2 15._._| 8.0 7.3 23 ...} 5.9 |-oo__o. 3l.._.| 8.9

_____ 6.0 9.2 16..__.f 7.4 7.7 24 .1 3.0 joaooo_-

SCANTIC RIVER AT BROAD BROOK, CONN.

Location.—Lat, 41°54’45”, long. 72°34’05”, 300 feet upstream from highway
bridge, half a mile downstream from Broad Brook, 1 mile southwest of
town of Broad Brook, Hartford County, and 5% miles upstream from
mouth.

DRAINAGE AREA.—98.4 square miles.

GAGE-HEIGHT RECORD.— Water-stage recorder graph except for period 5 p.m. Jan.
24 to 5 p.m. Jan. 26 when graph was computed on basis of range line,
floodmarks, one inspection, shape of normal recession graph, and, relation
to time of peak at station on Hockanum River at East Hartford.

STAGE-DISCHARGE RELATION.—Defined by current-meter measurements below 550
second-feet; extended to peak stage on basis of determinations of flood
flows of September 1938 at dams 7 and 9 miles above station.

Maxma—January 1938: Discharge, 1,810 second-feet 6 a.m. Jan. 26 (gage
height, 10.15 feet, from floodmark).

1928 to December 1937: Discharge, 1,820 second-feet Mar. 13, 1936
(gage height, 10.17 feet); gage height, 12.31 feet Mar. 21 (backwater
from Connecticut River).

Remarks.—Flood discharge affected by storage in one reservoir and several
small ponds.

Mean discharge, in second-feet, 1938

Day Jan. Feb. Day Jan. Feb. Day Jan. Feb. Day Jan. Fab.
______ 97 261 9____| 374 338 17__..p 129 165 25.._f 495 181
_____ 111 227 10_.__| 249 265 18 . . 124 162 26.___11,490 181
- -| 123 219 11| 171 231 19____} 126 168 27 .. 727 172
eeo-o| 114 317 12____| 140 202 20____} 125 185 28 ___| 3942 176
meeeo| 109 290 13_...| 136 212 21___ 119 173 29_.___} 244
6.___._| 112 260 14.___] 137 236 22 1 112 156 30..__] 221
7o - 273 421 15| 129 226 23____| 116 161 31_.__| 255
8 .- 415 436 16..__| 141 196 24 128 180
Monthly mean discharge, in second-feet. __________________________________ 246 228
Runoff, in inches_ _ . __ .. 2.88 2.42

Gage height, in feet, and discharge, in second-feet, at indicated time, 1938

Feet |Sec.-ft.| Feet |Sec.-ft. | Feet |Sec.-ft.| Feet | Sce.-ft. | Feet |Sec.-ft.| Feet |Sec.-ft.

Hour >
January 22 January 23 January 24 January 25 January 26 January 27
117 1.56 165 | 9.15 | 1,500 | 6.73 939
117 1.60 170 | 9.55 | 1,600 | 6.54 | 903
117 1.68 180 | 9.90 { 1,700 | 6.38 | 873
116 1.80 200 |{10.08 | 1,800 | 6.26 | 852
114 1.90 210 ]10.13 | 1,800 | 6.13 828
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Gage-height, in feet, and discharge, in second-feet, at indicated time, 1938—Continued

Feet | Sec.-ft.| Feet | Sec.-ft.| Feet |Sec.-ft.| Feet | Sec.-ft.| Feet |Sec.-ft. | Feet |Sec.-ft.
Hour
January 22 January 23 January 24 January 25 January 26 January 27
21 113 | 2.00 220 10.15 | 1,810 | 6.03 810
21 113 2.11 230 110.13 | 1,800 | 5.92 791
20 111 2.23 245 (10.11 | 1,800 | 5.82 773
.20 111 2.38 260 110.00 | 1,750 | 5.74 758
20 111 2.57 280 | 9.88 | 1,700 | 5.68 | 747
22 114 2.77 300 | 9.75 | 1,650 | 5.62 737
25 119 3.00 320 | 9.58 | 1,600 | 5.51 717
27 122 3.32 360 | 9.40 | 1,550 | 5.47 710
28 124 3.63 410 | 9.20 | 1,500 | 5.45 706
29 125 4.10 480 | 9.00 | 1,450 | 5.43 703
31 129 | 4.60 560 | 8.78 | 1,400 | 5.36 691
35 135 5.10 640 | 8.55 | 1,300 | 5.26 674
40 145 5.60 740 | 8.31 1,260 | 5.12 650
44 150 | 6.20 840 | 8.08 | 1,210 | 4.96 623
47 155 6.65 920 | 7.87 1,170 | 4.78 593
49 155 7.20 | 1,050 | 7.66 | 1,120 | 4.61 565
50 160 7.65 | 1,100 | 7.43 | 1,080 | 4.46 541
51 160 8,20 1,250 | 7.19 | 1,030 | 4.34 521
53 160 8.70 | 1,350 | 6.93 977 | 4.23 504
January 28 January 29 January 30 January 31 February 1 February 2
2a.m.| 4.03 472 2.47 267 2.10 231 1.93 213 | 2.58 278 | 2,12 233
4 3.83 440 2.30 | 250 | 2.06 227 1.96 217 | 2.48 268 | 2.12 233
6 3.73 426 2.17 237 2.04 225 2.00 221 | 2.44 264 | 2.14 235
8 3.68 418 2.10 231 1.99 220 2.04 225 | 2.42 262 | 1.88 208
10 3.60 406 2.07 228 1.97 218 2.20 240 | 2.40 260 | 1.86 205
12 n 3.50 391 2.11 232 2.12 233 2.35 255 | 2.37 257 | 2.11 232
2p.m.| 3.51 392 2.23 243 2.07 228 2.51 271 | 2.39 259 | 2.13 234
4 3.46 385 2.28 248 1.96 217 2.64 284 | 2.42 262 | 2.15 236
6 3.26 356 2.28 248 1.92 212 2.75 295 | 2.40 260 | 2.14 235
8 3.02 325 2.24 244 1.91 211 2.67 287 | 2.34 254 | 2.08 229
10 2.82 302 2.18 238 1.91 211 2.78 298 | 2.26 246 | 2.02 223
12 m 2.63 283 2.13 234 1.92 212 2.72 292 | 2.17 237 | 1.91 211
i

FARMINGTON RIVER AT RIVERTON, CONN.

Location.—Lat. 41°57°15”, long. 73°00’45”, a quarter of a mile downstream
from Still River, 1 mile downstream from Riverton, Litchfield County,
and 4 miles northeast of Winsted.

DRAINAGE AREA.—216 square miles,

GAGE-HEIGHT RECORD.— Water-stage recorder graph.

STAGE-DISCHARGE RELATION.—Defined by current-meter measurements below 5,700
second-feet; extended. Affected by ice Jan. 3-7, 18-21, 3 to 4 a.m. and 8:10
a.m. Jan. 25, Feb. 21, 22, 26-28.

Maxima.—January 1938: Discharge, 10,200 second- feet 11 a.m. Jan. 25 (gage
height, 9.52 feet); gage height, 9.96 feet 8:10 a.m. Jan. 25 (result of
ice jam).

1929 to December 1937: Discharge, 19,900 second-feet Mar. 18, 1936
(gage height, 13.42 feet).
Remarks.—Flow regulated by storage in Otis Reservoir (p. 69).
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Mean discharge, in second-feet, 1938

Day Jan, Feb. Day Jan, Feb, Day Jan. Feb. Day Jan Feb
716 354 396 395
674 320 434 340
520 300 467 300
462 320 426 210
516 320 380
621 332 360
520 313 414
394 392 413
Monthly mean discharge, in second-feet_ __________________________________ 737 534
Runoff, in inehes_ . L eeeecaioo. 3.93 2.57
Gage height, in feet, and discharge, in second-feet, at indicated time, 1938
Feet | Sec.-ft.| Feet |Sec.ft.| Feet |Sec.-ft. | Feet |Sec.-ft.| Feet |Sec.-ft.| Feet |Sec.-ft.
Hour
January 22 January 23 January 24 January 25 January 26 January 27
lam. oo omooo oo 2.22 373 | 6.73 | 4,960 | 4.08 | 1,610
2 2.12 335 2.02 298 2.17 354 2.35 426 | 6.51 | 4,610 | 4.02 | 1,560
F: Z PR PRI IR Y R P 2.75 540 | 6.30 | 4,290 | 3.95 | 1,5
4 2.08 | 320 1.91 260 | 2.21 369 | 3.40 780 | 6.08 | 3,960 | 3.90 | 1,450
[ S U ISR PR PPN U R, 3.94 | 1490 | 5.88 | 3,660 | 3 85 | 1.400
6 2.03 | 302 2.00 | 291 2.27 | 393 |5.00 | 2,540 | 5.69 | 3,400 | 3.81 | 1,370
G PN P, RN SRR N P 6.40 | 4,440 | 5.50 | 3,140 [ 3.75 | 1,320
8 2.03 | 302 2.06 313 2.35 | 426 7.72 | 6640 | 5.34 | 2,940 | 3.72 | 1,290
9 | _|o__._. 2.06 | 313 j..____ __...--| 885 | 8790 | 5.20 | 2,770 | 3.70 | 1,270
10 208 | 320 | 2.31 | 422 250 495 | 9.41 | 9970 | 5.08 | 2,630 | 3.68 | 1,250
11 | 9.52 110,200 | 4.99 { 2,530 | 3.64 | 1,220
12 n. 2.2 369 2.07 316 2.53 510 939 | 9930 | 4.95 | 2,480 | 3.66 | 1,240
lpm. oo oo 9.18 | 9,480 | 4.93 | 2,460 | 3.68 | 1,250
2 2.24 381 2.02 298 215 346 9.03 | 9,160 | 4.90 | 2,430 | 3.66 | 1,240
[ 25 IR S SO (RUPRpS AU B, 9.05 | 9,200 | 4.88 | 2,410 | 3.68 | 1,230
4 2.15 | 346 1.9 274 | 2 24| 381 8.94 | 8970 | 4.84 | 2,360 | 3.67 | 1,250
[ J PSR PR PRSI PRSPPI B [ 8.68 | 8450 | 4.79 | 2,310 | 3.64 | 1,220
6 2.09 323 2.11 331 2.27 393 8.43 7,960 | 4.72 | 2,230 | 3.64 | 1,220
7 e o . 8.23 | 7,580 | 4.61 | 2,120 | 3.59 | 1,180
8 2.11 331 2.10| 327 ;2.20| 365 | 800 7,140 | 4.53 | 2,040 | 3.55 | 1,150
[ ) 7.73 6,650 | 4.43 | 1,940 | 3.48 | 1,100
10 2.10 327 2.10 327 2.12 335 7.44 | 6,140 | 4.33 | 1,840 | 3.43 | 1.060
)5 SN IR DR PRSPPI R PR 7.20 5730 | 4.24 | 1,760 | 3.37 | 1,020
12m. | 2.07 316 [ 2.12| 335 (214 | 342 | 6.96| 5330 | 4.16 | 1,680 | 3.32 034
January 28 January 29 January 30 January 31 February 1 February 2
2am.] 3.2 928 2.71 600 2.40 448 2.59 540 | 2.87 692 | 2.34 422
4 3.15 868 | 2.75 | 622 | 2.62 555 | 2.61 550 | 2.88 698 | 2.46 476
[ 3.10 | 835 | 258! 535 | 2.62 555 | 2.77 634 | 2.76 628 | 2.33 418
8 3.07 816 2.64 565 2.79 644 2.84 674 | 2.76 628 | 2.30 405
10 3.04 796 2.70 595 2.59 540 3.02 783 | 2.77 634 | 2.44 467
12 n. 3.04 796 2.67 580 2.71 600 3.08 822 | 2.64 565 | 2.57 530
2p.m.| 3.06 | 809 |2.77 | 634 2.73 612 | 3.21 907 | 2.82 662 | 2.65 570
4 3.09 | 828 |2.75| 622 | 2.74| 617 | 3.20 900 | 2.81 656 | 2.73 612
6 3.05 | 82 |2.77| 634 |2.76 | 628 | 3.09 828 | 2.82 662 | 2.71 600
8 2.99 764 2.70 595 2.76 628 3.02 783 | 2.72 606 | 2.55 520
10 2.8 | 686 | 2.75| 622 | 2.71 600 | 2.96 746 | 2.54 515 | 2.48 486
12m. [ 2.68 | 585 |2.55| 520 | 2.67 | 580 | 2.90 710 | 2.44 467 | 2.45 472
Supplemental records.—Jan. 25, 8:10 a.m., 9.96 ft. (ice jam); Jan. 30, 1 a.m., 2.38 ft., 439 sec.-ft.;

7 a.m., 2.61 ft., 550 sec.-ft.; Feb. 2, 1 p.m., 2.34 ft., 422 sec.-ft.

stream from mouth.

FARMINGTON RIVER AT TARIFFVILLE, CONN.

Location—Lat. 41°54’35”, long. 72°45’40”, at Tariffville, Hartford County,
half a mile upstream from Hartford Electric Light Co.’s plant, three-
quarters of a mile downstream from Salmon Brook, and 12 miles up-

DRAINACGE AREA.—5T8 square miles,
748116—48—6
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GACGE-HEIGHT RECORD.— Water-stage recorder graph, except for period Jan. 16-20

when float was frozen in well.

STAGE-DISCHARGE RELATION.—Varies with number of generators operating at

power plant. Base rating curves have been developed for flow through
one and two generators operating at full capacity and for flow over spill-
way of dam with no generators operating. These ratings are correlated
by stage-relation curves and are defined by discharge measurements and
computations of flow over dam. When generators ran at less than full
capacity discharge was determined from adjusted gage-height graph.
Spillway rating used 6 p.m. Jan, 25 to 9 am. Jan. 29; one-generator rating
used Jan. 8, 9, 10 a.m, Jan. 29 to 8 a.m. Jan. 30; two-generator rating
used Jan, 1-7, Jan, 10 to 5 p.m. Jan, 25, 9 a.m Jan. 30 to Feb. 28, except
for periods of ice effect, Jan. 1-4, Jan. 10 to 5 p.m. Jan. 25.

Maxmma.—January 1938: Discharge, 11,900 second-feet 11 a.m. to noon Janu-

ary 26 (gage height, 9.62 feet).
1928 to December 1937: Discharge, 26,900 second-feet Mar. 19, 1936
(gage height, 13.4 feet).

Remarks.—Discharge during period of no gage-height record or periods of

ice effect based on operation records of Hartford Electric Co.’s plant, half
a mile below station. Flood discharge affected by storage and diversion.
For information on storage and diversion see records for Otis Reservoir
at Cold Spring, Mass., Barkhamsted Reservoir at Barkhamsted, Conn.,
East Branch Reservoir at New Hartford, Conn., Nepaug Reservoir near
Collinsville, Conn.

Mean discharge, in second-feet, 1938

Jan. Feb. Day Jan, Feb. Day Jan. Feb. Day Jan. Feb.
950 1,300 25__..] 5,320 | 1,340
900 1,380 26____111,100 | 1,240
750 1,460 27..__] 6,660 | 1,100
850 1,460 || 28____| 3,460 935
850 1,340 29____| 2,390
860 1,340 30_._.| 2,060
840 1,340 31...| 2,420
777 1,460

1,699
3.06

Gage height, in feet, and discharge, in second-feet, at indicated time, 1938

Feet | Sec.-ft.| Feet |Sec.-ft.| Feet |Sec.-ft.| Feet |Sec.-ft. | Feet | Sec.-ft.| Feet | Sec.-ft.
Hour
January 22 January 23 January 24 January 25 January 26 January 27
1a.m. 9.00 {10,300 |- _ - |-co___-
2 9.20 (10,800 | 8.22 | 8,630
3 9.18 (10,800 |- ____}._——.___
4 9.27 (10,900 | 7.97 | 7,980
5 936 {11,200 |._.__ |  ___
6 9.45 111,400 | 7.75 | 7,520
7 9.50 111,600 |- ___jooo---
8 9.55 {11,700 | 7.53 | 7,050
9 9.58 |11,800 |- __|oce-o_-
10 9.60 | 11,800 { 7.33 | 6,650
11 9.62 |11,900 | 7.29 |_______
12 n. 9.62 | 11,900 | 7.20 | 6,600
1p.m 9.60 | 11,800 |- ___{._.__.__
2 9.58 111,800 | 7.10 | 6,400
3 9.564 [11,700 |- ___|.______
4 9.50 | 11,600 | 6.98 | 6,200
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Gage-height, in feet, and discharge, in second-feet, at indicated time, 1938—Continued

Feet | Sec.-ft.| Feet {Sec.-ft.| Feet |Sec.-ft.| Feet |Sec.-ft. | Feet | Sec.-it.| Feet |Sec.-ft.
Hour

January 22 January 23 January 24 January 25 January 26 January 27
5 8.78 | 8800 | 9.46 {11,400 |______| ______
6 8.48 ) 9,110 | 9.38 [11,200 | 6.79 | 5,800
7 8.53 1 9,220 | 9.30 {11,000 | _____|__.___.
8 8.53 | 9,220 | 9.20 | 10,800 | 6.66 | 5,370
9 8.56 | 9,290 | 9.07 [ 10,500 |._____|[_______
10 8.63 | 9,450 | 8.91 | 10,100 | 6.42 | 4,940
11 8.60 1 9590 | 8.73 | 9680 |_._.___|_ . __.
12 m 8.70 | 9,610 | 8.55 9,260 | 6.23 | 4,620
2amf____..
4 5.
[
8 5.
10 5.
12 n. 5.2
2pm.|._____
4 5.
6 |-
8 4.
10 |..____
12 m 4

Supplemental records: Jan. 24, 4:30 p.m., 2.80 feet (ice effect).

OTIS RESERVOIR AT COLD SPRING, MASS.

Location.—Staff gage at dam, lat. 42°09'35”, long. 73°03’33”, on unnamed
stream three-quarters of a mile upstream from its debouchment into
Farmington River and 1 mile northeast of Cold Spring, Hampden
County.

DRAINAGE AREA.—17.2 square miles.

GAGE-HEIGHT RECORD.—One gage reading daily, usually at 7 a.m. Gage height
at midnight computed from graph of gage readings and study of gate
operation and weather records.

STAGE-DISCHARGE RELATION.—Qutflow computed from record of gate openings. No
flow over spillway during period Jan. 1 to Feb. 28.

Remarks.—Inflow computed from outflow adjusted for change in contents of
reservoir., No adjustments for evaporation from reservoir surface. Rec-
ords based on data furnished by the Collins Co., Collinsville, Conn.

Discharge, in second-feet, and change in contents in equivalent second-feet, 1938

January February
Day
Observed Change in Observed Change in
outflow Contents Inflow outflow Contents Inflow

1 59 —40 19 0.0 +80 80
2 59 —39 20 .0 +51 51
3 70 —58 12 .0 +46 46
4 88 —78 10 .0 +46 46
5 87 —-78 9 .0 +46 46
6 75 —53 22 .0 +71 71
7 19 +58 77 .0 +107 107
8 29 +24 53 .0 +107 107
9 58 —19 39 .0 +57 57
10 58 —24 34 .0 +42 42
11 58 —24 34 .0 —+42 42
12 58 —24 34 .0 +42 42
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Discharge, in second-feet, and change in contents in equivalent second-feet, 1938

—Continued
January February
Day
Observed Change in Observed Change in
outflow Contents Inflow outflow Contents Inflow
13 58 —24 34 0.0 +47 47
14 58 —24 34 .0 +42 42
15 58 —24 34 .0 +42 42
16 58 —24 34 .0 +42 42
17 58 —24 34 34 +21 55
18 58 —24 34 63 -10 53
19 58 —-19 39 3 ~10 53
20 58 —19 39 63 —10 53
21 58 -19 39 63 —10 53
22 57 —19 38 63 —-10 53
23 57 —19 38 63 —10 53
24 65 .0 65 63 —10 53
25 27 “+415 442 78 —-37 41
26 00 ~+131 131 93 —57 36
27 0.0 +100 100 93 —62 31
28 0.0 +85 85 92 —78 14
29 0.0 +80 80 o= - -
30 0.0 -+80 80 - . _—
31 0.0 +85 85 - _- -
January February

Monthly mean outflow, in second-feet____ ... _______________ 46.6 29.7

Outflow, ininches. . .________________ - 3.12 1.80

Monthly mean inflow, in second-feet - 59.0 52.1

Inflow, ininches_______________________ _ 3.95 3.16

BARKHAMSTED RESERVOIR NEAR BARKHAMSTED, CONN.

Location—Lat. 41°54’55”, long. 72°57°05”, on East Branch of Farmington
River 1% miles south of Barkhamsted, Litchfield County, and 8% miles
upstream from mouth.

DraINAGE AREA.—50.5 square miles.

Remarks.—Elevations,of reservoir surface are for 8 a.m. Change in contents is
for 24-hour period prior to 8 a.m. except after Sundays and holidays
when figure shown is change in contents for total period between read-
ings. Record furnished by Water Bureau of the Metropolitan District
Commission, Hartford, Conn.

Elevation, in feet, and change in contents, in millions of gallons, 1938

January February
Day
Elevation Change in contents Elevation Change in contents
o 431.65 -19
2 . 430.60 ~30
3 425.67 —30 429.75 —22
4 425 .50 -3 29.21 —14
5 425.49 -1 429.00 —6
6 425 .41 -2 | .| -
7 425 .84 +10 430.19 +31
8 430.40 +111 432.71 +76
9 | .. R 432.35 —12
10 430.91 +14 431.59 —25
11 430.03 —24 430.79 —23
12 428.79 —31 429 .90 —24
13 427 .91 2 S R
14 427 .50 —10 428.79 —-27
15 427.08 —11 428.90 +2
6 | [ 427 .45 —35
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Elevation, in feet, and change in contents, in millions of gallons, 1938—Continued

January February <
Day
Elevation Change in contents Elevation Change in contents
17 426.20 —19 427 .29 —4
18 425.85 —8 127.00 —6
19 425.41 -9 426.97 -1
20 425.50 —+1 o= R
21 425.38 —4 426 .33 —15
22 425 .50 +4 426.00 -7
23 1 ... R 426.90 +21
2 425.32 -5 427.35 +10
2 430.80 +134 —14
26 447 .62 +829 +6
27 444.05 —202 R
28 439.35 —257 —28
29 435.25 —206 R
30 | . . R
31 432.25 -12r R
January February
Change in contents, in millions of gallons________ +139 — 166

EAST BRANCH RESERVOIR AT NEW HARTFORD, CONN.

Location.—Lat. 41°52’55”, long. 72°57’25”, on East Branch of Farmington

River 1 mile east of New Hartford, Hartford County, and 1% miles up-
~ stream from mouth.

DrAINAGE AREA.—61.2 square miles.

Remarks.—Elevations of reservoir surface are for 8 a.m. crest of spillway at
elevation 422.5 feet. Change in contents is for 24-hour period previous to
& a.m. except after Sundays and holidays when figure shown is change
in contents for total period between readings. Record furnished by Water
Bureau of the Metropolitan District Commission, Hartford, Conn.

Elevation, in feet, and change in contents, in millions of gallons, 1938

January February
Day
Elevation Change in contents Elevation Change in contents
1 N 422.90 —8
2 I 422.90 .0

3 —~347 422 .85 —8
4 —23 422.35 —45
5 -39 422 .45 —15
6 —328 o R,
7 —36 421 .50 —138
8 + 137 422.60 +160
9 o 422.65 +8
10 +277 422 .60 -8
11 +40 422 .45 —22
12 +19 423.00 +83
13 +6 0 I
14 —12 420.00 —426
15 . —16 419.05 —117
6 | . . 417.95 —~133
17 415.35 —58 416.70 —136
18 414.55 —84 415.25 —163
19 413.80 —82 414.00 —131
20 412.90 105 7 ______ S
21 412 .40 —48 411.85 —227
22 412.10 -28 1 . e
23 | R 408.00 —343
24 411.35 —62 406.20 — 143
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Elevation, in feet, and change in contents, in
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millions of gallons, 1938—Continued

January February
Day
Elevation Change in contents Elevation Change in contents
25 411.30 —4 405.93 —22
26 418.20 +730 105 .40 —49
27 4227 +601
28 423 .40 +110
29 423.00 —63
30 . S
31 422.95 —8

Change in contents, in millions of gallons_.______ '

January

February

+877

—1940

NEPAUG RESERVOIR NEAR COLLINSVILLE, CONN.

Locarion.—Lat, 41°49°40”, long. 72°56’05”, on Nepaug River a quarter of a
mile upstream from mouth and 1% miles northwest of Collinsville, Hart-

ford County.

DRAINAGE AREA.—32.0 square miles.
Remarks.—Elevations of reservoir surface are for 8 a.m. crest of spillway at
elevation of 485.0 fecet. Change in contents is for 24-hour period prior
to 8 a.m. Diversions for Hartford municipal supply are for calendar day.
Record furnished by Water Bureau of the Metropolitan District Commis-
sion, Hartford, Conn.

Elevation, in feet, and change in contents and diversion, in millions of gallons, 1938

January February
Day
Change in Change in
FElevation contents Diversion Elevation contents Diversion

1 482 .44 —5.4 23.5 484 .48 -13.7 19.5

2 482 .54 +26.9 23.5 4841.30 —49.4 19.5

3 482 .54 0.0 23.5 484.09 —57.5 19.5

4 482 .58 +10 8 23.5 483.99 —27.4 19.5

5 482 .60 +5.4 235 483.85 —38.2 19.5

6 482 .62 +5.4 23.5 483.70 —40.9 19.5

7 482 .78 +43.1 23.5 483 76 +16-4 19.5

8 483 .07 +78.4 23.5 483 .88 +32.7 19.5

9 483.08 +2.7 23.5 483.80 —21.8 19.5
10 482 .91 —46 .0 23.5 483.66 —38.1 19.5
11 482 .69 —59.4 23.5 483 .48 —49.0 19.8
12 482 .45 —64.6 23.5 483 .29 —51.6 20.0
13 482 .27 —60.3 230 483.10 —51.5 20.0
14 482 .02 —-55.0 23.0 482.96 -37.9 19.8
15 481.74 —~74.8 23.0 482.83 —35.1 19.0
16 481.70 -10.7 23.0 482.92 +24.3 18.9
17 481.75 +13.4 23.0 483.01 +24.3 18.9
18 481.77 +5.3 230 483.07 +16.2 20.8
19 481 .83 +16.0 23.0 483.17 +27.1 22.2
20 481.85 +5.3 23.0 483.25 +21.7 22.0
21 481.87 +5.3 23.0 483.35 +27.1 22.0
22 481.92 +13 .4 23.0 483.39 +10.9 22.0
23 481.95 +8.0 23.0 483 .47 +21.7 22.0
24 481.97 +5.4 23.0 483.36 —-29.9 22.0
25 482.32 +93.8 22.0 483.12 —-65.1 22.0
26 485.23 +793.5 19.5 482.87 —67.6 22.0
27 485.21 —-5.5 19.5 482.90 +8.1 22.0
28 485.05 —44.3 19.5 483.00 +27.0 22.0
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Elevation, in feet, and change in contents and diversion, in millions of gallons, 1938
—~Continued

January February
Day )
Change in Change in
Elevation contents Diversion Elevation contents Diversion
29 484 .88 —46.9 19.5 - - -
30 48473 —41.4 19.5 - = -
31 48453 —55.0 195 = - =
January February
Change in contents, in millions of gallons___________.____._____ +562.8 —417.2
Diversion, in millions of gallons. . . ________________..___ 697.0 572.4

BURLINGTON BROOK NEAR BURLINGTON, CONN.

Location.—Lat. 41°47'10”, long. 72°57’55”, 14 miles north of Burlington,
Hartford County, 2% miles upstream from mouth, and 3 miles south-
west of Collinsville.

DraINAcE AREA—4.1 square miles.

GAGE-HEIGHT RECORD.—Water-stage recorder graph.

STAGE-DISCHARGE RELATION.—Artificial control consists of a sharp-edged orifice
1 foot square and a sharp-crested rectangular weir 12 feet long with end
contractions 5 feet high. Crest of weir is at gage height 1.02 feet and
1.02 feet above bottom edge of orifice. Rating curve which was developed
from formula and coefficients checked by current-meter measurements
below 49 second-feet. Affected by ice Jan. 1-4, 6, 9-21, 3 a.m. Jan. 27 to
11 a.m. Jan. 29, 5 a.m. to 12 m,, 5 p.m., 6 p.m. Feb. 1, 12 p.m. Feb. 1 to
2 p.m. Feb. 2, Feb. 11, 16, 17, 20-22, 26, 28.

Maxma.—January 1938: Discharge, 474 second-feet 9:30 a.m. Jan. 25 (gage
height, 6.42 feet).

1931 to December 1937: Discharge, 503 second-feet Mar. 12, 1936 (gage
height, 6.58 feet).

Remarks.—Flood discharge not affected by artificial storage.

