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SURFACE WATERS OF VERMONT.
By C. H. PierceE.

INTRODUCTION.

From the days of the earliest settlements in Vermont the rivers of
the State have figured largely in its growth and development. Fol-
lowing Indian trails along river valleys, over routes which leter were
to become main highways of travel and commerce, the hardy pioneers
were quick to recognize the importance of mill sites and to utilize
the water powers in providing themselves with food, clothing, and
shelter. Gristmills were soon built to grind the grain reised in
the clearings made along the meadows and valleys. Next the saw-
mill, with vertical saw, appeared, and houses of pine logs were re-
placed by comfortable frame structures constructed from the same
abundant material by the aid of power developed on small streams
in the neighborhood. For many years clothing was largely the
product of the spinning wheel and the hand loom, and when wool
for the winter clothing could be prepared in the carding mill, instead
of by hand in the household, a big saving in labor was made. With
the clearing away of the virgin forests, changes in methods of agri-
culture, and improvements in facilities for transportation the com-
munity sawmill and gristmill and the old-time carding rill gave
place to other uses of power. As capital became more plentiful
larger power units were demanded, and sites on larger streams,
affording higher heads, were developed. The milling indu~try was
continued on a larger scale with wheat and corn brought from the
Western States; cotton and woolen factories employed many oper-
atlves, hydroelectnc power was developed for use in mines and
quarries, on railroads, and for lighting; shoe shops, box factories,
manufactories of leather, and other industries continually increased
the demand for power. With the rapid increase in the application
of electricity for lighting, heating, and power during the las* decade,
there is now hardly a town in the State which is not dependent in
some way on power derived from falling water. How the waters of
Vermont can be best used to serve the interests of the citizens of the
State is a vital question. Fortunately pure water is abundant, so
that the higher use for municipal supply need not seriously interfere

with its use for other purposes. s
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Municipal ownership and operation of hydroelectric plants has
probably been worked out as successfully in Vermont as in any other
State, a good illustration being afforded by the Morrisville electric-
light and power plant on Lamoille River, where an installation of
1,700 horsepower provides light, heat, and power for the people of
the town and furnishes power for operating an electric railway.
One of the features of this plant is the creation of an artificial lake
covering 150 acres and rivaling as a summer resort the natural lakes
scattered among the Green Mountains.

The trend of modern power development is seen by the unified
systems of power plants in some sections of the State, rotably in the
Winooski River valley, where eight plants, with an aggregate of
7,500 horsepower, are brought together on the same line. Another
example is the Vernon plant of the New England Fower Co., at
Vernon, Vt. (see Pl. XIII), and the Readsboro plant on Deerfield
River at Readsboro, Vt., which are tied in with other hydroelectric
plants of the same company to form a system of 75,000 horsepower.
In regard to the combination of water powers, Director George Otis
Smith ! has said:

The engineering fact that stands out in the utilization of water power is the compari-
tively high efficiency of large systems. Lower costs of operation and better service
are results that appear to follow naturally the creation of these combinations of power

lants.
P The combination of several water powers differing in character in order to serve
many markets having diversified service requirements makes possi”le an economic
adjustment of supply to demand, and thus the result is a natural te~dency to State-
wide, and even interstate, units of operation. Nature’s irregularitie~ are thus equal-
ized and man’s varied requirements are similarly balanced. * * *

Cheap power promises to be in some future century this country’s largest asset in
the industrial rivalry among nations. Our unsurpassed coal reserves reinforced by
these water-power resources constitute a strong line of national defense in that they
form the real basis for an industrial organization of the Nation’s workers. It is only
through abundant and well-distributed power that the other material resources of the
country can be put to their highest use and made to count most in th= Nation’s devel-
opment. The people’s interest in water power is greatest in its promise of future
social progress, and such an interest is well worth protecting.

The history of water-power development shows that the financial
success of a project depends largely on the relation of fixed charges,
due to construction and operation, to the returns from marketing
the power. In most plants the initial cost of construction, including
the installation of power units, must be paid by returns from a num-
ber of years of operation. Therefore, before construction is under-
taken it is necessary to have data showing the power available and
whether the run-off throughout the year, on which the effective
power will depend, will be so distributed as to corresnond to the

18mith, G. 0., The people’s interest in water-power resources; U. 8, Geol. Strvey Water-Supply
Paper 400, pp. 2, 7-8, 1916.
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requirements of the market. The conditions of stream flow in any
one year are not likely to be duplicated exactly in any succeeding
year, but a knowledge of the conditions existing for a series of years
may be used in predicting the occurrence of critical periods on which
the design of a successful power development must largely depend.

To meet the increasing need for stream-flow data in all parts of
the country, the United States Geological Survey began systematic
stream gaging in 1888, by establishing at Embudo, N. Mex., a
training school for engineers to be employed in this new work. The
methods developed in that school, modified and improved by added
experience, have now been generally adopted by engineers not only
in this country but in other countries in both the Western and
Eastern hemispheres. The work of collecting systematic records of
river discharge has been extended to all parts of this country, and
records of greater or less length are now available for about 3,800
gaging stations.

The first Survey stations in Vermont were installed in 1903. Since
that date 25 stations have been established either by the Survey
acting alone or by the Survey in cooperation with the State. This
report contains all records collected at these stations and &1l other
available records of river discharge collected on streams in Vermont
or on its borders. They have been compiled from many reports
and from unpublished data and are here brought together in such
form that they are readily accessible to all who are interestel in the
use of the water resources of the State.

Most of the stream-flow records on rivers in Vermont cover rela-
tively short periods, periods which may not in themselves include
either the maximum or minimum limit of the range of variation that
may be expected. The value of these records may be materially
increased, however, by comparing them with the records for the
16-year period of Connecticut River at Orford, N. H. (Fairl=e, Vt.),
which are considered accurate, and by a more extended comparison
with the 42-year records of Lake Champlain outlet. Owing to the
conditions under which the stage-discharge relation of Lake Cham-
plain outlet was deduced, the computations based upon it may not
be highly accurate throughout, but they are given here for their
value in comparing the conditions during the last few years with the
conditions prior to the establishment of more accurate measuring
stations in the tributary river basins.

The data presented in this report should not be considered final or
conclusive, for each additional year’s record, when used in cornection
with previous records, adds a value to the total record much greater
in proportion than the time ratio of the one year to the total period
covered.
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The hydrologic data are presented in this form with the hope and
expectation that they will aid not only in developing the wa ter resources
of Vermont, but in upbuilding industries that depend in some degree
on the utilization of the water resources.

COOPERATION.

Under authority conferred by Federal and State legislation the
investigations have been carried on under cooperative agreements
between the Director of the United States Geological Survey and
successive governors of Vermont. The principal featires of this
agreement are:

1. The United States Geological Survey assumes the responsi-
bility of gathering, analyzing, and publishing the data.

2. During the progress of the work all notes, mars, and data
gathered as a result of field studies are at all times open to inspection
by the representative of the State, and if they are not entirely satis-
factory the agreement can be terminated.

3. Accounts for payment of salaries, travel and subsistence, sup-
plies, or other expense necessary to the completion of the work shall
be rendered in the manner required by the laws and regulations of
the contracting parties, and vouchers shall be referred to either
party for payment according to convenience or to the balance remain-
ing in the respective allotments.

4. The cost of publication is borne entirely by the Geological
Survey.

Assistance in obtaining stream-flow records has been rendered by
several engineers and by representatives of power companies and
business organizations. The engineering schools of the State have
also shown an active interest in the work. Specific acknowledg-
ment of individual cooperation is made in connection with the deserip-
tion of the station.

DIVISION OF WORK.

Investigations of the water resources in Vermont weve begun by
H. K. Barrows under the direction of F. H. Newell, chief hydro-
grapher, and N. C. Grover, district hydrographer; from 1904 to
1909 the work was carried on by H. K. Barrows, district engineer;
by T. W. Noreross in-1910; from 1910 to 1914, by C. C. Covert, dis-
trict engineer; and subsequent to 1914 by C. H. Pierse. Various
assistants whose names appear in connection with discharge measure-
ments listed in this report have partioipated in the work. Special
acknowledgment should be made to Prof. A. D. Butterfield and to
Prof. G. M. Brett, who made the special investigation and survey
of the Winooski River basin in 1910. The ratings, computations,
estimates of flow during winter periods, and special studies of data
for this report have been made by C. H. Pierce, district engineer,
assisted by Hardin Thweatt and Hope Hearn.
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DEFINITION OF TERMS.

The volume of water lowing in a stream—the “‘run-off”’ or dis-
charge’’—is expressed in various terms, each of which has become
associated with a certain class of work. These terms may be divided
into two groups—(1) those that represent a rate of flow, as second-
feet, gallons per minute, miners’ inches, and discharge in second-
feet per square mile, and (2) those that represent the actual auantity
of water, as run-off in depth of inches, acre-feet, and millions of cubic
feet. The principal terms used in this report are second-feet, second-
feet per square mile, run-off in inches, and millions of cubic feet.
They may be defined as follows:

“Second-feet’” is an abbreviation for ‘“cubic feet per second.”
A second-foot is the rate of discharge of water flowing in a channel
1 square foot in cross section at an average velocity of 1 foot per
second. It is generally used as a fundamental unit from which
others are computed by the use of the factors given in the tables of
convenient equivalents (p. 136).

““Second-feet per square mile’’ is the average number of cubic feet
of water flowing per second from each square mile of area drained,
on the assumption that the run-off is distributed uniformly both as
regards time and area.

. “Run-off (depth in inches)” is the depth to which an are~ would
be covered if all the water flowing from it in a given period were
uniformly distributed on the surface. It is used for comparing
run-off with rainfall, which is usually expressed in depth of inches.

“Millions of cubic feet’” is applied to quantities of water stored
in reservoirs, most frequently in connection with studies of flood
control and of storage.

The following terms not in common use are here defined:

“Stage-discharge relation,” an abbreviation for the term ‘‘rela-
tion of gage height to discharge.” '

“Control,” a term used to designate the section or sections of the
stream below the gage which determine the discharge relation at the
gage. It should be noted that the control may not be the seme sec-
tion or sections at all stages.

The “point of zero flow” for a given gaging station is that point
on the gage—the gage height—to which the surface of the rive~ would
fall if there were no flow.

EXPLANATION OF DATA.

The data presented in this report are divided into periods begin-
ning October 1 and ending September 30 of the following year. In
Vermont on the 1st of January in most years much of the pracipita-
tion during the preceding three months is stored as ground water,
in the form of snow or ice, or in ponds, lakes, and swamps, snd this
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stored water passes off in the streams during the spring break-up.
At the end of September, on the other hand, the only stored water
available for run-off is possibly a small quantity in the ground; there-
fore the run-off for the year is practically all derived from pre-
cipitation within that year.

The base data collected at gaging stations (Pl. V, B) consist of
records of stage, measurements of discharge, and general information
used to supplement the gage heights and discharge mea~urements in
determining the daily flow. The records of stage are obtained either
from direct readings on a staff or chain gage or from & water-stage
recorder (Pl. VI) that gives a continuous record of the fluctuations.
Measurements of discharge are made with a current meter (Pl. V, 4)
by the general methods outlined in standard textbooks on the meas-
urement of river discharge.

From the discharge measurements rating tables are prepared that
give the discharge for any stage, and these rating tables, when applied
to the gage heights, give the daily discharge from which monthly
and yearly mean discharge is determined.

The data presented for each gaging station in the are~ covered by
this report comprise a description of the station, a table giving results
of discharge measurements, a table showing the daily discharge of
the stream, and a table of monthly and yearly discharge and run-off.

If the base data are insufficient to determine the daily discharge,
tables giving daily gage heights and results of discharge measure-
ments are published.

The description of the station gives, in addition to statements
regarding location and equipment, information in regard to any con-
ditions that may affect the constancy of the stage-discharge relation,
covering such subjects as the occurrence of ice, the use of the stream
for log driving, shifting of channel, and the cause and effect of back-
water; it gives also information as to diversions that decrease the
flow at the gage, artificial regulation, maximum and minimum
recorded stages, and the accuracy of the records.

The table of daily discharge gives the discharge ir second-feet
corresponding to the mean of the gage heights read esch day. At
stations on streams subject to rapid changes in stage the discharge
obtained from the rating table and the mean daily gage height may
not be the true mean discharge for the day. If such stations are
equipped with automatic gages the true mean daily disclarge may be
obtained by applying the rating table to gage heights at short inter-
vals throughout the day.

In the table of monthly discharge the column headed “Maximum”
gives the mean flow for the day when the mean gage height was
highest. As the gage height is the mean for the day it does not
indicate correctly the stage when the water surface was at crest
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height and the corresponding discharge was consequently larzer than
given in the maximum column. Likewise, in the column headed
“Minimum” the quantity given is the mean flow for the day when
the mean gage height was lowest. The column headed ‘“Mean’ is
the average flow in cubic feet for each second during the month. On
this average flow computations recorded in the remaining mlumns,
which are defined on pages 9-10, are based.

The deficiency table presented for some of the gaging statlons
shows the number of days in each year on which the mean daily
discharge was less than the discharge given in the table. By sub-
traction the table gives the number of days each year that the mean
daily discharge was between the discharges given in the table and,
also by subtraction, the number of days that the mean daily dis-
charge was equal to or greater than the discharge given. [Tor con-
venience the theoretical horsepower per foot of fall corresponding to
the discharge is also given. In using the table for studies of power,
allowance should be made for the various losses, the most irportant
being wheel loss and head loss.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

The accuracy of stream-flow data depends primarily (1) on the
permanence of the stage-discharge relation and (2) on the accuracy of
observation of stage, measurements of flow, and interpretation of
records.

Footnotes added to the daily discharge tables give infc mation

regarding the probable accuracy of the rating tables used, and an
accuracy column is inserted in the monthly discharge table. For
the rating tables, “well defined” indicates, in general, that tFe rating
is probably accurate within 5 per cent; ‘fairly well defined,” within
10 per cent; ‘“poorly defined”” or “ approximate,” within 15 to 25 per
cent. These notes are very general and are based on the plotting of the
individual measurements with reference to the mean rating curve.
_ The letter in the column headed “Accuracy,” in the monthly dis-
charge table, rates the accuracy of the monthly mean and not that
of the maximum or minimum discharge or the discharge for any one
day. The rating is determined by considering the accuracy of the
rating curve, the probable reliability of the observer, the number
of gage readings per day, the range of the fluctuation in stage, and
local conditions. In this column A indicates that the mean monthly
flow is probably accurate within 5 per cent; B, within 10 per cent;
C, within 15 per cent; D, within 25 per cent. Special ccnditions
are covered by footnotes.

The monthly means for any station may represent with hizh accu-
racy the quantity of water flowing past the gage, but the figures
showing discharge per square mile and depth of run-off in inches
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may be subject to gross errors caused by the inclusion of large non-
contributing districts in the measured drainage area, by lack of
information concerning water diverted, or by inability to interpret
the effect of artificial regulation of the flow of the river above the
station. “Second-feet per square mile”’ and “Run-off (depth in
inches)”” are therefore not computed if such errors appear probable.
All figures representing “Second-feet per square mile’” and ‘ Run-off
(depth in inches) ”” previously published by the Survey should be used
with caution because of possible inherent sources of erro~ not known
to the engineers making the computations.

The table of monthly discharge gives a general idea of the flow
at the station and should be used only for preliminary estimates; the
tables of daily discharge allow more detailed studies of the variation
in flow. It should be borne in mind, however, that the observations
in each succeeding year may be expected to throw new light on data
previously published.

GAGING STATIONS MAINTAINED IN VERITONT.

The following list comprises the gaging stations in Vermont main-
tained by the United States Geological Survey and cooperating par-
ties. The stations are grouped by river basins and arranged in
downstream order, with tributaries of main streams indicated by
indention. The dates indicate the years or parts of yeers for which -
records are available. A dash following the date indicetes that the
station was being maintained September 30, 1916. (See PL I, at

end of volume.)
ST. LAWRENCE RIVER BASIN.

Lake (Champlain at Burlington, 1907-
Lake Champlain outlet (Richelieu River) at Chambly, Province of Quebec, 1875-1916.
Poultney River near Fair Haven, 1908.
Otter Creek at Middlebury, 1903-1907; 1910-
Eagt Creek near Rutland, 1911-1913.
Winooski River above Stevens Branch, 1909-1913.
Wirooski River at Montpelier, 1909
Winooski River at Richmond, 1903-1907; 1910.
Winooski River near Winooski, 1903.
Stevens Branch of Winooski River near Montpelier, 1910.
North Branch of Winooski River at Montpelier, 1908-1914.
Dog River at Northfield, 1909- '
Dog River near Montpelier, 1910.
Mad River near Moretown, 1910.
Waterbury River near Waterbury, 1910.
Huntington River at Jonesville, 1910.
Lamoille River at Cadys Falls, 1909-10; 1913-
Lamoille River at Johnson, 1910-1913.
Lamoille River at West Milton, 1903.
Green River at Garfield, 1915-
Missisquoi River near Richford, 1909
Missisquoi River at Swanton, 1903.
St. Francis River: Clyde River at West Derby, 1809~



LAKE CHAMPLAIN DRAINAGE BASIN. 13

CONNECTICUT RIVER BASIN.

Connecticut River at Orford, N. H. (Fairlee Vt.), 1900~
Passumpgic River at Pierce’s Mills, near St. Johnsbury, 1909
Passumpsic River at St. Johnsbury Center, 1903.
White River at Sharon, 1903-1904; 1909-1912.
White River at West Hartford, 1915
Deerfield River: East Branch of Deerfield River at Somerset, 1912

ST. LAWRENCE RIVER BASIN.
LAKE CHAMPLAIN DRAINAGE BASIN.
GENERAL FEATURES.

. . s . 4

Lake Champlain occupies a long, narrow valley lying between the
Green Mountains on the east and the Adirondacks on the west. A
very small part of the lake is in the Province of Quebec, Cansda, and
the boundary between northeastern New York and northwestern
Vermont passes through its center. The lake outlet is Richelieu
River, which flows northward from Rouses Point, on the international
boundary, to St. Lawrence River. The elevation of the lake surface
at ordinary stage is about 95 feet above tide and the area of tI ~ water
surface is 436 square miles.

The valley is irregular in form, being about 75 miles wide from a
point opposite Middlebury, Vt., northward to Rouses Point, and
about 35 miles in average width south of Middlebury. The lake itself
is somewhat more than 100 miles long and is narrow. For 40 miles
below Whitehall, N. Y., at its head, it is in no place more than a mile
wide and in general not over a quarter of a mile, forming virtually
a drowned river. Opposite Port Henry, at the point on which stands
the ante-Revolutionary Fort Frederick, it offsets sharply to the west,
and then resumes with increasing width its northerly course. In
the widest part, which is just north of Burlington, Vt., 10 miles of
clear water intervenes between shore and shore. The nortkern end
contains many islands, both large and small. The deptk of the
northern part of the lake is in general 200 to 300 feet, but south of
Fort Frederick it is much less.

The region tributary to Lake Champlain is very rugged, and the
soil has little depth except in the stream valleys. On the west the
foothills of the Adirondacks extend in one or two places down to the
water, but in general the main ridges lie 10 to 25 miles back from the
shore. On the Vermont side the slopes .are less rugged then those
on the New York side, and the surface ascends gradually from the
lake shore to the summits of the Green Mountains, 20 miles or more
away. The entire region is picturesque and beautiful in the highest
degree.

The lake is fed almost entirely by large tributaries, including
Mettawee, Big Chazy, Saranac, Ausable, and Bouquet rivers and
the Lake George outlet from the New York side, and Poultney, Otter
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Breek, Winooski, Lamoille, and Missisquoi rivers frcma Vermont.
There are a few intermediate streams and brooks floving directly
into the lake, but the area drained by these is relatively small.
Estimates of the drainage area of Lake Champlain differ consider-
ably. The total area of the lake and tributary drainage basins above
Chambly, Province of Quebec, as determined from the tast available
maps, is 8,440 square miles, distributed as follows:

Squ-~ve miles.

Land area in Vermont, except islands. ... .. e 4,428
Land area in New York, exceptislands................... 2,724
B L TN 55
Land area in Canada above outlet......................... 487

Total land area aboveoutlet. ... ... ... ... _............ 7,694
Water swrfacein Canada................................. 17
Water surface in United States.................. . 419

Total water surface. . . ... ... ... i, 436

Total area above outlet.............oc..o oo 8,130
Richelieu River, Rouses Point to Chambly. ... ............... 310

Total area above Chambly........... ... ... ............ 8, 440
Richelieu River, Chambly tomouth. . ..................... ... 630

Total areaabove mouth.. ... ... ... ... ... ......... 9,070

Records of elevation of water surface at the outlet of the lake have
been kept at Fort Montgomery, Rouses Point, N. Y., by the United
States Engineer Corps since 1875, and the discharge of the lake has
been determined from observations made at the Charbly dam in
1898 by the United States Board of Engineers on Deep Waterways.
Since May, 1907, records of elevation of the lake have boen kept at a
gage near the dock of the Champlain Transportation Co. at, Burlington,
Vt., and referred to the datum of the Fort Montgomery gage by a
series of comparative readings.

GAGING-STATION RECORDS.
LAKE CHAMPLAIN AT BURLINGTON, VT.

LocaTioN.—On south side of roadway leading to dock of Champlair Transportation
Co., at foot of King Street, Burlington, Vt. -

REcorps avamasrLe.—May 1, 1907, to September 30, 1916.

Gage.—Staff; read once daily. Comparison of gage readings indicetes that zero of
gage at Burlington is at practically the same elevation as that of gage at Fort
Montgomery—92.5 feet above mean sea level.

EXTREMES OF STAGE.—1907-1916: Maximum stage recorded, 8.20 feet April 7, 1913;
minimum stage, —0.25 foot December 4, 1908.

Ice.~Lake does not usually freeze over in its wider parts until late in January, and
in some years not until February, and then for only a few days. At its northern
end, above the outlet, the lake is usually covered with ice from tl'» middle of De-
cember to the middle of April.

CoorERrATION.—Gage heights furnished through the courtesy of Mr. D. A. Loomis,
general manager of the Champlain Transportation Co.



15

LAKE CHAMPLAIN DRAINAGE BASIN.
Daily gage height, in feet, of Lake Champlain at Burlington, V1., for the years end
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Daily gage height, in feet, of Lake Champlain at Burlington, V., for the years ending
Sept. 30, 1907-1916—~Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1912-13. '
0.83
.72
.70
.70
.68
.65
T es
.60
.60
3.20 25| 1.23 .58
3.22 22| 1.20 .55
3.30| 295 | 3.33 | e.coifeeeeancliiill| 448 3.52|.... .. 1.20 .
3.35
3.40
3.50
3.50f 290! 3.50.......] 410} 7.20| 4.20| 3.18| 2,04 {.......
3.48
3.45
3.40| 2.90 4.10|.......| 4.40[.......' 3.88| 2.95|.......
3.40
3.40
3.40| 2.95
3.60 | 2.98
3.58| 2.98
3.42 | 2.95
3.40| 2.93
2.93

00

.00

[T I N 1]
1.29 .95
1.26 .95
121 .90
L17 |--eo...

b2 O .65 921, ng cieseadlacennad| 6.35] B.72(....... 2.13| 1.16 .87
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LAKE CHAMPLAIN OUTLET (RICHELIEU RIVER) AT CHAMBLY, PROVINCE OF
QUEBEC.

Measuring poiNTs.—Elevation of water surface recorded at Fort Montgomery, near
Rouses Point, N. Y., and at Burlington, Vt. Discharge computed at the dam
at Chambly, Province of Quebec.

DrAINAGE AREA.—38,130 square miles above outlet; 8,440 square miles above dam
at Chambly, Province of Quebec (place of measurement), incl-ding 436 square
miles of water surface. :

RECORDS AVAILABLE.—January 1, 1875, to September 30, 1916.

Gaces.—Reference points on the base of the scarp wall at Fort Montgomery and on

*a flagstone in a well within the fort inclosure. Staff gage at dock of Champlain
Transportation Co. at Burlington. Both gages are referred to = datum 92.5 feet
above mean sea level. _

DETERMINATION OF DISCHARGE.—Observations of depth and discharge at the Chambly
dam were made in 1898 by the United States Board of Engineers on Deep Water-
ways. A discharge rating curve has been constructed from th~ observations at
the Chambly dam referred to the gages at Fort Mongtomery and Burlington.

EXTREMES OF sTAGE.—Maximum stage: From observations at St. Johns, Province of
Quebec, in April, 1869, the computed elevation of water surface in Lake Cham-
plain was 103.28 feet above mean sea level (flow at Chambly not determined);
minimum stage, 91.9 feet above mean sea level at the Fort Montgomery gage,
November 13, 1908 (flow not determined).

Ice.—The effect of the ice cover at the outlet of the lake on the discharge rating
curve is unknown but is probably small. Open water rating curve used in
determining discharge throughout the year.

Accuracy.—Comparison with run-off records on tributary streams and with rainfall
records in the basin indicates that the determinations of monthly discharge may
be considered fair, but it should be noted that several months mey elapse between
heavy precipitation and high stages in streams in the upper basin and the corre-
sponding increase in the run-off at the outlet of Lake Champ'ain. Records of
precipitation at Burlington, Vi., are given for purposes of corparison only, as
they are not considered fairly representative of the average rainfall over the
Champlain basin; the precipitation is much greater near tt s headwaters of
the tributary drainage basins than at Burlington or other places along the lake.

Monthly discharge of Lake Champlain outlet (Richeliew River) at Chambly, Province of
Quebec, for the years ending Sept. 30, 1875-1916.

[Drainage area, 8,440 square miles.]

Discharge in Discharge in

second-feet. | Run-off | Precipi- second-feet. | Run-off | Precipi-

(depth in! tation in (depth in| tation in

Month. incheson| inches at Month. incheson |inches at

Per |drainage | Burling- | Per |drainage | Burling-

Mean. | square | area). | tom, Vt. Mean. | square | area). | ton, Vt.

mile. mile.
1875-76.

5,800 [ 0.687 0.79 1.26 || October..... 9,300 | 1.10 1.27 3.54
5,900 . 699 .73 .88 || November...| 12,300 | 1.46 163 L34
. 8,700 | 1.03 119 1,12 . 134 1.54 .75
. 19,200 | 2.27 2.53 1.38 .7 197 1.60
21,500 | 2.55 2.94 3.58 1.65 L78 131
.| 15,900 { 1.88 2.10 3.00 191 2.20 .
. 1,700 1 L.39 1.60 2.73 2.69 3.00 2.38
9,500 | L13 1.30 2.84 3.60 4,15 2.30
8,200 L9072 1.08 4. 56 2.45 2.73 2.91
165 1.90 2.49
The period | 11,800 | 1.40 14.26 21.31 Ln 1L28) -~ 2.66
e .82 .87 4.82
1.79 24.32 29.21
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Monthly diecharge of Lake Champlain, outlet (Richeliew River) at Chambly, Province of
Quebec, for the years ending Sept. 30, 1875-1916—Continued.