Mean discharge, in second-feet, 1938

Day Jan. Feb. Day Jan, Feb. Day Jan Feb. Day Jan Feb
6.3 13.5 11.5 12.1 8.0 7.71
6.0 9.54 8.6 12.1 6.85 7 7.8
7.2 10.1 7.7 9.3 8.63 .2 5.52
6.0 17.6 7.1 8.95 8.3 .9 5.3
577 | 11 .4 5.5 10.3 8.6 .0
4.8 12.7 5.5 13.9 8.0 .47
Y S 32.3 32.2 6.0 10.6 8.00 5
S 27.2 13.6 5.0 8.0 7.41
Monthly mean discharge, in second-feet______.__._ . ________.___ 15.2 10.6
Runoff, in inehes_ - _ .. 4,28 2.70
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Gage height, in feet, and discharge, in second-feet, at indicated time, 1938

|

Feet | Sec.-ft.| Feet |Secc.-ft.| Feet |Sec.-ft.| Feet Ser‘.»ft.i Feet | Sec.-ft.| Feet |Sec.-ft.
Hour

January 22 January 23 January 24 January 25 January 26 January 27
1 am. 1.23 8.00 | 2.35
2 1.33 | 11 4 2.26
3 1.46 | 16.4 2.20
4 163 24.0 2.13
5 1.80 | 32.6 2.06
6 1.98 | 42.8 1.96
7 3.75 |179 1.90
8 5.85 1394 1.85
9 6.28 [451 1.80
10 6.39 469 1.77
11 6.05 {418 1.78
12 n. 5.40 (345 1.94
1p.m 4.85 (286 1.81
2 4.45 1246 1.76
3 4.16 [217 1.74
4 3.88 1191 1.72
5 3 60 {165 1.71
6 3.36 144 1.69
7 3.18 |129 1.67
8 2.99 |114 1.63
9 2.84 1102 1.54
10 2.7 91 1.48
11 2.55 | 80 1.46
12 m 2.45 | 74 1.47

January 28 January 29 January 30 January 31 February 1 February 2
2aan,| | 1.30 | 10.5 - ___.|.___.__. 1.33 | 11.4 1.44 { 15.6 1.32 9.3

_____________ 1.30 | 10.5 1.26 8.465 | 1.384 | 11.7 1.42 | 14.7 1.34 9.0
6 1.32 | 11 1.30 | 10.5 ... |...-... 1.37 | 12.8 1.40 | 13 1.35| 8.6
8  |aeo-o-o. 1.30 | 10.5 1.25 863 | 1.41 | 14.3 1.41 | 12.5 1.36 8.6
10 oo 1.30 | 10.5 ... |...o._. 1.46 | 16.4 1.43 | 12 1.36 8.6
12 n 1.51 | 10.5 1.30 | 10.5 1.24 8§32 ] 1.506 | 20.7 1.46 | 12 1.38 9.3
2pam.) oo 1.31 | 10.6 | _____|_._____ 1.65 | 250 1.46 | 16.4 1.44 | 12,5

_____________ 1.42 | 14.7 1.27 9.27 { 1.70 | 27 .4 1.44 | 15.6 1.37 1 12.8
6 1.30 ] 10.5 1.47 1 16.8 | .. _|.__._.. 1.68 | 26.4 1.43 | 13.5 1.29 9.93
8 oo 1.45 | 16.0 1.32 | 11.0 1.63 | 24.0 1.40 | 13.9 1.25 8.63
10 oo . 1.36 | 12.4 [ _____|.______ 1.51 | 18.5 1.29 9.93 | 1.24 8.32
12 m 1.30 | 10.5 1.29 | 9.93 | 1.33 | 11.4 1.43 | 15.1 1.29 9.6 1.24 | 8.32

Supplemental records.—Jan. 23, 6:45 a.m., 2.20 ft., 56 second-feet; 9:30 a.m., 6.42 ft., 474 second-feet;
Feb. 1, 3 p.m., 1.49 ft., 17.6 second-feet.

SOUTH BRANCHE OF PARK RIVER AT HARTFORD, CONN.

Locarion.—Lat. 41°44'02”, long. 72°42’51”, at Newfield Avenue bridge, Hart-
ford, Hartford County, 0.7 mile downstream from Trout Brook, and 3.3
miles upstream from confluence with North Branch of Park River. Datum
of gage is 31.07 feet above mean sea level, (general adjustment of 1929).

DRAINAGE AREA.—40.6 square miles.

GAGE-HEIGHT RECORD.—Water-stage recorder graph.

STAGE-DISCHARGE RELATION.—Affected by rate of change of stage above gage
height about 5 feet. Base rating cure defined by current-meter measure-
ments (adjusted for changing stage when required) below 1,300 second-
feet and extended to peak stage on basis of comparison with stations on
North Branch of Park River and Park River. Above gage heights about
5 feet, rather poorly defined rating curve developed for different rates of
changing stage on basis of several measurements. Affected by change in
recording conditions 1 to 8 p.m, Jan 25 when water entered gage house
around door and through ventilators. Affected by ice Jan. 1-4, 7, Jan, 12
to 11 a.m. Jan. 23, 5 a.m. to 1 p.m. Jan. 27, 7 am. to 1 p.m. Jan. 28, 4
a.m, to 7 a.m. and 9 a.m. to 2 p.m. Jan. 29, 1 a.m. to 12 m. Feb. 2, Feb,
16, 17, 21, 22, 28.
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Maxima—January 1938: Discharge, 2,860 second-feet 4 p.m. Jan. 25; gage
height, 12.65 feet 5 p.m. Jan. 25.
1936 to December 1937: Discharge, 1,660 second-feet Nov. 29, 1937 gage
height, 9.66 feet, Nov. 29, 1937 occurred 1 hour later than maximum dis-
charge. Flood of Mar. 12, 1936, reached a stage of 12.1 feet as deter-
mined from floodmarks by city envlneers of Hartford (discharge not de-
termined).
Remarks.—Flood discharge not appreciably affected by artificial storage.

Mean discharge, in second-feet, 1938

Day Jan Feb. “ Day Jan, Feb. Day Jan, Feb. Day Jan Feb.
______ 44 114 9___.| 143 104 17__ . 60 70 25..._11,800 100
- 55 78 10.__..{ 100 107 18.___ 50 78 26_..__| 681 90
- 55 99 jj 11____ 71 86 19..__ 44 86 27.... 237 82
- 48 172 4 12.___ 60 79 20____ 46 79 28 .| 132 70
- 47 102 | 13.___ 55 106 21_... 14 75 29.___ 88
44 07 || 1420 70 0 118 |l 2201001 42 75 11300 83
-~ 240 224 | 15..__ 60 93 23 44 82 31.___1 138
______ 276 126 ‘! 16.__. 55 | 75 ‘ 2-1_-..‘1 45 100
| | !
Monthly mean discharge, in second-feet___________________________________ 160 98.8
Runoff, in inches_ o oo 4.54 2.53
Gage height, in feet, and discharge, in second-feet, at indicated time, 1938
Feet |Sec.-ft. | Feet |Sec.-ft. l Feet 1 Sec -ft. l Feet |Sec.-ft.| Feet j‘ Sec.-ft. ’ Feet ‘Ir Sec.-ft.
Hour |
January 22 January 23 January 24 ‘ January 25 January 26 January 27
i \
2.67 91 110.80
3.32 138 (10.26
4.19 207 | 9.86
5.10 305 ) 9.52
5.87 465 | 9.17
6.48 650 | 8.81
7.20 970 | 8.49
1 8.01 1,290 | 8.17
8.04 | 1,670 | 7.84
9.77 | 1,980 | 7.57
_.|10.52 | 2,260 | 7.31
11.10 | 2470 | 7.09
12 15 ! 2,640 | 6.92
12.40 1 2,760 | 6.78
12.58 | 2,840 | 6.66
12.64 | 2,860 | 6.57
12.65 | 2,850 | 6.49
12.60 | 2,820 | 6.41
12.49 | 2780 | 6.34
12.28 | 2,720 | 6.28
11.77 | 2,600 | 6.21
11.50 | 2,440 | 6.13
1.22 | 2270 | 6.04
10.91 ’ 2,100 | 5.96
January 28 January 31 February 1 February 2
2a.m. 3.65 164 2. 2.69 92 | 3.46 149 | 2.54 78
4 3.43 146 2. 2.72 94 | 3.28 134 | 2 .44 68
6 3.24 131 2. 2.76 97 | 3.09 120 | 2.28 62
8 3.14 120 2. 2.81 101 | 2.90 107 | 2.27 60
10 3.20 120 2. 2.90 107 | 2.68 92 | 2.56 62
‘2 n. 3.37 125 2. 3.19 | 127 | 3.01 115 | 2.60 82
2p.m.| 3.39 143 2. 3 .54 | 155 | 2.93 109 | 2.76 97
4 3.33 138 2. 3.88 | 182 | 2.91 108 | 2.66 90
6 3.18 127 2. 4.05 196 | 2.90 107 | 2.62 87
8 3.05 118 2. 4.00 192 | 2.85 104 | 2.59 85
10 2.96 111 2. 3.85 180 | 2.76 97 | 2.55 82
i2m. | 2.88 106 2.7 3.65 164 | 2.63 88 249 78
! | ; :

Suonlemental records.—Feb. 1, 10:30 a.m., 2.64 feet, 89 sec.-ft.
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PARK RIVER AT HARTFORD, CONN.

Location.—Lat. 41°45’36”, long. 72°41'42”, at plate-girder footbridge on
Riverside Street, Hartford, Hartford County, 1300 feet downstream from
confluence of North and South Branches of Park River, and 2.3 miles
upstream from mouth. Datum of gage is 27.13 feet above mean sea level,
(general adjustment of 1929).

DRAINAGE AREA.—T4.0 square miles.

GAGE-HEIGHT RECORD.—Water-stage recorder graph.

STAGE-DISCHARGE RELATION.—Defined by current-meter measurements.

Maxmma~—January 1938: Discharge, 5,650 second-feet 5:30 p.m. Jan. 25 (gage
height, 9.16 feet).

1936 to December 1937: Discharge, 2,880 second-feet Nov. 29, 1937
(gage height, 6.81 feet). ‘

Flood of Mar. 12, 1936, reached a stage of 9.0 feet as determined from
floodmarks by city engineers of Hartford (discharge, 5,400 second-feet).
Backwater from Connecticut River on Mar. 21, 1936, caused a stage of
10.7 feet as determined from floodmarks,

Remarks.—Flood discharge probably not appreciably affected by artificial

storage.
Mean discharge, in second-feet, 1938
Day Jan. Feb. Day Jan. Feb. ‘ Day Jan. Feb. Day Jan. Feb.
|
) DR, 59 194 9____| 2356 168 ‘\ i7__,, 87 96 25____1 3,220 160
2 . 87 121 10.___{ 154 172 & 8 _._ 79 103 26____| 1,690 146
3. - 87 140 11___.| 112 136 §| 19.-_. 59 122 27 .- 385 129
4. - 76 208 12.___ 90 119 11 20____ 64 122 28_ .. 201 115
[ 73 184 13..__ 82 161 P21 L. 59 106 29___ 134
[ S 70 152 14____| 103 206 22 ___ 63 106 30_.._ 124
7- _| 481 421 16 .- 96 157 | 23 64 119 31.._.| 212
8 ____. 626 232 16___ 82 112 24 66 150 |
, il i i
Monthly mean discharge, in second-feet___________________________________ 292 159
Runoff, in inches . e~ 4.55 2.24

Gage height, in feet, and discharge, in second-feet, at indicated time, 1938

Feet | Sec.-ft.| Feet |Sec.-ft.| Feet |Sec.-ft.| Feet [Sec.-ft.| Feet | Sec.-ft.| Feet | Sec.-ft.

Hour
January 22 January 23 January 21 January 235 January 26 January 27
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Gage-height, in feet, and discharge, in second-feet, at indicated time, 1938—Continued

Feet | Sec.-ft. | Feet |Sec.-ft.| Feet | Sec.-ft.| Feet |Sec.-ft.| Feet |Sec.-ft.| Feet [Sec.-ft.
Hour

January 28 January 29 January 30 January 31 February 1 February 2
2a.m., 3.12 251 2.87 154 )L |.o_-__ 2.83 140 | 3.18 276 | 2.81 132
4 3.06 226 2.83 140 2.84 143 | 3.09 238 | 2.77 119
6 3.00 202 2.80 129 2.84 143 { 3.01 206 | 2.72 103
8 2.93 175 2.78 122 2.85 146 | 2.95 183 | 2.69 93
10 2.90 164 2.73 106 2.89 160 | 2.90 164 | 2.68 90
12n 2.94 179 2.76 116 3.00 202 | 2.89 160 | 2.76 116
2p.m.| 2.99 198 2.81 132 3.07 230 | 2.95 183 | 2.80 129
4 3.02 210 2 .84 143 3.12 251 | 2.94 179 | 2.82 136
6 3.01 206 2.84 143 3.20 285 | 2.94 179 | 2.82 136
8 2.99 198 2.83 140 3.25 308 | 2.94 179 | 2.82 136
10 2.95 183 2.81 132 3.27 316 | 2.90 164 | 2.80 129
I2m. | 2.91 168 2.80 129 3.23 208 | 2.85 146 | 2.78 122

Supplemental records.---Jau, 25, 5:30 p.m., 9.16 feet, 5,650 sec.-ft.

NORTH BRANCH OF PARK RIVER AT HARTFORD, CONN.

Locarion~—Lat., 41°47°03”, long. 72°42'31”, 60 feet downstream from stone
arch bridge on Albany Avenue, Hartford, Hartford County, and 3 miles
upstream from confluence with South Branch of Park River. Datum of
gage is 34.20 feet above mean sea level (general adjustment of 1929).

DrAINAGE AREA.—25.3 square miles.

GAGE-HEIGHT RECORD.— W ater-stage recorder graph except for period Jan. 16-22
when float was bound by frost. Affected by change in recording condi-
tions 11 a.m. to 5:30 p.m. Jan. 25 when water was over gage-house floor.

STAGE-DISCHARGE RELATION.—Defined by current-meter measurements below 800
second-feet; extended logarithmically to peak stage and verified by area-
veloeity computations and comparisons with flood records for stations
on South Branch and Park River. Affected by ice Jan. 1-7, 12-15, 3 a.m.
to 10 a.m. and 12 m, to 12 p.m. Jan, 28 1 a.m, to 2 p.m. Jan 29 (6 to 10
a.m. and 9:30 p.m. to 12 p.m.). Jan. 30 10:30 a.m. to 11:30 a.m. Jan. 31
3 am. to 12 m. and & p.m. to 12 p.m. Feb. 1, 1 a.m. to 11 a.m. Feb. 2 12,
13, 16, 17, 21, 22, 28, Affected by change in recording conditions 11 a.m.
to 5:30 p.m. Jan. 25 when water was over gage-house floor.

Maxma~—January 1938: Discharge, 1,640 second-feet 2 p.m. Jan. 25 (gage
height, 11.81 feet).

1936 to December 1937: Discharge, 960 second-feet Nov. 29, 1937 (gage
height, 7.8 feet).

Flood of Mar. 12, 1936, reached a stage of 11.2 feet as determined from
floodmarks by Hartford city engineers (discharge probably 1,520 second-
feet).

Remarks.—Flood discharge probably not appreciably affected by artificial
storage.



78 MINOR FLOODS IN NORTH ATLANTIC STATES

Mean discharge, in second-feet, 1938

| |
Day ; Jan. Feb Day 4‘ Jan, Feb. Day % Jan, Teb Day Jan Feb.
i |
,,,,,, | 10 58 [ 95 48 17 20 25_._.11,060 47
_____ 16 -39 10 47 50 16 24 26____| 414 43
,,,,, 22 42 11 29 36 15 34 27____| 104 37
..... 18 110 12, 20 32 14 32 28 . 55 30
_____ 18 63 13____} 18 50 14 24 29____ 38
,,,,, 16 1+ 56 14 20 68 18 26 30..__ 33
..... 230 185 15___ ] 19 42 21 29 31__._ 80
______ 253 72 6. 18 24 22 39
i |
Monthly mean discharge, in second-feet__________________________ . _______ 89.4 48.6
Runoff, in inches _ _ e 4.07 2.00

Gage height, in feet, and discharge, in second-feet, at indicated time, 1938

i
Feet ; Sec.-ft. | Feet | Sec.-ft.| Feet |Sec.-ft.| Feet | Sec.-ft.| Feet | Sec.-ft.| Feet |Sec.-ft.
Hour "
January 22 January 23 January 24 January 25 January 26 January 27
1am, 45 | 7.37 800 |_.____ I
2 88 | 6.91 822 .. ___|..__.
3 152 | 6.47 757 2 59 116
4 283 | 6.01 692 |-
5 495 | 5.56 629
6 672 | 5.12 568
7 828 | 4.77 530
8 1,060 | .42 192
9 1,240 | 4.08 453
10 1,390 | 3.80 415 oo |- -
11 1,500 | 3.61 382 .. | _____
12 n. 1,580 | 3.42 335 2.51 99
1p.m 1,630 | 3.34 312 (| __
2 1,640 | 3.29 297 i .
3 1,630 | 3.20 271 2.54 105
4 1,590 | 3.13 251 | |-
5 1,540 | 3.05 230 |- -l .
6 1,480 | 3.00 216 2.61 120
7 1,410 | 2.96 206 |- |.______
8 1,330 | 2.90 190 .o ... -
9 1,240 | 2.82 169 2.46 89
10 1,140 | 2.73 47 ..
1) 1,050 | 2.68 136 .| ...
12 m. 968 | 2.65 129 2.37 73
January 28 January 29 January 30 January 31 February 1 Tebruary 2
2am. 2.30 62 \______ | ______ 2.01 33 2.12 41 | 2.36 72 2.30 39
4 2.28 54 2.34 41 1.99 31 2.13 42 | 2.40 52 2.29 38
6 2.27 49 o ____|.____ = | 1.98 30 2.16 45 | 2.40 45 2.28 38
8 2.24 45 2.20 33 1.97 28 2.20 49 | 2.41 44 2.27 37
10 2.16 43 e 1.96 28 2.27 58 | 2.33 47 2.12 36
12 n. 2.32 49 2.10 34 1.98 31 2.42 82| 2.26 54 2.10 39
2p.m.{ 2.51 60 | ... 2.02 33 2.53 103 | 2.34 68 2.11 40
4 2.55 66 2.10 39 2.04 35 2.60 118 | 2.38 75 2.16 45
6 2.55 62 ... 2.06 36 2.62 122 { 2.34 68 2.13 42
8 2.48 56 2.11 40 2.09 38 2.61 120 | 2.27 56 2.08 38
10 2.44 552 I 2.30 40 2.58 114 | 2.31 49 2.04 35
12 m. 2.41 49 2 .04 35 214 41 2.50 7 | 2.32 43 2.02 33

Supplemental records.—Jan. 28, 11 a.m,, 2.15 ft., 44 seec.-ft.; Jan. 30, 9:30 p.m., 2.10 ft.; Jan. 31, 11
a.m., 2.41 ft.

HOCKANUM RIVER AT OUTLET COF SHENIPSIT LAKE,
AT ROCKVILLE, CONN.

LocaTioN.—Lat. 41°52'06”, long. 72°25’56"”, three-quarters of a mile east of
Rockville, Tolland: County.

DRAINAGE AREA.—16.5 square miles.

GACE-HEIGHT RECORD.—One reservoir gage reading daily in morning except Sun-
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days. Gage height at midnight determined from graph of gage readings.
STAGE-DISCHARGE RELATION.—Observed discharge computed from flow over spill-
way and through pumps, venturi meter, wheel, and gate.
Remarks.—Daily and monthly mean discharges adjusted for change in con-
tents of Shenipsit Lake. No corrections made for evaporation from lake
surface. Basic data furnished by Rockville Water & Aqueduct Co.

Discharge, in second-feet, and change in contents. in equivalent second-feet, 1938

\
January ‘r Februnary
Day; i ‘ [ . .
Observed Change in | Adjusted Observed i Change in Adjusted
contents ' contents
1 4 +15 1 19 60 —13 47
(oo | WO B & L o
2 —6 — 17
4 31 —12 19 [ 60 —13 47
6 37 — . 6.
7 34 124 158 45 +63 108
8 8 +41 49 ] 61 -9 52
9 0.0 +47 17 | 60 —19 41
B i A -3 5
5 —i : —2f 35
12 48 —0 30 ' 23 +13 36
13 45 —15 30 0.0 +38 38
14 60 —36 24 45 +6 51
15 24 -3 21 60 -9 51
16 0.0 +21 21 50 -9 41
17 46 -27 19 48 —13 35
18 60 —-{1 19 f 55 —22 33
19 58 —41 17 27 +6 33
20 58 —41 17 0.0 +38 38
2 58 —38 2 36 -3 33
22 28 —6 22 26 —6 30
23 0.0 +21 21 33 —6 27
24 45 —135 30 r 33 | -3 30
25 90 +405 { 495 32 -6 26
26 109 -+66 175 | 2 +6 27
27 100 —-32 68 [ 6 +16 22
28 98 —35 63 1 36 —16 20
29 83 —32 | 31 . . .
30 ! 38 ‘ —19 30 _
31 60 ‘ —13 l 47 - } B
i i
| January February
Monthly mean discharge, in second-feet (observed) . __ . _____ & 44.5 t 38.9
Runoff, in inches (observ ed; Ll 1 3.11 ’ 2 .46
Monthly mean discharge. in second-feet (ad]l]ﬁted) ,,,,,,, - 55.2 | 41.0
Runoff, in mchea(aJnmte\IJ e . ,,,_,,_] 3.86 ‘ 2 .58

HOCKANUM RIVER NEAR EAST HARTFORD, CONN.

Locarton.—Lat, 41°46’57”, long. 72°35’20”, at Case & Marshall paper mill,
1% miles downstream from South Branch of Hockanum River and 23%
miles east of East Hartford, Hartford County. Datum of gage is 54.5 feet
above mean sea level (general adjustment of 1929, levels by Department
of Engineering, City of Hartford).

DRAINAGE AREA.—T74.5 square miles.

GAGE-HEICHT RECORD.— Water-stage recorder graph.

STAGE-DISCHARGE RELATION.—Defined by current-meter measurements.

Maxmvma.—January 1938: Discharge, 2,140 second-feet 2:20 p.m. Jan. 25 (gage
height, 8.79 feet).

1919-21, 1928 to December 1937: Discharge, 1,920 second-feet Mar. 5,
1934 (gage height, 8.3 feet).
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Remarks.—Flow affected by storage in Shenipsit Lake (see record for Hock-
anum River at outlet of Shenipsit Lake at Rockville, Conn.).

Mean discharge, in second-feet, 1938
Day Jan. Feb, ' Day Jan, Feb. Day Jan. Feb. Day Jan, TFeb.
______ 70 256 9____| 205 236 17..__| 165 164 25.._..11,270 159
- 42 238 0. 215 229 18| 121 171 26| 740 110
,,,,,, 137 215 1.} 136 177 19 ___ 84 108 27____| 375 71
______ 104 255 12____| 160 111 20_._.1 139 68 28__._| 280 168
...... 126 164 13._.] 137 108 21.___] 178 193 29___.| 164
,,,,,, 123 176 14 .. 82 258 22..__ 87 166 30-__ 193
______ 252 347 15.___ 88 188 23__._ 51 140 31_._ 200
______ 381 255 || 16.. ; 81 160 || 24__. 182 164 ‘
|-
Monthly mean discharge, in second-feet_____________ . ____________________ ‘ 215 81
Runoff, ininches_ - _ ... ‘ 3.33 2.53

ted time, 1938

Gage height, in feet, and

discharge, in second-feet, at indica

i | ] B
Feet |Sec.-ft.| Feet |Sec.-ft. | Feet | Sec.-ft.| Feet |Sec.-ft. [ Feet | Sec.-ft.| Feot [ Sec.-ft.
i

Hour T
January 22 January 23 January 24 January 25 January 26 January 27
1am.| 2.36 148 1.48 44 1.79 76 3.06 259 | 6.84 | 1,290 | 3.88 416
2 2.31 141 1.47 43 1.79 76 3.07 261 | 6.61 1,190 | 3.74 388
3 2.26 134 1.47 43 1.80 77 3.17 279 | 6.38 1 1,100 | 3.67 374
4 2.20 126 1.47 43 1.81 78 3.10 266 | 6.17 | 1,020 | 3.63 366
5 2.14 118 1.46 42 1.82 79 3.49 338 | 5.97 954 1 3.60 360
f 2.07 109 1.43 40 1.81 78 4.04 449 1 5.78 894 | 3.58 356
7 2.03 104 1.43 40 2.05 106 4.51 558 | 5.60 840 | 3.56 352
8 1.97 96 1.41 38 2.24 132 5.24 742 | 5.45 797 | 3.54 3.8
9 2.16 121 1.41 38 2.25 133 5.89 927 | 5.3 758 | 3.53 346
10 2.08 110 1.44 41 2.32 143 6.75 | 1,250 | 5.17 724 | 3.58 356
11 2.03 104 1.45 42 2.40 154 7.62 ] 1,610 | 5.04 690 | 3.67 374
12 n. 1.75 72 1.46 42 2.53 174 8.20 | 1,870 | 4.94 G64 ( 3.71 382
1pm. 1.86 84 1.49 45 2.68 197 8.56 | 2,030 | 4.81 638 | 3.74 388
2 1.64 60 1.52 48 2.83 221 8.73 | 2,110 | 4.75 616 |, 3.75 399
3 1.61 57 1.56 52 2.93 237 8.78 | 2,130 | 4.65 592 | 3.75 390
4 1.60 56 1.58 54 3.03 254 8.71 | 2,100 | 4.56 570 1 3.74 388
5 1.60 56 1.63 59 3.12 270 8.62 | 2,060 | 4.48 551 | 3.73 386
6 1.60 56 1.66 62 3.17 279 8.48 | 2,000 | 4.41 534 | 3.72 384
7 1.57 53 1.68 64 3.20 284 8.26 | 1,900 | 4.3 518 | 3.70 380
8 1.56 52 1.71 67 3.23 289 8.04 | 1,800 | £.26 498 | 3.67 374
9 1.54 50 1.74 7 3.25 293 7.81 1 1,690 | 4.19 482 | 3.65 370
10 1.52 48 1.77 71 3.22 288 7.55 1 1,680 | 4.1 471 | 3.64 368
11 1.50 46 1.78 75 3.16 277 7.31 | 1,470 | 4.08 458 | 3.63 366
12 m, 1.50 46 1.78 75 3.10 266 7.07 | 1,380 | 4.03 447 | 3.63 366
January 28 January 29 | January 30 January 31 February 1 February 2
2am. 3.40 320 3.13 271 | 2.38 185 2.63 192 | 3.26 295 | 3.30 302
4 3.11 268 2.86 228 2.62 191 2.64 194 | 3.01 252 | 3.03 255
6 2.85 226 2.63 192 2.65 196 2.63 192 | 2.79 216 | 2.79 216
8 2.70 203 1.94 101 2.66 197 3.00 250 | 2.62 191 | 2.59 186
10 2.67 198 1.89 95 2.66 197 3.13 271 | 2.57 184 | 2.50 173
12 n. 2.90 234 1.93 100 2.67 198 3.36 313 | 2.68 200 | 2.59 186
2p.m.| 3.14 273 2.05 114 2.67 198 3.56 352 | 2.84 224 1 2.70 203
4 3.30 302 2.17 128 2.65 196 3.69 378 | 3.06 260 | 2.86 228
6 3.40 320 2.27 141 2.63 192 3.73 38G | 3.26 295 | 3.05 258
8 3.46 332 2.36 153 2.62 191 3.61 362 | 3.34 309 | 3.17 279
10 3.46 332 2.43 163 2.61 190 3.52 344 | 3.40 320 | 3.15 285
12 m. 3.46 332 2.53 178 2.61 190 3.44 328 | 3.43 326 | 3.03 255

Supplemental records.—Jan. 25, 3:45 a.m., 3.32 ft.,

Jan. 29, 7:40 a.m., 2.48 it., 170 sec.-ft.; Jan. 31, 7 a.m., 2.63 ft., 192 sec.-ft.

306 sec.-ft.; 2:20 p.m., 8.79 ft., 2,140 sec.-ft.;
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SALMON RIVER NEAR EAST HAMPTON, CONN.

Locarion.—Lat. 41°33’14", long. 72°27°00”, at Comstock Bridge, on Hartford-
Middlesex County line, 0.7 mile downstream from Dickinson Creek and

3% miles southeast of East Hampton, Middlesex County.
DRAINAGE AREA.—105 square miles.
GAGE-HEIGHT RECORD.—Water-stage recorder graph.
STAGE-DISCHARGE RELATION.—Defined by current-meter measurements below 500
second-feet; extended to peak stage on basis of shape of previous and
subsequent rating curves. Affected by ice Jan. 4-7, Jan. 10 to 8 a.m. Jan.

25, 2 a.m. Jan, 28 to 2 p.m. Jan. 30, Feb. 16, 17, 21, 22.
MaxiMa—January 1938: Discharge, 5,720 second-feet noon Jan. 25 (gage
height, 6.21 feet).
1905-6, 1928 to December 1937: Discharge, 6,250 second-feet Mar. 12,

1936 (gage height, 6.98 feet, ice jam).
Remarks.—Flood discharge not materially affected by storage.

Mean discharge, in second-feet, 1938

Day l Jan Feb. Day Jan. Feb. Day Jan. Feb. Day Jan. Feb.
394 424 333 200 200 25____] 3,070 249
324 280 342 190 212 26__..1 1,320 230
339 260 282 170 242 by 518 212
587 240 253 160 230 28.__.| 384 194
400 240 286 150 200 29____ 345
347 220 347 140 200 30____] 326
506 220 290 149 212 31._._ 414
405 200 220 183 253
Monthly mean discharge, in second-feet_ __.____ . __ . _____________________ 412 296
Runoff, in inches _ e 4.52 2.94
Gage height, in feet, and discharge, in second-feet, at indicated time, 1938
Teet | Sec.-ft. | Feet | Sec.-ft.| Feet |Sec.-ft.| Feet | Sec.-ft.| Feet |Sec.-ft. | Feet | Sec.-ft.
!
Hour
January 22 January 23 January 24 January 25 January 26 January 27
|
1l am. 1.57 160 1.98 300 | 4.11 | 2,390 | 2.18 593
2 1.57 160 2.08 380 | 3.97 | 2,220 | 2.15 575
3 1.56 160 2.70 540 | 3.84 | 2,070 | 2.12 557
4 1.56 160 3.00 800 | 3.71 | 1,810 | 2.08 534
5 1.60 170 3.23 | 1,100 | 3.57 | 1,770 | 2.06 523
G 1.56 155 3.48 | 1,500 | 3.45 | 1,650 | 2.02 501
7 1.55 155 3.90 | 1,900 | 3.35 | 1,550 | 1.99 485
8 1.55 155 4.45 1 2,500 | 3.24 | 1,440 | 1.96 470
9 1.54 155 4.79 | 3,310 { 3.13 | 1,330 | 1.95 465
10 1.62 165 5.40 | 4,260 | 3.03 | 1,240 | 1.97 475
11 1.78 195 5.80 ( 4,960 1 2.96 | 1,170 | 1.99 485
12 n, 1.81 205 6.21 | 5,720 | 2.91 | 1,130 | 2.00 490
1 p.m 1.78 200 6.09 [ 5,480 1 2.91 [ 1,130 | 2.07 528
2 1.78 200 6.04 1 539 [ 2.8 | 1,110 | 2.14 569
3 1.78 195 5.86 | 5,070 | 2.84 | 1,070 | 2.19 599
4 1.69 190 5.71 { 4,800 | 2.77 | 1,020 | 2.19 599
5 1.67 185 5.45 | 4,340 | 2.71 968 | 2.15 575
6 1.67 185 5.25 | 4,020 | 2.68 944 | 2.09 540
7 1.67 190 5.05 | 3,700 | 2.63 904 | 2.08 534
8 1.66 190 4.84 | 3,380 | 2.56 850 | 1.98 480
9 1.68 195 4.70 | 3,180 | 2.47 784 | 1.94 460
10 1.72 210 4.58 | 3,010 | 2.41 742 | 1.90 440
11 1.81 250 4.44 ) 2,820 | 2.31 676 | 1.87 425
12 m 1.87 280 4.27 | 2,580 | 2.25 638 | 1.86 420
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Gage height in feet, and discharge, in second-feet, at indicated time, 1938—Continued
1
Feet |Sec.-ft.| Feet |Sec.ft.| Feet |Sec.-ft.| Feet "Sec.—ft. Feet [Sec.-ft. | Feet | Sec.-ft.

1

January 28 January 29 January 30 January 31 February 1 February 2

Supplemental records.—Jan. 25, 12:45 p.m., 6.01 ft., 5,340 sec.-ft.

EAST BRANCH OF EIGHTMILE RIVER NEAR NORTH LYME, CONN.

Location.—Lat, 41°25’40”, long. 72°20'05”, at highway bridge 0.4 miles up-
stream from confluence with West Branch of Eightmile River, 1.1 miles
north of North Lyme, New London County, and 5% miles upstream from
mouth of Eightmile River.

DrAINAGE AREA.—22.0 square miles.

GACE-HEIGHT RECORD.—Water-stage recorder graph.

STAGE-DISCHARGE RELATION.—Defined by current-meter measurements below 300
second-feet; extended to peak stage on basis of flow characteristics at
control section. Affected by ice Jan. 4, 10-16, 18-21, 1 p.m. Jan. 23 to 11
a.m. Jan. 24, intermittently 1 a.m. to 5 p.m. Jan. 25, 12 p.m. Jan. 29 to
12 m. Jan. 30.

Maxima.—January 1938: Discharge, 514 second-feet 9 p.m. Jan, 25 (gage
height, 3.68 feet).

September to December 1937: Discharge, 1,010 second-feet Nov. 29,
1937 (gage height, 5.25 feet).
Remarks.—Flood discharge affected by storage in several small ponds.

Mean discharge, in second-feet, 1938

i
Day Jan. I Feb. Day Jan. Feb. Day Jan. Feh.
|

0O~ Ut W
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Gage height, in feet, and discharge, in second-feet, at indicated time, 1938

Feet |Sec.-ft. | Feet | Sec.-ft.| Feet | Sec.-ft. | Fect |Sec.-ft.| Feet |Sec.-ft.| Feet | Sec.-ft.

Hour
January 22 January 23 January 24 January 25 January 26 | January 27

P
g

bk ot bt

10 502 2.11 155 1.67 93
11 490 .||
12 m 481 2.01 140 1.64 90
January 28 January 29 January 30 January 31 February 1 February 2
. I 2
2am..____ S (R U
1.58 83 1.43 66
6 el
8 1.52 76 1.42 65
10 ).

12 n. 1.61 &6 1.50 74
2pm.. .| -
€ 3

[ S S DR DRI R

8 1.48 72 1.43 66
10 o . S N P
12m. | 1.16 70 1.43 66

nn ., 3.30 ft.; Jan. 28,1 p.m., 1.71 ft., 98 sec.-ft.; Jan. 29, 1 p.m.,

Supplemental records.—Jan. 25, 3:15
1.59 tt., 84 sec.-ft.

1.26 ft., 81 sec.-ft.; Ifeb. 2. 1 p.m.,

WEST BRANCH OF EIGHTMILE RIVER NEAR NORTH LYME, CONN.

Locarion~—Lat. 41°25’55”, long. 72°20°10”, on highway bridge 800 feet up-
stream from confluence with East Branch of Eightmile River, 1% miles
north of North Lyme, New London County, and 5% miles upstream from
mouth of Eightmile River.

DrAINACGE AREA.—19.2 square miles.

GAcE-HEIGHT RECORD.—Staff gage read once daily at 4 p.m. except Jan. 7-9, 25-
27, Feb. 4, 7, when it was read twice daily at 9 a.m. and 4 p.m. Gage-
height graph based on gage readings and comparison with record for
station on East Branch used Jan. 7, 8, 24-31, Feb, 1-5, 8, 13. v

STAGE-DISCHARGE RELATION.—Defined by current-meter measurements below 225
second-feet; extended above on basis of determination of September 1938
peak flow at bridge half a mile above station. Affected by ice Jan. 16-24,
29, Feb. 16-18, 21, 22.

Maxmvma—January 1938: Discharge observed 426 second-feet 4 p.m. Jan. 25
(gage height, 4.88 feet).

September to December 1937: Discharge, 1,020 second-feet Nov. 29,
1937 (gage height, 6.8 feet, from floodmark).
748116-—48—7
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Remarks.—Flood discharge not affected by artificial storage. Shaw Lake (Lake
Hayward) controls headwater discharge to some extent.

Mean discharge, in second-feet, 1938

Day Jan. Feb Day Jan, Feb. Day Jan. Feb. Day Jan. Feb
) SR 38 80 9.___| 100 55 17____ 40 42 25 ... 290 50
2 . 41 62 10____ 73 64 18____ 36 42 26_.__| 223 49
3o - 41 54 11 .. 58 52 19.___ 34 49 27____} 120 46
4 . 43 110 120 .. 52 47 4| 20__._ 30 50 28____ 80 40
| S 41 88 13.._. 50 58 || 21____ 28 46 29__ 64
[ —— 39 67 4.1 47 64 lr22.__| 26 44 || 30_...] 59
e 162 79 15.___ 44 55 23 __ 28 44 31 81
8 .- 184 68. 16__._ 40 46 24 ___ 38 54
Monthly mean discharge, in second-feet__________________________._________ 71.9 57.3
Runoff, in inches. - . e 4.31 3.10

Gage height, in feet, and discharge, in second-feet, at indicated time, 1938

Feet | Sec.-ft.

Feet | Sec.-ft.

Feet |Sec.-ft.| Feet

Sec.-ft.

Feet |Sec.-ft.

Feet | Sec.-ft.

Hour
January 22

January 23

January 24

January 25

January 26

January 27

.
OO0~ LN —
£ e

T
5

OOTD O WD

0

Norr.—All gage readings are included in above table.
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QUINNIPIAC RIVER BASIN
QUINNIPIAC RIVER AT WAI.I-I‘NGPORD, CONN.

Locarion.—Lat. 41°26’58”, long. 72°50'29”, 0.4 mile downstream from Quinni-
piac Street bridge in Wallingford, New Haven County, and 2 miles up-
stream from Worton Brook.

DRAINAGE AREA.—109 square miles.

GAGE-HEIGHT RECORD.—Water-stage recorder graph.

STAGE-DISCHARGE RELATION.—Defined by current-meter measurements below 1,400
second-feet; extended to peak stage on basis of determination of flood
flow at dam 1 mile above station.

Maxmma.—January 1938: Discharge, 2, 760 second-feet 4 to 5 a.m. Jan. 26 (gage
Jheight, 7.78 feet).

1930 to December 1937: Discharge, 3,240 second-feet Mar. 12, 1936
(gage height, 8.2 feet).

Remarks.—Flood discharge affected by storage and regulatlon in several

small ponds.

Mean discharge, in second-feet, 1938

Day Jan. Feb. Day Jan. Feb. Day Jan. Feb. Day Jan. Feb.
212 409 9-.--’ 514 354 17_...{ 233 389 25____| 1,800 316
222 346 10_._._] 347 341 18._._.| 216 279 26.___] 2,340 295
225 351 11.___| 285 316 19.___] 196 285 27____ 958 279
206 497 12.._1 254 293 20_._._| 201 295 28..__ 537 253
201 420 13- 244 305 21_.__] 198 285 20____ 394
197 358 14.._.] 245 357 22 204 271 30____ 352
498 428 15| 234 339 23._.. 205 275 31._._ 396
765 420 16_.__| 220 336 i 24___. 212 305

Monthly mean discharge, in second-feet_______ ___ _____ _________________ 429 336
Runoff, ininches_ _______________ . _.. 4.54 3.21

Gage height, in feet, and discharge, in second-feet, at indicated time, 1938

Feet {Sec.-ft.| Feet | Sec.-ft.| Feet |Sec.-ft.| Feet |Sec.-ft.| Feet |Sec.-ft.| Feet |Sec.-ft.
Hour i
January 22 January 23 January 24 January 25 January 26 January 27
1a.m. 2.32 351 | 7.70 | 2,680 | 6.10 | 1,510
2 2.75 440 | 7.75 | 2,730 | 5.99 | 1,460
3 3.32 5564 | 7.77 1 2,750 | 5.86 | 1,390
4 4.02 705 | 7.78 | 2,760 | 5.70 | 1,310
5 4.77 921 | 7.78 | 2,760 | 5.56 | 1,240
6 5.44 | 1,180 | 7.77 | 2,750 | 5.41 | 1,160
7 5.92 | 1,420 | 7.75 | 2,730 | 5.28 | 1,110
8 6.22 | 1,580 | 7.73 | 2,710 | 5.25 | 1,100
9 6.50 | 1,750 | 7.71 | 2,690 | 5.23 | 1,090
10 6.83 1 1,980 | 7.65( 2630 | 5.09 | 1,040
11 7.00 | 2,100 | 7.57 | 2,550 | 4.91 964
12 n. 7.12 | 2,180 | 7.43 | 2,420 | 4.48 834
‘1 p.m 7.20 | 2,240 | 7.37 | 2,380 | 4.39 807
2 7.32 | 2,340 | 7.31 | 2,330 | 4.38 804
3 7.34 | 2,350 { 7.20 | 2,240 | 4.27 771
4 7.35 | 2,360 | 7.09 | 2,160 | 4.17 742
5 7.36 | 2,370 | 6.96 | 2,070 | 3.92 682
6 7.34 1 2,350 | 6.81 | 1,970 | 3.75 645
7 7.39 1239 | 6.69 | 1,880 | 3.74 643
8 7.45 | 2,440 | 6.61 | 1,830 | 3.75 645
9 7.51 | 2,490 | 6.52 | 1,760 | 3.75 645
10 7.56 | 2,540 | 6.44 | 1,710 | 3.74 643
11 7.62 | 2,600 | 6.34 | 1,650 | 3.72 638
12 m. 7.67 | 2,650 | 6.23 | 1,590 | 3.70 634
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Gage-height, in feet, and discharge, in second-feet, at indicated time, 1938—Continued

[
| |
Feet | Sec.-ft.| Feet | Sec.-ft. | MPeet iSec.—ft. Feet | Sec.-ft.| Feet JSec.rft‘. Feet | Sec.-{t.
Hour ; — —T T
January 28 January 29 January 30 January 31 February 1 February 2
{
2am.| 3.65 623 2.73 436 2.35 : 2.34 ‘ 355 | 2.71 432 1 2 44 l 376
4 3.58 608 2.69 428 2.33 2 35 i 358 | 2.67 424 1 2.40 368
6 3.46 588 2.65 | 420 | 2.32 2.37 362 | 2.64 418 | 2.37 362
8 3.40 570 2.60 410 | 2.32 2.39 366 | 2.62 414 | 2.33 353
10 3.59 610 2.74 138 2.31 2.79 448 | 2.95 480 | 2.63 416
12 n. 3.39 568 2.62 414 2.31 | 2.77 444 | 2.80 450 | 2.47 383
2p.m.| 3.17 524 2.34 355 2.31 | 2.53 305 | 2.64 418 | 2.29 345
4 3.16 522 2.35 358 2.32 ‘ 2.73 436 | 2.68 426 | 2.35 358
6 2.76 442 2.33 333 2.33 2.57 404 | 2.34 355 | 2.06 297
8 2.73 436 2.34 355 2.33 ! 2.53 395 | 2.33 353 | 1.97 279
10 2.77 444 2.35 ) 358 | 2.34 ; 2.66 422 | 2.41 370 | 2.09 303
12m. | 2.77 444 2.35 358 2.34 ] 2.71 432 | 2.44 376 | 2.14 313
|

Supplemental records.—Jan. 28, 1 pm., 2.99 ft., 488 sec.-ft.; Jan. 31, 1:30 p.m., 2.36 {t., 360 sec.-ft.;
Feb. 1, 1:15 p.m., 2.39 ft., 366 sec.-ft.; Feb. 2, 1:20 p.m., 2.09 ft., 303 sec.-ft.

HOUSATONIC RIVER BASIN
HOUSATONIC RIVER AT FALLS VILLAGE, CONN.

LocatioNn.—Lat. 41°57’15”, long. 73°22'05”, at Falls Village, Litchfield
County, half a mile downstream from power plant of Connecticut Power
Co., and 1% miles downstream from Hollenbeck River. Datum of gage is
522.41 feet above mean sea level (general adjustment of 1929). ¢

DRAINAGE AREA.—632 square miles.

GAGE-HEIGHT RECORD.—Water-stage recorder graph except for periods 11 am.
Jan. 25 to 11 a.m. Feb. 2 and Feb. 19 when record was based on observer’'s
readings, power plant data, and computations of flow at dam at Bulls
Bridge.

STAGE-DISCHARGE RELATION.—Defined by current-meter measurements. Affected
by ice Jan. 1-25, Feb. 25-28. '

Maxiva.—January 1938: Discharge, 7,200 second-feet 9 to 11 p.m. Jan. 25
(gage height, 11.6 feet, from power plant data).

1912 to December 1937: Discharge, 14,500 second-feet Mar. 20, 1936
(gage height, 17.41 feet).
Remarks.—Flood discharge affected by storage.

Mean discharge, in second-feet, 1938

il
l
|
|
|

Monthly mean discharge, in second-feet. . 1,666 | 1,618
Runoff, ininehes. .o elo.-_ 2.93 2.67
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Gage height, in feet, and discharge, in second-feet, at indicated time, 1938

[
Teet Seg.-fn Feet ;Sec.—ft‘, YTeeot |Sec.~ft. | Feet |fec.-ft.| I'eet |Sec.-ft.| Ieet |Sec.-ft.
i

Hour
January 22 j January 23 January 24 January 25 January 26 January 27
I i
lam.|..___. [ [ R 3.
2 ! 3.
3 3.
4 3.
5 3.
6 3.
7 4.
8 4
9 4.
10 4.
11 5.
12 n 6.
1 p.m. 7.
2 8.
H 9.
4 9.
5 .
6
7
8
9
10
11
12

Qaand | 5.2 2,100

8.85 | 4,700 | 7.55 5.4 2,250

6 .. . 5.5 2,300

"8 8.65 | 4,500 | 7.3 5.7 2,400
0 b | 6.5 3,000
12 n. 8.45 | 4400 | 7.1 5.80 | 2,470
2pm.|_ o\ 5.31 | 2,180

8.25 | 4,200 | 6.9 4.99 | 1,980

[ R I 4.89 | 1,920

8 8.0 4,000 | 6.7 4.82 | 1,880

10 . I e 4.81 | 1,880
12m. | 7.75 | 3,800 | 6.5 3,600 | 5.65 | 2,400 | 5.5 2,300 | 4.5 1,700 | 4.78 | 1,860

ZOAR LAKE AT STEVENSON, CONN.

LocaTion.—Staff gage, lat. 41°22’55”, long. 78°10°05”, on Housatonic River at
Stevenson Dam of Connecticut Light & Power Co. at Stevenson, Fairfield
County. : "

DrAINAGE AREA.—1,544 square miles.

Remarks.—Change in contents in equivalent second-feet computed from ele-
vations of lake at midnight as furnished by Connecticut Light & Power
Co., Waterbury, Conn.
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Change in contents, in equivalent second-feet, 1938

Day January February - Day January o February
1 —358 —200 17 —209 1—250
2 +671 — 100 18 —51 —100
3 —157 +50 19 4156 —677
4 +157 +150 20 +52 +385
5 —104 — 150 21 —464 +692
G -+104 i —-250 22 +359 —400
7 41120 ! +807 23 —~155 | +200
8 —216 —307 24 —154 * +200
a9 —533 —50 25 42400 —250

10 — 884 —3100 26 —765 —394
11 +102 .0 i 27 —430 +195
12 . +571 .0 28 —425 +449
13 0 +50 29 —418

14 —104 —197 30 —258

15 +52 +49 31 —358

16 —157 9-+-399

|
January February
Change in contents, in equivalent second-feet._ ___ —14.7 —3.54
Estimated.

HOUSATONIC RIVER AT STEVENSON, CONN.

Location.—Lat. 41°23’05”, long., 73°09’55”, in New Haven County, a quarter
of a mile upstream from Eightmile Brook and a quarter of a mile down-
stream from Stevenson Dam of Connecticut Light & Power Co. at Steven-
son, Fairfield County. Datum of gage is 24.98 feet above mean sea level
(general adjustment of 1929), levels by Corps of Engineers, U. S. Army.

DRAINACE AREA.—1,545 square miles. .

GAGE-HEIGHT RECORD.— Water-stage recorder graph except for periods 12 m. Jan.
25 to 12 m. Jan. 26 and 4 p.m. Jan. 27 to 9 a.m. Jan. 31 when record was
based on floodmark and relation with hourly readings of tailrace gage
at Stevenson Dam.

STACE-DISCHARCE RELATION.—Defined by current-meter measurements.

Maxima.—January 1938: Discharge, 36,000 second-feet noon Jan. 25 (gage
height, 16.80 feet, from floodmark).

1928 to December 1937: Discharge, 69,500 second-feet Mar. 12, 1936
(gage heightp 28.5 feet, from floodmarks).

Remarks.—Flow affected by artificial storage. For information on storage see
records for Zoar Lake at Stevenson, Conn., Rocky River at outlet of
Candlewood Lake, near New Milford, Conn., and Shepaug River at outlet
of Shepaug Reservoir, at Woodville, Conn,

Mean discharge, in second-feet, 1938

Day Jan. Feb. Day Jan, Feb. Day Jan. Feb. Day Jan, Feb.

5,060 | 5,660 || 15
6,640 | 5,990 || 16_.._| 2,360 | 3,480

-«
Monthly mean discharge, in second-feet 3,979
Runoff, ininches_ _ . ________ . ____.______ . 2.69
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Gage height, in feet, and discharge, in second-feet, at indicated time, 1938

Feet | Sec.-ft.| TFeet | Sec.-ft.| Feet | Sec.-ft.| Feet |Sec.-ft. | Feet | Sec.-ft.| Feet |Sec.-ft.
Hour -

January 22 January 23 January 24 January 25 January 26 January 27
1a.m.| 0.92 1.22 2.02 26,500 |10.62 |12,100
2 .79 . 1.02 26,000 (10.98 {13,000
3 .76 . .86 25,500 [10.78 | 12,500
4 .74 . .79 25, 10.88 | 12,800
5 74 . 75 24,500 |10.52 {11,800
6 .74 . .75 24,000 [10.65 | 12,200
7 .84 . 3.60 23,000 {10.10 | 10,900
8 3.45 . 5.20 22,500 {10.48 | 11,800
9 3.52 1. 6.30 21,500 {10.36 | 11,500

10 4.39 4. 6.50 20,500 |10.37 | 11,500
11 4.39 4. 6.60 20,000 {10.29 | 11,300
12 n. 4.37 5. 6.12 19,500 {10.18 | 11,100
1p.m.| 4.33 5. 3.00 18,800 {10.13 | 11,000
2 4.33 5. +5.10 17,500 [10.08 } 10,900
3 4.39 5. 5.56 15,400 (10.11 | 10,900
4 4.43 5. 5.57 13,400 [10.15 | 11,000
5 5.60 5. 5.56 13,800 10.2 11,000
6 6.95 6. 4.80 13,900 {10.2 11,000
7 6.66 7. 5.57 13,800 [10.2 | 11,000
8 6.62 7. 5.80 13,700 [10.2 |11,000
9 6.44 7. 5.75 13,600 {10.2 11,000
10 5.88 6. 5.60 13,400 |10.2 [11,000
11 5.02 5. 5.60 13,300 {10.2 |11,000
12m 2.92 4. 7.24 13,000 (10.2 | 11,000

January 28 January 29 January 30 January 31 February 1 February 2
2am./10.2 {11,000 [ 9.25 | 9,000 | 8.0 6,600 | 7.65 | 6,000 | 6.72 | 4,550 | 6.52 | 4,250
4 10.2 [11,000 | 9.2 9,000 | 8.0 6,600 | 7.65 | 6,000 { 7.38 [ 5,600 | 5.98 | 3,500
6 10.1 11,000 }{ 9.1 8,800 | 8.0 6,600 | 7.65 | 6,000 | 7.07 | 5,090 | 6.53 | 4,260
8 9.9 (10,500 | 9.2 9,000 | 8.1 6,800 | 7.65 | 6,000 | 7.64 | 6,040 | 7.21 | 5,320

10 9.5 9,600 | 8.8 8200 | 7.4 5,600 | 7.66 | 6,070 | 7.23 | 5350 | 7.22 | 5,330
12 n. 9.5 9,600 | 8.5 7,600 | 7.5 5800 | 7.68 | 6,110 | 7.23 | 5,350 | 7.22 | 5,330
2p.m.} 9.5 9,600 | 8.4 7,400 | 7.4 5600 | 7.25 | 5380 | 7.22 | 5330 | 5.50 | 2,900
4 9.5 9,600 | 8.1 6,800 | 7.7 6,200 | 7.70 | 6,140 | 7.23 | 5,350 | 5.54 | 2,950
6 9.5 9,600 | 8.1 6,800 | 8.1 6,800 | 7.72 | 6,180 | 7.23 | 5,350 | 6.60 | 4,370
8 9.5 9,600 | 8.1 6,800 | 7.9 6,600 | 7.69 | 6,120 | 7.23 [ 5,350 | 7.20 |{ 5,300
10 9.4 9,400 | 8.1 6,800 | 7.8 6,400 | 7.71 | 6,160 | 7.23 | 5350 | 7.23 | 5,350
12m. | 9.3 9,200 | 8.0 6,600 | 7.7 6,200 | 7.32 | 5490 | 7.21 | 5,320 | 7.20 | 5,300

Supplemental Records.—Jan. 22, 4:45 p.m., 4.44 ft.; Jan, 24, 1:30 p.m., 1.60 ft.; Jan. 30, 7 a.m., 7.8
ft., 6,300 sec.-ft.; Jan. 31, 12:30 p.m., 7:30 ft., 5,460 sec.-ft.; Feb. 1, 3 a.m., 6.50 ft., 4,220 sec.-ft.;
p.m., 6,52 ft., 4,250 sec.-ft.; Feb. 2, 1:20 p.m., 1.60 ft., 232 sec. »ft 5:30 p m., 5. 54 {t., 2,950 sec. -ft
7 p.m., 7.20 ft., 5,300 sec.-ft.

IMean for the day.

TENMILE RIVER NEAR GAYLORDSVILLE, CONN.

Locarion.—Lat. 41°39'35”, long. 73°31’45”, 1 mile upstream from Connecticut-
New York State line, 1% mlies upstream from mouth, and 2% miles
northwest of Gaylordsville, Litchfield County.

DRAINAGE AREA.—204 square miles.

GAGE-HEIGHT RECORD.—Water-stage recorder graph.

STAGE-DISCHARGE RELATION.—Defined by current-meter measurements. Aﬁ'ected
by ice Jan. 1-6, Jan. 8 to 1 p.m. Jan. 24, 2 p.m. Jan. 27 to 8 a.m. Jan, 28,
3 p.m. Jan, 28 to 2 a.m. Jan. 29, 12 n, to 2 p.m. Jan. 29, 7 p.m. Feb. 1,
to 2 a.m. Feb. 2, 11 am. to 1 p.m. Feb. 2, 5 p.m. Feb. 2 to Feb. 3, Feb.
16, 17, 26-28.

Maxima.—January 1938: Discharge, 6,120 second-feet 9 p.m. Jan. 25 (gage
height, 9.13 feet).

1929 to December 1937: Discharge, 10,200 second-feet Mar. 12, 1936
(gage height, 11.61 feet).

Remarks.—Flood discharge may be slightly affected by storage in several

small ponds.



90 MINOR FLOODS IN NORTH ATLANTIC STATES

Mean discharge, in second-feet, 1938

Day Jan. Feb. Day Jan, Feb. Day Jan, Feb. Day Jan, Feb.
,,,,,, 200 581 9____| 600 580 17..._| 200 300 25_.__| 4,030 317
______ 220 435 10_.___| 460 568 18.__. 200 333 26_._.| 3,410 260
---] 200 440 11....| 380 456 19.__.} 200 356 27__..} 1,440 220
.| 180 620 12....] 320 423 20_._.j 200 356 28 .. 945 200
-.-| 180 522 13....] 280 457 21____| 190 292 29__ .. 672
.-l 190 494 14____| 260 549 22.__.1 185 285 30-.-- 604
______ 585 912 15___.| 240 472 23____| 195 304 31 676
...... 950 688 16__..| 220 340 24 225 323
Monthly mean discharge, in second-feet_ . ____._______ 608 432
Runoff, ininches_ . - s 3.44 2.21

Gage height, in feet, and discharge, in second-feet, at indicated time, 1938

Feet | Sec.-ft. | Feet )Sec.-ft. | Feet |Sec.-ft.| Feet |Seec.-ft. | Feet |Sec.-ft.| Feet | Sec.-ft.
o

Hour |~ B

January 22 January 23 January 24 January 25 January 26 January 27
Tamt. oo oo 2.64 442 1 8.74 | 5,590 | 5.20 | 1,880
2 1.98 210 | 3.16 647 | 8.64 | 5,460 | 5.10 | 1,800
B e _..{3.94] 1040 | 8.43 | 5,190 | 4.99 | 1,720
4 1.97 215 4.58 | 1,440 | 8.24 | 4,940 | 4.89 | 1,650
F; S DRSS (NN JRRUR SRR O -~ ..--15.24] 1910 | 8.03 | 4,690 | 4.81 | 1,600
6 1.98 220 6.18 | 2,710 | 7.81 | 4,420 | 4.73 | 1,540
/G PRSI SRS DRI SR U S 6.56 | 3,070 | 7.59 | 4,160 | 4.67 | 1,500
8 2.00 225 | 6.98 | 3,490 | 7.36 | 3,910 | 4.60 | 1,450
[ P, PR FEP PRUUPUI IS BRI 7.36 | 3910 | 7.14 | 3,660 | 4.56 | 1,420
10 2.02 225 7.56 | 4,130 { 6.90 | 3,410 | 4.56 | 1,420
B 15 K PR PENURY (RIS SRR NI P 7.78 { 4,390 | 6.70 | 3,210 | 4.58 | 1,440
12 n. 2.07 225 | 7.96 | 4600 | 6.49 | 3,000 | 4.58 | 1,440
U5 220 '+ ) RO DD BRURUU [SORUI SR PR 8.09 | 4760 | 6.28 | 2,800 | 4.54 | 1,410
2 1.96 223 8.24 | 4940 | 6.11 | 2,650 | 4.51 | 1,400
3 | e 8.38 | 5,120 | 5.96 { 2,510 [ 4.54 | 1,350
4 1.95 220 8.56 | 5,360 | 5.87 | 2,430 | 4.58 | 1,350
|5 S IO BN IR [ DR S 8.75 | 5600 | 5.82 | 2,390 | 4.64 | 1,300
6 1.95 220 | 891 | 5810 | 5.80 | 2,370 | 4.68 | 1,300
/A PSS DA SRS SO P .- 9.03 [ 5980 | 5.78 | 2,350 | 4.67 | 1,250
8 1.95 220 | 9.11 1 6,000 | 5.75 | 2,320 | 4.61 | 1,250
[ I (RN RS [SUSUURNN DUNRRRS PRSI S 9.13 | 6,120 | 5.65 | 2,240 | 4.53 | 1,200
10 1.99 230 | 9.11 1§ 6,090 | 5.52 | 2,140 | 4.42 | 1,200
11 o e 9.02 ] 5970 | 5.42 | 2,060 | 4.36 | 1,150
12 m 2.33 333 8.90 | 5800 | 5.31 | 1,970 | 4.29 | 1,150

January 28 January 29 January 30 January 31 February 1 February 2
2am.| 4.15 | 1,100 | 3.35 | 720 | 3.11 624 | 3.06 604 | 3.29 706 | 2.74 460
4 4.04 | 1,050 | 3.29 706 3.09 616 3.07 608 | 3.24 683 : 2.61 431
6 3.93 | 1,000 | 3.23 678 3.06 604 3.09 616 | 3.14 638 | 2.56 413
8 3.83 960 | 3.19 660 | 3.05 600 3.12 629 | 3.05 600 [-2.54 405
10 3.76 940 | 3.17 652 3.02 588 3.16 647 | 2.97 568 | 2.53 402
12 n. 3.88 | 1,010 | 3.40 660 3.01 584 3.24 683 | 2.86 525 | 2.72 420
2p.m.| 3.76 940 | 3.24 660 3.02 588 | 3.31 715 | 2.85 522 | 2.72 472
4 3.76 900 | 3.24 683 3.02 588 3.37 745 | 2.90 541 | 2.72 472
6 3.70 860 | 3.19 660 3.06 | 604 3.37 745 | 2.92 549 | 2.76 450
8 3.58 820 | 3.16 647 3.08 612 3.35 735 | 2.95 540 | 2.76 430
10 3.52 800 | 3.15 642 3.08 612 3.33 725 | 2.95 500 | 2.79 420
12m. | 3.44 760 | 3.14 638 | 3.07 608 3.32 720 | 2.86 480 | 2.79 410

Supplemental records.—Jan. 29, 11 a.m., 3.18 feet; 1 p.m., 3.44 feet.