Discharge in Discharge in
- Run-off | Precipi- feat. Run-off | Precipi-
seoond-leet. | (depth in tation in secondeet. | depth ir| tation in
Month. Per i(]ilr s on iﬂchﬁi at Month. Per iggilgs on %chleis at
ainage | Burling- 880 | Durlns-
Mean. S%Jl}?:_e area). | ton, Vi Mean. S%Eﬁ? area). | ton, Vt.
1876-77. 1881-82.
October..... 6,000 | 0.711 0.82 0.92 || October. .... 5,400 | 0.640 0.74 1.54
November...| 5,700 L6758 .75 1.51 || November...| 6,900 818 .91 1.30
Decembher...| 5,000 . 592 .68 1.52 || December...| 8500 ( 1.01 1.16 1.89
. 581 .87 1.43 || January..... 12,100 | 1.43 1.65 .44
.616 .64 .32 || February....| 11,500 | 1.36 1.42 1.10
983 1.13 2.52 | March.......| 16,800 | 1.99 2.29 2.34
2.26 2.52 2.53 || April. . 15,600 | 1.85 2.06 1.23°
2.04 2.35 .95 | May. | 14,700 ( 1.74 2.01 2.00
1.39 1.55 3.11 il June.. .1 17,200 | 2.04 2.28 3.17
1.29 1.49 4.06 || July.. .| 13,800 | 1.64 1.89. 2.37
120 1.38 4,74 || August...... 9,700 | 1.15 1.33 3.49
1.02 114 3.45 || September...| 7,600 - 900 1.00 5.22
The year..} 9,370} 111 15.12 27.06 The year..| 11,600 | 1.38 18.74 26.09
1877-78. < 1882-83.
October..... 8,100 . 960 .1 6.33 || October..... 7,200 853 .98 1.21
1.29 1.44 2.21 || November...] 5,500 .652 .73 1.47
1.46 163 1.46 || Decomber...] 4,400 .521 .60 1.60
123 L42 7.52 || January..... ,000 | .474 .55 .93
1.03 1.07 .79 || February....| 5,000| .52 .62 1.07
L42 164 1.65 || March.......] 6,800 . .93 115
2.29 2. 56 3.08 || April. 17,800 | 2.11 2.35 1.37
2.51 2,89 3.05 || May.. ..| 21,800 | 2.58 2.97 3.67
1.04 1.8 2.49 || June.. .1 17,700 | 2.10 2.34 4.69
120 138 5.18 || July.. 113,500 [ 1.60 1.84 3.15
1.55 1.79 5.18 I August......[ 9,700 | 1.15 1.33 3.68
1.50 .67 113 | September...| 8,300 | .746 .83 3.33
151 2. 48 4.N5 1 Theyear..| 9,960 | 1.18 16.07 27.32
— 1883~84.
1.02 118 4.78 || October.....| 4,700 | .557 .64 3.27
110 1.23 3.38 || November...| 4,700 | .557 .62 1.59°
2.1 2.43 3.24 || December...| 4,900 .581 .67 144
1,75 2.02 .78 .72 2.14
1.50 1.56 L1l 111 2.68
1.64 1.89 1.45 2.04 2.89
2.30 2.57 .97 3.35 1.92
3.20 3.69 .38 3.19 3.60
1.97 2.20 4.52 2.13 1.36
.. 1.42 1.64 2.71 1.41 2.95
August.. 8, 1.05 1.21 2.39 1.21 3.2
September...| 6,800 | .806 .90 2.82 73 3.22
The year. .| 14,000 | 1.66 22.52 28.53 17.82 30.30
1879-80.
October. . ... 5,600 . 664 W77 1.36 .68 3.82
November...| 6,100 .723 .81 3. 56 .75 2.95
December...{ 11,000 | 1.30 1,50 2.22 1.13 2.60
January..... 11,300 | 1.34 1.55 1.87 1.56 2.36
February.... 1. 66 1.79 .62 1.38 1.40
March....... 1.88 2.17 .97 1.36 .86
2.03 2.26 1.73 A 2,59 2.53
1.87 2.16 1.46 A 3.40 2.48
1.35 1.51 1.33 . 2.02 2.52
1.01 1.18 2.30 . 1.58 3.80
.746 - .86 2.26 1. 1.31 3.41
.521 .58 3.26 1. 1.28 3.50
1.26 17.12 22.94 || Theyear..| 11,800 | 1.40 19.04 32.23
1885-36.
.450 .52 6.22 || October. .... 8,000 .71 .82 4.77
1.08 1.20 2.57 || November. ..| 16,800 | 1.99 2.22 3.94
.983 113 .62 || December...| 16,700 | 1.98 2.2¢ 2.07
.818 .94 .88 {| January..... 17,000 | 2.01 2.32 1.68
.972 1.01 1.79 || February....| 16,000 | 1.0 1.98 1.06
1.65 1.90 1.56 || March.......] 15,400 | 1.82 2.1C 1.33
1.84 2,05 .62 || April. 900 | 2.71 3.02 1.68
2.41 278 2.27 || May.. 19,200 | 2.27 2,62 2.61
1.72 1.92 7.89 || June.. 13,900 | 1.65 1.8 1.98
1.20 1.38 2.22 || July.. 10,300 | 1.22 141 3.04
948 1.09 2.69 || August.. 8,100 . 960 .11 8.22
770 .88 2.34 || September...| 6,200} .735 .88 3.73
1.24 16.78 31.67 The year..| 14,000 | 1.68 32.5¢ 32.01
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Monthly discharge of Lake Champlain outlet (Richeliew River) at Chambly, Province of
Quebec, for the years ending Sept. 30, 1875-1916—Continued.

Discharge in Discharge in

d-feot. Run-off | Precipi- nd-feet. Run-off | Precipi-
seoond-1oot- | (depthin| tationin second-oet. | (Gepth in| tation in
Month. per |incheson 1§chﬁsn at Month. Per i&lcheson iﬁchﬁ; at
e | Burling- rainage | Burling-
Mean. sqt}a;e area). ton, Vt. Mean. s%g‘e area). | tom, Vt.

1886-87. - 1891-92.
October.....| 6,200 0.735 0.85 1.25 || October.....| 5,400 | 0.840 0.74 3.02
November...| 8,400 | 1. 1.12 4.29 | November...| 5,000 .592 .66 2.73
December. ..| 13,100 [ 1.55 1.79 1.70 || December...| 7,200 .853 .98 2.23
January..... 10,700 | 1.27 1.46 1.87 || January..... 13,400 | 1.59 1.83 2.76
February....| 15,000 | 1.78 1.85 1.67 || February....| 12,700 | 1.50 1.62 1.67
March... 13,100 | 1.55 1.79 1.87 || March.......| 11,300 | 1.34 1.54 92
- April.. .| 23,600 | 2.80 3.12 2.21 || April........| 20,000 | 2.37 2.64 1.02
ay--. ..} 29,000 | 3.44 3.97 17,300 | 2.05 2.36 4.28
June... ..} 19,5001 2.31 2.58 19,100 | 2.26 2.52 6.72
July... ..| 13,400 [ 1.59 1.83 23,900 | 2.83 3.26 7.66
August...... ,900 1 1.17 1.35 18,700 | 2.22 2.56 8.36
September...| 7,400 .877 .98 15,300 ! 1.81 2.02 3.22
The year. .| 14,100 | 1.67 22.69 14,100 | 1.87 22.73 44.59

1887-88. 1892-93.
October.....| 5,300 .628 .72 1.99 || October.....} 10,400 | 1.23 1.42 1.35
November...| 5,000 .592 .66 4.67 || November...| 11,000 | 1.30 1.45 3.28
December...[ 9,700 ] 1.15 1.33 3.44 || December...| 11,000 | 1.30 1.50 1.00
January.....| 10,600 | 1.26 1.45 1.06 || January.....| 8,400 | 1.00 1.15 .70
February....| 10,900 | 1.29 1.39 .79 || February....| 7,900 .936 07 124
March... 2,900 | 1.53 1.76 3.71 || March.. 1 9.700 ) 1.15 1.33 .52
April.. ,900 | 2.83 3.16 1.93 || April. .| 16,200 | 1.92 2,14 1.70
ay... 30,200 [ 3.58 4.13 3.26 || May.. .| 21,700 | 2.57 2.96 3.17
June 19,700 | 2.33 2.60 3.95 || Jume.........| 15,800 | 1.87 2.09 1.73
July... ,900 | 1.53 1.76 1.47 || July......... 9 800 1.16 1.34 3.74
August......{ 9,200 1.09 1.26 4.10 || Angust......| 8,000] .948 1.09 8.31
September...[ 9,900 | 1.17 1.30 5.68 || September...} 11,800 [ 1.40 1.56 2.45
The year. .| 13,300 | 1.58 21.52 36.05 || Theyear..| 11,800 | 1.40 19.00 29.19

1888-89. 1893-94.
Qctober.....| 11,700 | 1.39 1.60 3.94 || October.....| 8,500 1.01 1.18 1.72
November...| 15,200 | 1.80 2.01 3.60 || November...| 6,600 .782 .87 1.41
December...| 16,200 | 1.92 2.21 1.63 || December...| 6,700 | .794 .91 2.35
2.29 2.64 3.57 , 900 1.35 1.30
1.92 2.00 1.59 1.25 .09
1.69 1.95 2.35 2.21 1.31
2.39 2.67 1.51 2.29 .88
8 .veenn..] 19,600 [ 2.32 2.68 4.28 2.04 3.54
June.........| 17,500 | 2.07 2.31 6.26 1.70 1.45
15,300 | 1.81 2.09 4.09 1.34 1.57
...| 12,900 | 1.53 1.76 2.48 B 1.49
1.14 1.27 4.82 5 .70 2.88
The year..| 15,700 | 1.86 25.19 40.12 || Theyear..| 10,400 | 1.23 16.76 20.87

1889-90, 1894-95.
October.....] 11,400 | 1.35 1.56 3.32 5,200 .616 .71 3.59
November...| 12,000 | 1.42 1.58 2.46 6,900 .818 .91 1.96
December. ..} 14,900 | 1.77 2.04 1.48 7,100 L8341 97 2.02
January.....| 13,900 | 1.65 1.90 2.05 7,800 .924 1.07 1.31
February. 16,000} 1.90 1.98 1.98 7,400 877 .91 1.16
March 2.23 2.57 2.11 7, €00 .900 1.04 77
April 2.46 2.74 1.93 17,600 | 2.09 2.33 1.65
3.02 3.48 6.12 21,300} 2.52 2.90 3.79
3.10 3.46 2.57 14,200 | 1.68 1.87 2.78
1.66 1.91 3.33 9,400 | 1.11 1.28 2.46
1.15 1.33 6.76 7,600 .900 1.04 4.8
1.68 1.87 3.84 7,200 .853 .95 3.64
1.95 26.42 37.95 The year. . 9,950 | 1.18 15.98 29.97

1890-91. 1895-96.
October.....| 13,200 | 1.64 1.89 2.02 || October.....| 5.400 .640 .74 .23
Novembher...| 14,200 § 1.68 1.87 2.31 || November...| 6,700 .794 .89 4.32
mber...| 13,300 | 1.58 1.82 1.90 || December...| 12,500 | 1.48 1.71 1.74
January..... 12,700 | 1.50 1.73 2.85 || January.....| 14,800 | 1.75 2.02 .63
February....| 16.000 | 1.90 1.98 1.01 || February....| 11,800 | 1.40 1.51 1.94
March.......[ 23,400 | 2.77 3.19 1.70 {| March.......| 18,000 2.13 2.46 3.5¢
28,600 | 3.39 3.78 2.77 || April........ ,500 | 3.61 4.03 .60
May.... 23,100 | 2.74 3.16 2.16 || May......... 24,900 | 2.95 3.40 1.25
June......... 200 | 1.68 1.87 1.48 || June.........| 14,100 | 1.67 1.86 3.13
WY.eeeana.s] 89,9001 1.17 1.35 3.48 uly.........| 10,300 | 1.22 1.41 3.83
Auvgust...... 8,200 972 1.12 3.25 || Aungust...... 7,900 .936 1.08 4.09
September...| 7,300 865 .97 2.44 || September...| 6,100 .723 .81 3.59
The yeer.:| 15,400 | 1.82 24.73 27.37 The year. .| 13,600 | 1.61 21.92 28.89




LAKE CHAMPLAIN DRAINAGE BASIN.

23

Monithly discharge of Lake Champlain outlet (Richeliew River) at Chambly, Frovince of
Quebec, for the years ending Sept. 30, 1876~1916—Continued.