ROCKY RIVER AT OUTLET OF CANDLEWOOD LAKE, NEAR
NEW MILFORD, CONN.

Locarion.—Non-recording gage and venturi meter, lat. 41°35'00”, long.
73°26'00”, at Rocky River plant of Connecticut Light & Power Co., 1%
miles northwest of New Milford, Litchfield County.

DRAINAGE AREA.—40.4 square miles.
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Gace-HEIGHT RECORD.—One lake-gage reading usually daily at about 8 a.m.
Gage height at midnight computed from gage readings.

STAGE-DISCHARGE RELATION.—Observed discharge computed from flow through
venturi meters.

ReEmarks.—Power plant is of pumped-storage type. Candlewood Lake stores
flow of Rocky River and water pumped from Housatonic River, into which
tailrace of plant discharges. Plus sign before observed discharge indi-
cates water passed from lake through generators into Housatonic River;
minus sign indicates water pumped from Housatonic River into lake.
Daily and monthly mean discharges adjusted for change in contents of
Candlewood Lake. No corrections for evaporation from reservoir surface,
.which is about 8 square miles. Record based on data furnished by the
Connecticut Light & Power Co.

Discharge. in second-feet, and change in contents, in equivalent second-feet, 1938

January February
Day X
. Change in Change in
Observed contents Adjusted Observed contents Adjusted
1 0.0 0.0 0.0 -7 +137 130
2 +123 —110 13 +9 +110 119
3 +102 —35 47 +135 +27 162
4 +481 —406 75 0.0 +137 137
5 +406 —298 108 ~59 +247 188
6 +152 —81 71 —91 4274 183
7 0.0 —+54 54 —87 +274 187
8 —44 +271 227 —41 +165 124
9 —173 +271 98 —29 +137 108
10 —2 4135 133 -19 +137 118
11 +301 —162 139 0.0 +55 55
12 -+290 —162 128 0.0 . +83 83
13 +258 —135 123 —84 +138 54
14 +183 —162 21 —62 +138 76
15 +132 — 108 24 +12 +35 67
16 +19 0.0 19 +223 — 166 57
17 +345 —271 74 4325 —249 76
18 +226 —135 91 +116 —27 89
19 +472 —406 - 66 0.0 —+83 83
20 +197 —190 7 0.0 483 83
21 +140 —108 32 +244 ~138 106
22 0.0 +27 27 +130 0 130
23 0. +27 27 +370 —110 260
24 +131 0.0 131 +319 —219 100
25 —14 +1408 1390 4113 -55 58
26 —-061 —+325 264 +252 - 165 87
27 —29 273 244 +294 —219 75
28 422 +165 187 +353 —-329 24
29 0.0 +192 192 . .- -
30 —243 —+329 86 . - -
31 —85 +165 80 - . -
January February
Monthly mean discharge, in second-feet (observed) ... ______ __ 107 86.3
Runoff, in inches (observed) .. ____ . ___ .. ______ 3.06 2.23
Monthly mean discharge, in second-feet (adjusted) . _ . 135 108
Runoff, in inches (adjusted ). .. ____________ 3.85 2.78

STILL RIVER NEAR LANESVILLE, CONN.

Locarion.—Lat. 41°31’14"”, long. 73°25’09”, at highway bridge 1% miles south
of Lanesville, Litchfield County, 2 miles upstream from mouth, and 4
miles south of New Milford. Datum of gage is 213.05 feet above mean
sea level (general adjustment of 1929), levels by Corps of Engineers,
U. S. Army.
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DRAINAGE AREA.—68.5 square miles.

GAGE-HEIGHT RECORD.— Water-stage recorder graph except for periods Jan. 18
to 5 p.m. Jan. 25, 10 p.m. Jan. 26 to 6 p.m. Jan. 30, and Feb. 11-28 when
record was based on range lines and records for Pomperaug River at
Southbury, Shepaug River near Roxbury, and Tenmile River near Gay-
lordsville.

STAGE-DISCHARGE RELATION.—Defined by current-meter measurements below
1,900 second-feet; extended logarithmically to peak stage. Affected by
ice Jan. 1-6, 11-17, 3 a.m. to 1 p.m. Feb. 2.

Maxmma.—January 1938: Discharge, 2,450 second-feet 9 p.m. Jan. 25 (gage
height, 9.62 feet).

1931 to December 1937: Discharge, 3,930 second-feet Mar. 12, 1936
(gage height, 10.58 feet).
Remarks.—Flood discharge not appreciably affected by storage or regulation.

Mean discharge, in second-feet, 1938

Day Jan., Feb. Day Jan. Feb. Day Jan. Feb. Day Jan. Feb.

1. 95 260 9____| 416 227 17_...} 110 120 25..__| 1,070 120
2 .- 95 208 10._..| 240 209 18__..| 100 130 26...-| 1,210 100
3.___._| 100 184 11y 190 180 19____| 100 140 27 ___| 588 85
F S 90 255 12.___1 140 170 20____| 100 140 28___. 313 80
Sono- 90 240 13.___1 130 190 21___.} 100 120 29____ 220
6______ 90 192 14| 120 220 22____ 96 120 30.___ 225
7o 240 272 15.__.| 110 190 23, 96 120 31._.. 239
8 - 553 311 16.___| 110 140 24 . 98 130
i
Monthly mean discharge, in second-feet _______ . ______________________.___ 241 173
Runoff, ininches . __ ______ ... 4.06 2.64

Gage height, in feet, and discharge, in second-feet, at indicated time, 1938

Feet | Sec.-ft. | Feet | Sec.-ft. | Feet | Sec.-ft.| Feet | Sec.-ft.| Feet |Sec.-ft. | Feet |Sec.-ft.

Hour
January 22 January 23 January 24 January 25 January 26 January 27
1 a.m. 3.17 125 | 9.20 | 2,110 | 7.31 780
2 3.39 140 | 9.06. | 1,970 | 7.27 760
3 3.62 155 | 8.92 | 1,840 | 7.24 | 740
4 3.95 180 | 8.77 | 1,700 | 7.20 | 740
5 4.40 220 | 8.64 | 1,590 | 7.15 | 720
6 4.93 270 | 8.50 | 1,480 | 7.10 | 700
7 5.45 330 | 8.37 | 1,380 | 7.05 | 680
8 5.84 390 | 8.25 | 1,280 | 7.00 | 660
9 6.17 450 | 8.15 | 1,220 | 6.95 | 640
10 6.47 520 | 8.04 | 1,140 | 6.89 | 620
11 6.73 580 | 7.96 | 1,100 | 6.83 ! 600
" 12 n. 7.00 660 | 7.87 | 1,040 | 6.76 580
1p.m 7.27 760 [ 7.81 | 1,010 | 6.69 560
2 7.63 920 | 7.75 975 | 6.62 540
3 8.13 | 1,200 | 7.70 950 | 6.54 | 520
4 8.58 | 1,550 | 7.65 925 | 6.45 | 500
5 9.00 | 1,900 | 7.59 895 | 6.38 | 490
6 0.28 | 2,190 | 7.54 870 | 6.31 480
7 9.44 | 2,360 | 7.50 850 | 6.24 460
8 9.50 | 2,430 | 7.46 834 | 6.17 | 450
9 9.52 | 2,450 | 7.43 822 | 6.12 | 440
10 9.50 | 2,430 | 7.40 820 | 6.06 430
11 9.43 | 2,350 | 7.37 800 | 6.00 | 420
12 m 9.33 | 2,240 | 7.34 780 | 5.95 410
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Gage-height, in feet, and discharge, in second-feet, at indicated time, 1938—Continued

Feet | Sec.-ft.| Feet |Sec.-ft.| Feet |Sec.-ft.| Feet | Sec.-ft.| Feet | Sec.-ft.| Feet |Sec.-ft.
i

Hour

January 28 January 29 January 30 January 31 Fzbruary 1 February 2
2am.| 5.87 390 | 4.56 230 | 4.42 220
4 5.80 380 4.52 230 4.45 220
6 5.70 360 4.48 225 4.48 225
8 5.57 350 4.44 220 4.51 230
10 5.44 330 4.40 22 4.52 230
12 n 530 | 310 | 4.36 | 215 | 4.53 230
2p.m.| 5.14 290 4.34 215 4.54 230
4 4.98 270 | 4.33 210 | 4.53 230
6 4.86 | 260 | 4.34; 215 450 | 225 | jcecede e -
8 4.76 250 | 4.35 | 215 | 4.47 224 1 4.82 257 | 4.61 237 | 3.99 183
10 4.68 245 4.37 215 4.46 228 e e -—
12m, | 4.61 235 4.39 | 215 4.45 | 22 4.93 268 | 4.55 232 | 3.98 182

SHEPAUG RIVER AT OUTLET OF SHEPAUG RESEEVOIR,
AT WOODVILLE, CONN.

Location.—Nonrecording gages at dam at outlet of Shepaug Reservoir, lat.
41°43'16”, long. 73°17°40”, 1 mile north of Woodville, Litchfield County
and 3 miles upstream from Bantam River.

DRAINAGE AREA.—38.0 square miles.

GAGE-HEIGHT RECORD.—One reservoir gage reading daily at noon; gage. height
at midnight determined from graph constructed from gage readings.

STAGE-DISCHARGE RELATION.—Observed discharge computed from flow through
gates and fountain and over spillway for time when reservoir gage
was read. During periods of rapid change in discharge, mean daily dis-
charge computed from graphs drawn on basis of determinations of dis-
charge at noon and records for station near Roxbury.

Maxima.—January 1938: Discharge, 4,100 second-feet about 11 a.m. Jan, 25,
from graph developed from noon determinations of discharge and record’
for station near Roxbury.

1935 to December 1937: Discharge observed, 4 ,070 second-feet Mar. 12,
1936.

Remarks.—Daily and monthly mean discharges adjusted for change in con-
tents of Shepaug Reservoir. No diversion from reservoir to Naugatuck -
River drainage Jan. 1 to Feb. 28. No corrections for evaporation from
reservoir surface. Minimum flow of 2.35 second-feet maintained below
reservoir at all times. Basic data furnished by Bureau of Engineering,
City of Waterbury.

Discharge, in second-feet, and change in contents, in equivalent second-feet, 1938

January February
Day Change in Charge in
Observed contents Adjusted Observed contents Adjusted

1 45 0.0 45 135 -6 129
2 48 “+1 49 90 —4 86
3 51 0.0 51 92 +4 96
4 51 0.0 51 135 +3 138
5 55 0.0 85 125 -3 122
6 53 0.0 53 107 0.0 107
7 389 —+49 . 438 386 +11 397
8 280 —-27 253 155 -7 148
9 148 —8 140 141 0.0 141
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Discharge, in second-feet, and change in contents in equivalent second-feet, 1938

—Continued
January - February
Day ;
Change in Change in
Observed contents Adjusted Observed contents Adjusted
10 98 -5 93 151 -5 146
11 79 -2 77 84 —5 79
12 74 —1 73 98 +2 100
13 69 0.0 69 104 +3 107
14 71 0.0 71 141 0.0 141
15 62 +2 64 101 —6 95
16 84 +2 86 64 —2 62
17 84 -1 83 71 0.0 71
18 71 —2 69 69 +1 70
19 71 00 71 79 0 79
20 71 -2 69 71 -2 69
21 53 -2 51 57 -2 55
22 53 0.0 53 53 +1 54
23 51 0.0 51 64 —+1 65
24 48 +9 57 64 0.0 64
25 2,110 +47 2,160 62 -2 60
26 678 —27 651 44 -1 43
27 345 —41 304 53 0.0 53
28 144 +23 167 44 -2 42
29 131 —+2 133 . - -
30 122 +3 125 - .- -
31 173 +1 174 - - .-
January February

Monthly mean discharge. in second-feet (observed)_ __.________ 189 101

Runoff, in inches (observed)____.__ e 5.73 2.77

Monthly mean discharge, in second-feet (adjusted) ... ________ 190 101

Runoff, in inches (adjusted)____ __________________________. 5.76 2.77

SHEPAUG RIVER NEAR ROXBEURY, CONN.

Locarion.—Lat, 41°32’53”, long. 73°19'51”, at highway bridge 0.7 mile south
of Roxbury Station. 1% miles southwest of village of Roxbury, Litch-
field County, and 2 miles upstream from Jacks Brook. Datum of gage
is 282.07 feet above mean sea level (general adjustment of 1929).

DraINAGE AREA.—133 square miles.

* GAGE-HEIGHT RECORD.— Water-stage recorder’ graph.

STAGE-DISCHARGE RELATION.—Defined by current-meter measurements below 3,500
second-feet; extended logarithmically to peak stage, partly on basis of
determinations of flow at dam at Roxbury Station. Affected by ice Jan.
4, 5, Jan. 8 to 1 a.m. Jan. 25, 3 a.m. Jan. 25, 2 p.m. Jan. 27 to 2 p.m.
Jan. 28, 7 p.m. Jan. 28 to 10 a.m. Jan. 30, Feb. 14-17, 26-28.

Maxima.—January 1938: Discharge, 5,340 second-feet 1:15 p.m. Jan 25 (gage
height, 9.22 feet).

1930 to December 1937: Discharge, 7,000 second-feet Mar. 12, 1936
(gage height, 10.77 feet).

Remarks.—Flood discharge affected by storage in Shepaug Reservoir at
Woodville (see page 93) and in Bantam Lake (drainage area at outlet,
33.2 square miles).
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Mean discharge, in second-feet, 1938

Day Jan Feb Day Jan, Feh. ; Day Jan. Feb. Day Jan. Feb.
Il
477 400 il 200 280 25____| 3,670 231
113 | 320 \ 200 | 279 || 26.__.) 1.560 | 160
403 |} 280 i 200 283 27__._} 1,000 180
467 || 240 i 220 | 279 |l 28_2101 674 | 160
412 | 240 : 200 241 29____ 564
404 i 220 200 234 30.___ 517
835 220 200 244 31.___ 540
525 | 200 200 258
i
Monthly mean discharge, insecond-feet_._______ . _____________ ~ 483 355
Runoff, ininches_ ___________________________ U 1 4.18 2.78

Gage height, in feet, and discharge, in second-feet, at indicated time, 1938

i !
Feet ISe(ﬁ-ft. Feet |Sec.-ft.| Feet |Sec.-ft.| Feet |Sec.-ft.| Feet | Sec.-ft.| Feet |Sec.-ft.
|
Hour
January 22 January 23 Jaruary 24 January 25 January 26 January 27
1 a.m. 3.82 400 | 6.21 | 2,230 | 4.80 | 1,210
2 4.72 | 1,160 | 6.04 | 2,090 | 4.75 | 1,180
3 7.34 1 1,850 | 5.92 | 2,000 | 4.71 | 1,160
4 6.50 | 2,460 | 5.81 | 1,910 | 4.65 | 1,120
5 6.99 | 2,890 | 5.69 | 1,820 | 4.61 § 1,100
6 7.48 | 3,350 | 5.59 | 1,750 | 4.58 | 1,080
7 8.07 | 3,970 | 5.48 | 1,680 | 4.54 | 1.050
8 8.57 | 4530 | 5.39 | 1,610 | 4.51 | 1,040
9 8.91 | +940 | 5.31 | 1,560 | 4.50 | 1,030
10 894 | 4980 | 5.23 | 1,500 | 4.49 | 1,020
11 9.03 | 5090 | 5.16 | 1,450 | 4.51 | 1,040
12 n. 9.13 | 5220 | 5.16 | 1450 | 4.51 | 1,040
1p.m 020 5310 | 5.12 | 1,420 | 4.49 | 1,020
2 9.19 | 5300 | 5.10 | 1,410 | .47 980
3 9.12 | 5210 | 5.10 | 1,410 | 4.45 920
4 8.97 | 5010 | 5.10 | 1,410 | 4.43 900
5 8.72 1 4710 | 5.08 | 1,400 | 4.42 880
6 8.43 | 4370 | 4.83 | 1,230 | 4.41 880
7 8 04| 3930 | 4.85| 1,240 | 4.39 880
8 7.62 1 3,490 | £.92 | 1,280 | 4.38 880
9 7.23 | 3,110 | 4.94 | 1,300 | 4.36 880
10 6.90 | 2,810 | 4.92 | 1,280 | 4.34 860
11 6.61 | 2,550 | 4.90 | 1,270 | 4.27 840
12 m, 6.40 | 2,380 | 4.85 | 1,240 | 4.24 820
January 28 January 29
2am.| 4.19 780 3.81 600 3
4 4.13 760 3.77 580 3
6 4.05 720 3.72 580 3
8 4.01 680 | 3.70 580 3
10 4.01 660 3.69 560 3
12 n. 4.04 660 | 3.71 560 3
2p.m.| 3.82 660 3.69 560 3
4 3.65 592 3.67 560 | 3
6 3.72 624 3.58 540 3
8 3.80 620 3.59 540 | 3
10 3.82 620 3 540 | 3
12m. | 3.82 600 3.57 540 3

Supplemental records.-—Jan. 25, 1:15 a.m., 4.14 feet: 3:30 a.m., 6.22 ft.; 1:15 p.m., 9.22 ft., 5,340
sec.-ft.; Feb. 1, 11 a.m., 3.34 ft., 454 sec.-ft.; Feb. 2, 1 p.m. 3.33 ft., 450 sec.-ft.
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POMPERAUG RIVER AT SOUTHBURY, CONN.

Locarion.—Lat. 41°28'50”, long. 73°13’30”, 200 feet upstream from highway
bridge, three-quarters of a mile west of Southbury, New Haven County,
and 5% miles upstream from mouth.

DrAINAGE AREA.—T75.3 square miles. .

GAGE-HEIGHT RECORD.— Water-stage recorder graph except for period 10 a.m.
to 11 a.m. Jan. 25 (float against recorder table) when record was com-
puted on basis of floodmark. Adjustments made for intake lag for periods
11 p.m. Jan. 24 to 8 a.m. Jan. 25, 3 to 12 p.m. Jan. 25.

STAGE-DISCHARGE RELATION.—Defined by current-meter measurements below 1,200
second-feet; extended to peak stage on basis of September 1938 peak
flow determination at dam 2 miles below station. .

Maxmva.—January 1938: Discharge, 5,980 second-feet 10:30 a.m. Jan, 25 (gage
height, 14.12 feet, from floodmark).

1932 to December 1937: Discharge, 5,990 second-feet Mar. 12, 1936
(gage height, 14.13 feet, from floodmark).
Remarks.—Flood discharge not affected by artificial storage.

Mean discharge, in second-feet, 1938

Day Jan. Feb. Day Jan, Feb. Day | Jan. Feb, Day Jan, Feb.
108 199 9____{ 251 199 17___-| 126 129 25....12,260 154
119 167 10.___| 190 203 18..__| 110 137 26.___| 672 130
116 | 188 11_._.| 163 159 19.._.| 102 146 27 .| 337 124
104 | 279 12____| 154 151 20__._| 112 144 28 ___| 233 105
106 188 13....] 147 216 21____p 121 127 29____| 209
100 176 14____| 142 227 22____} 103 121 30___.| 204
643 430 15.._.| 132 175 23____| 102 135 31.___} 235
448 232 16..._| 129 133 24____| 103 171

Monthly mean discharge, in second-feet 261 177
Runoff, ininches .. ... -1 4.00 2.45

Gage-height,. in feet, and discharge, in second-feet, at indicated time, 1938

Feet |Sec.ft.| Feet |Sec.-ft. | Feet |Sec.-ft.| Feet |Sec.-ft. | Feet |Sec.-ft. | Feet |Sec.-ft.
Hour

January 22 January 23 January 24 January 25 January 26 January 27
Tam.| - oo 3.51 102 | 4.55 310 | 6.63 | 1,160 | 4.83 | 394
2 3.51 102 | 4.91 420 | 6.44 | 1,070 | 4.75 | 370
3 3.50 101 5.16 500 | 6.27 986 | 4.71 358
4 3.49 100 5.42 600 | 6.14 928 | 4.68 349
5 3.49 100 | 5.68 720 | 6.00 865 | 4.65 | 341
6 3.46 95 | 5.94 840 | 5.88 811 | 4.62 | 333
7 3.43 90 | 6.25 980 | 5.76 757 | 4.60 | 327
8 3.43 90 | 6.80 { 1,250 | 5.65 708 | 4.58 | 322
9 3.43 90 | 8.60 | 2,260 | 5.58 676 | 4.55 | 314
10 3.46 95 |14.02 | 5900 | 5.50 640 | 4.54 { 311
11 3.50 101 [14.05 | 5,900 | 5.42 608 | 4.53 | 309
12 n. 3.46 95 [13.55 | 5,550 | 5.36 584 | 4.53 | 309
lp.m 3.46 95 |12.64 | 4,910 | 5.31 564 | 4.55 314
2 - 3.50 101 [11.58 | 4,170 | 5.25 540 | 4.60 | 327
3 3.52 104 |10.50 | 3,400 | 5.22 528 | 4.64 | 338
4 3.52 104 | 9.60 | 2,900 | 5.21 524 | 4.66 | 344
5 3.51 102 | 8.92 | 2450 | 5.18 513 | 4.68 | 349
6 3.51 102 | 8.50 | 2,200 | 5.15 502 | 4.68 | 349
7 3.51 102 8.13 | 2,000 | 5.14 498 | 4.68 349
8 3.52 104 | 7.83 | 1,800 | 5.10 483 | 4.65 | 341
9 3.52 104 | 7.55 | 1,650 | 5.05 466 | 4.62 333
10 3.56 110 | 7.26 | 1,500 | 5.01 452 | 4.59 | 324
11 3.70 130 | 7.02 | 1,350 | 4.96 436 | 4.55 | 314
12 m. 4.02" 190 | 6.83 | 1,250 | 4.91 419 | 4.51 304
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Gage-height, in feet, and discharge, in second-feet, at indicated time, 1938—Continued

Feet |Sec.-ft.| Feet |Sec.-ft.| Feet |Sec.-ft.| Feet | Sec.-ft.| Feet |Sec.-ft.| Feet | Sec.-ft.
Hour ]

January 28 January 29 January 30 January 31 February 1 {, February 2
2am.| 4.41 278 4.13 214 4.11 209 4.12 211 | 4.25 240 | 3.78 146
4 4.35 264 4.10 207 4.10 207 4.12 211 | 4.16 220 | 3.78 146
6 4.29 250 4.09 205 4.10 207 4.12 211 | 4.07 201 | 3.7 146
8 4.25 240 4.08 203 4.09 2056 4.12 211 | 3.96 178 | 3.82 153
10 4.23 236 4.11 209 4.07 201 4.12 211 | 3.91 169 | 3.85 158
12 n. 4.18 225 4.02 190 4.05 196 4.14 216 | 3.90 167 | 3.79 147
2p.m.| 4.25 240 4.06 199 4.05 196 4.18 225 | 3.98 182 | 3.86 160
4 4.33 259 4.11 209 4.07 201 4.26 243 | 4.08 203 | 4.00 186
6 4.40 276 4.14 216 4.08 203 4.39 274 | 4.18 225 | 4.12 211
8 4.35 264 4.16 220 4.10 207 4.45 288 | 4.12 211 | 4.06 199
10 4.25 240 4.15 218 4.11 209 4.42 281 | 4.00 186 | 3.98 182
12 m 4.17 222 4.12 211 4.12 211 4.32 257 | 3.88 163 | 3.92 171

Supplemental records.—Jan. 25, 10:30 a.m., 14.12 ft., 5,980 sec.-ft.

NAUGATUCK RIVER NEAR THOMASTON, CONN.

Location.—Lat. 41°42'11”, long. 73°08’56”, at highway bridge half a mile up-
stream from Leadmine Brook and 2 miles north of Thomaston, Litchfield
County. Datum of gage is 389.44 feet above mean sea level (general ad-
justment of 1929). ’

DRAINAGE AREA.—T1.9 square miles.

GAGE-HEIGHT RECORD.— Water-stage recorder graph.

STAGE-DISCHARGE RELATION.—Defined by current-meter measurements below 6,000
second-feet; extended logarithmically to peak stage. Affected by ice Jan.
10, 11, 18-21,

Maxmma—January 1938: Discharge, 6,830 second-feet noon Jan. 25 (gage
height, 9.57 feet).

1930 to December 1937: Discharge, 6,590 second-feet Mar. 12, 1936
(gage height, 9.37 feet).

Remarks.—Flood discharge slightly affected by storage in small ponds and

reservoirs.

Mean discharge, in second-feet, 1938

Day Jan., Feb. Day Jan. Feb. Day Jan. Feb. Day Jan. Feb.
.
) I 89 223 9___.1 242 218 17| 106 117 25....| 3,800 119
P 108 167 10_...; 170 228 18 _ .. 90 123 26_._.._] 1,060 102
3. 100 189 11.__.; 140 164 19____ 80 137 27 ___ 393 104
I SO 93 272 12..__{ 130 154 20____ 90 137 28____| 261 78
[ I 88 198 13| 125 201 21___. a0 119 29___. 194
[ S— 82 205 4. 117 238 22 94 110 30 185
S 669 702 15.._.| 108 180 23___. 91, 121 31___. 270
8 .. 502 288 16.__ 99 128 24 . 85 130
Monthly mean discharge, in second-feet_ ___ . _____________ . __________.. 315 184
Runoff, in inehes_ _ e 5.05 2.67
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Gage height, in feet, and discharge, in second-feet, at indicated time, 1938

Feet |Sec.-ft.| Feet |Sec.-ft.| Feet |Sec.-ft.| Feet |Sec.-ft. | Feet | Sec.-ft. | Feet | Sec.-ft.

Hour

January 22 January 23 January 24 January 25 January 26 January 27
1a.m. 1.86 123 | 4.92 | 1,980 | 2.90 | 530
2 2.08 178 | 4.70 | 1,800 | 2.83 492
3 2.94 554 | 4.51 | 1,650 | 2.79 470
4 3.80 | 1,120 | 4.35 | 1,520 | 2.73 440
5 4.86 | 1,930 | 4.19 | 1,390 | 2.68 415
6 6.17 | 3,070 | 4.04 | 1,290 | 2.66 | 405
7 7.76 | 4,740 | 3.92 | 1,200 | 2.63 390
8 8.55 | 5,610 | 3.81 | 1,130 | 2.60 | 375
9 9.21 | 6,400 | 3.70 | 1,050 | 2.59 | 370
10 9.45 | 6,690 | 3.60 980 | 2.59 | 370
11 9.53 | 6,790 | 3.51 917 | 2.60 | 375
12 n. 9.57 | 6,830 | 3.44 868 | 2.62 385
1p.m, 9.42 | 6,650 | 3.38 826 | 2.60 { 375
2 8.90 | 6,030 { 3.33 791 | 2.57 | 362
3 8.42 | 5,460 | 3.32 784 | 2.57 362
4 7.85 | 4,840 | 3.36 812 | 2.58 | 366
5 7.44 | 4,380 | 3.36 812 | 2.59 370
6 7.05 | 3,960 { 3.33 791 | 2.58 366
7 6.69 | 3,590 | 3.28 758 | 2.57 362
8 6.37 | 3,270 | 3.22 722 | 2.57 362
9 6.01 | 2,910 | 3.17 692 | 2.56 357
10 5.71 | 2,640 | 3.14 674 | 2.54 348
11 5.42 | 2,380 | 3.06 626 | 2.52 339
12 m. 15 | 2,160 | 2.97 572 | 2.50 | 330

January 28 January 29 | Janvary 30 January 31 February 1 February 2

2am.| oo e 2.12 189 | e
4 2.41 292 2.16 { 202 |2.10 183 | 2.12 189 | 2.31 253 | 2.03 164
[ S DRRRRI BRI IR, [ 2.13 192 . o L.
8 2.28 | 242 2.10 183 | 2.09 180 | 2.16 202 | 2.21 218 | 1.98 151
10 e e 2.23 224 | | |eoa el
12 n. 2.31 253 2.15 198 2.08 178 2.37 276 | 2.17 205 | 2.03 164
2pamnai ||| o 2.56 357 | |iiaooo
4 2.30 249 2.12 189 2.11 186 2.60 375 | 2.18 208 | 2.03 164
6 .. (SRR SOUR U (RIS PRI B 2.56 357 || ce oo
8 2.31 253 2.12 189 | 2.14 195 | 2.50 330 | 2.21 218 | 2.10 183
10 | e 2.45 309 | . eo|eo oo
12m. {2.23 | 224 2.11 186 | 2.13 192 | 2.41 292 | 2.09 180 | 2.06 172

NAUGATUCK RIVER NEAR NAUGATUCK, CONN.