Discharge in Discharge in
® Run-off | Precipi- -feet, Run-of* | Precipi-
n . Secon .
second-ieet. | (Gepth in| fation in dfeet. | (Gopth in| tationin
Month. Por igfm oS on il]?»whlsisn at Month. Por [ID¢ 16S on iﬁchﬁ';l at
nage urling- ainage | Burling-
Mean. sg\;laér.e area). | ton, VE Mean. sgg?;e area). | ton, VE
-
1806-97. 1901-2.
October...... 6,500 | 0.770 0.89 2.52 || October..... 6,380 | 0.756 0.87 2.88
November...| 9,100 | 1.08 1.20 2.43 || November...| 6,080 .720 .89 1.84
December...| 9.700 | 1.15 1.33 .83 || December...} 10,500 | 1.24 1.43 3.69
January..... 8,300 L9083 Y 1,13 2.50 || January..... 12,300 | 1.46 1.68 .66
February....| 7,900 .936 .97 1.08 || February....| 10,900 | 1.29 1.3° 1.82
March. ..} 10,600 | 1.26 1.45 2.49 || March. 28,700 | 3.40 3.9 2.82
2.56 2.86 4.01 || April 31,300 1 3.71 4.14 2.37
2.94 3.39 5.00 2.63 3.0? 4.46
2.59 2.89 5.63 2.43 2.71 5.29
2.29 2.64 8.48 1.9 2.22 8.23
2.18 2.51 4.08 1.58 1.82 3.17
1.46 1.63 2.13 1.21 1.35 3.68
1.69 22.89 41.18 1.86 25.31 38.01
1.01 1.16 1.53 1.03 1.1) 4.95
1.16 1.29 4.41 || November...| 10,800 | 1.28 1.43 1.29
1.82 2.10 2.10 || December...| 10,400 | 1.23 1.43 1.62
1.71 1.97 2.60 |} Janvary 11, 1.33 1.53 2.18
1.77 1.84 2.98 || Februa 14,100 | 1.67 1.7 1.92
2.71 3.12 1.04 3.48 4.0° 3.53
2.90 3.4 2.33 4.05 4,52 1.63
2.20 2.54 2.14 2.00 2.41 (3}
1.64 1.83 2.93 1.39 1.5% 4.92
1.18 1.34 1.51 1.28 1.4? 6.68
August .| 7,400 .877 1.01 4.58 1.21 1.47 4.02
September...| 6,500 .770 .86 5.01 962 1.07 .80
The year. .| 13,800 | 1.64 22.30 33.16 1.75 23.75 33.54
1898-99.
October.....| 8,700 1.03 1.19 4.01 .812 .9 4.55
1.22 1.36 1.90. .790 .87 1.21
1.14 1.31 .75 .739 .8% 1.42
1.26 1.45 1.12 .810 .92 1.38
1.14 1.19 1.24 .866 R .90
1.58 1.82 4.12 1.37 1.52 1.00
2.57 2.87 1.88 2.1 3.00 3.06
2.91 3.38 2.01 2.64 3.0° 2.99
1.65 1.84 2.43 1.85 2.0° 2.37
1.14 1.31 -5.37 1.29 1.49 4.19
.815 94 3.82 gust 8, . 955 1.1 2.56
.613 .68 6.38 || September...| 7,740 017 1.0? 5.84
1.42 19.32 35.03 The year..| 11,100 | 1.31 17.8 31.45
.537 .62 2.81 1.22 1.4° 3.29
1.06 1.18 3.42 1.24 1.32 .52
1.35 1.56 2.65 924 1.07 1.63
1.29 1.49 3.32 L9356 1.0° 1.28
1.72 1.79 2.17 .902 .9 .75
1.90 2.19 " 38.19 1.09 1 1.82
2.63 2.93 .01 2.64 2.9 2.15
2.13 2.46 2.45 2.07 2.3 2.58
2.23 2.49 1.96 1.67 1.83 4.70
1.42 1.64 2.73 1.84 2.12 7.67
1.10 1.27 5.25 1.78 2.07 3.98
.851 .95 3.20 1.73 1.9 4.32
The year..| 12,800 | 1.52 20.57 34.06 1.51 20.43 34.69
1900-1901.
October..... 6,590 .781 .90 1.90 1.47 1.70 2.59
November...| 8,040 .953 1,06 5.74 1.20 1.3° 1.38
1.58 1.82 1.42 1.21 1.4) 1.51
900 | 1.41 1.63 1.76 || January-.... 12,000 | 1.42 1.6t 1.00
1.17 1.22 .67 || February....| 14,300 | 1.69 1.7% 2.02
1.22 1.41 2.73 || March.......| 13,200 | 1.56 1.8) 1.75
3.64 4.08 3.11 || April.. 17,500 | 2.07 2.3° 1.29
3.38 3.87 3.96 ay... 19,600 | 2,32 2.67 2.83
2.48 2.77 4.70 || June... 17,200 | 2.04 2.2° 5.28
1.56 1.80 2.29 (| July... 4.000 | 1.66 1.9° 2.33
1.20 1.38 3.18 [| Angust...... 10,400 | 1.23 1.42 2.26
. 500 1.00 3.07 || September...| 8,070 .956 1.0 3.59
1.69 22,92 34.53 The year..| 13,200 | 1.57 21.3° 27.83

a Trace.
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Monthly discharge of Lake Champlain outlet (Richelieu River) at Chambly, Province o
Quebec, for the years ending Sept. 30, 1875-1916—Continued. /

Discharge in R Discharge in
second-feet, | Run-off | Precipi- second-feet. | Bun-off | Precipi-
- (depth in| tation in (depth in| tation in
Month. Per m on ilﬁchgs at Month. Per iéml;es on hﬁc}lﬁ; at
ge ur - rainage urling-
Mean. sgl;la;e area). | tonm, Vt. Mean. szul}:la;“e area). | ton, Vt.
3
1906-7. 1911-12
October..... 6,580 | 0.780 0.90 2.93 0. 669 0.77 2.84
November...| 6,650 .88 .88 2.60 . 826 .92 1.56
December...}| 8,370 .992 1.14 1.99 1.20 1.38 2.51
1.60 1.02 1.34 1.54 .86
- 1.41 .67 1.11 1.20 1.94
1.50 1.37 1.21 1.40 2.97
2.77 2.56 3.23 3.60 2.97
3.18 1.54 3.05 3.52 5.55
1.99 4.21 2.70 3.01 1.18
1.67 3.68 1.50 1.78 3.24
1.22 1.05 1.04 1.20 2.55
1.08 4.70 1.00 1.12 5.26
The year..| 12,000 | 1.42 19.34 28.32 The year. .| 13,300 | 1.57 21.39 33.43
1907-8. 1912-13.
October..... 10,100 { 1.20 1.38 3.59 || October..... 9,420 | 1.12 1.29 2.95
November...| 14,400 | 1.71 1.91 2.67 || November...| 13,500 [ 1.60 1.78 3.51
December...| 15,500 | 1.84 2.12 2.61 || December...| 13,500 | 1.60 1.84 1.15
January.....| 17,900 [ 2.12 2.44 1.54 || January.....| 16,400 | 1.94 2.24 2.38
February....| 17,100 | 2.03 2.19 2.27 || February....| 16,000 } 1.90 1.98 .56
March....... 18,800 | 2.23 2.57 1.74 Mm‘gh ....... 17,900 | 2.12 2.44 4.53
April........ 25, 3.03 3.38 1.93 || April........ 33,200 | 3.94 4.40 1.72
May..oenen.. 27,000 | 3.20 3.69 3.47 AY eencnnann 18,400 | 2.18 2.51 2.56
June.........| 17,800 [ 2.11 2.35 2.46 || June.........| 14,100 { 1.67 1.86 2.22
Tuly......... 11,000 | 1.30 1.50 2.66 {| July......... 9, 1.10 1.27 2.83
August...... 7, .923 1.08 1.70 || August...... 8,670 .790 .91 1.10
September...| 5,340 .633 .71 1.15 || September...| 4,690 .556 .62 2.56
The year..| 15,700 | 1.86 25.30 27.79 The year..| 14,400 | 1.71 23.14 28.17
1908-9, —
October. ....| 3,780 .448 .52 1.95 |, .549 .63 2.90
November...| 2,310 274 .31 1.03 || November... 681 .76 .68
December...| 2,570 .305 .35 1.59 || December...| 6,770 .802 .92 1.61
. ? .560 .65 2.38 794 .92 1.60
. 1.20 1.25 4.18 .959 1.00 .41
. 1.78 2.05 1.81 1.15 1.33 1.84
. 3.31 3.69 2.67 2.73 3.05 4.27
. 3.7 4.28 5.58 3.19 3.68 .36
. 600 | 2.44 2.72 3.57 1.71 1.91 3.30
. . 1.47 1.70 4.06 1.12 1.29 1.94
August......| 8,000 .959 1.11 2.83 .802 .92 2.78
September...] 5,920 .701 .78 4.36 || September...| 5,990 710 .79 2.36
The year. .} 12,100 | 1.43 19.41 36.01 The year..| 10,700 | 1.27 17.20 24.05
1909-10., 1914-15.
October..... 5,440 .645 .74 1.13 || October..... 5,710 677 .78 1.10
November...| 4,59 544 .61 1.66 || November...| 5,410 641 .72 1.41
December...| 5,070 .601 .69 1.53 || December...| 6,630 .786 .91 1.25
January.....| 5,510 . 656 .76 2.70 || January.....| 6,700 794 .92 1.16
February....| 8,710 | 1.03 1.07 3.00 || February....| 9,080 | 1.08 112 3.28
March....... 18,300 | 2.17 2.50 .51 | March 14,300 | 1.65 1.90 .22
April....... .| 21,500 [ 2.55 2.84 2.10 || April... 1.73 1.82 .73
May...... ... 17,400 | 2.08 2.38 3.42 || May.... 1.54 1.78 1.73
June.,.......| 15,700 | 1.86 2.08 3.10 j| June......... 1.13 1.26 2.18
July......... 11,500 | 1.36 1.57 3.08 || July...... 1.02 1.18 5.46
August......| 8,840 | 1.05 1.21 2.76 || Av . 967 1.11 2.88
September...| 7,380 .874 .98 2.75 || September... .834 .93 .97
The year. .| 10,800 | 1.28 17.43 27.72 The year..| 8,950 | 1.06 14.43 22.37
191011, 1915-16.
October.....| 6,900 .818 .94 .34 || October. ....| 5,950 705 .81 2.74
November...| 7,550 .895 1.00 2.43 || November...| 5,680 .673 .75 1.72
December...| 7,310 .866 1.00 2.46 || December...| 7,710 .843 .97 2.61
January..... 9,560 | 1.13 1.30 1.32 1 20 1.38 .87
February....| 9,420 1.12 1.17 1.39 74 1.88 2.32
March....... 9.250 | 1.10 1.27 2.44 . 1.90 1.31
April........}1 20,500 | 2.43 2.71 .83 3.12 1.85
May.........;1 22,000 | 2.61 3.01 1.13 2.90 4.69
June.. ... 13,100 | 1.55 1.73 2.54 2.33 4.32
July.... , 600 1 1.02 1.18 2.47 1.92 1.67
August...... 5,950 705 .81 3.83 1.36 1.08
Septomber...| 5, .59 .66 3.46 1.00 4.06
The year. .| 10,500 | 1.24 16.78 27.64 || Theyear..| 12,600 | 1.49 20.32 29.22
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POULTNEY RIVER NEAR FAIR HAVEN,VT.

Location.—At the Delaware & Hudson Railroad bridge about half a mile above Cas-
tleton River and 2 miles from Fair Haven.

DRAINAGE AREA.—T74 square miles.

RECORDS AVAILABLE.—August 26 to December 2, 1908.

Gaaegr.—Vertical staff attached to remnant of masonry dam directly under railroad
bridge; read twice daily by Frank Brooks.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—Control at medium and high stages probably affected by
backwater from Castleton River.

ReeuLaTION.—Flow probably not seriously affected by regulation.

Accuracy.—Records considered fair.

CooprrATION.—Station established and maintained during the summer of 1908 by
the State engineer and surveyor of the State of New York.

Discharge measurements of Poultney River near Fair Haven, Vt., during 1908 and 1908.

. a Dis-
Date. Made by— hglﬁﬁ? chI;ge. Date. Made by— hei?g?t. cha:'sge.
1903, Feet, | Sec.ft. 1908. Sec.t.

Sept. 17 { R. E. Horton..........j.cc...... 15,1 || Aug. 26 gg

Sept. A o P .64 1.5

Daily discharge, in second-feet, of Powltney River near Fair Haven, V., fo* 1908.

Day. | Aug. | Sept. | Oct. | Nov Dee. Day. Aug. | Bept. | Oct. | Nov. | Dec.
2.1 2.1 7.0 1. 4.8 7.0
2.1 2.1 7.0 1. 4.8 4.8 .
2.6 7.0 4.8 1. 4.8 7.0 4.
4.0 2.1 4.8 1 4.0 7.0 |.
3.2 2.1 7.0 |. 1. 3.2 7.0
3.2 4.0 85 3.2 7.0
4.0 3.2 4.8 3.2 7.0
3.2 3.2 4.8 3.2 4.8
3.2 3.2 3.21]. 3.2 7.0
2.1 3.2 4.8 . 2.6 7.0
1.2 3.2 4.8 (. 2.6 5.9
.6 3.2 4.8 |. 3.2 7.0 |.
.6 5.9 5.9 |. 3.2 4.8
1.2 4.8 1.0 4.8 7.0]..
1.2 4.8 7.0 7.0 7.0 |eenennns
i (Y U P R,

Monthly discharge of Poultney River near Fair Haven, V., for 1908.