Locarion.—Lat. 41°2815”, long. 73°03'10”, 0.2 mile upstream from Beacon
Hill Brook, 1.3 miles downstream from Naugatuck, New Haven County,
and 12 miles upstream from mouth. Datum of gage is 155.17 feet above
mean sea level (general adjustment of 1929).

DRAINAGE AREA.—246.square miles.

GAGE-HEIGHT RECORD.—Water-stage recorder graph. Adjustments made for in-
take lag for periods Jan. 7, Jan. 20 to 3 p.m. Jan. 22, 1 to 3 a.m. Jan. 25,

STAGE-DISCHARGE RELATION.—Defined by current-meter measyrements below 4,700
second-feet; extended logarithmically to peak stage on basis of compari-
son with records for flood of September 1938 at stations on Leadmine
Brook near Thomaston and Naugatuck River near Thomaston.

Maxima.—January 1938: Discharge, 14,200 second-feet noon Jan. 25 (gage
height, 11.24 feet). .

1918-24; 1928 to December 1937: Gage-height, 12.08 feet Apr. 7, 1924
(discharge uncertain; previously published figure probably too low).
Flood of November 1927 reached a stage of about 14 feet (discharge,

about 18,300 second-feet).

Remarks.—Discharge affected by storage in Wigwam and Morris Reservoirs
(see record for Branch of Naugatuck River at outlet of Wigwam Reser-
voir, near Thomaston, Conn.).
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Mean discharge, in second-feet, 1938

i |
Day Jan. Feb. Day Jan. Feb. i Feb. | Day Jan. Feb,
|
I
______ 338 787 917 727 ’ 427 i 25| 7.920 467
- 405 581 642 721 i 431 |26 .| 2.8 397
| 292 670 528 563 | 462 27| 1,280 784
| 338 975 172 528 485 28 __ .| 882 311
. 334 727 162 635 427 29__ . 676
313 637 162 790 397 30._._ 664
--] 1,600 [1,600 418 621 431 31._._ 864
______ 1,820 924 367 462 495 ||
| t ¢ i
Monthly mean discharge, in second-feet_ . ____________________________.____ 893 610
Runoff, in inehes_ ____ .. 4.18 2.58
Gage height, in feet, and discharge, in second-feet, at indicated time, 1938 .
Feet | Sec.-t. | Feet |Sec-ft. | ¥eet |Sce-ft.| Feot P Recft.| Feet | Sec-ft.] Feet [ Ree.ft.
, |
Hour -
January 22 January 23 January 24 l January 26 January 27
1a.m. 342 1 ps 6.10 3.46 | 1,640
2 338 | 2 5. 88 3.3% | 1,570
3 334 3 5 67 3.29 | 1,490
4 320 -4 5.48 3.20 | 1,420
5 221 | 5.2 3.30 3.14 | 1,370
6 321 | 6.3 5.12 3.08 | 1.320
7 217 8.2 1.96 3.02 | 1,230
8 317 0. 4.89 3.00 | 1,260
9 321 1014 111,900 | 4GS 2.96 | 1,230
10 1317 10,72 012,100 | 4 .53 2.95 | 1.220
11 321 111.14 114,000 ! 4 4 2.94 | 1,210
12 n. 330 11,24 114200 § .29 2.93 | 1,200
lpm 350 10,98 13,700 L4018 2.94 | 1,210
2 367 10,32 112,600 | 4.10 2.96 1 1,230
3 367 098 111,600 | 4 04 2.97 | 1,240
4 367 0.4 110560 | 307 206 1 1,230
5 | 367 8 4h 9,610 ¢ ; 2 .96 1,230
6 375 0 8.38 0 8.,A00 | 2.04 | 1,210
7 A8 7 i 2.90 | 1180
8 3807 ! 288 | 1,170
9 384 7 | 2.86 | 1,150
10 136 16 ¢ : 2.84 | 1,140
11 500 6 ! 1,770 | 2.80 | 1.11
12 m. 632 1 6 ' 1,710 | 2.75 | 1,030
i |
Junnary 28 January 29 i Jannary 30 Junuary 31 0 T'ebruary 1 Pebruary 2
2a.m.| 2.66 | 1,910 2. 732 2.08 670 211 687 I 2.5 939 | 1.09
4 2.56 951 2 692 2.06 659 2.10 681 | 2 44 879 | 1.90
6 2.48 | 003 2. 654 2.05 | 654 211 637 1 2.37 837 | 1.84
8 2.42 867 | 2. 626 2.04 | 643 L3 710 | 2.30 766 | 1.80
10 2.39 846 1.9 603 2 (4 643 2 735 1 2.23 735 1 1.80
12 n. 2.33 814 2. 626 2.04 648 40 885 ] 2 23 755 1 1.82
2p.m.| 2 37 837 2. 654 2.05 G54 .5 951 1 2.24 761 | 1.88
4 2.45 885 2. 681 2.006 050 58 963 | 2.32 750 1 2.00
6 2 44 879 2 704 2.07 654 7 1,060 | 2.17 72 1.98
8 2.39 819 2. 710 2.10 58} 1.090 | 2.17 721 1.00
10 2.32 803 2. 704 2.12 GO2 1050 | 2.13 €98 | 1.97
12 m. 2.26 773 2. 681 2.12 602 904 ¢ 2.06 659 1 1.04
|

LEADMINE BROOK NEAR THOMASTON, CONN,

Locarion.—Lat, 41°42'10”, long. 73°08'36"”, at highway bridge half a mile
upstream from mouth and 214 miles northeast of Thomaston, Litchfield
County. Datum of gage is 401.23 feet above mean sea level (general ad-
justment of 1929). .

DrAINACE AREA.—24.0 square miles,

GAGE-HEIGHT RECORD.—Water-stage recorder graph except for periods Jan. 28
748116—48—8
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to Feb. 3 when float was frozen in well and Feb. 5-8 when clock was
stopped. ’
STAGE-DISCHARGE RELATION.—Defined by current-meter measurements below 500
second-feet; extended to peak stage on basis of logarithmic plotting and
comparison with records for stations on Naugatuck River. Affected by
ice Jan, 4, 5, Jan. 10 to 3 p.m. Jan. 23, Feb. 16, 17, 21, 22, 26-28,
MaxiMa—January 1938: Discharge, 2,640 second-feet 9 a.m. Jan. 25 (gage
height, 10.835 feet).
1930 to December 1937: Discharge, about 2,800 second-feet Sept. 17,
1934 (gage height 11.2 feet; from floodmarks).
Remarks.—Flood discharge not affected by artificial storage.

Mean discharge, in second-feet, 1938

Day Jan, Feb. Day Jan. T'eb. Day Jan., Feb. Day Jan. Feb.
______ 27 80 9 .- 78 73 17____ 30 38 25.___11,210 39
- 33 55 10____ 60 73 18.__. 28 39 26._.__| 264 32
- 27 60 11.__. 50 54 19____ 26 46 27.___| 134 32
- 26 85 12.___ 44 51 20.___ 28 41 28____ 85 22

- 26 70 13____ 42 68 21____ 32 38 29____ 70

24 60 14 ___ 38 78 22____ 34 36 30..__ 65

| 276 240 15 34 57 23.___ 32 41 31.__. 95

______ 157 95 16___. 32 44 24____ 29 43

Monthly mean discharge, in second-feet_________________________________.__ 101 60.4
Runoff, ininches_ . _________.___________________ G- e 4.85 2.62

Gage height, in feet, and discharge, in second-feet, at indicated time, 1938

Feet |Sec.-ft. | Feet |Sec.-ft.| Feet |Sec.-ft. | Feet |Sec.-ft.| Feet |Rec.-ft. | Feet |Sec.-ft.

Hour
January 22 January 23 January 24 January 25 January 26 January 27

P ek ek
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31

5.71

Supplemental records.—Jan. 23, 3:45 a.m., 6.22 feet, 7:15 a.m., 10.05 ft., 2,500 sec.-ft.

BRANCH OF NAUGATUCK RIVER AT OUTLET OF WId-WAM RESERVOIR,
NEAR THOMASTON, CONN.

Location.—Nonrecording gage and venturi meter at dam, lat. 41°39’45”, long.
73°07'35”, 2% miles west of Thomaston, Litchfield County, and 3 miles
upstream from mouth. '
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DrAINAGE AREA.—18.0 square miles. .

Gace-HEIGHT RECORD.—Three reservoir gage readings daily; gage height at mid-
night determined from graph constructed from gage readings.

STAGE-DISCHARGE RELATION.—Observed discharge computed from flow over spill-
ways and through venturi meter.

Maximma—January 1938: Discharge, 3,100 second-feet about 8 a.m. (from
graph based on gage readings).

Remarks.—Daily and monthly mean discharges adjusted for change in con-
tents of Wigwam and Morris Reservoirs. No corrections for evaporation
from reservoir surfaces. Basic data furnished by Bureau of Engineering,
city of Waterbury.

Discharge, in second-feet, and change in contents, in equivalent second-feet, 1938

January February
Day
Change in Change in
Observed contents Adjusted Observed contents Adjusted
1 25 +2 27 29 —1 28
2. 17 -1 16 24 —4 20
3 20 -2 18 29 +37 66
4 19 -2 17 72 —27 45
5 19 -2 17 36 —6 30
6 17 — 15 45 +21 66
7 198 +50 248 122 —12 110
8 100 —26 74 47 —6 41
9 71 —8 63 42 0.0 42
10 52 -6 46 42 0.0 42
11 26 —2 24 29 —4 25
12 24 +1 25 23 +1 24
13 26 +1 27 35 +8 43
14 24 -2 22 48 -5 43
15 23 -3 20 29 -5 24
16 21 0.0 21 24 -3 21
17 21 -1 20 21 -1 20
18 21 -3 18 21 +1 22
19 19 —1 18 26 +3 29
20 19 0.0 19 27 0 27
21 18 +1 19 23 -2 21
22 21 —+1 22 21 0 21
23 23 —1 22 22 +1 23
24 23 +10 33 26 +3 29
25 1,240 +64 1,300 26 -1 25
26 —53 89 22 -3 19
27 60 —-11 49 20 0.0 20
28 36 -5 31 17 -5 12
29 29 -2 27 4 .- - -
30 30 +2 32 - - -
31 38 +3 41 _- - -
. January February

Monthly mean discharge, in second-feet (observed) . .___.______ 78.1 33.9

Runoff, in inches (observed) .. _________________ - 5.00 1.96

Monthly mean discharge, in second-feet (adjusted) _ ___ 78.1 33.5

Runoff, in inches (adjusted)-.___ ... ___________________ 5.00 1.94

SAUGATUCK RIVER BASIN
SAUGATUCK RIVER NEAR WESTPORT, CONN.

Locarion.—Lat. 41°10’15”, long. 72°22'00”, on old Ford Road (Clinton), 400
feet downstream from West Branch of Saugatuck River, 600 feet down-
stream from dam of Dorr Co., and 2 miles north of Westport, Fairfield
County.

DrAINAGE AREA.—TT.5 square miles,

GAGE-HEIGHT RECORD.— Water-stage recorder graph.
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STAGE-DISCHARGE RELATION.-—Defined by current-meter measurements below 1,700
second-feet; extended to peak stage on basis of September 1938 flood
flow determination at Dorr Co.’s dam. Affected by ice Jan. 1-6, 16-22, 6
p.m. Jan. 27 to 2 p.m. Jan. 28, 7 p.m. to m. Jan. 28, 7 p.m. Feb. 2 to Feb.3.

"Maxima.—January 1938: Discharge, 2,230 second-feet 5 p.m. Jan. 25 (gage
height, 7.63 feet).
1932 to December 1937: Discharge, 5,310 second-feet Mar. 12, 1936
(gage height, 11.30 feet).

Remarks.—Bridgeport Hydraulic Co. occasionally diverts the flow from 17
square miles of the Aspetuck River Basin. Water for diversion is stored
in Aspetuck Reservoir and diverted by canal into Hemlocks Reservoir in
Mill River Basin from which it is released for water supply. Daily and
monthly mean discharges not adjusted for diversion. Runoff computa-
tions are based on total drainage area above station.

Mean discharge, in second-feet, 1938

Day Jan, Teh, Dayr Jan, Feh. Jan. Feb. 1' Day Jan, Feb.
110 316 345 245 130 151 25 __| 1,420 204
100 234 260 110 163 26____| 1,100 163

95 250 220 100 161 27 . 541 155
95 375 192 1060 239 28_ . 367 135
85 282 102 100 188 i 29____ 302
85 230 180 110 163 1 30.___ 281
631 351 62 119 181 b3 T 327
31 | 203 10 1s | 252
Monthly mean discharge, in second-feet_______________ S ____] 282 225
Runoff, ininches_____ ___ . 420 | 3.02
]

Gage-height, in feet, and disrharge, in second-feet, at indicated time, 1938

Feat | Her-ft. | Jeet |Nec.ft.! Fenot | Ree-ft. | Feet |Sec.-ft.| Feet { Sec.-ft. | Feet |Sec.-ft.
|
Hour T - —
January 22 January 25 January 26 January 27
! -
1 a.ma. 3.45 190 |y e _.
2 3.65 242 | 6.64 | 1,560 | 1.90 660
3 5.9
4 4.
5 4.5
6 4.¢
7 5.7
8 5.
9 6.
10 6.
11 6.
12 n. 7.
1pm 7.
2 7.
3 7.
4 7.6
a 7.
6 7.
7 7.
8 7.
9 7.
10 7.
11 7.
12 m, 6.90 | 1,720 | 5.03 712 | 4.46 420
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Gage-height, in feet, and discharge, in second-feet, at indicated time, 1938—Continued

Yeet | Sec.-ft.| Feet |Sec.-ft.| Feet | Sec.-ft.| Feet |Sec.-ft.| Feet | Sec.-ft.| Feet |Sec.-ft.
Hour

January 28 January 29 January 30 January 31 February 1 February 2
2am. 4.34 390 3.89 307 RS PR IR T S T
4 4.24 370 3.84 293 3.82 288 3.79 279 1 4.05 354 | 3.54 214
6 4.18 350 3.82 288 | oo
8 4.11 340 3.81 285 3.78 207 3.80 282 | 3.90 310 | 3.49 202
10 4.08 340 3.81 285 [ PR SR P IR B (RN S P,
12 n. 4.08 350 3.83 290 3.78 277 3.01 313 | 3.85 206 | 3 60 220
2p.m.| 4.13 380 3.88 304 | e e
4 4.22 407 3.04 322 3.7 277 4.09 366 | 3.95 324 | 3.76 271
6 4.20 400 3.96 327 .. . - o e
8 4.13 370 53.61 313 3.80 282 1.16 388 | 3.84 293 | 3.70 2145
10 4.06 340 3.88 304 .. I O [ D
12 m 3.96 320 3.84 293 3.80 282 | 414 381 | 3.70 255 | 3.68 230

SUMMARY OF FLOOD DISCHARGES

Maximum discharges at all gaging stations and at other places
on streams in Connecticut where the peak discharge was deter-
mined are presented in table 8. Reference should be made to the
introductory “General description of information,” particularly
pages 9 to 12, for an poutline of the data given in this table.
Records in table 8 compare only the flood of January 1938 with
that of the previous maximum of record. For detailed informa-
tion of other notable floods in this area the reader may refer to
Water-Supply Paper 162, which includes a brief description of
the flood of July 1905 on the Pepuonnock River, Conn.; Water-
Supply Paper 636-C, The New England flood of November 1927;
Water-Supply Paper 798, The floods of March 1936, part I, New
England Rivers; Water-Supply Paper 836-A, Stages and flood
discharges of the Connecticut River at Hartford, Conn.; and
Water-Supply Paper 867, Hurricane floods of September 1938.
Water-Supply Papers 798 and 867 also contain detailed-accounts
and comparisons of many historic floods. This information is not
repeated in this report. '



TaBLE 8.—Maximum discharges for flood of January 1938 in Connecticut

Maximum discharge

Maximum discharge during flood of January 1938

Drainage prior to January 1938
No. . area Period Second-
on Stream and place of determination square | of record feet Method
pl 12 miles Time Second- per of
Second- feet square determination
Date feet mile
Thames River Basin
264 | Willimantic River near South Coventry____________ 121 1931-38 | Mar. 12, 1936 | 7,880 | Jan. 25, 7 p.m. 3,770 | 31.2 | Stage-discharge relation
267 | Shetucket River near Willimantic.____ __ . 401 | 1904-05 | ___ do_.____ 23,900 | Jan. 26, 2 a.m. 12,600 | 31.4 Do.
1933-38
272-| Hop River near Columbia.___________"___________ 76.2| 1932-38 |.___._ do______ 3,300 | Jan. 25, 4:30 p.m. 2,970 39.0 Do.
275 | Natchaug River at Willimantie_ - .________________ 169 1930-38 | Mar. 18, 1936 | 14,200 | Jan. 25, 11 p.m. 5,880 34.8 Do.
282 | Quinebaug River at Quinebaug. ... _____ _ ______ 157 1931-38 [._____ do._____ 10,500 | Jan. 25, 9:30 p.m. 3,470 221 Do.
284 | Quinebaug Riverat Putnam.._._.._______________ 331 1929-38 | Mar. 19, 1936 | 17,200 | Jan. 25, 12 p.m. 7,450 22.5 Do.
286 | Quinebaug River at Dyer Dam, below Danielson____ 465 |\ | Jan, 26, 6 a.m. 7,260 15.6 Flow over dam. .
289 | Quinebaug River at Jewett City. ... .____ __ _____ 711 | 1018-38 | Mar. 19, 1936 | 29,200 | Jan. 26, 12:20 p.m. 11,100 | 15.6 | Stage-discharge relation
290 | Quinebaug River at Taftville__.___ ___________ . 43 ||| Jan. 26, 11 a.m. to 12,100 | 16.3 | Flow over dam.
7 p.m. )
294 French River at North Grosvenordale. . . _.___ ___. O98.5)________. Jan. 26, 5 a.m. 1,840 18.7 Do.
295 | Muddy Brook at Harrisville. ___.__._________ .. 36,4 .. . Jan. 25 1825 | 22.7 Do. .
295.5| Five Mile River at Killingly_ I 58.2| 1937-38 Jan. 26, 5 to 6 a.m. 630 10.8 Stage-discharge relation
298 | Moosup River at Moosup . __ . + 83.5] 1932-38 Jan. 25, 4 to 5 p.m. 1,380 16 5 Do.
301 | Yantic Riverat Yantie. _._______________________ 88.6| 1930-38 Jan. 25, 4 p.m. 3,230 36.5 Do.
Connecticut River Basin .
318 | Connecticut River at Hartford._.._____.__________ 10,480 | _______ Mar. 21, 1936 237.6| Jan. 26, 11 p.m. 319.6| e i
413 | Scantic River at Broad Brook _ _ P 98.4| 1928-38 | Mar. 13, 1936 1,820 | Jan. 26, 6 a.m. 1,810 | 18.4 Stage-discharge relation
416 | Farmington River at Rivertont______________ 216 1929-38 | Mar. 18, 1936 | 19,900 | Jan. 25, 11 a.m. 10,200 47.2 Do.
418 | Farmington River at Collinsville®_ ________________ 354 el Jan. 25, 1 p.m. 613,500 | 38.1 | Flow over dam. i
419 | Farmington River at Tariffvilles_ __ _______________ 578 | 1928-38 | Mar. 19, 1936 | 26,900 | Jan. 26, 11 a.m. to 11,900 20.6 | Stage-discharge relation
12 n,
420 | Farmington River at Rainbows7______________ ____ 590 || ... Jan. 26, 3 p.m. 613,000 | 22.0 | Flow over dam. .
423 | Burlington Brook near Burlington.________________ 4.1| 1931-28 | Mar. 12, 1936 503 | Jan. 25, 9:30 a.m. 474 | 116 Stage-discharge relation
427 | South Branch of Park River at Hartford. ____ - 40.6| 1936-38 | Nov. 29, 1937 | 1,660 | Jan. 25, 4 p.m. 2,860 | 70.4 Do.
428 | Park Riverat Hartford._.______._______ 74.0|.._do-.__| Mar. 12,1936 | 5,400 | Jan. 25, 5:30 p.m. 5,650 | 76.4 Do.
429 | North Branch of Park River at Hartford______.___. 25.3|__.doo__|______ do______ 1,520 | Jan. 25, 2 p.m. 1,640 64.8 Do.
431 | Hockanum River near East Hartford*_ . __________ 74.5 1919-%1 Mar. 5, 1934 1,920 | Jan. 25, 2:20 p.m. 2,140 | 28.7 Do.
1928-38
432 | Salmon River near East Hampton________________ 105 1905-06 | Mar. 12, 1936 6,250 | Jan. 25, 12 n. 5,720 54.5 Do.
1928-38
433.3| East Branch of Eightmile River near North Lyme.__ 22.0| 1937-38 | Nov. 29, 1937 | 1,010 | Jan. 25, 9 p.m. 514 | 23.4 Do.
433.7| West Branch of Eightmile River near North Lyme__ 19.2. . .doeeeo| oo __ do_____. 1,020 | Jan, 25, 4 p.m. 1426 22.2 Do.
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Quinnipiac River Basin

Quinnipiac River at Southington_.________________
Quinnipiac River at Wallingford . . _
Eightmile River at Plantsville. . ___ R

Housatonic River Basin

Housatonic River at Falls Village_ ________________
Housatonic River at Bulls Bridge®_
Housatonic River at Stevenson‘____
Tenmile River near Gaylordsville_
Still River near Lanesville._________-____________.
Shepaug River at outlet of Shepaug Rescrvmr, at
oodvillet 0 __ __ ______ i .
Shepaug River near Roxbury*._ . .
Pomperaug River at Southbury. . .
Naugatuck River near Thomaston_ .
Naugatuck River near Naugatuckt . _______________

Leadmine Brook near Thomaston. ________________
Saugatuck River Basin

Saugatuck River near Westport_ .- ___._________

77.

vw o &

1935-38
1930-38
1935-38

1912-38
71928738
1929-38
1931-38

1935-38
1930-38
1932-38
1930-38
1918-24
1928-38
1930-38

1932-38

Mar. 12, 1936 8568 |.____._.._ do_.._._._.
______ do.-.._.| 3,240 | Jan. 26, 4 to 5 a.m.
,,,,,, do______ 8755 | Jan. 25, 1 p.m.

Mar. 20, 1936 | 14,500 | Jan. 25, 9 to 11 p.m
,,,,,,,,,,,,,,,,,,,, Jan. 26, 3 a.m.

Mar. 12, 1936°| 69,500 | Jan. 25, 12 n.

______ do____._| 10,200 | Jan. 25, 9 p.m.
______ doo.._..| 3930 | ________do.___._._.
,,,,,, do..____| 4,070 | Jan. 25, 11 a.m.
...... do-.__._| 7,000 { Jan. 25, 1:15 p.m.
...... do-__.___| 5,990 | Jan. 25, 10:30 a.m.
,,,,,, do___..__} 6,590 | Jan. 25, 12 n.

Nov., 1927 18,300 | ______ do oo

Sept. 17, 1934 2,800 | Jan. 25, 9 a.m.

Mar. 12, 1936 5,310 | Jan. 25, 5 p.m,

14,200
2,640

2,230

28.

b

FISTITTN

Nonw

Do.
Do.
Do.
Flow over dam.
Stage-discharge relation
Do.
Do.

Dam.
Stage-discharge relation
Do.

Do.
Do.

Do.

Do.

IMaximum observed.

2Maximum stage known since 1639; maximum discharge, 313,000 second-feet Mar.

20, 1936

3Gage .height from records of U.S. Weather Bureau; discharge, about 90,000 second-

feet.
+Affected by storage.

sAffected by storage and diversion.

“Record furnished by Stanley
8From graph based on gage readings.

9Records furnished by Connecticut Light & Power Co.

$Condition of flashboards uncertain at time of peak.
orks, New Britain, Conn,

10Basic data furnished by Bureau of Engineering, city of Waterbury, Conn.
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Figure 15 shows all the flood discharges in Connecticut, in
second-feet per square mile, that are listed in tables 8 and 24 and
plotted against the corresponding drainage areas. In this connec-
tion it should be understood that the discharges are given as ob-
served, and many are affected by artificial storage, concerning
which available information is presented in the preceding section,
“Stages and discharges at stream-gaging stations.” For compara-
tive purposes, figure 15 also shows the maximum known discharges
of record in Connecticut prior to 1939. Only those records are
plotted that exceed the envelope of the floods of January and July
1938 and only the maximum of record for any one place. Appropri-
ate symbols distinguish the various floods. When compared by
drainage areas, it may be noted that maximum discharges of the
flood of January 1938 were generally somewhat larger than for
the flood of July 1938, but varied from about one-half of the en-
velope of maxima of record for areas of 10 square miles to about
one-third for areas of 1,000 square miles.

STORAGE RESERVOIRS

Basic data for most of the important storage reservoirs have
been given in the section “Stages and discharges at stream-gaging
stations.” The effect of these reservoirs on the flow at regular gag-
ing stations is presented in the following section, “Rainfall and
runoff studies.” The section herewith is limited to a brief discus-
sion of some of the examples of storage regulation.

Before the advent of steam and electricity for industrial use,
the gradient of streams in Connecticut had been found well suited
for water-power development, and consequently hundreds of
small dams were constructed at existing natural ponds or at con-
strictions in the stream channels to divert water through the
water wheels of mills. Later, detention reservoirs were constructed
in the headwater streams to regulate the flow of water, and some
of the natural ponds and lakes were enlarged or artificial reservoirs
created for recreational or municipal water-supply purposes.
Many of the old dams have been destroyed by floods and not re-
built. Of the hundreds that remain, some have no control works
and others have gates of various kinds, some used and some not
used. The small ponds and reservoirs that remain practically full
throughout the year have little effect individually in decreasing
the peak flow of floods, but as a group, together with swamps and
intervales, they provide excellent retarding basins, wider than the
normal river channels, which are filled synchronously with the
rising flood and do not release the temporarily stored water until
the peak has passed. Hence, although this storage may be classi-
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fied as more “natural”’ than “artificial,” it does operate to reduce
the magnitude of peak stages downstream. No records are avail-
able as to the areal extent or actual effect of these numerous small
ponds, reservoirs, and flood basins in Connecticut.

The larger reservoirs, having appreciable storage capacity be-
low the level of the spillway, have a more marked effect on flood
flow. Records for nine reservoirs are presented in the section
“Stages and discharges at stream-gaging stations,” and they dis-
close some interesting facts. On January 25 the small discharge
gates on Otis Reservoir at Cold Spring, Mass., were closed, and all
the flood flow from 17.2 square miles of the Farmington River
Basin was retained until February 17. Although the peak flow of
the Hockanum River near East Hartford, Conn., on January 25
was greater than any previously recorded, outflow from Shenipsit
Lake (drainage area, 16.5 square miles) in the headwaters of the
river was held to less than 120 second-feet, while the retained
storage averaged an equivalent of 405 second-feet. At Candlewood
Lake on Rocky River near New Milford, Conn., all the runoff dur-
ing the flood period from its 40.4 square miles of drainage area was
stored, and, as it was a pumped-storage type of reservoir, water
was pumped into storage from the Housatonic River. Zoar Lake
at Stevenson, Conn.,, may be considered representative of the
larger reservoirs at power developments, which are kept nearly
full most of the time. The area of the lake surface is about 1.6
square miles, and for the calendar day of maximum flood flow its
contents increased the equivalent of 2,400 second-feet, which was
released again as the flood flow receded. Shepaug Reservoir on the
Shepaug River at Woodville, Conn., is perhaps indicative of the
effect of the smaller ponds and reservoirs mentioned in the pre-
ceding paragraph. This reservoir, which has a surface area of
about 0.15 square mile, or 100 acres, affects the runoff from 38.0
square miles of drainage area. It was spilling water prior to the
January flood. From a graph plotted from daily readings of reser-
voir elevation and discharge, the increase in contents of the reser-
voir for the 6-hour period before the peak was about 150 acre-feet,
equivalent to 0.07 inch over the drainage basin. For the 6-hour
period after the peak the reservoir lost about 80 acre-feet, equiva-
lent to 0.04 inch over the basin. Of course this comparatively small
temporary storage of water was undoubtedly greater than would
have been retained as storage in the same stretch of the river if
the dam had not been there. '

The manner in which several reservoirs operated during the -
flood period of January 1938 can be illustrated by constructing
hydrographs of observed and adjusted natural flow from the data
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given in the section “Stages and discharges at stream-gaging
stations.”

RAINFALL AND RUNOFF STUDIES

Climatologic, hydraulic, and hydrologic data previously pre-
sented provide information for a variety of detailed studies of
runoff characteristics. This report includes only a limited appraisal
of the data, as compiled in table 9, for the 32 regular river-meas-
urement stations in Connecticut. Index numbers to the left of the
station names in table 9 indicate plotted locations on plate 12. The
three major basins are discussed separately later in this section.

Various investigators have studied the amount of evaporation
from snow? and have found that it generally increases with factors
such as wind velocity, temperature, exposure, porosity of snow,
and decrease of humidity. Evaporation occurs at temperatures
below 0° F., but, as explained in the section on “Snow,” no correc-
tions for evaporation were used in determining the water content
of snow as of January 20 because of the rough approximations in
other assumptions that were made. However, during the warmer
period from January 20 until the start of flood-producing precipi-
tation on January 24, evaporation from snow may be computed
by methods to be between 0.05 and 0.15 inch. Accordingly, the
figures in column 8 of table 9, showing the computed water equiva-
lent of the snow on the ground on January 24, are equal to the
figures in column 7 plus column 5 minus column 6 and minus a
flat correction of 0.1 inch for evaporation losses after January 20.
Probably neither the amount involved nor the accuracy of exist-
ing information on evaporation from snow warrants a closer re-
finement.

The values of direct runoff for the antecedent period January
20-24 and for the flood period, shown in columns 6 and 10, respect-
ively, of table 9 were based on records of discharge at the gaging
stations published in this report and were computed by the fol-
lowing procedure, conforming to methods described in previous
flood reports of the Geological Survey.

A discharge hydrograph was constructed for each gaging-sta-
tion record to be analyzed, covering the period from about January
10 to February 28. A part of the hydrograph for Naugatuck River

% Lee, C. H., An intensive study of the water resources of a part of Owens Valley, Calif.:
U. S. Geol. Survey Water-Supply Paper 294, pp. 49, 50, 118, 1912. Horton, R. E., Evaporation
from snow and errors of rain gage when used to catch snowfall: Monthly Weather Rev., pp.
99-100, February 1914; Water losses in high latitudes and at high elevations: Am. Geophys.
Union Trans., pp. 851-379, 1934. Baker, F. S., Some field experiments on evaporation from
snow surfaces: Monthly Weather Rev., pp. 363-366, July 1917. Church, J. E., Evaporation
at high altitudes and latitudes: Am. Geophys. Union Trans., pp. 326-351, 1934.




TABLE 9.~ Precipitation, water equivalent of snow, and associated direct runoff of flood of January 1938 in Connecticut
[Mean depth, in inches, over drainage basins]

Ratio of
maximun
24-hour
Precipitation Water equivalent Direct. runoff to
No. Drainage Direct of snow Column 4 runoff Column 9 | totaldirect
on area runoff plus associated minus runoff
pl. Stream and point. of measurement (square Jan., Jan. Jan. Jan, column 8 with column 10 | associated
12 miles) 20-26 24-26 20-231 20-24 Jan. 20 Jan. 242 columin 9 with storm
. . (percent)
1 2 3 4 5 6 7 8 il , 10 11 12
Thames River Basin F
264 Willimantie River near South ‘
Coventry _ . ___________________ 121 1.65 1.4 0.25 0.05 1.5 1.6 3.0 1.6 1.4 60
267 Shetucket River near Willimantic__| 401 1.75 1.55 .2 .05 1.35 1.4 2.05 1.6 1.33 56
272 Hop River near Columbia___..____ 76.2 1.75 1.65 1 .05 1.4 1.35 3.0 1.7 1.3 59
275 Natehaug River at Willimantic..__| 169 1.8 1.65 15 .05 1.35 1.35 3.0 1.55 1.45 60
282 Quinebaug River at Quinebaug._.__| 157 1.9 1.7 * 2 .0 1.9 2.0 3.7 1.2 2.5 18
284 Quinebaug River at Putnam_..____ 331 1.9 1.6 .3 .05 1.9 3.5 1.55 1.95 47
289 Quinebaug River at Jewett City.__| 711 1.85 1.6 .25 .05 1.35 2.95 1.3 1.65 39
295.5| Five Mile River at Killingly_.._._. 58.2 1.85 1.4 .45 .05 1.4 2.8 1.00 1.8 35
298 Moosup River at Moosup- - 83.5 1.85 1.65 .2 .0 Ry 2.55 1.2 1.35 42
301 Yantic River at Yantic 88.6 1.65 1.35 .3 .0 83 2.2 1.7 5 61
Total gaged area___ . ______ 1,201 1.8 i.55 0.25 0.05 1 35 2 1.40
Clonnecticut River Basin
413 Scantic River at Broad Brook__._. 98 .4 1.3 1.15 .15 0.0 1.9 1.95 3.1 1.05 2.05 51
416 Farmington River at Riverton___.__{ 216 2.75 2.5 .25 10 2.15 2.3 4.8 11.85 12,95 - -
419 Farmington River at Tariffviile.___| 578 2.45 2.2 .25 50 2.2 2.35 +.55 51.95 2.6 - I
423 Burlington Brook near Burlington._ 4.1 2. 2.05 .55 05 1.85 2.25 1.3 1.9 2.4 85
427 South Branch of Park River at
Hartford.._____._____ e 40.6 2.2 2.0 2 0 1.7 1.8 3.8 2.45 1.35 77
428 Park River at Hartford.._._______ 74.0 2.2 2.0 .2 0 1.8 1.9 3.9 2.65 1.25 7+
429 North Branch of Park River at
Hartford._____________________ 25.3 2.15 1.95 .2 .05 1.8 1.85 3.8 2.3 1.5 74
431 Hockanum R. :
Hartford____ . ________ S 74.5 1.65 1.55 .1 60 1.6 1.6 3.15 61.35 1.8
432 Salmon River near Fast Hampton._| 105 2.1 1.5 .6 .05 Kt 1.35 2.85 1.6 1.25 V3
433.3| East Branch of Eightmile River !
near North Lyme_____ R 22.0 2.05 1.45 6 05 6 | 1.05 2.5 1.05 1.45 | 39

01T
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433.7] West Branch of Fightmile River
near North Lyme_____________ 19.2 2.1 1.45 65 .05 .65 1.15 2.6 1.15 1.45 53
Total gaped area . . ______ 971 2.2 19 0.3 0.0 1.9 2.1 4.0 1.8 2.2 L.
Quinrnipiac River Basin o T - . o o )
435 Qninnipiae River at Wallingford ..} 109 2.535 215 0.4 0.05 1.4 1.65 3.8 1.7 2.1 47
Housatonic River Basin
446 Housatonie River at FFalls Village. .| 632 1 1.5 .3 0 2.05 2.25 ?:‘75 1.1 32 31
450 Housatenie River at Stev on___.|1,545 2.25 1.95 .3 0 1.55 1.75 3.7 71.4 23 -
453 Tenmile River near Gaylordsville. .| 204 1.85 1.55 3 .0 1.75 1.95 3.5 1.65 1 54
455 Riill River near Lanesvilleo____. - 68.5 3.9 3.5 4 .0 63 95 4.45 1.5 2 58
458 Shepaug River near Roxbury_ . __ 133 2.75 2.4 .35 80 1.4 1.65 4.05 81.7 2 60
450 Pomperaug River at Southbury. .. 75.3 3.0 2.5 5 .0 1.05 1.45 3.95 1.5 2.45 74
462 ‘Naugatuck River near Thomaston__ 71.9 2.95 2.6 .35 .05 1.95 2.15 4 .75 2.7 2.05 76
463 Naugatnuck River near Naugatuek .| 246 2.7 2 35 35 2.05 1.45 1.65 4.0 91.75 2.25 70
464 Leadmine Brook near Thomas 24.0 2.55 2.2 35 05 1.75 1.95 4.15 2.4 1.75 79
Total gaged area.._________ 1,791 2.3 20 0.3 0.0 1.55 1.75 3.75 1.45 2.3 .
Seugatuck Rirer Basin . - N [ e A T T
466 Saugatuck River near Westport. .. T7.5 2.6 2.2 0.4 0.05 0.65 0.9 3.1 1.45 1.65 55
Difference hetween cclumns 3 and 4. Barkhamsted Reservoirs.
2Adjusted for evaporation of 0.1 inch, Jan. 20-24, fAdjusted for change in contents in Shenipsit lake. .
3Records of snow depth on ground January 27 indicate that this ficnre may include “Adjusted for change in conterts in Zoar and Candlewood Lakes and Shepaug
residual snow equivalent of 0.2 inch water. Reservoir.
4Adjusted for change in contents of Otis Reservoir. 8Adjusted for change in contents in Shepaug Reservoir.
5Adjusted for diversion and change in contents in Otis, Nepaug, East Branch, and 9Adjusted for change in contents in Wigwam and Morris Reservoirs.
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near Thomaston, Conn., is presented in figure 16 and is in general
typical of the behavior of the other streams that were studied.
The graph in figure 16 outlined by letters 4-B-C-D-E-F-G-H repre-
sents the observed discharge, in second-feet, past the gaging sta-
tion. From A4 to B the stream flow consisted entirely of ground-
water flow, which gradually diminished as the ground-water sup-
ply was depleted during this cold period. Slight diurnal fluctua-
tions occurred because of the formation and release of temporary
ice obstructions upstream, particularly on January 19, and be-
cause of minor regulation from mills on this river. If ground water
had remained as the only contribution to flow, the graph of daily
discharge would have continued approximately as drawn from
B to C. However, from B to D warmer temperatures released some
of the water stored in the form of snow and the stream flow
steadied or rose slightly. The rainfall, starting late on January 24
and continuing into the 25th, together with thawing temperatures
caused most of the snow to melt, and the streams rose rapidly to
flood peaks as at E. The peaks occurred on January 25 or 26 de-
pending on the various runoff characteristics of the basins. For-
tunately for the purpose of this study, there was negligible pre-
cipitation during the period January 26-30. Below-freezing tem-
peratures generally prevailed from the morning of January 26
through the 29th, and the recession side of the flood hydrographs
departed from normal as the cold temperatures caused temporary
ice obstructions upstream and froze the surface of the ground
and possibly some subsurface water that had not yet reached the
stream channels. Sunshine and warmer midday temperatures in-
termittently released part of this ice-bound storage so that the
hydrographs of flow of the smaller streams showed the effects of
the diurnal variations in temperature. During January 30 and 31,
temperatures rose well above freezing, and on January 31 pre-
cipitation reported as rain and show caused minor rises in stream
flow (F to G).

The total area under the discharge hydrograph, A4-B-D-E.F-
L-M, represents the runoff that reached the stream channels dur-
ing the period both as surface and as ground-water runoff result-
ing from melted snow and from precipitation prior to January 27,
plus the runoff under A-B-C that would have been maintained if
there had been no increment of supply after January 19. The area
under A-B-J-K-L represents the estimate of ground-water flow
during the period, and the area between this line and A-B-D-E-
F-L is believed to include essentially all the direct surface runoff
resulting from the melted snow and rain and may include some
ground water that was discharged into stream channels with a
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promptness approaching that of surface runoff. Some difficulty
was encountered in determining the magnitude and time of maxi-
mum ground-water flow (K) after the flood peak, because subse-
quent rains prevented the accurate definition of the ground-water
depletion curve. The time of K was therefore determined from
comparisons with other isolated uniform flood recessions on the
same stream, and its magnitude was determined by estimating
from the appearance of the graph the amount of delayed direct
runoff that was being released by the warm weather at the time,

4500
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3500 |-
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A !
'E {6,830 secona-feet)

3000

2,000

Discharge, in second-feet

1,500

1,000 f-—-

January 1938

february 1938

Ficure 16.—Hydrograph of discharge of Naugatuck River near Thomaston, Conn., showing
method of analysis used in determining the direct runoff associated with the flood of Janu-

ary 1938,
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K-M represents the subsequent estimated ground-water depletion
curve, that is, the ground-water flow that would have occurred
if there had been no subsequent direct surface runoff.

By estimating the positions of the short recession curves D-J
and F-L, the hydrograph can be analyzed to show within reason-
able limits the direct runoff, B-D-J, directly attributable to the
antecedent period of warm weather January 20-24, and the direct
runoff, D-E-F-L-K-J, directly attributable to melted snow and
rainfall during the flood period. Point F is not well defined. Warm
weather on January 30-31 released some water that should have
previously reached the stream channels had it not been delayed
by freezing temperatures, but it could not be ascertained whether
all this water was released before the small rise F-G on January
31. However, the runoff airectly attributable to this rise was a
small proportion of the rainfall on January 31 and could include
only a slight amount, if any, of the direct runoff applicable to the
previous flood. Accordingly, point F was arbitrarily located on
the hydrograph just prior to the time of significant direct runoff
from the rain of January 31. As other investigators might make
other estimates of direct runoff by drawing the separation curves
differently, the basic data and methods of analysis are presented
in sufficient detail so that they may do so if desired. But, in gen-
eral, such differences in judgment would result in mathematical
differences that would be relatively small in relation to the magni-
tude of direct runoff.

Values of direct runoff for the antecedent period and flood
period are given to the nearest 0.05 inch in columns 6 and 10, re-
spectively, of table 9. Footnotes refer to the available records of
diversion and change of contents in reservoirs that were used to
adjust the observed stream flow to natural discharge during the
periods. Other retarding basins probably affected the flow, but no
records were available for determining their effect. Also during
periods of low flow most streams were affected by diurnal fluctua-
tions caused by the operation of relatively small millponds whose
storage capacity is generally limited to less than 1 or 2 days’ sup-
ply of normal low flow. The plotted discharge hydrographs were
adjusted during the periods of low flow to balance these diurnal
fluctuations and thus to improve the accuracy in determining the
trend and amount of ground-water flow.

If the records of precipitation plus water content of snow shown
in column 9 of table 9 and values of direct flood runoff shown in
column 10 are substantially correct, then the difference between
columns 9 and 10, or basin retention, represents the amount of
water that was retained in the basin in the form of snow or as
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surface storage and absorption, or that was exaporated during
the flood period. Most of these values seem reasonably consistent.
The direct flood runoff shown in column 10 of table 9 resulted
from the rainfall of January 24-26 and the melting of the snow.
The total water thus available for runoff is shown in column 9.
Direct runoff should be less than the supply by the amount of
residual snow or ice on the ground plus evaporation, transpiration,
change in soil moisture, and accretion to the ground-water table.
Figure 17 presents a graphical comparison of the data in
columns 9 and 10 and indicates that the direct runoff generally in-
- creased with the supply. Points plotted for the 32 regular river-
measurement stations appear to have reasonably consistent re-
sults.

As the direct flood runoff generally is believed to be accurate
within 10 percent, larger inconsistencies may indicate deficiencies
in basic data or limitations in methods of analysis of the data.
Figure 17 shows the place names of five gaging stations that ap-
pear to be the most inconsistent. Table 5 shows that at several
rainfall stations in Connecticut, particularly at higher latitudes
and altitudes, traces of snow were reported on the ground after the
flood on January 27. These reported traces possibly consisted of
patches of snow in more sheltered spots and probably were of
negligible consequence over the basins as a whole. In Massachu-
setts a measureable amount of snow on January 27 was reported
at three stations, at one of which the snow was reported to be
gone by January 31. Headwater streams of the three primary
drainage basins, namely, Quinebaug River above Quinebaug,
Conn., Farmington River above Riverton, Conn., and Housatonic
River above Falls Village, Conn., extend into Massachusetts. As
these basins lie at a higher elevation and latitude, it was presumed
that a light snow cover amounting to possibly 0.2 inch of equiva-
lent water content remained on them after the flood period. An
examination of figure 17 shows that if the results for these three
stations were adjusted by the estimated snow residual, they
would plot more consistently with the results obtained for other
stations. Also, as explained in the section on “Snow,” the equiva-
lent water content of snow in Massachusetts prior to the flood was
determined from less comprehensive data than in Connecticut, and
if the areal water content of snow was more accurately known for
the above-mentioned stations a further revision of results might
be indicated. The water content of snow on January 24 plus pre-
cipitation January 24-26 seems high and low, respectively, for the

drainage basins above Still River near Lanesville, Conn., and
748116—48—9
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Yantic River at Yantic, Conn., possibly because of inadequacies
in the delineation of storm precipitation.

The initial part of a winter rainfall is utilized in aiding the
melting of any snow on the ground and combines with the melted
snow to wet vegetation and ground surface, to fill surface de-
pressions, and to aid the thawing of frost. Controlled by the ex-
tent that frost intereferes with absorption, the additional water
after satisfying these initial requirements follows the surface
courses to the stream channels. Release of frost from the surface
downward permits increasing increménts of water to be absorbed
by the soil and provides subsurface passages to the streams. It is
apparent that the frost was largely removed from the ground
during the January flood.

The differences between the available water and the correspond-
ing direct runoff, as shown in column 11 of table 9, include accre-
tions to the ground both above the groundwater table as soil mois-
ture and below it within the zone of saturation as ground water,
the water equivalent of the slight residual snow cover previously
discussed, the interception of vegetation and soil, and any slight
direct evaporation and transpiration. They represent the basin re-
tentions as closely as may be determined from the available data.

Figure 18 presents a graphical comparison between the avail-
able water and corresponding basin retentions for the 32 regular
river-measurement stations in Connecticut. Most of the plotted
points seem reasonably consistent. The 5 stations whose place
names appear on the plot are the same stations discussed in con-
nection with figure 17.

An important characteristic of flood runoff is its concentration
with respect to time. The concentration may be conveniently
evaluated in the form of a ratio between discharge during a
selected short interval of time and the total direct discharge dur-
ing the flood period. The last column of table 9 lists the ratio be-
tween the direct runoff during the maximum 24 hours and the
total direct flood runoff. The factors believed to be of greatest in-
fluence upon these concentration ratios are as follows: Duration
and intensity of storm, direction of storm movement, rapidity of
snow melting, channel characteristics, and shape and slope of
drainage basin. As the characteristics of the storm were fairly
uniform over the area, variations in concentration ratio between
different basins may be largely ascribed to rapidity of snow melt-
ing and inherent basin characteristics. Further reference to con-
centration ratios is made in the discussions of rainfall and runoff .
relations for the separate major basins.

The ground-water discharge was estimated to increase during
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the flood period, as from J to K in figure 16, and increased ground-
water flow attributable to the flood continued until guch a time as
the extended ground-water depletion curve, K-M, approaches the
extension of the initial ground-water depletion curve, JC. The
area of the three-sided figure thus formed, expressed in inches of
runoff, represents an increased volume of storage over the basin
equivalent to the apparent ground-water recharge caused by the
flood. Although generally less than total recharge by the amount
of transpiration and evaporation from the ground-water supplies,
it is probably closely equivalent to total recharge during the
winter season. A direct computation of the area enclosed in the
above-mentioned three-sided figure would be somewhat cumber-
some, and the area is customarily solved by the algebraic summa-
tion of other areas under the flood hydrograph. As explained by
Langbein and others,® from a derived average ground-water de-
pletion curve for the gaging station in question a relationship
curve can be developed between the rate of ground-water discharge
and the associated volume of storage. Then the apparent ground-
water recharge may be computed by adding to the estimated base
runoff during the flood period (represented by the area below the
line J-K-L the volume of ground-water storage equivalent to the
discharge at L, less the volume of storage equivalent to the dis-
charge at J. Apparent ground-water recharge was computed at
only a few stations by this method as time did not permit such an
analysis for all stations. An average coefficient was obtained to
convert the difference between the ground-water flow, such as at
J and K, into the corresponding increment in ground-water stor-
age for summation with the ground-water flow during the flood
period to give the apparent ground-water recharge. Thus, values
were approximately computed for each station, and an average
figure was obtained for each of the three primary drainage basins,
as presented in the discussion of the basins in a subsequent part of
this section of the report.

COMPARISON WITH OTHER FLOODS

A general comparison of floods is of necessity indecisive because
of the many variables involved. Minor storms of equal magnitude,
duration, and intensity, but occurring during different seasons and
under dissimilar soil-moisture conditions, cause widely variable
amounts of surface runoff. Identical major storms may cause less
divergent volumes of surface runoff because the variations in im-
mediate losses, such as soil absorption and infiltration, represent
a much less important proportion of the total precipitation. Also

19 Langbein, W. B., and others, Major winter and nonwinter floods in selected basins in New
York and Pennsylvania: U. S. Geol. Survey Water-Supply Paper 915.
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storms of equal magnitude but of varying duration or intensity
produce widely variant flows. In Connecticut the runoff has been
analyzed for major storms of March 1936 in Water-Supply Paper
798, of July 1938 in another part of this report, and of September
1938 in Water-Supply Paper 867. Water-Supply Paper 867 also
includes a brief analysis of the storms of November 1927 and
September 1932. Table 4 presents the area-depth relations for the
precipitation during these storms.

Each storm was of a different type. In March 1936, major
storms, spaced about a week apart, produced heavy precipitation
when other prevailing conditions were favorable to the develop-
ment of great volumes of flood runoff. In November 1927 both the
duration and the intensity of precipitation were unusual and re-
sulted in floods of extraordinary magnitude. In the storms of July
and September 1938, seasonal flood-deterrent conditions were
eliminated by extraordinary excesses of precipitation for several
days immediately preceding the flood-producing rains. The storm
of September 1932 is notable as an intense 1-day rainfall which,
however, produced no important flood principally because of the
absorptive capacity of the ground. Conversely, the 1-day storm of
January 1938 was of minor magnitude, and only the combination
of such factors as snow cover, frost, and warm temperatures pro-
duced a noteworthy flood.

Table 10 summarizes factors, as explained in the column head-
ings, for the above-mentioned storms for river-measurement sta-
tions in Connecticut for which rainfall and runoff data are avail-
able. The data shown for each flood are influenced by the particular
rainfall and snow-cover distribution, and by the runoff character-
istics of the basins in that group. Such variations affect the inter-
relations among the data.

From table 10 it may be observed that the basin retention for
the two winter floods was much less than for those of other sea-
sons, partly because a frost barrier initially obstructed absorption
of water into the ground. The storm of January 1938 supplied 30
percent less water but yielded three-times greater direct runoff and
seven times greater average peak rate of flow than the storm of
September 1932. The average rainfall plus water equivalent of
snow, the direct runoff, and the retention for the flood of January
1938 were about one-half of the like values for the flood of July
1938, whereas the average peak discharge was greater. The range
of the extremes of ratios of direct runoff to the supply for the
Quinebaug River at Jewett City is noteworthy, as it was only 11
percent of the rainfall in the storm of September 1932 but 88 per-
cent of the available water in the storms of March 1936.



TasLe 10.—Comparison of recent floods in Connecticut

Average
| of

i Maxi-
Number mum dis-
Duration|of gaging| charges

Date of storm of storm | stations | (second-
(days) con- feet
sidered per

square
mile)

Nov.2-5,1927________ _ 2 18.0
Sept. 16-17, 1932__ - 1 5.9
Mar. 9-22, 1936.._ [ D 39.5
Mar, 9-13,1936___._____ ... 4 35.0
Mar. 16-19, 1936__.__._____. 3 44.8
Jan, 24-26, 1938 __ ___ . .. __ 1 41.8

41.9
July 17-25, 1938 . ______ __ 7 %57

35.0
Sept. 17-21, 1938___ . _______ 4 91.0

87.3

Total
gaged
area
involved
(square
miles)

Weighted mean over gaged Quinebaug River at X . .
area involved Jewett City Maxi- Housatonic River at Falls Village
mum _
discharge A .
Pre- Direct Pre- Direct (second- | Pre- Direct Maximum
cipitation| flood cipitation| flood feet |cipitation| flood discharge
plus runoff | Reten- plus runoff | Reten- per plus runoff | Reten- | (second-
snow {associated| tion snow |associated| tion square snow |associated| tion feet
melt with | (inches) | melt with | (inches) | mile) melt with | (inches) per
(inches) | storm (inches) | storm (inches) | storm square
(inches) (inches) (inches) mile)
2.35 1.7 4.2 17.6 6.15 3.05
.53 7 5.7 7.7 R e
8.45 9.4 1.3 41.1 10 3 8.65
4.15 4.4 .3 4.55
13.6 5.0 . .. .05
1.5 1.3
1.55 .
2.6 4.3
2.6 -
5.35 4.3
5.

1Not adjusted for change in contents of reservoirs above stations.

2For purposes of comparison these stations are identical with those considered for

the floods of March 1936.

3Adjusted by 0.2 inch of water equivalent of "snow estimated not to have melted

sidered negligible.

during period of direct runoff. Adjustmentsjfor other values included herein are con-
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THAMES RIVER BASIN

Available records of precipitation in the Thames River Basin
show comparatively uniform amounts over the area for the flood
period. Plate 4 shows a minimum of less than 0.75 inch at the
south end and an increase to somewhat more than 1.75 inches in
other localities. Only 11 rainfall records were available for the
whole area, and three of these were not fully usable. Additional
records doubtless would have given a closer refinement of results.
Plate 5 shows that the water content of snow on the ground Janu-
ary 20 increased from less than 0.5 inch near the south end of
the basin to more than 2.25 inches at the northern extremity. The
total available water on the tributary stream basins varied from
2.2 to 3.7 inches and averaged 2.9 inches over the 1,201 square
miles of gaged drainage area.

Net artificial storage in the Thames River Basin was small for
the total period considered in computing direct runoff, and accord-
ingly the runoff values shown in column 10 of table 9 closely re-
present natural-flow conditions. The basin retention is shown in
- column 11 of table 9. The figures seem reasonably consistent ex-
cept for the Quinebaug River at Quinebaug, records for which are
probably affected by a residual of snow, and for the Yantic River
at Yantic, results for which may reflect poorly defined precipita-
tion within its basin.

An analysis of hydrographs showed an accretion to ground
water of 0.8 inch to 1.3 inches, which averaged about 80 percent
of the total retention. This accretion represents that part of the
retention that appeared as ground-water effluent during and after
the flood.

The concentration of direct flood runoff with respect to time,
as measured by the ratio between the direct runoff during the
maximum 24 hours and the total direct flood runoff, ranged from
35 to 61 percent. On the same river this concentration ratio usually
decreases in a downstream direction, which indicates the increas-
ing effect of channel storage and the leveling effect of tributary
streams that discharge their peak rates of flow into the main stem
at varying times. Under uniform storm conditions, with no snow
on the ground, the concentration ratio may be presumed to be
definitive of the topographic and channel characteristics of the
basin. However, during the flood of January 1938 the rate and
amount of snow melting probably obscured the normal display
of those characteristics.
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CONNECTICUT RIVER BASIN

Thirty-nine records of precipitation within the area of the Con-
necticut River Basin studied in this report, together with records
just outside the area, well define the variations in rainfall except
possibly for three drainage areas in the southern part of the
basin. Plate 4 shows that the rainfall reported for the period
January 24-26, 1938, ranged from less than 1.0 inch to more than
2.75 inches. Plate 5 shows that the water equivalent of snow on
the ground January 20 increased from less than 0.75 inch in the
southern extremity of the basin to more than 2.75 inches in certain
places elsewhere. Total available water during the flood period on
the tributary stream basins varied from 2.5 to 4.8 inches and
averaged 4.0 inches on the 971 square miles of gaged area.

The data on direct runoff shown in table 9 have been adjusted
for change in contents of all upstream reservoirs for which daily
records are available. In additipn, there are numerous small regu-
lated ponds and reservoirs for which no records were available.
The four large reservoirs above the Farmington River at Tariff.
ville, Conn., reduced the direct flood runoff at that station by the
equivalent of 0.3 inch of water over the entire basin. In table 9
the figures representative of basin retention seem reasonably
consistent except for the Farmington River at Riverton, which
possibly includes some residual snow.

On the basis of analyses of hydrographs, it is estimated that the

part of the ground-water accretions that later appeared as stream
flow ranged between 0.65 inch and 1.45 inches and averaged about
65 percent of the basin retention.
- The concentration of direct flood runoff with respect to time, as
measured by the ratio between the direct runoff during the maxi-
mum 24 hours and the total direct flood runoff, ranged between
51 and 85 percent. The ratio of 85 percent for Burlington Brook
near Burlington indicates the tendency to greater concentration
of flow on small streams.

HOUSATONIC RIVER BASIN

A maximum precipitation of 4.10 inches for the storm period
January 24-26, 1938, was recorded at Danbury, Conn.,:in the
. Housatonic River Basin. The steep gradient of precipitation on all
sides of this station, not defined by any nearby rainfall records,
affected the accuracy of the computation of average precipitation
principally for the basins above the Still River near Lanesville
and the Saugatuck River near Westport. Figures 17 and 18 show
the relations of total available water with direct runoff and basin
retention. The plotted relations for the Saugatuck River near
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Westport seem consistent, but the relations for Still River near
Lanesville indicate that the estimated available water was perhaps
too high. This apparent discrepancy could have been adjusted by
assuming a steeper gradient of precipitation north and east of
Danbury, but this was not done as the isohyetal maps were pre-
pared solely on the basis of precipitation data and independently
of the evidence of the rainfall-runoff studies.

Plates 4 and 5 show, respectively, the variations in storm rain-
fall and the water equivalent of snow on the ground. As in other
basins, the water equivalent of snow shows a tendency to increase
with latitude and possibly with altitude, but this basin was prob-
ably more affected than other basins by the residual snow from old
storms. Table 9 shows that total available water on the tributary
stream basins within the Housatonic watershed varied from 3.5
to 4.75 inches and averaged 3.75 inches over the 1,791 square miles
of the basin above the river-measurement stations.