[Drainage area, 74 square miles.]

Discharge in second-feet. Runsoff

(depth in.

Month. Per draigign

. " e

Maximum. | Minimum. | Mean. sgﬁl:e area).

AugustMl ~4.8 21 3.8 0.446 0.10
September. . 4.0 .6 Lé 216 .34
October. .. .. 7.0 2.1 8.8 .514 59
NOVOIRDRT .. -1 on e oneems oo s eoneen oo ons 8.5 3.2 6.1 .825 92
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OTTER CREEK AT MIDDLEBURY, VT.

LocaTron.—At the railroad bridge about half a mile south of the rai'woad station at
Middlebury, 34 miles below mouth of Middlebury River and 3% miles above
mouth of New Haven River.

DRAINAGE AREA.—615 square miles.

RECORDS AVAILABLE.—April 1, 1903, to May 1, 1907; October 5, 1910. to September
30, 1916.

Gage.—Chain fastened to lower downstream chord of railroad bridge.

DiSCHARGE MEASUREMENTS.—Made from a boat just below the railroad bridge, at the
stone-arch highway bridge just above the dam, or by wading.

('HANNEL AND coNTROL.—Channel deep and current sluggish for several miles above
station. Control for low stages, gravel and boulder rips about 800 feet below gage;
possibly somewhat shifting; control at high stages is near the dam 800 feet
farther downstream.

EXTREMES OF 8TAGE.—Maximum stage recorded, 21.07 feet March 30, 1913 (discharge,
8,000 second-feet); minimum stage, 11.45 feet September 15, 1913 (discharge, 138
gecond-feet). A somewhat lower discharge has probably occurred at various
times when the stage-discharge relation has been affected by ice.

WINTER FLOW.—Stage-discharge relation affected by ice; winter records based on gage
heights, observer’s notes, weather records, and results of current-meter measure-
ments.

ReauLaTION.—Probably little if any effect from power developments above the
station. (SeePls. VII, VIII.) Very little storage in the basin.

Accuracy.—Results good except for low stages when there exists some uncertainty
as to permanence of stage-discharge relation.

CoopreraTION.—Data for 1910 to 1915 furnished by H. K. Barrows, consulting engineer,
Boston. Gage readings from June to September, 1916, by an employee of the
Vermont Marble Co.

Discharge measurements of Otter Creek at Middlebury, Vi., during. 1903~1916.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge, || Date- Made by— height. | charge.
1903, Feet. | Sec.-ft. || 1906. Feet, Sec.gt.
Apr. 3| C.B.Brownell......... 15.90 3,730 || Sept. 26 | A. D. Butterfleld..... .| 12.35 16

18 | H. K. Barrows......... 13. 62 1,340 || Nov. 81..... [ 1 T, 12.27

28 feeeedOne 12.75 6840
May 9 |ieoee@0emeniciaieaan.... 12.35 455 1910,

B TR« 1 O 12.20 235 || Aug. 8 621
June 24 |.....do......cooilLl 13.05 835 13 402
July 7 ..... A0uneneannnnnins 12.20 245 13 396

...} 12,00 284 15 274
Aug. 6 . 12.25 337 15 1. 273
Sept, 14 |..... do....... 1.7 190 15 |- 284
Nov. 21 .. 12,48 484 16 |- 354
16 341
1904. 16 357
Oct. 29 | H. K. Barrows........ 13.68 1,300 17 344
17 344
1905, 17 337
Mar. 29 | Butterfield and Brett..| 15.65 3,760 22 223
Apr. 1| A.D, Butterfield 16.72 4,900 || Sept. 10 442
4 d 5,560 || Oct. 1 639
3,750 3 510
,430

. 1,370 || 1911,
G. M. Brotte........... 12.90 946 |i Jan. 5 2,110
6 2,110
1906. 6 2,040
Mar. 10 | H. K. Barrows......... 13.40 | 1,160 6 2,100
Apr. 14 | G. M, Brett.....coca... 14.25 2,100 11 1,130

a Stage-discharge relation affected by ice.

*
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Discharge measurements of Otter Creek at Middlebury, Vi., during 1903-191¢—Contd.

Date. Made by— hgia L chIz)airsge. Date. Made by— hg;gﬁ. c&%_
Sec.-ft. 1913. Feet, | Sec.ft.

3,070 || June 25 .| 1L.99 396
2100 25 rep| 38
2,880

2,900 {| . 1916.

2,540 || Aug. 38 +12.27 390
2,620 || Sept. 29 12.03 299
2, :gg 30 12.07 332

NoTE.—8everal discharge measurements made subsequent to September 30, 1916, were usad in deter-
mining the rating curve used for 1915-16,
Daily discharge, in second-feet, of Otter Creek at Middlebury, V1., for the years ending Sept.
30, 1903-1907 and 1910-1916,

Day. | Apr. | May. | June. | July. | Aug. | Sept. || Day. | Apr. | May. | June. | July. | Aug. | Sept.
1903. 1903,
1.... 566 159 450 360 360 (| 16 360 866 290 403 283
2. 555 242 599 360 403 || 17 705 290 302 302
3. 555 248 566 242 369 || 18 320 599 276 352 320
4. 491 248 475 313 360 || 19... 360 501 302 340 320
5. 475 242 360 360 || 20... 360 475 202 403 360
6.. 475 217 320 360 403 || 21.. 992 320 501 328 501 283
7.. 460 242 360 352 302 || 22.. 866 320 775 450 610 313
8. 450 159 340 360 320 || 23.. 845 320 | 1,240 | 1,500 528 320
9.. 426 202 320 360 320} 24... 740 880 | 1,210 369 313
10... 426 255 320 255 320 || 25.. 726 168 640 775
11.. 360 382 290 328 320 || 26.. 670 242 566 566 412
12.. 382 441 299 582 290 )| 27....] 610 265 726 528 475 232
13.. 382 11,130 183 824 283 || 28... 640 276 622 528 544 175
14.. 360 | 1,600 217 622 202 | 29... 610 265 475 412 441 217
15.. 360 | 1,320 276 475 232 |} 30... 582 441 412 412 276
... feeenes 248 |....... 382 320 {.......
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
3,040 582 555 381 283
3,150 555 610 403 301
3,150 | 501 880 301
3,040 475 705 501 450
2,820 475 475 426 320
2,380 450 501 360 360
1,900 955 450 360 381
1,370 705 248 360
1,030 | 1,030 360 283 340
955 5 340 320 320

1,90 | 360 | 248 918
1,650 | 320 320! 301| 775
1, 232 | 320| 301| 670
2,160 | 320 501| 810




28 SURFACE WATERS OF VERMONT.

Daily discharge, in second-feet, of Otter Creek at Middlebury, V., for the years ending Sept.
30, 1908-1907 and 1910~1916—Continued.

Day. Oct. | Nov. | Dec, | Jan. | Feb. | Mar. | Apr. | May. | June. | July. [ Aug. | Sept.

1,300 735

655
1,160
2,130
2,340

2,290
2,290
1,880
1,390

987

A
828X
8

g2
82

400 .
Bloveevnvievendd IO iiiidi i 3,280 Ll 1,480 775 Ll
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Daily discharge, in second-feet, of Otier Creck at Middlebury, Vt., for the years ending Sept.
30, 1908~1907 end 1910~1916~—Cantinued.

Day. Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

415 | 1,140 | 830 | 1,000 | 1,080 | 2,190 | 485 | 370| 37| o7
415 [ 1,230 | 585 1,020 | 1,890 | 2,210 | 400| 370 | 37°0| 8%
303 (2,360 | 475 | 860 | 1,800 | 2,180 | 440 303 | 320| 675
370 (2,190 | 475 600 | 1,720 | 2,190 | 303 320
370 | 2,110 | 530 | 440 |1,800 | 2070 | 335| 289 | .320| 565
370 | 2,110 | 585 300 |2,000|1,750| 303| 280! 320| 550
370 { 2,020 585 | 3902320 | 1,260 | 375 A3 | 535
370 (1,930 | 530| 2390|2980 | 1,020 384| 490/ 23| 525
320 | 1,020 | 475| 365(3,160( 907 | 355| 60| 21| 475
317 | 1,720 425| 350 3,080 778| 388| 267| 28| 440
20 | 1,140 | 375| 355 |3,030| 70| 360| 845| 23| 440
205 15030 | 375| 340 |2980| 70| 227 255 430
240 | 1,060 | 370 | 320 |29s0| 675| 370| 320| 27| 415
200 (1,00 | 395 | 630|%980| 592| 3v5| 25| 27| 415
200 "op0 | 420|1,040| 2980 | a65| 430| 195| 29| 45
20| 960 420|1,110[20%0 | 560 465| 195| 20] 440
365 700 | 395 (1,180 | 2900 | 445| 40| 110 27| 415
365| 600| 370 '880|2,850] 400 415{ 10| 271| 303
365( 370| 370 630|2760| 465( 303| 1 38| 415
365 470 | 545 | 2670 | 440| 370| 175| 465| 440
365 450 | 525| 600{2500| 40| ar5i 83| o284| 465
200| 450 | 470| 685|2,230| 465] 370 302| 440
20| 450 470 7502020 360( 219| 320 440
1,120 440| 420| 750 | 1,850 | 465 350 1| 805| 402
1,060) 370| 395| 780 1,720 465) 345) 267 | 465| 354
90| 340| 370 9010|1,80( 4e5| 360| 25| 505| 440
1,890 440| 379| 335| 430| 440
1,980 | 440 402 45| 415
2060 397| 406| 3707 1120 415
2100 425| 406| 370|1170| 415
....... veeeeedd 3701 1080 L.....00
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Daily discharge, in second-feet, of Otter Creek at Middlebury, Vi., for the years ending Sept.
30, 1903-1907 and 1910-1916—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | J1ly. | Aug. |Sept.

1911-12.
1,390] 70| 60| 620]3,620{232270| 195| 320| 302
1,100 8s5| 510| 59036202100 (2,760 320| 320| 345
952| 78| 460| 6103520 (1,600 |2)820| 320| 320| 515
760| 609| 560| 39034401290 |2)s70| 320| 35| 540

5811 440| 650 (3,300 1,070 | 2,900 | 215| 255| 490
495 490| 620)3,40| 952|2,300| 275 65
648 70| 460 3,570 [ 1,050 | 2,650 | 207 | 370 490
680| 560| 435| 300(4,010[1,050 |2 410{ 175 (e 345| 675
648| 505| 480| 4303960 | '985|1980] 275| 320| 508
703| 505| 90| 560|4,640|1,020 1,440 | 345| 320 465
7s4| 560 670 470 | 4,950 | 1,050 | 1,080 345 | 440
1,800 560 620 | 4,010 [ 1,180 | 730 | 207 | 392| 440
1,480 470| 480| 820|370 |1150| 675| 255| 415| 440
1,250 | 430| 540]1,400]3,620]1,020| e20| 415| 8| 62
1,470 | 480 2,610 | 3,480 | 1,400 | 565| 345 370 1,080
1,580 | 430| 4852570 (3,300 (1,930 | 565| 345 370 | 1,050
1,370 | 455| 385|2.650 |3,390 | 2,000| 530| 207| 255| 730
1,040 | 535 2,650 | 3,480 | 1,850 | 490 | 345| 392| 730
742| 800| 560)2,610|8,520 1,980 | 465| 320| 760| 1,330
790 | 800 2,520 | 3,520 | 2,280 | 490| 370| 370 1,200
2,040 | 740 710 (2,610 3,620 (2,320 | 490 | 40| 392| 952
20360 | 675| 710|2/970 (3,570 | 2,280 | 620| 440| 345] 790
2,320 710 | 2,970 | 3)300 | 2)170 | 415 | 392| 45| 647
2,170 620 | 2,880 | 3,300 | 1,800 | 302| 370 | 207| 565
1,070 | 535| 6s0|2/6101{3,210|1)520| 202| 345| 370, 540
1,630 | 535| 660|2,430 3,080 | 1,150 | 302| 345 565| 490
1130 40| e20|2,500| 2,830 ‘952 | 370| 195| 465! 565
1,040 | 535 |....... 2,850 | 2,580 | 1,970 | 320 207| 415 515
920| 5900 |..... 750 |- anenns 1360 |....... 345| 415 (.......
702 | 1,680 | 1,330 | 555 | 6,700 [ 1,050 | 2,280 | 345 835| 167
675 1,560 | 1,890 | 540 | 5,850 [ 1,260 | 1,080 | 302| 811| 235
1,350 | 1,440 | 1640 | 647 | 5,400 | "920 | 1Je40| 203 | 307 | 267
Bos | oo | U0 | Sa8|4%0| 0| Loso| 61| 2| oo
2, 1) ) ] ]
1,800 | 1,600 [ 1,150 | 540 | 4,050 | 691 | 55| 275| 02| 255
1720 | 1,500 | 1,210 | 502 | 3,620 | 637| 70| 267| 275| 255
1560 | 1,890 | 1120 | 530 |3,300| 620 675| 330| 280 155
¢] ¢ 'y
920 | 2,140 | 887 | 1,850 | 2,410 5551 807 | 101
887 | 1,680 | 790 | 1,930 | 2,140 515| 505| 350| 27| 215
760 | 2,320 | 790 | 1,930 | 1,980 90! 37| 2297 =5
? ¢l 2

760 | 1,760 | 581 { 2,900 | 1, 515 430( 85| 25| 175
730 | 2,630 | 565|2,900| 1,100 | 565| 420| 297| 25| 155
1,180 | 2,670 | 465 | 2,670 | 1, 582 | 302 207| 25| a7
1,150 [ 2,900 | s15{2,540| 1,150 | 40| 883| 215| 25| 235
760 | 2,800 | 620 2,000 1,050 | 400| 334| 345| 25| 175
760 | 2,800 | 1,430 | 2,620 | 1,020 | 790{ 284| 355| 25| 480
730 | 2,850 | 1,760 | 2,580 | 1,190 | 1,800 | 374 | 25| 185| 540
730 | 2760 | 1,400 | 2)620 | 1,150 | 2,060 284 195| 440
647 | 2,760 3,480 | 1,070 | 2,020 | 835| 302| 25| 345
565 | 2,500 £100 | 1050 | 1,850 | 3s5| 208| 2755|320
565 | 2,230 5,640 | '952 | 1,400 95| 25| 31
540 | 2,060 7,500 887|2140| 316| S811] 25| 175
502 | 1,210 |..22200 Slooo | 1,120 | 2300 | 219 | 374 | 215 5
1,060 | 1,330 7300 0..0 ... 2360 |....... 355 | 2071.......
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Dmlydwscharye, in secondfeet, of Otter Creck at Middlebury, Vi., for the years endny Sept.
30, 1903—1907 and 1910-1916—Continued.