The data on direct runoff in table 9 have been adjusted for
change in contents of all upstream reservoirs for which daily re-
cords are available. No adjustments could be applied for the many
small regulated ponds and reservoirs for which no records were
available. During the flood period, storage in three reservoirs or
lakes reduced the direct flood runoff above the gaging station at
Stevenson, Conn., by the equivalent of 0.07 inch over the basin.
In table 9 the figures representative of basin retention for the
various streams seem reasonably consistent except for Housatonic
River at Falls Village, which retention possibly includes some
residual snow, and for Still River near Lanesville.

Estimates made by methods previously described indicate that
the accretion to ground water during the flood period ranged from
1.1 to 1.8 inches and averaged about 60 percent of the basin
retention.

FLOOD OF JUNE 1938 IN NEW JERSEY

By OrTo LAUTERHAHN and W. B. LANGBEIN
INTRODUCTION AND GENERAL FEATURES

The flood of June 1938 in New Jersey was the immediate result
of a 30-hour rainstorm on June 26-27 that centered around Odessa,
Del., which received 8.55 inches rainfall, Indian Mills, N. J., which
received 7.71 inches, and Milton, N. J., which received 6.29 inches.
The rainfall about these three concentrations exceeded 5 inches
over a total area of 2,900 square miles. River stages in the central
parts of storm areas rose to levels that approached, and on a few
rivers exceeded, previous maxima of record. The highest rates of
flow per unit area were reached by Deep Run near Browntown and
Oldmans Creek near Woodstown, which crested at 88 and 61.7
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second-feet per square mile, respectively. The areas in New
Jergey in which noteworthy floods occurred are delineated on
figure 19.

No records of discharge are available in Delaware, the area of
most intense rainfall, and therefore rainfall.-runoff relations in that
part of the storm area cannot be studied.

Within New Jersey the storm was most intense in the southern
part, a low region of small relief and not generally productive of
intensive rates of discharge. However, during September 1, 1940,
the area from Mount Holly to Salem was the center of a storm of
West Indian origin that in 12 hours precipitated in excess of 10
inches of rainfall over an area of 1,000 square miles and produced
rates of discharge on Oldmans Creek of more than 420 second-feet
per square mile and on Salem Creek of 7,090 second-feet, or 1,650
second-feet per square mile from the tributary area of 4.3 square
miles above Woods Mill. These rates of discharge vastly exceed
any previously observed in this area. In contrast, the rates of the
flood of June 1938 do not seem outstanding. Nevertheless, the lat-
ter flood caused much damage and merits study as a means to the
amelioration of flood conditions in New Jersey.

A vivid impression of the storm and flood of June 1938 may be
obtained from newspaper accounts, of which the following reflect
the damage and effect on normal activities within the flooded
region:

Flood waters from rain-swollen streams rolled with heavy toll today over
farm fields and roads in Delaware, New Jersey, and Pennsylvania,.

Damage was counted in millions of dollars in the tri-State area in the
wake of a 24-hour northeast storm setting new records for June rainfall.

Delaware’s downpour of 5.11 inches sent.the Brandywine and Christina
Rivers over their banks in places, and burst a dam at Silver Lake, Mid-
dletown. .

Four square miles of land were under water today at Burlington, N. J,,
where 300 families were driven from their homes, mostly temporarily, in the
collapse of a dam last night at Sylvan Lake.

Injury to crops, roads, and private and public property was placed at
$2,000,000 by unofficial estimate in Camden, Gloucester, Burlington, and
Salem Counties, N. J. ™

Three boys and two men were missing and feared drowned, and between
200 and 300 homes in the south and west portions of the city of Burlington
were inundated shortly after 7 o’clock last night, when Sylvan Lake ripped
through its banks under the pounding of torrential rain.

* *  * *x % * * * *  * * * * *

This was the worst of the consequences of a storm which was heralded
Monday night by a series of savage electric storms, and which then settled
down to almost continuous rain.®

11 Journal—Every Evening, Wilmington, Del., Tuesday, June 28, 1938,
12 Inquirer, Philadelphia, Pa., Tuesday morning, June 28, 1938.
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A downpour of 4% inches of rain in 24 hours flooded the flat, sea-level
.country of southern New Jersey on June 26-27 causing considerable damage
to county roads and highway bridges, and washing out an old earth dike that
created a diversion lake at Burlington, releasing some 75 million gallons of
water upon the city.

* * *

County roads and bridges were washed out in Burlington County. Road
Supervisor L. A. MacFarland says the main damage to the county road system
is loss of several miles of gravel shoulders, just completed and ready for
oiling. The floods overtopped and washed out roads at many small culverts
that were inadequate for the discharge, according to F. L. Branin, county
engineer. A few old timber bridges were swept away, and fills behind abut-
ments on newer structures were washed out. Damage on the State highway
system was restricted to undermining of concrete slabs at a few points and
erosion of wet slopes.™

New Jersey contains many large cities and has a high density
of population. Fortunately, the storm was heaviest in the more
sparsely populated regions, and damages were much smaller than
they would have been otherwise.

MONTHLY DISTRIBUTION OF FLOODS

Floods in New Jersey predominate in two seasons, namely, late
winter and late summer. Table 11 lists the dates and discharges
of the annual floods on Paulins Kill at Blairstown in the northern
part of the State and on Great Egg River at Folsom in the southern
part. On Paulins Kill 11 floods occurred during the months from
February to April and 5 floods from July to September. On Great
Egg River, 7 annual floods occurred from Feébruary to April and
7 during August and September. No maximum annual flood oc-
curred in either basin during May, June, October, or November.
Floods during the late winter are generally produced by the melt-
ing of accumulated snowfall, rainfall, and high soil moisture, a
combination of conditions especially favorable to production of
major floods. This -combination of conditions occurs more fre-
quently in the northern basins than in the southern. Annual floods
in summer occur as a result of heavy rainstorms, such as are pro-
duced by West Indian hurricanes or local thundegstorms. These
storms are characterized by great intensity for short periods and
over small areas and therefore tend to be productive of great floods
on small drainage areas, such as are typical of streams in south-
ern New Jersey. On large streams the late winter and early spring
floods predominate. A count of annual floods on Passaic River at
Paterson, a drainage area of 785 square miles, as obtained from

13 Engineering News-Record, vol. 121, p. 5, July 7, 1938.
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data given in Water-Supply Paper 771 for a period of 36 years,
discloses that 26 occurred during the 3 months of February to
April. Unusually widespread West Indian hurricanes, as those in
October 1903 and August 1933, produce maxima during the late
summer on drainage areas as large as the basin above Paterson,
as well as on smaller basing such as those given in table 11.

TaBLE 11.—Annual floods of two selected streams in New Jersey

Great Ege River at Folsom? R Panlins Kill at Bluirstown?
Water year
Discharge Discharge
Date (second-feet) Date (second-feet)
193940 Sept. 3 1,440 Mar. 15 1,910
1938-39 Aug. 22 543 Dec. 6 3,120
1937-38 Sept. 23 718 Sept. 22 4,480
1936-37 Jan, 22-23 206 Jan. 26 1,070
1935-36 Jan. 6 368 Mar. 12 3,480
1934-35 %;pt. ? \ 399 July 10 2,060
. ar. -8 o 9
1933-34 { Yo7 ! 203 Mar. 6 1,280
1932-33 Aug. 25 370 Aug. 24 32,300
1931-32 Mar. 31-Apr. | 216 Mar. 29 1,070
1930-31 Apr. 3 ! 127 e
1929-30 Mar. 11 . 160 Mar. 9 700
1928-29 Apr. 19-20 ! 229 Mar. 6 1,310
1927-28 Apr. 29-30 195 July 15 1,590
1926-27 Aug. 21 160 Aug. 29 925
1925-26 Feb. 22 150 Feb. 26 1,170
1924-25 | ... N Feb, 12 1,800
1928-24 o ... .. [ Apr. 7 31,680
1922-23 | [ o Mar. 17 1,750
1921-22 | .. N Mar. 8 1,800
1Drainage area, 56.3 square miles. 3Approximate fgure,

*Drainage area, 126 square miles.

There were three storms during the summer of 1938, each storm
greater in intensity and in areal extent than the preceding. That
of June 1938 was fairly local, centering in southern New Jersey
and northern Delaware, but those of July and September covered
wide areas including New Jersey. As a result of these three
storms every stream in the State except one reached its annual
flood during this summer, but only one stream, Oldmans Creek in
the southern part of the State, reached its annual flood as a result
of the storm of June 1938.

METEOROLOGIC FEATURES OF THE FLOOD
ANTECEDENT COND!TIONS
Precipitation during March and April 1938, as indicated by the
rain gage at Indian Mills (table 12), was below normal, while the
mean temperature was above normal. This combination of condi-
tions would tend to produce a dry soil favorable for the retention
of potential flood-producing rainfall. Precipitation during May,
however, was slightly in excess of normal and temperature was

4 Jarvis, C. S., and others, Floods in the United States, magnitude and frequeney: U. S.
Geol. Survey Water-Supply Paper 771, p. 136, 1936.
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1.3° below normal, which would tend to build up soil moisture. The
first 24 days of June, which preceded the flood, were about normal
with respect to precipitation and to temperature. In general,
therefore, it might be deduced that soil-moisture conditions were
normal on June 25, except locally, to the extent that soil-moisture
content may have been raised on June 23-24 by rainfall, which at
four stations exceeded 2 inches but averaged less than 1 inch over
the south half of the State.

TasLE 12.—Monthly precipitation and Mmperature at Indian Mills, N. I., during spring
’ and summer of 1938

i Precipitation Temperature
Period Departure | Cumulative Departure

Total from departure Mean from
inches normal - | from normal (°F.) normal

(inches) (inches) (°F.)
Mareh_o.____ . ________ 1.98 —2.10 —2.10 45.0 +3.9
pril__ . e 1.98 —1.82 —3.92 54.6 +4.1
May.oooooo . ... 3.83 + .49 —3.43 60.4 —~1.3
Tune 1-24 3.15 + 15 —3.28 70.0 +.5
Tune 25-3 : 771 +678 | 43150 695 -1.5
July o0 .. 7.08 —+2.33 | +3.83 76.0 +1.5
August.______. . 1.93 —3.60 +2.23 75.8 +3.4
Neptember . .. ______ 11.00 +7 .51 | +9.74 64.4 ! —-2.0

Nore.—Figures determined from U.8. Weather Bureau records.

WEATHER CONDITIONS ASSOCIATED WITH THE STORM

The intense rainfall of June 26 and 27 in New Jersey was asso-
ciated with a trough-shaped low-pressure area extending in a
northeasterly direction and situated between a high-pressure area
moving slowly southeastward over Lake Superior and a high-
pressure area east of Bermuda. The surface weather chart on the
morning of June 27 illustrates these conditions. (See figure 20.)

On the afternoon of June 26, when the first heavy rainfall began
abruptly, the low-pressure area was centered over the central Ohio
River Basin and was advancing nearly due east. A well-defined cold
front extended northeastward over New Jersey from this low-
pressure center. On the morning of June 2§ the front passed over
Port Jervis, N. J., and on the morning of June 27, as shown on
figure 20, it lay over southern New Jersey. By the morning of
June 28 it had passed to a position about a hundred miles to the
southeast. The passage of this front over the State may be noted
from the time of beginning of rainfall as given in table 14. The
passage of the front was marked by large lowering of temperature,
as noted in figure 20. A few stations in New Jersey reported a
drop of 20° or more in temperature, as for example Flemington,
which had a maximum temperature of 91° F. on June 26 and of
65° F. on June 27. On June 27, when most of New Jersey was



0z =TuNo1{

L ‘S93elg Pejlu[) dY} JO IBYD IOYIESM D0BJING

8861 ‘L dung “w'e g

-30°

100

EXPLANATION

Clear

Partly cloudy

Cloudy

Rain

Thunderstorm within
last 12 hours

Cold front, surfacc

SCALE OF MILES
[ 100 200 300 400

as®

0€T

SHLVIS DIINVILV HLYON NI SGO0Td JONIN



FLOOD OF JUNE 1938 IN NEW JERSEY 131

covered by cold air, fluctuations in temperature were small and
most stations reported a difference of only 5° or less between
maximum and minimum. Along this cold front, violent thunder-
storms occurred on the afternoon and evening of June 26. After
the passage of the front steady rainfall continued throughout the
morning of June 27 and culminated in most parts of the State
in another period of heavy rainfall on the afternoon and evening
of June 27. Heavy rain also occurred over the northeastern part
of New Jersey on the early morning of June 28, but in the rest of
the State precipitation was light.. Very little rain fell on June 29
as the low-pressure area had moved out to sea and the high-
pressure area, which had centered over Lake Superior, now had
extended over practically the entire eastern part of the United
States. :

PRECIPITATION

A total of 96 records of daily precipitation in New Jersey, in-
cluding a few selected records in the central storm area in Dela-
ware and adjoining parts of New York and Pennsylvania, are given
in table 18. Most of the records were furnished by the United
States Weather Bureau, but a thorough effort was made to com-
pile records collected by other agencies and persons, with special
emphasis on those in New Jersey. Among these records are 38
autographic records at which continuous records of precipitation
are available. Precipitation at these gages during each hour of
the storm is given in table 14. Most of these rain gages are in the
northern part of the State, and none are at the places of heaviest
rainfall. Days on which no precipitation fell during the period
June 25-29 are omitted from table 14.

748116—48—10



TasLe 13.—Daily precipitation, in inches, June 20-30, 1938

[Measured in the afternoon except as noted]

379
390.

- Total,
Station 20 21 22 23 24 25 26 27 28 29 30 25-29
Hudson River Basin
New York:
Sparkillt=®._____ . . ___ R (3 (G2} (&) (%) (*) . e 0.87 1.82 0.5y {________ R 3.20
New Jersey:
Beemerville24_____ . ____. ...} 0.07 0.01 0.02 1.24 2.57 07 oo ceee] 3.90
Libertyville? 4_ - 0.18 ... f ... .04 ..88 2.63 N\ P R B 0 4
SusseX . _ ol e 14 1) S P P .99 1.62 1.76 | __. PR 4.37
Hackensack River Basin ‘
New York:
Spring Valley! ®__._. _._.______._._ _ ... .. *) Q) () (#) & o 146 202 24 | ol 3.72
New Jersey:
New Milford! 2 1.00 .85 1.21 3.06
Ridgefield! 2. ____ .80 .52 2.53 3.85
Woodecliff Lake! 2 .98 2.13 .69 3.80
Passaic River Basin
New York:
Palisades Park2s____. PSPPSR S - [N D, .63 26 ) . .o__. 1.70 2.50 .3 0.05 .04 459
Southfields® 5_ . __ .. .. . __. R 80 o 1.80 2.65 .22 PR . +.67
New Jersey:
Boontoné__________ . ________ . __ ... U PR [ O S .20 .87 .02 1.57 1.13 22 2.94
Bowling Green? ¢_ * (3) (%) (€3} 1.62+ .54 .03 .03 2.24+
Brook Valleyzs_.____ 83 | 1.91 1.46 45 .. . . - 3.82
Canistear Reservoir?__ 2.40 D ¥ I P, 1.80 1.70 2.60 05 oo L. 6.15
Canoe Brook®.______ _ . - [ .10 T 1.14 1.45 .15 - 2.74
Cedar Grove Reservoir® 7______________. . __. _| - .03 .01 2.54 1.94 .34 - o] 4.83
Charlotteburg .. __ . ___. . ______. ... | -o_____ .60 03 - - .40 2.00 1.63 .07 4.10
Chatham®_ ____________ . ______ R - (12 - Tr. 1.36 1.81 .37 - 3.54
DOVer— oo _____._.. 1.75 B 1.92 1.24 B3 | ..o .o 3.49

¢€l
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Greenwood Lakes®.__ . ______ .. - JE PR | ...l 3.03 2.63 2.55 .05 . - 5.27
Little Fallss____.____ ___ .. . - . el an [ B, Tr. 2.00 1.50 AU I . 1 3.64
Macopin intakes 7 . - . . DU S R .06 .14 2.81 1.60 07 L 4.61
Mahwah? 5 ____________ ______ .. . 1.96 1.63 .08 - 3.67
Millington? 5__ . N . oo 1.55 .79 .86 3.20
Miltoné 10 ___ Sl U S B - .19 3.42 2.55 6.29
Morristown® 1'________ . _ _____ T I 21 1.97 .99 .60 3.56
Morristown Rese 25 O (P ! R 1.00 1.10 .93 .56 2.62
Oak Ridge Reservoir’ .. S .- ‘ I P o 1.29 2.48 1.84 5.69
Paterson.._____. e A R I R B 1.50 .87 1.65 4.04

Dos 2 ___ - .03 1.70 1.56 3.43
Raymond Damé e __._. . . N R 18 2.25 1.45 A2 L 3.82
Ringwood® ¢____ _ . __ ___ ____________ | "__ [ 07 [ 2.60 2.22 .02 B . i 4.84
Rockaway® 5. __.___ Y PR 1.81 . 2.03 .87 .19 - R 3.09
Splitrock Pond® 10 o . PR _ . 1.89 .16 - - - 3.46 18 ... 3.64

Raritan River Basin
New Jersey:
Flemington_ . ._. [ . .| Tr. 02 . I 41 1.57 .63 .0t - 2.62
Freehold. . __. - Tr 1.63 | |- +.30 1.42 03 o . 5.75
Freehold (Oakland Mills R-2)? ¢ I I . 291 oo _ e - .95 4.26 29 . L. -1 5.50
Freehold (Cahills Corner R—6)2 4 __ . _ | . ___ | ______. 67 - R .70 4.52 24 Ll R 4 5.46
Hightstown. . .03 47 | .. | 'Fr. 5.30 .25 .02 1 5.57
Long Valley . _ I o 61 . 1.63 .90 111 .. . 3.64
Manville 18 14 N 12 1.98 (.. .- 1.10 .64 70 Lo . 2.44
New Brunswick . .10 07 . N B .05 1.76 .51 .02 2.34
Plainfield-___ . . - R DO _ 15 [T . .23 1.30 1.30 |_____. 2.83
Somerville._____________________________ . ____ - R 1.61 I e .60 1.11 79 02 oL 2.52
West Freehold No. R—124______ 2.05 .02 1.43 3.88 .26 [ P 5.57
Delacare River Basin
New Jersey:

Belvidere__ ___  ___ N PRSI DR .25 (13) 5.07 ... _._.. | 5.42
Bridgeten . . - - - (14 2.63 1.55 .05 4.23
Burlington... R ceeeaa] 104 5.25 76 ool 6.01
Camden®________ _____ 27 3.23 17 . 4.66
CulversLake._._._____________ | | . 1.05 2.60 |.. _. 5.03
Deepwaters 16___ . | .. ... | 2.1 | ____ 25 5.55
Lambertville__ .06 1.86 .78 03 2.75
Layton_______ o 3.78 .29 Tr. 4.74
Moorestown®_______ . ___. .. . .| o 4 . 3.12 3.16 11 6.39
New Lisbon$ 17. .02 2.00 1.72 .16 6.88
Newton_...__ . ___ . __.____ . ___._____. I 2.44 1.05 .01 5.06
North Merchantville_____. ... _____________ __ .26 4.43 .32 Tr. 4.75
Pemberton _ _ . .81 3.54 1.27 .04 4.85
Phillipsburg . .24 2.02 ] T U 4.00
PineRun'®_ __________________ . ___.______ (3) 2.67 .50 - P 5.67
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TaBLE 13.—Daily precipitation, in

inches, June 20-30, 1938—Continued

No.
on ° Total,
11)5. Station 20 21 22 23 24 25 26 27 8 29 30 25-29
438 Trenton No. 12____________.. 2.75 5.21
439 Trenton No. 2 _________ __ 2.79 5.16
766 Wrightstown (Fort Dix)s 19 1.20 3.89
Delaware:
I Delaware City o oo oo oo 3.66 .95 .02
——— €888 e e 7.83 .72 Tr.
——- Wilmington (Municipal Building _ . 7.22 .40 Tr.
- Wilmington (Porter Reservoir) . .. _._______ 4.77 .35 .02
Minor basins
New York:
771 Bronx (New York University)2 _________.._____ 1.25 1.19 3.01
666 Brooklyn Eagle? . ____.____.. 1.09 .86 3.22
772 Floyd Bennett Airport2._.__ 1.84 .44 2.73
668 Flushing?_ _________________ .82 1.27 2.82
675 Mount Vernon?_ . _________ 2.00 .78 3.33
676 New York gBatter_v Place)2__ 1.07 1.01 3.14
677 New York (Central Park)2___ 1.07 .| 1.69 3.70
682 Westerleigh?_ - . _____ 1.28 .73 3.24
New Jersey:
683 Atlantic City? o o oo .46 .71
684 Belleplain_ . ... _._________ 12 1.35
686 Colts Neck No. R—82 ¢ 3.29 .42
687 Elizabeth_______ 1.12 1.14
688 Elizabethport? 20 ____ .96 .61
689 Hammonton.______________ 2.96 1.42
690 6.78 .89

Indian Mills ... - ____

iz3!
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691 Irvington®20_ __ ___ . _ . __ . ___.____
692 Jersey City. . _

774 Lakehurst? 2t 08
693 92
694 43
695

698 76
775 Newark Airport? 43

699 Northfield______
700 Pleasantvilles_ __
776 Rahway8 23__

702 Sandy Hook?

QO L0 DD et DD W B W e 2 DD
@

703 Tuekerton ... o el 2.03
1Hackensack Water Co., Wechawken, N. J. Elizabethtown Water Co., Elizabeth, N. J.
Measured at midnight. 14Measured at 11 p.m.
3No record. 15Included in following measuremnet.
4801l Conservation Service. 18F, 1. duPont de Nemours & Co., Inc., Dye Works.
5Corps of Engineers, U. 8. Army. 171, S. Forest Service.
sMeasured in morning of day indicated. 18Wm. C. Armstrong, Blairstown, N. J., time of reading unknown.
“City of Newark, Department of Public Affairs. 1Commanding officer, Fort Dix, N. J
8Measured in morning after day indicated. 20Joint meeting maintenance, Irvington, N. J.
9North Jersey District Water Supply Commission. 2tNaval Air Station.
wDepartment of Public Works, Jersey City, N. J. 22Kresge Department Store, William Wiener, meterologist. Recorder adjusted to
WTown engineer, Morristown, N conform with stick readings.
12The Society for E st.xbhshmg Useful Manufactures. 2Rahway Valley joint meeting.

AASYAL MEN NI 8861 INNL 40 dOOTA
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MINOR FLOODS IN NORTH ATLANTIC STATES

TasLE 14.—Precipitation, in inches, fof
No. e
on Station Day
pl. 11 1 2 3 4 5 6
Hudson Rirer Basin
754 | Sparkill, N. Y.
Hackensack Water Co., Weehawken, N, T, ______ . _
7556 | Beemerville, N. Jo.___ ... . . .. __
U. 8. Departihent of Agriculture, Soil Conservation Service
756 | Libertyville, N. J., Gage 2-R,
U. 8. Department of Agriculture, Soil Conservation Service!
Hackensack River Basin
758 | Spring Valley, N. Y. .
Hackensack Water Clo., Weehawken, N. J el
379 | New Milford, N. J. .
Hackensack Water Co., Weehawken, N, J 01
08
390 | Woodcliff Lake, N, J. -
Hackensack Water Co., Weehawken, N. J..____________ -
.01
Passaic River Basin
348 | Palisades Park, N. Y.
Corps of Engineers, U. S.
349 | Southfield, N. Y
Corps of Engineers, U, 8.
351 | Bowling Green, N. J.
Corps of Engineers, U. S.
352 | Brook Valley, N. .
Corps of Engineers, U. 8, !
373 | Mahwah, N. I,
Corps of Engmeers, U. 8.
374 | Millington, N. J.
Corps of Engineers, U. 8.
376 | Morristown, N. J. I . . -
Town engineer, Morristown, N. J,___ _ _______________ 27 07, .07, .06/ .10| .07 .05
28 25) .13, .05, .02} .01} .03
377 | Morristown, Reservoir, N. J. {20 IR SR N DI P SR
Corps of Engineers, U. S. Army___ . __________ 27 18} .01} .07, .03}____|___._
%g 10! .03 .02| 05| -04| 01
387 | Rockaway, N. J. : 26 }
. Corps of Engineers, U, 8, Army_____ oo 27
28
Raritan River Basin-
362 | Freehold (Oakland Mills R-2), N. J. b/ U1 I NN S PR ISR
U. 8. Department of Agriculture, Soil Conservation Servicel 27 09 .02] .15} .12| _. | .14
28 | .04) . 05(____|..._| .0l
366 | Freehold (Cahills Corner R—6), N b2/ I DR (R SR SR S
U. 8. Department of Agnculture Soil Conservation | 27 | .13] .03] .14 .07{_.__| .25
Service 28 | 03| ._.| .04 .__| Olf_.__
361 | West Freehold No. R-1, N, J. 26 | - ] ool
U. S. Department of Agncu]turc Soil Conservation Service| 27 | 06| .03| .11} .13|.. 08
28 | .04) ___| 04| ___| .01] .01
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period ending at indicated time. June 1938 .

a.m. p.m.

| i Total
7 8 (9 j10f11)12) 1 2 3 4 5 6 7 8| 9l10!11:12

0.26

.01

TToe| 7| Ta20 o8l Tt Lot| oi| (03] 05| .09 (21| [i2| (24| 24| (55 J04] 2014
03] | ‘o5 .01} . .} o1|-_._] o1} .07 .02} 03} 01| __ . | | . 64

e e e e |- 33| 03] .52 .07 .95
54| .05 .06| .03 .08] .13| .18| .16/ .36 .54] .25 .19 .81 .08 .13| .08(__...| .07] 4.26
01 01| .07} 02) || OB c02) ) 0B .29
b e e e el oo -o | (14 L0O1] .43] .12 .70
.41] 03| .06/ 03] .07| .17, .15] .13} .33 .69 .32| .32 .84] .16/ .13] .02|._. | .02 4.52
L02) .0Y| .-t .05 .03|.-__1 .02 03| __ | e e .24
D e o e e [ e Coo|o..-| .49 .31 .56] .07 1.43
550 .11] .01| .03| .07 .11| .18| .17{ .38| .21 .33, .16] .80| .06 .18| .03|_.__| .09 3.88
.02 B 2 2 1 3 e e N e e e .26
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MINOR FLOODS IN NORTH ATLANTIC STATES

TasLE 14.—Precipitation, in inches, for period

No.
on Station Day
pl. 11 1 2 3 4 5 6
Delaware River Basin
429 | Camden (atrport), N. J b I VS N DR (R S
. Weather Bureat (Measured at 1:30 a.m., 7:30 a.m., | 27 [1.74] * * * * *
130pm 7830 pm.) o o e 2 .08 * * * * *
29 Trio e
433 | Moorestown, N. J. D27 I D [ BRI JR
. 8. Department of Agriculture, Soil Conservation Service| 27 114/0.02/0-42/0.35/0.10{0.11
28 f____ |- .05|_._.| .04} .01
438 |Trenton No. 1, N. J. 26 | oo
U. S. Weather Bureau__. ... ____________.._ 27 13| .15 .01| .33] .22| .16
28 | .02| Tr.| Tr.| Tr.| .04] .05
Minor basins
771 | Bronx (New York University), N. Y 25 * * * * * *
New York University \Ieteoroloolcdl Dept..ooooooo. 26 * * *i * * *
o7 R I B * *
28 * x| x * *
666 | Brooklyn, N. Y., (Brooklyn Eagle) 26 ||
U. 8. Weather Bureau .. ... ______._.___ .. ._______ 27 | .09 .18 .01} Tr.| Tr.| .03
28 | .06| .24| .09} .02| .04| Tr.
772 | Floyd Bennett Airport, N, Y. 26 | |
U. 8. Weather Bureau - - _ ... _________.____.____. 27 #oO120 K K| Kk
: o8 *| 09 % * *
668 | Flushing, N. Y. 26 |____|___.
U. 8. Weather Bureau_.____________ . ____....____.._ 27 | .04] .17
28 | .02| .55 .
676 | New York, N. Y. (Battery Place) 26 (. oo feaas
U. 8. Weather Bureau..___________ . . ._________ 27 | .08| .16 .01} Tr.| Tr.| .03
28 | .05| .27! .15| .03} .11} .01
677 | New York, N. Y. (Central Park) 26 | oot o to___] .02
U. 8. Weather Bureau__ ... _____________.._.__._. 27 | .03} .23| .01} Tr.| Tr.| Tr.
28 | .49 .26| .25| .13} .26] .05
682 | Westerleigh, N. Y. 26 ||| oes oo
U. 8. Weather Bureau. ... ... 27 10 .16| .03| .01} .01| .08
28 01| .14| .05] .01} .05| .01
683 | Atlantic C!ty, N. J. 26 oo
U. S. Weather Bureau .. ______________________.____ 27 . |----|----| Tr.| .01} .01
28 11 Tr.| .02| .05/ .08 .08
686 | Colts Neck No. R-8, N. J.
U. 8. Department of Agrlculture, Soil Conservation Service
688 | Elizabethport, N. J.
Chief engineer, Joint Meeting Maintenance,
Irvington, N. J.__ ..
691 | Irvington, N. J.
Chief engineer, Joint Meeting Maintenance,
Irvington, N. J. o oo
774 | Lakehurst, N. J.
Naval Air Station_____ ...
694 | Long Branch, N, J.
U. S. Weather Bureaw. ... . ...
695 | Marlboro, N. J.
U. S. Department of Agriculture, Soil Conservation Service!
698 | Newark, N. J.
Kresge department store, William Wiener, meteorologist -
775 | Newark Airport, N. J.
U. S. Weather Bureau (Measured at 1:30 a.m., 7:30 a.m., .
1:30 pm., 7:30 PaMLY oo iecdiceeees .
- 29 | Trooc_]eooafecac]aaaafanan
702 | Sandy Hook, N. J. 26 |||
S. Weather Bureau . .o ____.____ . ... __._._._. 27 03| .01| .05| .01| .04] .16
28 | .03| .06| Tr.| Tr.| Tr.| .02

1Record began at 12:10 p.m.
2Total for 24-hour period ending at 7:30 a.m. of day indicated.
*Included in following measurement.
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ending at indicated time, June 1938—Continued

a.m. p.m,
Total

it b it Rl T Rt et RO I

s o e s LT LT Tl 18]0.70(0.02(0 100 510,29 1.82
'040'3§0'620'120'31 0.10] .22]0.95(0.42/0.01|0°07]0.04]____| .02| .04| .02|____[_. 3.&1)9
| T L T T I I T T hs0) o7 o617 47| T T18] 2019

.07\ .o1| Tr.| .02} .01 .01| Tr.| Tr.| (01| Tr.| Tr.| Tr. .01 .01} Jo1{.__ | .17 27

4 % (RN (RN PRVIVION DRI SRR PPN B

* *
* Trl_ oo * * * * .04, * * .53 *
* . * * * . . R *
*¥11.08]  *| > Fp X1 a -2 1019

.02|2277| Tr.| 03| 01| 01| 02| .04] 06| .09 .04] .05| .34/ .04 .02| (01| Tr.| Tr. 1.09
.01)"Tr.| .01) 05 .08 .01 (01 (13 (09| Tr...._| Tr Tr| Tr| (01 "_|._J._0 "86

* % %
*
* ¥ ¥
o
]

o1 ool | Leal.___| .10{ .02| .01] .08| .01| 15| .11 .73
02| Tr.| Tr.| .01) 02| Tr.| .02 .03 11| 08| .11 .04/ .06} .04 .01| .02| .01] Tr. .82

ool | 42| les|.llZ| (16| 04| .04| .0s| 06| .19| .05| 1.06
-02|- 77| Tr.| 03| .01) 01| .03| 03| .07| .14| .03| (05| .28| .05| .03| .01} Tr.| Tr.| 1.07
01{"Tr.| 08| .01 .05{ .02] Tr. .20| .06| Tr.|_._.) Tr.| .01} Tr.| Tr.|..__|.2.]0._.) 1.01

Tri| 20| Tr| 02| [01| Tr. .03| "05| .06 .12| .02| .05 .24| .05 .07] 03| .02| 03] 1.07
012277 04| lo4f Tr{ .01} Tr. (05| .10{ Tr. Tr., Tr Tr.| Tr.| Tr.| . |-Z._)-2-] 1.69

.02| Tr.[ Tr. 1.28
2} S [ S .73
----f Tr| .20 .20
.19] .14 .11 .46

-61/1.40] 10| 2.20
08|_.._} (10|  3.29
4.