Day. Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May. | June. | July. | -Avg. | Sept.

1913-14. .
b m| @l ml o ie g em i) o))
.............. 465( 380 1,150 3 02
S s\ | u0| am Dow L a0 L00) SO0\ 18| ) L) H
5.0 a0 468 515| 370 810 1,930 | 4190 | 3, 647| 30| 31| 518
6reeeaneanns 370| 440| 53| 8v0| 810|1,70(3,870(3,280| 70 207| 275 430
f 370 415 540 370 790 1,470 3,660 | 3,160 675 392 235 370
it s | g s o nu b e ) ) o)
.............. 345| 415| 952 370| 600 8
00, 2071 465| 702| 400| 7o0| 895[3610[2;760] 30| 45] 1% 370
) § . 320 | 1,190 702 430 540 765 | 3,660 | 2,500 392 415 297 37
%2 .............. 345 | 1,120 887 360| 580 Zég g,gg %% gg % é;g 342
Bt 155 55| 702| 390| 430 27
T 8201 o47| 730| a10| 3w | 67038301870 345| 3| 285| 5
F1: 2O, 490| 620 675 35| 410| 650 (3,750 (1,681 285 320| 275 320
160 eneneannnnnn. 45| 592| 70| 320| 3201 595)3,66011,5201 370! 345 275 360
f AR AR AR R I A
.............. 370 | 515] 675| 340 460
19,0000 370| 40| 92| 28| 430|190 |3440{ 920 35| 415| 30| 275
D I, 255| 465| 565| 330 510]1,6703,700| 82| 335| 297 3% 288
) D 565| 565] 530 390 570 (1,420 14,140] 760} 384 320 4% 195
b A, 760 | 62| 515| 420] 710|1,170 {4,320 704 275] 320| 72 207
B | g | gl mivm) &) LR =
......... —.-.] 490{ 480| 415 380 | 800 '
25l 617 | 465| 465| 410| 70| 740 |5450| 92| 278| 320| 455| 30
TP 920 455| 440| 340] s540] 960|5,000] 5651 3201 207| 3% 320
G 7 SO 1,400 | 465| 465 | 600 4,490 | 565] 297 256| 345 27
Beemeionnannn. 1,400 | 470] 550 | 640 4140| B530| 215| 2751 3% 207
29 e 1,190 470| 3% 67 8,830] 5151 2151 207 335 207
30 e, 920 470( 430 9201 3,790 | 465 297 3201 7Y 370
3 D 702 [-eeno.. 420 (1,180 |.......| 3,120 }....... 40| ... 275 (1,080 |.......

1914-15,
b m| sl us| m| swiaee) L) @) A oH) g9 2
.............. 3 200
i mm @) o miga) m) om)ow) m) ) o
doeiiil 320 345 465| 150| 3203,
Beeeenannanns 195| 311] 415] 200] 32|28 43| 60| 232] 810 3% 248
SO 275| 2841 370 300| 320[2,510) 426) 555 232 670 3% 202
SR, 275| 298| 275| 440| 420[2,330] 450 5281 202 58| 4% 188
g .............. 275 | 370 | 298|1,480| 600 i,9;g ?23 ggé % i ;;(5) ;g ggg
.............. 298| 203 | 255 1,560 | 550 1,5
10, 28| 31| 30 1,260| 450 |1L1101,880| 501 | 232 1,880 | 3%0| 302
R Tl w0l m) sl 40l Solnmo| dm| 2| nem0| w| s
.............. 370 | 255 593| 400 3
1B, 255| 3451 o275| 515 40| 880|242 403 2%3 "810 | 3% 202
... 298| 345| 175| 490| 4s0| 610 /2,510 360 | 1 610 | 23 232
I 298| 370] 195| 440| 580 501 |2,600| 360| 232 501 218 248
(i RO 5| 15| 955] 3922060 5012690 382] 232 450 232 232
S AR, 25| 30| 227 370|2,060| 475]2,510| 302| 283 | 340 | 2% 188
18l 370 760| 25 370|210 450 |2,240| 3821 302| 320| 3% a2
9. i 320| 515 235)1,4% | 2,150 | 403 (1,880 382 320 302 312 202
e, 415| 415] 255|1,800 (2140 3%2|1,440| 360| 320 320 392 188
) S 392| 415 175!1,%00 1,980 | 260)1,190] 340| 232| 3401 218 217
22l 3451 370 170 {1,800 | 1,640 | 403 | 1,030} 302{ 283 | 320| 175 265
Bl 360 | 284 170|1,640 1,480 | 01| ‘810 302| 302| 360 4793 360
28 ... 208| 320| 170|120 | 1,400 555 705| 265| 265 382| 413 360
25t 320 345 170} 1,180 | 2,060 705| 670 | 283 | 232| 340 5% 208
. T 255 | 345| 130|1,050]2,320| 80| 705 283| 248 32| 5% 288
2. 208| 298| 170 '920}2,500| 75| 610| 382 202| 320 5% 202
P R 275| 515f 100| 73042,670| 670) 555| 360 163 360 | 4% 248
9. .. 298| B65| 170 | 560 |....... 555 | 501 32| 217, 382 3% 265
30, 2081 4401 190 430 ... s00) s01| 302 248| 4261 273 265
Blucocearannnn.. 345 ... 190 400 '.llll. 426 ... 360 I........ am5' 32l

73175°—wep 424—17——3

.
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Daily discharge, in second-feet, of Otter Creck at Middlebury, V1., for the years ending Sept.
30, 1903-1907 and 1910-1916—Continued. .

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1915-16.
| P 248 340 501 | 1,610 | 2,330 | 2,510 | 2,690 | 2,420 640 450 450 301
2 e 217 320 450 11,110 | 2,240 | 2,330 | 3,140 | 2,330 528 403 426 283
A 283 301 381 955 | 2,150 | 2,150 | 3,410 | 2,150 475 360 381 320
L 232 301 360 955 | 2,060 | 1,700 | 4,400 { 1,970 528 | 1,790 360 248
F S 283 | 320 320}1,080 1,790 | 1,440 | 4, ,7001 740 | 1, 360 232
[ 340 501 320 955 { 1,440 { 1,110 { 4,760 { 1,440 670 | 1,610 248
(O 360 283 320 11,520 { 1,110 810 | 4,490 | 1,190 582 11,270 283 265
- S, 340 248 283 | 1,610 | 1,030 700 | 4,130 } 1,110 528 248
L 283 283 | 1,190 670 640 | 3,770 { 1,110 475 670 360 248
) L T 283 283 265 810 670 610 | 3,500 426 670 555 283
) 217 265 265 705 610 580 | 3 230 810 475 555 565 248
120 it 248 283 283 810 580 555 | 3,059 740 528 555 450 248
13cn et 283 283 232 810 580 530 | 2,870 640 | 1,030 528 450 265
4. . 248 320 248 | 1,190 610 530 | 2,690 582 955 450 320 248
) ¥ T 248 248 265 530 500 | 2,690 501 740 475 360
160 ceeaens 360 | 38| 283 640 500| 500(2,510| 528 582 38| 320 360
) ¥ G 670 450 320 555 475 500 | 2,510 775 582 360 320 450
18 e 450 | 381 | 320| 5551 475| 475|2,510(1,970| 810| 381 320 360
19l 450 340 610 501 475 475 | 2,510 } 2,150 955 381 283 340
20.. . 403 360 880 501 475 475 | 2,510 | 2,150 810 340 301 360
2 360 670 810 475 475 475 | 2,420 | 1,970 | 1,110 360 217 283
22 e 320 640 670 450 475 475 | 2,330 | 1,610 955 381 283 265
D S 301{ 555| 555|1,440| 450 | 5002420 |1, 740 | 1,110 | 283 | 265
T 1 450 501 | 1,790 450 530 | 2,510 | 1,110 610 670 283 320
b T 232 403 475 | 1,790 450 530 | 2,510 | 1,110 555 582 283 265
26, 283 320 582 | 1,700 705 530 | 2,690 955 501 475 283 301
27 283 360 | 1,790 { 1,970 | 2,240 670 | 2,690 705 501 450 283 320
28, e 283 340 | 1,970 | 2,240 | 2,420 955 | 2,690 610 528 955 248 301
29 .iieann, 248 | 36011,970 [ 2,240 | 2,510 | 1,520 | 2.690 [ 555 | 555 955 | 283 | 283
30 i 283 450 | 1,970 | 2,240 |....... 2,240 | 2,510 610 555 610 320 301
Blecicieaiannn. 360 |-...... 1,700 | 2,330 |....... 2,510 |....... 640 |....... 45| 301 .......

Norte.—Stage-discharge relation affected by ice Dec. 11, 1903, to Mar. 31, 1904; Dec. 7, 1904, to Mar. 28,
1905; Dec. 15, 1905, to . 31, 1906; Dec. 1, 1906, to Mar. 27, 1907; Deec. 10, 1910, to Mar. 31, 1911; Jan. 6 to
Mar. 31, 1912; Dec. 28, 1913, to Mar. 30, 1914; Dec. 22, 1914, to Jan. 6, 1915; Jan. 29 to Feb 15, 1915; Feb. 12-24,
and Mar. 8-27,1916. Daily discharge given for these perfods for the years 1910 to 1916 Cetermined from gage
hqigtlzts,‘ollz)sielrver’s notes, and weather records. Several discharge measurements wore made during the
winter of .

Monihly discharge of Otter Creek at Middlebury, Vi., for the years ending Sept. 30, 1903-
1907 and 1911-1916.

[Drainage area, 615 square miles.]
Discharge in second-feet. ‘Run-off
(depth in
Month. Per inches on
Maximum. | Minimum. | Mean. square | drainage
mile. area).
3,960 582 1,970 3.20 3.57
168 370 .602 69
1,600 159 570 927 1.03
1, 183 446 725 84
824 242 417 .678 .78
403 175 304 .
October. 1,110 283 541 .880 1.01
Novembe; 866 248 431 .701 .
December . 4385 .626 72
January - a370 .602 .69
L1 VY o D R, e a 400 . 650 .70
Che e 4200 al, 700 2.76 3.18
April 1,370 2,200 3.58 3
ay. 58 1,590 2.59 2.99
June 232 471 . 766 86
July. 217 396 . .74
248 398 .647 .15
September 248 661 1.67 1.19
The Year. ..o oeeeemneeieieenaaennnnn 4,200 |............ 796 1.29 17.60

a Estimated from gage heights, observer’s notes, and eo'mpatison with records of other streams.
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Monthly discharge of Otler Creek at Middlebury, Vi., for the years ending Sept. 80, 1903~
-

1907 and 1911-1916—Continued.

i in second-feet.
Discharge in se t. Run-off
(e
Month. Per draies 02
Maximum. | Minimum. | Mean. square ar;;’f
2.00 2.31
.886 .99
.488 .56
-390 45
.374 .39
174 2.01
4.80 5.36
1.42 1.64
1.97 2.20
1.47 1.70
1.55 1.79
2.55 2.84
1.64 22.24
. 960 1.11
1.02 1.14
1.58 1.82
2.28 2.63
1.16 1.21
1.46 1.68
5.09 5.68
3.04 3.50
2.78 3.10
1.43 1.65
1.20 1.38
.685 .76
1.89 25.66
. 810 .93
1.41 1.57
.795 .92
1.56 1.80
.569 .59
1.69 1.95
3.77 4.21
1910-11.
October (5-31). 480 255 387 .629 .63
November. 1,240 384 572 .930 1.04
December. 1,120 205 500 .813 .94
January . 2,3 340 1,200 1.95 2.25
February. 1,200 370 500 .813 .85
March. 2,240 320 900 1.46 1.68
April.. 3,160 1,720 2,400 3.90 4.35
ay... 2,210 397 875 1.42 1.64
June. . 490 227 387 .629 .70
Tuly... 490 110 286 .465 54
August .. 1,170 207 405 .659 .76
September.......... 972 384 490 .797 .89
Theperiod d.......... ..ocooioiiii.... 3,160 110 746 1.21 16.27
1911-12.
OCHODOT .« e eeeeeetie e, 2,160 415 963 1.56 1.80
November.......ooooooiiiiiiiiiiiiiianaa. 1,560 582 876 1.42 1.58
December.......ooooeiiiiiiieiiaa ., 2,360 425 1,240 2.02 2.33
January. ..o 855 430 800 .976 1.13
February..... ..o i 710 385 550 . 894 .96
arch......oLLlIIIIIIIIIIIIIIIIIIIIIIN 2,970 390 | 1,600 260 3.00
April ool 1,950 2,58 | 3,630 | 5.90 6.58
MAY .t 2,360 873 1,550 2.52 2.90
JUNO. it 2,900 320 1,220 1.98 221
JUly . e 540 175 318 .517 .60
AUugust ..., 760 255 376 .611 .70
September. .. ..o i 1,330 345 634 03 1.15
The year. . .oceeieiarneeiaaaenae... 4,950 175 1,130 1.84 24.94

o Estimated from gage heights, observer’s notes, and comparison with records of other streams.

b 361 days.
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Monthly discharge of Otter Creek at Middlebury, V., for the years endirq Sept. 30, 1903~
1907 and 1911-191 6—Continued.

Di in second-feet.
scharge in second-feet. Run-off
(depth in
Menth . P | i
Maximum. | Minimum. | Mean. square a.rea)g
. e. .
1912-13.
2,720 345 1,010 1.65 1.90
2,280 730 1,340 2.18 2.43
2,020 540 5 1.62 1.87
2,900 1,210 2,130 3.46 3.99
1,890 465 73 1.58 1.65
8, 000 465 2,530 4.11 4.74
6,700 887 2,380 3.87 4.32
2,390 490 1,000 1.63 1.838
2,280 219 9 1.07 1.19
397 195 312 . 507 .58
335 155 256 .416 .48
540 138 255 .414 .46
8,000 138 1,150 1.87 25.49
1190 B S| o Tor
1,1 .
952 370 582 .946 1.09
1,180 %%g 444 . ’é%2 l’ 83‘
1 b: . .1
3,120 400 1,350 220 2.54
5,540 3,440 4,100 6.67 7.44
3, 0 1,790 2.91 3.36
790 215 387 .629 .70
515 255 348 566 .65
1,080 195 371 603 .70
7 195 372 605 68
5,540 155 957 1.56 21.12
415 195 302 .491 .57
760 203 385 .626 70
465 100 257 418 48
1,800 150 810 1.32 1.52
2,670 320 1,170 1.90 1.98
3,410 360 1,210 1.97 2.27
2, 6 403 1,170 1.90 2.12
265 437 711 .82
320 163 245 398 44
1,880 248 589 958 1.10
582 175 348 . 65
360 188 252 410 46
3,410 100 594 966 13.11
October.................... e 670 217 314 .511 .59
November..._....... .. 67 248 368 . 598 .67
December... ... 1,970 232 651 L.06 1.22
January................ 2,330 450 1,210 1.97 2.27
February.............. 2,510 450 1,070 1.74 1.88
M&l'g:h .................... 2,510 475 970 1.58 1.82
April. I q, 2,330 3,080 4.98 5.56
AY e 2,420 501 1,240 2.02 2.33
guul.ne ............. %, 110 426 656 } (1); i 19
Y et 2790 340 638 . .29
September. .10 i B W s 5
plember.. ... . .
The year .. «cveceenmiiieaiaaaa i, 4,850 217 901 1.47 19.99
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Days of deficiency in discharge of Otter Creck at Middlebury, Vt., during the years ending
Sept. 30, 1911-1916.

ischas Theoretical - Days of deficiency in discharge.
D TE€ | horsepower|
n iec;m = | "per foot of
eet. fall, 1910-11e | 1911-12 | 1912-13 | 1913-14 | 1914-15 | 1915-16
.
150 17.0 [ S P, ) S PR 2 Jeeoennnnn
22,7 8 3 14 4 3 W PR
250 28.4 18 4 32 13 66 23
34.1 19 66 48 119
350 39.8 66 41 88 86 175 101
400 45.4 136 103 133 209 127
450 51.1 188 84 112 162 239 132
500 56.8 225 114 126 193 255 168
550 62.5 236 136 145 213 271 194
600 68.2 247 158 166 227 284 216
700 79.5 260 193 179 249 204 240
800 9.9 271 221 200 271 303 249
900 102 276 235 208 313 259
1,000 114 284 243 220 290 314 271
1,100 125 296 256 233 203 317 274
1,200 136 303 263 244 300 320 287
1,400 159 309 273 257 302 324 288
1,600 182 310 270 309 331 204
1,800 316 286 284 312 335 308
2,000 227 327 296 301 318 342 315
2,500 284 347 315 323 322 352 336
3,000 341 358 338 350 326 361 355
4,000 454 361 360 354 352 365 361
8, 000 909  |eeein... 366 365 365 |oueen.... 366

a Period Oct. 5, 1910, to Sept. 30, 1911.

Note.—The above table gives the theoretical horsepower per foot of fall that may be develcped at dif-
ferent rates of discharge and shows the number of days on which the discharge and corresponding horse-
power were less than the amounts given in the columns for discharge and horsepower. In using this table
allowance should be made for the various losses, the principal ones being the wheel 1oss, which may be as
large as 20 per cent, and the head loss, which may be as large as 5 per cent.

EAST CREEK NEAR RUTLAND, VT.

LocatioN.—At Lester Bridge, on road from Rutland to Brandon, about 3 miles north
of Rutland, 24 miles below the union of the two branches that drain Blue Ridge
Mountain, and 3% miles above confluence with Otter Creek.

DRAINAGE AREA.—47 square miles.

RECORDS AVAILABLE.—August 9, 1911, to December 26, 1913.

Gage.—Vertical staff on left bank, downstream side of bridge; read twice daily by
M. Lester.

DiscHARGE MEASUREMENTS.—Made from the highway bridge or by wading.

CHANNEL AND coNTRoL.—Channel covered with gravel and alluvial deposits; control
probably permanent.

ExTrEMES oF sTAGE.—1911-1913: A stage of about 8.3 feet occurred during the high
water of March 26-27, 1913, as determined from high-water marks by an engineer
of the Geological Survey. Observer’s records indicate that this maxim~m stage
occurred about midnight, March 27. Minimum stage recorded, 3.1 feet at 5.45
a. m. September 25, 1911, and 5.30 a. m. October 21, 1912,

WinNTER FLOW.—Stage-discharge relation seriously affected by ice; observations dis-
continued during winter months.

RecuraTioN.—Distribution of flow affected by the operation of two dams above the
station.

Accuracy.—Data insufficient for determination of daily discharge. Gage heights
and discharge measurements are given as they furnish general information in
regard to the flow of the stream.



SURFACE WATERS OF VERMONT,

36

Discharge measurements of East Creek near Rutland, V1., during the years 1911 and 1913.
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of East Creek near Rutland, Vt., from August, 1911

December, 1913—Continued.
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WINOOSKI RIVER ABOVE STEVENS BRANCH., NEAR MONTPELIER, VT.

LocaTion.—About half a mile above the mouth of Stevens Branch and 3 mwiles from
Montpelier.

DRAINAGE AREA.—196 square miles.

REcorps AvarmaBLE.—May 18, 1909, to November 15, 1913,

Gage.—Vertical staff attached to a boulder on right bank.

DiscHARGE MEASUREMENTS.—Made from lower railroad bridge about half a mile
below the gage or by wading.

CHANNEL AND coNTROL.—Channel covered with rocks and boulders; contro' not per-
manent,

WINTER FLOw.—Stage-discharge relation seriously affected by ice.

Rrcurarion.—Distribution of flow affected by operation of power plant a short dis-
tance above the gage.

Accuracy.—Data insufficient for determination of daily discharge subsetuent to
1910.

Drischarge measurements of Winooski River above Stevens Branch, near Montpelier, V't.,

during 1909-1914.
Gage Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
1909. Feet. | Sec.-ft. 1911, Feet. | Sec~ft.
May 18.| D.M.Wood............ 4.15 883 It Aug. 5| G. H. Canfield......... 1.75 8.5
271..... do.....ill. 3.25 304 6 ... (s 1 D, 2.38 72
June 26 |..... Lo (o T 2.86 196
July 2]..... [ [ TR 2. 60 107 1912.
22 |..... £ L S 2.59 104 || Feb. 20 2.67 150
22 [oeens [ 1, T, 2.29 59 || June 15 3.27 | 2226
b~ 2% IR [\ T 2.28 54 || Sept. 5 2.75 130
Oct. 12 2.30 47
1910.
Apr. 22 | T. W. Noreross........ 314 274 1913. .
Oct. 26 | C.C.Covert............ 2.8 a223 || Sept. 16 2.56 88
1911, 1914,
June 21 | G. H Canﬁeld ......... 2,64 136 || Apr. 27 | C. H. Pierce and R. S. 4.58 | 1,340
21 f..doooiiiiillt 2.19 44 Barnes.
Aug. 5..... do ................. 2.19 44
a Uncertain.

Daily discharge, in second-feet, of Winooskt River above Stevens Branch, near Montpelier,
Vi., for 1909-10.

Day. May. | June.| July.| Aug. |8ept.| Oct. Day. May. | June.| July.| Aug. | fapt.| Oct.
1909. °

76 41 47 482 (1 16... ..o i]oannes 235 58 30 47 65
73 41 43 368 || 17..... . ... .. 206 69 78 47 68
96 45 | 252 428 (| 18.......... 886 | 374 60 73 50 72
179 63 | 422 632 (| 19.......... 710 | 322 76 68 56 68
124 57 | 179 379 [ 20.......... 235 99 60 54 66
103 78 38 M7 12l 680 | 202 73 57 50 (]
86 86 44 280 122 . ...... 532 | 190 73 56 48 65
56 64 44 248 )23 . ...... 532 | 157 83 51 50 64
73 57 46 4. ... .. 466 | 160 73 41 53 68
78 70 44 110 |{ 25.......... 395 | 136 68 39 57 64
73 64 44 90 || 26.......... 389 1 168 66 32 64 64
63 63 44 96 (1 27.......... 374 98 60 28 68 60
64 54 37 80 1 28.......... 92 50 31} 592 64
63 43 37 92 (1 29.......... 592 7 48 34| 710 66
64 35 39 78 1130 ........ 466 65 48 33| 565 65
7 S 358 |...... 44 46 |...... 65
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Daily discharge, in second-feet, of Winooski River above Stevens Branch, near Montpelier,
Vi., for 1909-10—Continued.

Day. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Deec.
968 | 1,120 482 860 171 926 24 210 210 231
830 | 1,060 455 680 231 48 44 252 252 171
740 | 1,060 400 428 210 48 4 210 455 171
680 740 | 1,060 482 70 190 48 210 482 210
510 680 740 400 107 210 96 171 455 171
[ 510 680 890 428 136 86 252 171 400
R 770 800 482 680 136 107 374 210 275 128
: S 298 592 830 468 740 136 122 190 231 252 171
b S 171 538 710 4565 592 136 122 107 252 252 171
10.......... 210 455 740 400 400 78 107 122 231 252 210
m......... 190 455 620 455 428 122 122 86 210 252
120, 136 420 592 428 400 136 136 86 136 252 136
WBoo. 70 380 8 298 428 136 107 148 17 171
M. 171 347 347 252 347 136 107 210 154 210
5o .. 136 347 374 252 374 136 86 96 136 190 17
16.......... 107 322 400 275 347 107 107 86 146
17,00, 231 298 322 252 298 70 86 70 122
18 e 210 347 215 252 322 96 107 86 48
b 1 171 275 298 275 275 86 86 96 86
20.......... 154 400 322 208 252 171 136 136 86
70 122 58 210
70 107 64 136
86 64 58 107
122 39 171 252
70 39 347
70 24 78 347
70 86 122 347
107 70 | 1,090 565
136. 58 400 347
122 4“4 171 374
78 48 ..., 510

Monthly discharge’ of Winooski River above Stevens Branch, mear Montpelier, Vi.,
Jfor 1909-10.

[Drainage area, 196 square miles.]

Discharge in second-feet.

& Run-off

(depth in

Month. Per inches on

. P inage

Maximum. | Minimum. | Mean, sqqaée area,).
1909,
' N 3 886 358 545 2.78 1.45
June. ... 668 65 261 1.33 1.48
B 1 179 44 74.8 .382 .44
August.. ...l 86 28 52.2 .266 .31
September.. ...t iiiiiiiiaans 710 37 129 .658 .73
L0 117177 R P 632 60 160 .816 .94
1910,

February 8-28. . .vveuinieniaiiaarrennarancan 620 70 181 .923 .72
F:3. 1 1 N 1,460 275 676 3.45 3.98
Y 12 ¢ | S 1,120 275 574 2.93 3.27
B e e e eee et nacaaacae anacane 1,380 171 468 2.39 2.76
Jume. i 860 210 405 .07 2.31
B U, 231 70 116 592 .68
AUBUSE . cevereei e 210 24 9.1 .480 .55
September........o.oe i 1,090 24 156 791 .88
OCtober. . oo i 374 58 176 .894 1.03
NOVEmMBeT. ..ot i, 482 171 252 1.29 1.44
December. .oovviinnnnennann.. rereeiaarareans 565 203 1.03 118

Nore.—Daily discharge determined from rating curve well defined above 48 second-feet. Mean

charge Nov. 23-30, 1910, estimated as 200 second-feet.