40
09

02| 04 3'35,§
T T T T2t )ttt ST 60| J08)Ti10] 04| 18] 17| To7| 1.4l
SO1i-ZZ [TIIT1TT12 01| C20{ 7 02] 04| T05| .06| 03| .10| .08 .o1| .06|..__| 02| .05 1.32
047101 138) to5| | Te2| i C| loa| oo ll{LlIT{LITIILITU\LIT|LIIITIIILIITLIT 2002

JEPSUN DRV DRSOUN DU DROSU (RN DU PUPSPUS PRSI PUPUPION DUV DU PR PN SRS PSP SRS S .01

RO R () USSR (R PR PR PR I P " —— 2.20 .

Jemeo| Trofecocfeao|iaofeeool-=o-) .05 .10{ .36{ .01 .52
.18 Tr. .01} .02| .01{ .08 .04| .07| .24} .58| .17 .18] .44| .01} .02| .01| .01} .01} 2.38
Tr., .01} Tr.| .03} .03 Tr.| .05 .02| 01| Tr..--- 01 Tr Tr.| Trofeoco|oooo]eaae 27
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TABLE 15.—Intense rainstorms in New Jersey and nearby parts of adjoining States

Place Date Precipitation (inches)
1-hour periods

Philadelphia, Pa ,,,,, Aug. 3, 1898 3.79
New York, N, Y (Centra,l Park\ Sept. 4, 1913 331
Atlantic City, N.J . ________ July 22, 1903 297
Newark, N.J _____ .. . Aug. 24, 1897 2.95
Colts Neck N.J T June 26, 1938 1.49
Long Level. York Co., PPa I A i July 15, 1914 6.2
New Lisbon, N.J . __________.__. . ) Aug. 19, 1939 15.5
Philadelphia, Pa . o . Aug. 3, 1898 5.43
Whitesbog, N. J ____ . ____ Aug. 19, 1939 5.1
Colts Neck, N. J ___ June 26, 1938 2.10
Manawaken, N.J .. _______. . Aug. 19, 1939 2.2
C'ohansey, N. J - Sept. 10.93
Paterson, N. J Sept. 18.7
Atlantic Clty, July 22,14 3.40
Freehold, N e June 27, 1938 2.68
Paterson, N. J _____ Oct. 8-9, 1903 114 .30

Do._.. Sept. 22-23, 1882 112.0
New York, N. Y _ Oct. 7-8, 1903 9.40
Atlantic City, N. J Oct. 8-9, 1903 9.21
West Chester, Pa May 20-21, 1894 .03
Elizabeth, N. J __ J R July 28, 1897 °8.73
Odessa, Del _________ . ____________._ June 26-27, 1938 27.83

Note.—Based on compilation made by the New Jersey State Water Policy Commission, in cooperation
with the Geological Survey.

'Based on once-daily readings of rain gage supplemented by study of observers notes of time of begin-
ning and ending of rainfall and mmpanson with time-distribution of rainfall at nearby stations.

*Based on once-daily readings of rain gages. The duration of rainfall may be less than 24 hours.

Table 15 compares the rainfall for given periods during the
storm of June 1938 with similar data for other storms. The maxi-
mum rainfall of record for each indicated time interval is given,
and a few records near the maximum are given in order of magni-
tude, followed by the maximum rainfall observed at any station
for the same time intervals during the storm of June 1938. For
each interval from 1 hour to 24 hours, the storm of June 1938 was
much less than the maximum of record in the New Jersey area.

Figure 21 shows the hourly distribution of rainfall during the
storm at four rain gages in New Jersey. June 25 and the morning
of June 26 were fair. Heavy rain began abruptly during the after-
noon or evening of June 26, and some stations in the Passaic River
Basin, of which the recording rain gage at Rockaway indicated on
figure 21 is representative, registered the maximum intensity dur-
ing this initial part of the storm period. This was also true of
some stations in Monmouth County. In fact, the maximum 1- and
2-hour intensities at all the recording rain gages during the whole
storm were measured at Colts Neck, Monmouth County, during
the first 2 hours of the storm on June 26.

The rainfall continued with significant intensities until the
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afternoon of June 27, when at most stations, as illustrated by the
records for Beemerville, Freehold, and Moorestown on figure 21,
the maximum intensities during the storm were registered. This
second period of high intensity began earlier at the southern sta-
tions than at the northern stations, whereas the cold front associ-
ated with the storm progressed from northwest toward southeast.
The storm lasted longer in the northern than in the southern part
of the State. After the heavy rain on June 27, light intermittent
rains continued until about noon on June 28, except in northeastern
New Jersey, where the fall was quite heavy. The afternoon of June
28 and of June 29 was generally fair, although some scattered light
showers were reported.

Although the time of beginning and ending of precipitation
varied, at nearly all stations 90 percent of the total storm precipi-
tation registered fell within a 30-hour period on June 26-27.

Beemervilie, N J

0501 -

Rockawoay, N. J

050 -

Freehold, N. J. i
Gage R-6 at Cohills Corner
|

Precitpitgtion,in inches

050 f~—- - . ER ,j“l_ e e |

Moorestown, N. J i

050} e - § o]

25 286 28

June 1938

Ficure 21.—Hourly precipitation at selected recording rain gages in New Jersey Jduring storm
of June 1938.
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To determine the total amount of precipitation during the storm,
readings given in table 13 for June 25-29, inclusive, were. added
together irrespective of the time of day at which the gages were
read, with the exception that entries made on June 25 for those
gages read in the morning and entered on the day of reading were
omitted. Thus, the total in the final column of table 13 includes the
light initial rains of June 25-26 and the light residual rains of June
28-29, as well as the 30-hour major storm of June 26-27. Separa-
tion, although possible, was not considered necessary.

Storm precipitation at the several stations given in table 13 has
been plotted on a map, and lines of equal precipitation have been
drawn to compare with the plotted points. The resultant isohyetal
map is reproduced in this report as plate 6. The map shows three
well-defined storm centers—one at Odessa, Del., with precipitation
of 8.55 inches, a second at Indian Mills, N. J., with 7.71 inches, and
a third less closely defined in the northern part of the State with
a maximum at Milton, N. J., of 6.29 inches. The area within the
several isohyetal lines was measured by planimeter, and the mean
. precipitation over these areas was computed about each of the
three centers. From these data a graph was made showing area
plotted against mean precipitation for each of the three storm
centers during the storm of June 25-29, 1938, and a curve was
drawn to envelop the plotted points. The following table gives
the coordinates of the enveloping curve so defined:

Area Precipitation
(square miles) (inches)

1 Recorded at Odessa, Del.

The results given in the foregoing table when compared with
seven important storms of equivalent duration in New Jersey and
adjoining areas, as reported by the Miami Conservancy District,®
indicate that the storm of June 1938 was exceeded by all but one.
Although not of major proportion, the storm of June 1938 ranks
among the important storms of record in New Jersey.

15 Storm rainfall of eastern United States, Miami Conservancy District Tech. Repts. pt. §
(revised), p. 278, 1936.
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STAGES AND DISCHARGES

Records of the stage and discharge at stream-gaging stations
during the flood are included in the section “Floods of July 1938.”

In general, the data presented for each stream-gaging station
comprise a description of the station and a table giving the daily
discharges during June, July, and August 1938. For the 14 stream-
gaging stations in New Jersey where the storm of June 1938 pro-
duced noteworthy stages tables are given showing stage and corre-
sponding discharge at indicated times during the flood period in
sufficient detail for reasonably reliable delineation of hydro-
graphs. These tables are discussed on pages 9 to 11.

Graphs of discharge during the flood in June at stream-gaging
stations on two selected streams in the region are shown on figure
22. The rains of June 25-29 produced a single peak on all streams
that occurred late on June 27 or thereafter depending on the
characteristics of concentration of the particular basin. For ex-
ample, the Manasquan River at Squankum, a stream of average

1600

1400

1000

800

(ischarge,in second-feet

22 23

June 1938 July 1938

Ficure 22.-—Hydrographs of discharge at selected gaging stations in New Jersey during flood
of June 1938.
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responsiveness to rainfall, with a drainage area of 43.4 square
miles, reached its crest early on June 28, whereas the Great Egg
River at Folsom, with a drainage area of 56.3 square miles, crested
more than 2 days later. This difference in behavior illustrated on
figure 22 may be ascribed in large part to the topographic charac-
teristics of these two drainage basins. (See table 16.)

The Great Egg River Basin above Folsom has a gradient about
one-half that of the Manasquan River Basin. The differences in
areas of swamp are also significant.

TasLe 16.—Topographic characteristics of the Manasquan River Basin and the Great

Egg River Basin

Manasquan River CGireat Eggr River

at Squankum, N. .J. at Folsom, N. J.
Drainage area_________ . .. e s(uare miles J 43.4 56.3
Mean land slope.____.___ IR .- ..feet per mile | 121 52
Mean slope of tributary streamns__ . ____feet per mile ‘ 27 12
Mean slope of principal streams_ . ___ feet per milce ; 8 6
Swamparea____ _________ .. _____._.____ square miles ;

1.8 9.2

SUMMARY OF FLOOD STAGES AND DISCHARGES

The maximum flood discharges at the stream-gaging stations
in New Jersey that reached noteworthy stages are summarized in
table 17. The numbers assigned to each station conform to those
given in Water-Supply Paper 847 ¢ and refer to its position on
plate 12. The crest discharges during the flood of June 1938 ex-
ceeded the maximum discharges previously known on four
streams. These discharges, however, were exceeded again during
the floods of July and September 1938 on all but one stream,
namely, Oldmans Creek near Woodstown. Nevertheless, the hurri-
cane storm of September 1, 1940, which demolished the gaging
station on Oldmans Creek, produced a discharge of more than
8,000 second-feet in comparison with only 1,190 second-feet dur-
ing June 1938. Thus, none of the crest discharges attained during
June 1938 stand as maxima at this date (1941).

Table 18 summarizes available altitudes and times of flood
crests at several places along the affected rivers. Many of the data
in this table were furnished by the New Jersey Riparian Stream
and Waterways Survey of the Works Progress Administration.

18 Williams, G. R., and Crawford, L. C., Maximum discharges at-stream-measurement stations
through December 31, 1937: U. S. Geol. Survey Water-Supply Paper 847, 272 pp., 1940.



TAI;LE 17.—~Maximum discharges for flood of June 1938 in New Jersey

No.
on
pl. 12

629
630

6432
633
634
635
36
637

639
640
641

671

673
674
675
678
679
680
683
686
698

Drainage,

Streani and place of determination

Raritan River Basin :

Deep Run near Browntown_ _ __ . ___ . ___________ o _______. |
Tennent Brook near Browntown. . _________________._____________._._

Coastal basins

Swimming River near Red Bank!
Manasquan River at Squankum _

Toms River near Toms River. _ __ __ . el
Cedar Creek at Lanoka Harbor __ _ I . .
Batsto River at Batso_ ... F
East Branch of Wasing River at Harrisville

Great Egg River at Folsom
Maurice River at Norma_
Manantico Creek near Millville

Delaware Rirer Basin

Flat Brook near Flatbrookville. - . __ . __
Paulins Kill at Blairstown . _ _
Pequest River at Pequest.____
Beaver Brook near Belvidere
Musconetcong River at outlet of Lake Hopatcong!. _
Musconetcong River near Hackettstown!_ _____
Musconetcong River near Bloomsbury!_ . ___. . . I

Assunpink Creek at Trenton_ . _________________________ ...

North Branch of Rancocas Creek at Pemberton. ... _. .
Oldmans Creek near Woodstown_______._________ . _______.

]

|

area Period J
(square | of record

mies) ] . ‘

i

|

|

8.07 | 1932-38
5.256 | J _do_..
\
48.5 | 1922-38
43.4 | 1931-38
124 1928-28
56.0 | 1932-38
70.5 | 1927-38
64.0 | 1931-38
56.3
118 19
22.3 | 1931-38
65.1 |1923-38
126 1921-38
- -do..__
1922-38
1928-38
. 1921-38
143 1903-07
1921-38
1923-38
1921-38
1931-38

Maximum discharge
prior to June 1938

Second-
feet
7¥‘.,;7A¥¥

Sept. 9, 1934 917
Sept. 8, 1934 166

Sept. 9, 1934 2,930
Jan, 3, 1936 1,020
Apr. 18, 1929 851
Feh. 16, 1936 (2
Aug, 24, 1933 1824

coodooo . 859

Sept 8, 1935 599

oodoo .. 1,090
ert 7 1935 566

Apr. 7. 1924 3,470

Feb. 11, 1925

Mar. 12, 1936 | 3,480
Mar. 14, 1936 | 1,810

Mar. 12, 1936 | 1,510

Mar. 19, 1936 534
Mar. 12, 1936 | 1,430
Oct. 10, 1903 | 32,780
Apr. 7, 1924 2,400
Oct. 20, 1927 | 31,310
Aug. 27, 1937 362

! [
‘Maximum discharge durimg flood of June 1928

|
|
|
|
i
|
|
|

Time

June 27, 11 pam.
June 28, 12:30 a.m.

June 28, 2 to 3 a.m.

June 28, 8 a.m.

June 29, 4 to 5 p.m.

June 28, 7 to 10 p.m.

June 29-30

June 29, 3 p.ny, to
June 30, 2 a.m.

June 30, 12 m. to 4 p.n.

June 29, 11 a.m. to 2 p.m.

June 28, 9 p..

June 28, 8 a.m.
June 28, 8 to 9 a.n.
June 28, 11 p.m.
June 30, 12 m.
June 28, 6 p.m.
June 27, 8 p.m.

June 28, 7:30 to 10 p.m.
June 29, 2 to 5 p.m.
June 27, 4 p.m.

‘)04
1,420
1,
1,190

Second-
feet
per

square
mile

lau—i«O;l;\?
w

[}

58
32

lAffected by storage.
2Discharge not determined.

4Daily mean discharge.
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TaBrLe 18.—Flood crest stages, June 1938
[U. 8. Coast and Geodetic Survey datum except as noted]

Miles
Stream and location above Date and time Altitude
mouth (feet)
Deep Run:
Brownton, N. J., Geological Survey gage at Spring 5.0 { June 27, 11 p.m, 17 .47
Valley road bmdge 134 miles south of Browntown
Tennent Brook:
Browntown, N. J., Geological Surv ey gage 114 miles 2.4 | June 28, 12:30 a.m. 219,12
northeast of Browntown
Swimming River:
Red Bank, N. J., Geological Survey gage on right bank, 4.0 | June 28, 2 to 3 a.m, 14,60
above dam of Monmouth Consolidated Water Co.
and 4 miles upstream from Red Bank
Manasquan River:
Squankum, N. J.,, Geological Survey gage on right 10.5 | June 28, 8 a.m. 110.09
bank, just upstream from Farmingdale-Lakewood
road bridge
Toms River:
Toms River, N. J., Geological Survey gage 8n left bank, 9.0 | June 29, 4 to 5 p.m, 19.2
1 mile downstream from Union Branch and 2 % miles
northwest of Toms River
Cedar Creek:
Lanoka Harbor, N, J,, Geological Survey gage on right 2.2 | June 29, 1 to 2 a.m. 233 .52
bank, upstream from highway bridge
East Branch of Wadmévaer
Harrisville, N. J. eological Survey gage on right .5 | June 29-30, 3 p.m. 13.98
bank, Just downstream from Jenkins-New Gretna to 2 am.
road brid ge
Great Egg River:
Folsom, N. J., Geological Survey gage on right bank, 29.0 | June 30, 12 m. to 4 p.m. 15.72
just, upstream from highway bridge and 1 mile south
of Folsom
Delaware River: .
Mi)lfo{id Pa., Geological Survey gage on hnghway 212.4 | June 29, 8 a.m. 4378.88
Tiqage
Polx)'t}gnd Pa., Geological Survey gage on highway | 173.1 | June 29, 5 to 6 a.m. 274.43
ridge
Delaware, N. J., Geological Survey gage on highway | 170.9 | June 29, 8 a.m. 45263.48
ridge
Belvidere, N. J., Geological Survey gage on left bank, | 163.4 | June 29, 4 to 8 a.m. 235.38
just downstream from Pequest River .
Easton, Pa., Geological Survey gage on highway bridge | 149.5 | June 28, 2 to 3 p.m. 165.53
Riegelsville, N. J., Geological Survey gage on left bank, | 140.6 | June 28, 3 to 4 p.m. 136.57
just upstream from suspension bridge
Mgfgé“d, N. J., Geological Survey gage on highway | 133.6 | June 28, 4 to 5 p.m. 116.91
ridge
Frenchtown, N. J., Geological Survey gage on high- | 130.4 | June 28, 5 to 6 p.m. 107 .91
way bridge
Point Pleasant, Pa., Geological Survey gage on high- | 123.2 | June 28, 2 p.m. 81.65
way bridge
ngnlzierville, Pa., Geological Survey gage on highway | 121.5 | June 28, 4 p.m. 474.02
ridge
St%ckgon, N. J., Geological Survey gage on highway { 118.0 | June 28, 5 p.m. . 462.16
T4
Lambexl')tv:ille, N. J., Geological Survey gage on high- { 114.9 | June 28, 6 to 8 p.m. 53.81
way bridge
‘Washington Crossing, N. J., Geological Survey gageon | 108.0 | June 28, 4 p.m. 432.04
highway bridge
Yagdgay, Pa., Geological Survey gage on highway | 104.1 | June 28, 6 p.m. 422.26
ridge
Trenton, N. J., Geologlcal Survey gage on left bank, | 100.6 | June 28, 7 to 8 p.m. 13.45
200 feet upstream from Calhoun Street
Flat Brook:
Flatbrookville, N. J., Geological Survey gage 1 mile 1.2 | June 28, 9 a.m. 352.95
upstream from Flatbrookville
Paulins Kill: .
Blairstown, N. J., Geological Survey gage 1,200 feet 9.8 | June 28, 8 a.m. 342 .94
upstream from bridge on State Highway 8
Pequest River:
Pequest, N. J., Geological Survey gage 100 feet up- 6.6 | June 28, 8 t0 9 a.m. 402.06
stream from Lehlgh & Hudson River Railway bridge
Beaver Brook:
Belvidere, N. J., Geological Survey gage 2,000 feet up- .4 | June 28, 11 p.m, 306.47
stream from mouth and 2 miles east of Belvidere
Musconetcong River: '
Landing, N. J., Geological Survey gage just above dam 42 .4 | June 29, 10 to 11 a.m. 2924 .31
on Lake Hopatcong
Landing, N. J., Geological Survey gage, just upstream 42.3 | June 30, 12 m. 2907 .

from hxghwav bridge and 300 feet dowstream from
Lake Hopatcong

23
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TaBLE 18.—Flood crest stages, June 1938—Continued

Miles
Stream and location above Date and time Altitude
mouth (feet)
Hackettstown, N. J., Geological Survey gage on left 32.7 | June 28, 6 p.m. 2608.10

bank, 500 feet upstream from Delaware, Lack-
awanna & Western R.R. bridge and 3 miles northeast
of Hackettstown
Bloomsbury, N. J., Geological Survey gage, just down- 9.4 | June 27, 8 p.m. 278.19
stream from highway bridge and 114 miles upstream
from Bloomsbury
Assunpink Creek:
Trenton, N. J., Geological Survey gage at Chambers 1.5 | June 28, 7:30 to 10 p.m. 231.62
Street Bridge
North Branch of Rancocas Creek:
Pemberton, N. J., Geological Survey gage, 600 feet 12.0 | June 29, 2 to 5 p.m. 33.43
downstream from highway bridge
North Branch of Cooper Creek:

EllI:ISbilg J‘, at upstream side of¥bridge on State 10.5 | June 27 16.0
ighway 4
Ellisburg, N. J at upstream side of Kings Highway 10.0 |.___.__ doo . oo 13.6
Bridge
Cooper Creek: §
Camden, N. J., just upstream from Admiral Wilson 1.3 1 ... domi e 9.7
Boulevard
South Branch of Big Timber Creek:
Turnersville, N. J., at county highway bridge 90-7, 35 7.7 |- do- .. 80.56

feet upstream from Little Lebanon Creek and 14
miles southeast of Turnersville

Turnersville, N. J., at spillway from Neely’s Lake and 6.4 61.36
county highway bridge 9C—4

Turnersville, N, J., at country highway bridge 9C-1 6.3 |- do . 47.49
(Sicklertown road)

Grlenlocr}} N. J., at Black Horse Pike Bridge over Gren- 55 . __._ e £ S 42 .49
och Lake

Grenloch, N J., on dam of Grenloch Lake_ _ 5.3 |oieoon dooaooo ol 43.63

Asyla, N. at country highway bridge 8C— 11 (Lake- 4.5 (. ___ do- . ... 23.45
land road) .

Blackwood, N. J,, upstream from Blackwood Lake Dam 3.2 |o.___ do-___ . _______ 21.18

Blali)ckwood N. J., downstream from Blackwood Lake 3.2 12.38

Blackwood, N. J., at upstream side of Lower Landing 3.1 5.91

Road Bridge
Oldmans Creek:
Woodstown, N. J., Geological Survey gage, just up- 16.0 | June 27, 4 p.m. 19.08
stream from Woodstown-Swedeshoro highway bridge .
and 2 miles north of Woodstown

1Assumed datum.

2New Jersey Geological Survey datum.

3High tide.

‘Highest stage observed, peak stage may have been higher.
“Based on Pennsylvania Railroad bench mark.

-

RAINFALL AND RUNOFF STUDIES

Figure 23 shows the hydrograph of Deep Run near Browntown
during the flood, together with a graph showing 4-hour amounts
of rainfall at Marlboro, N. J., 4 miles from the Deep Run Basin.
Deep Run, with a drainage area of 8.07 square miles, was chosen
for study because it most nearly reflects runoff conditions unob-
scured by the channel and excess swamp storage, which is charac-
teristic of the larger streams in this region.

On June 22, stream flow was low (A, fig. 23). In response to a
local storm that centered near Freehold, stream flow rose to a
crest (B) and then receded until June 26 (C), when its rate of
flow was only slightly greater than on June 22. The intense rains
began late on June 26, as shown by the graph of rainfall on figure

748116—48—11
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23, and continued through June 28. Stream flow rose slowly until
about noon on June 27 (D), when the rate of rise slackened ow-
ing to a dropping off in rainfall intensity about that time. On the
afternoon of June 27 rainfall increased and reached its maximum
intensity between 3 and 7 p.m., producing a sharp crest in stream
flow (E). Rainfall continued through most of June 28 but with in-
tensities too light to sustain the high rate of stream flow. The dis-
charge receded steadily to July 9.
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Ficere 23.—Hydrograph of discharge for gaging station on Deep Run near Brownton, N. J.,
and graph of precipitation at Marlboro, N. J., during flood of June 1938.
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TABLE 19.—Precipitation and associated direct runoff of flood of June 1938
in New Jersey
[Mean depth, in inches, over drainage basins]

IS S l

“ Dramaﬂc} .
No. - | area ! Precipi- ! - Differ-
on Strean: and location (square { tation ‘ Ruvoif | ence

pl. 121 miles) : i
375 Hackensack River at New Milford_ .. . __ .- 113 11
576 | Pascack Brook at Westwood _ __ R 29.6 10
583 .5 Rockaway River above reservoir. at Boontou. ______ 116 .4
606 Saddle River at Lodi. S . PR 54.6 9
608 | Elizabeth River at Elizabeth . 180 ' 3
609 | Rahway River at Rahway . ... . I 409 : 6
614 South Branch of Raritan River at Stanton_. .. ___| 147
616 | Raritan River at Manville__ . _____ U B 1411 |
619 Neshanic River at Reaville_ .~ 23.7 !
622 | North Branch of Raritan River at Milltown. ______ 190 |
624 Millstone River near Kirngston_______ ___ o 1
625 | Millstone River at Blackwells Mills_ } 1
625.5| Green Brook at Plainfield. o
628 Lawrence Brook at Parungton Dam _ -
629 Deep Run near Browntown __ o 1
632 Swimming River near Red Bank__ 1
633 Manasquan River at Squankum __ 1

1

634 | Toms River near Toms River_ _
635 | Cedar Creek at Lanoka Harbor B |
636 Batsto River at Batsto_ RO
637 East Branch of Wading River at Harrisville__. .____.
639 Great Egg River at Folsom_._________ . __ R H
641 Manantico Creek near Millville___ .. ____ I
671 Flat Brook near Flatbrookville. . ___ . __ . !

O U0 i O 1Y e e DD e D TTES D T =10 = 00 D 00~k

ENTEC AR PN TR A - IR ST TI LR VS AVLE VIV IVCE VRV EVL VLRV
DI S U e Dt O U b DO DD = e D b SJ e L STNIST OB =TT

RO Q0 W COBI DO CONR LOTIIS OO RO DS RO W LI N RO RO RS PO = B IS TS 1Y
N WO WO DLW TD OIS S T = 00 = O D00 ~1 =

| 1
673 Paulins Kill at Blairstown__ . _ . I i |2
680 Musconeteong River near Blnmmbm\ ,,,,, . : 1
683 Assunpink Creek at Trenton _ . ; 89 4! 1.
686 | North Branch of Rancoeas Creek at Pemberton J‘ 111 r 1
608 Oldmans Creek near Woodstown____ . _o...1 193 ! 2 l

Volumes of direct runoff associated with the storm of June 1938
have been computed by the following method for each of the gag-
ing stations for which stream-flow records are included in this re-
port. A hydrograph comparable to that on figure 23 has been
drawn for each of these stations and on this hydrograph has been
drawn a line representing the flow from antecedent and ground-
water sources by the method explained in Water-Supply Paper
867.1" This line is shown on figure 23 as A-C-G. The area between
this line and the hydrograph of total flow, G-D-E-G-C, represents
the direct runoff produced by the rains of June 26-28 and is tabu-
lated in table 19 for each gaging station in terms of mean depth
in inches over the respective drainage basins. Table 19 also lists
the mean areal precipitation over the drainage area tributary to
each gaging station listed. This information was obtained from
the isohyetal map, plate 6.

The relation between rainfall volumes and the associated direct
runoff are shown on figure 24. The results indicate that at least
2 inches of rain were required to produce an appreciable flood run-
off. On figure 24 have been plotted lines of an equal infiltration
index computed on the basis of records of hourly rainfall given in

17 Paulsen, C. G. and others, Hurricane floods of September 1938: U. S. Geol. Survey Water-
Supply Paver 867, pp. 121 423, 1910,
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Ficure 24.—Relation between precipitation and associated direct runoff during flood of June
. 1938 in New Jersey.

table 14 by the method explained by Langbein.'®* Most of the
points on figure 24 are located between infiltration indices of about
0.15 and 0.30 inch per hour. ‘
Variations inherent in basin and soil characteristics are the
principal factors to 