&









LAKE CHAMPLAIN DRAINAGE BASIN. 41

WINOOSKI RIVER AT MONTPELIER, VT.

LocatioN.—One mile downstream from the Central Vermont Railway station in Mont~
pelier, about three-eighths mile above the mouth of Dog River and 1} miles below
mouth of Worcester Branch. From May 19, 1909, to June 30, 1914, station vas main-
tained at the highway bridge just above the Central Vermont Railway s‘ation.

DRAINAGE AREA.—420 square miles (measured on post-route map, edition of 1915).

RECORDS AVAILABLE.—May 19, 1909, to September 30, 1916.

Gagrs.—Gurley 7-day water-stage recorder installed July 4, 1914, on right bank.
Gage heights referred to gage datum by means of a hook gage inside the well.
An outside staff gage is used for auxiliary readings. From June 16 to Julr 3, 1914,
records were obtained from the staff gage. A chain gage was maintain°d at the
highway bridge from May 19, 1909,
to June 30, 1914. (See Pl. IX, B.) 50 Discharge 565 second-feet

DISCHARGE MEASUREMENTS.—Made
from a cable (Pl IX, 4) or by
wading (Pl. X, 4). Prior to July,
1914, measurements were made
from the highway bridge, the rail-
road bridge, and from a suspension

footbridge.
CHANNEL AND coNTROL—~Channel L
deep and of fairly uniform section |
ep Y s aAnd .

at the gage. The control for the
gage at new site is defined by a
rock outcrop about 500 feet down-
stream. Control section for gage at
highway bridge formed by a reef of
rocks about 200 feet downstream.
EXTREMES OF DISCEARGE.—MaXimum
stage recorded at new gage datum,
17.31 feet April 7, 1912, found by
leveling from flood marks preserved 3%
on building near the gage (discharge ~ 460
not determined); minimum stage
1914-1916, 2.77 feet August 13, 1914, /
and October 24, 1915 (discharge, 19
second-feet).
WiNter FLow.—Stage-discharge rela.
tion seriously affected by ice during
the winter months. Records based
on_gage heights corrected for back-
water by means of discharge meas- 425
urements, observer’s notes, and cli-
matic records. 14 15 &
Diverstons.—Water for the cities of Qctober, 1912
Montpelier and Barre is obtained FioURE 1.—Gage-height record, Winooski River at
from tributaries of the river. The Montpelier, Vt.
sewer systems of both cities, however, discharge into the river above the gage.
REecunaTioN.—A study of the discharge records indicates that 1,220,000,000 cubic feet
of storage might be required to insure a continuous flow of 210 second-feet or 0.5
second-foot per square mile at Montpelier for 90 per cent of the time during &
year of extremely low flow; a storage of 404,000,000 cubic feet would probably
insure this rate of flow for 90 per cent of the time during the average y-ar. The
operation of power plants on the main stream and tributaries above the station
causes large diurnal fluctuations in stage. (See fig. 1.)
Accuracy.—Results good since relocation of station in 1914. Mesan daily discharge can
nqt beaccurately determined from the two observationsa day obtained prior to1914.

eet

Gage height in feet

’b
&

Midnight
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Discharge measurements of Winooski River at Montpelier, Vi., during 1909-1916.

Gage Dis-

Date. Made by Date. height,. | charge.

1909, 1914, Fect, | Sec.-ft.
May 20 | D. M. Wood........... May 15| C.S. DeGolyer 5.07 592

27 16 |..... d 4.99 574
June 25 29 ... {3 1T 4. 46 311
July 22 July 1|..... L5 1 SO 3.86 257

1910 10..... (3 1 3.92 268
Aor, 22 2. L 419 | 361

P 2 19 .o A0vens e 3.00 39.1
July 24 oct. b | H Bistee. I Za |

ct. . H. Pierce. 3. 6
Oct. 26 C.C. Covert............ Nov. 25 | C.S. DeGolyer 3.83 | 25

1911, Dec. 22 |..... e4.14 248
June 20 | G. H. Canfield.........

Aug. 6 .eeen@Ouerecnnceaccenann. 1915,

1912 Jan. 9|C. a4.93 | 394
Feb. 19 Feb. 11 | R. a4. 66 254
Sept. 4 Mar. 16 | C. H. Pierce.... 3.84 254
oL 13 25 (..., 4.8 | 823

‘13 May 3| R.S.Barnes 4.74 754
14 3|...-. d 4.72 738
June 6 | C.H. Pierce.. 2. 905 34.6

1913, 6 |..... do. 3.34 117

Mar. 8| C.S. DeGolyer......... 24,33 Nov. 16 | G. F. 4.10 386
25 8.41 Dec. 20 | R. S, Barnes a4.23 247
26 9.54

Apr, 26 3.40 1916.

Sept. 15 3.87 Jan. 12 | R. 8, Barnes a5.08 367
b G PR {4 S 3.97 Feb. 13 [..... (3 [0 T ab.24 408

] e et SN

5 : pr. 6 |..... Ouenanronnncenennnn 3 .

Apr. gg Pierce and Barnes......| ;g _____ 552 | 1.310
b7 s Uy T, 7.85

‘a Stage-discharge relation affected by ice.

Twice-daily discharge, in second-feet, of Winooski River at Montpelier, Vi., for 1909-1914

{Chain gage at highway bridge.]

May.

July.

Sept.

P. M.

A.M. | P. M.
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Twice-daily discharge, in second-feet, of Winooski River at Monipelier, Vi., for 1909-

1914—Continued.
October. | November.| December. October. | November.| December.
Day. . Day. -
AMPM|AM{P.M(A M| P M AM/P.M|AM|P.M|A. M|P. M.,

1909.

April. . May. June. July. August. September.

AM|PMJAM P M|AM|PM|AM|PM|AM|P.M|AM(P.M

BaBEE ¥

246 206 [.eceecafannonae

. . 289
3 O PP PP 840 | 1,180 .eeennf....... 381
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Twice-daily discharge, in second-feet, of Winooski River at Montpelicr, Vt., for 1909-
1914—Continued .

October. | November.| December. October. | November.
Day.

AM|P.M|AMPMIAM P.M

December.

AMIP.M/AN|P.M(A M(P.M.

.............. eefea-se.| 334 | 208 | 100 51
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Tuwice-daily discharge, in second-feet, of Winooski River at Montpelier, Vt., for 1909~

1914—Continued..
October. | November.| December. October. | November.| I ecember,
Day. Day.
d AMPM|AMPM/AMP. M. AMIPMIAM(P.M/A.M|P. M.

210 | 75| 710]4,600]4,050| 26| 246| 289 18| 206
300 | 710 2,000 | 2,660 | 206 | 246| 246| 246| 132] 246
660 | 50| 620|2,4% 1970 168| 168) 246| 22| 430| 334
660 | 650 680 [1,660| 1,660 132| 100| 289 381 28| 246
900 | 650 | 650 1,380 |1,470| 100| 62| 289 29| 246

..o U R 3,530 775)1,3% | 1,560 | 1,200 51| 33| 280 28| 32| 334

7. 15,000 | 1,210 | 84 | o0 | '9so| 33 289 | 29| 31| 358

6,340 | '775| 70| 80| 75| 26| 19] 29| 28| 13| 168
4180 | 60| eso| 75! 70| 33| 51| 2%9| 29| 25 268
3,200 710 60| ss0| 775| 51| 51| 29| 33| 26| 206
3,00| 650| 535| 80| siw| 18| 206| 381 38| 29| 246
3,270 535| 480 | 775| 710| 334| 289 | 38| 430| 25| 334
2,50 | 535| 535| 7I0| 70| 289 | 246| 280 288( 226 226
3,140 | 1,970 | 1,470 535 a9s0| 26| 206 226 | 246
4,460 | ‘910 | "o10 | 535| 480 | 289 | 289 | 168| 206| 40| 650
7,900 | 1, 5] 48| 508| 246| 288 | 206| 26| 55| 500
5,440 | 3,020 | 2,660 | 430| 406| 246| 246| 26| 26| 50| 430
4,320 | 1,560 | 1,380 | 406 | 381| 246 226( 280 55| 535
3,660 ) 1,000 | 010 | 381 | 381 206| 206 206| 168; 58| 535
3,020 910 381 | 68| 132| 168| 168 5% | 1,060
2,660 [ 5,440 | 4,600 | 430| 334| 51| 168| 206| 206 9| a0
2,190 | 4,180 | 3,400 | 334 26| 206| 206| 65| 535
3,140 | 2,000 | 2,000 | 334| 334 38| 289 100) 132 430| 381
2,660 (2,190 | 1,970 | 334| 334 289 289 73| 51| 43| 381
1,760 | 1,760 | 1,660 | 381 | 33¢| 246| 206| 51| 51 3 381
1,710 [ 1,560 | 1,210 | 358 | 33s| 132 62| 206 18| 3w | 33t
1,3% | 1,060 { 1,060 | 289 | 2¢9| 18| 168| 168| 18| 33¢| 312
1,210) 7910 ‘840 280 2s6) 1s7) 1fs| 187| 168| 33| 381
1,130 | 980 | 2,080 246| 246| 168] 168| 168| 168] 99| 910
810 15,800 /6,190 | 268 268| 206| 246] 206] 206| 50| 508
ceeenn| 6,190 [ 6,880 [0 LT 216| 283 | 32| 132(.......l.....
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Twice-daily discharge, in second-feet, of Wineoski River at Monipel'r, Vi., for 1909~
1914—Continued.

October. November. December January. February. March.

Day.

AM|PM|AM|PM|AM|PMIAM|PM|[AM|P.M.|]A.M.|P.M.
1912-13.
) ST 480 480 480 48 | 535| 535 563 535 945 980 |.eeuuni|onnn..
2. il 455 381 480 535 480 480 563 563 508 406 289 246
[ . 334 334 430 455 508 289 289
4 .. 268 206 430 430 334
|- T 216" 168 430 381 289
[ 132 100 [ 430 480 381
T eiaieean 289 289 430 430 289
8 . 289 | 289 | 2,420 | 2,190 334
9.l 299 [ 246 | 1,5€0 | 1,380 590
0. 289 289 910 840 1,210
Mo 206 246 650 710 775
120 ... 206 206 910 910 742
130 .. 480 381 775 650 710
4. 334 334 | 2,420 | 2,300 8,180
B 334 | 430 | 1,660 | 1,380 5,700
w8 e
'y
775 650 %
535 535 755
535 535 820
480 535 4,260
535 535 5,700
535 535 1,760
535 590 1,760
535 535 8,100
535 535 8,340
590 535 9,300
535 | 535 2,160
535 535 1,760
480 508 1,700
R I 1,760
April May. June. July. Augnst. l September.

Day.

AM |PMJAM|P. M |AM|PM|A M |P.M A M P.M.\A. M. | P.M.
1913, ‘

) 1,300 | 1,390 348 348 755 505 133 133 121 146 160 174
2. 960 890 309 309 820 690 133 133 272 204 160 133
[ 2 890 788 309 309 505 505 109 121 204 237 109 98
L 820 890 272 290 535 505 133 109 204 204 68 87
- 960 890 309 309 455 432 109 98 204 220 87 160
[ 1,300 | 1,570 | 309 309 368 368 78 78| 204 204 133 109
T 1,300 | 1,300 290 272 505 565 87 78 174 174 109 121
L S 390 | 1,660 272 309 368 328 78 78 121 146 160 109
O 1,660 | 2,050 309 309 290 328 87 78 146 160 133 109
100l 1,660 | 1,390 272 272 328 328 121 204 204 160 121 133
|5 S 1,300 | 1,300 254 254 328 328 174 189 146 160 109 133
12 1,300 | 1,300 [ 272| 309 200 25 189 189 174 174 121 133
B 1,300 | 1,300 309 309 290 290 146 146 174 174 133 133
4. ... PR ,300 | 1,300 309 309 328 309 133 146 146 160 109 121
15 . 1, 1,300 272 200 290 290 174 174 160 174 87 51
160 ........... 1,300 | 1,300 290 260 290 290 121 146 174 174 44 20
17 . 1,120 | 1,120 309 309 160 328 121 121 146 160 78 98
) 1 S 855 855 2920 272 328 309 121 |- 146 174 204 133 174
19 ... 855 890 272 272 328 328 174 121 189 189 109 98
20 e 788 855 272 309 254 254 98 78 174 189 146 160
21 L. 788 788 309 309 220 254 121 146 160 |_...... 146 146
22 . il 788 788 480 595 189 189 146 121 98 109 133 189
23, il 690 722 11,120 | 1,660 133 146 121 78 220 290 368 328
b 658 658 | 1,960 | 2,060 133 133 121 121 455 535 290 220
25 i 535 595 | 2,160 | 2,580 160 133 98 121 755 690 189 146
260 ..., 535 535 | 2,580 | 2,470 189 204 121 133 410 505 133 174
27 el 535 565 | 2,060 | 2,160 220 254 121 121 625 455 146 133
. S 535 535 | 2,160 | 2,260 87 87 174 389 254 189 109 51
29 el 565 535 | 2,160 | 1,860 87 87 237 160 160 189 25 37
30 535 480 | 1,570 | 1,480 109 121 204 121 189 189 68 87
127 SRR SRR ,040 890 loeeeeiifoeunnnn 78 121 160 189 ... feeannie
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Twice-daily discharge, in second-feet, of Wineoski River at Montpelier, Vi., fr 1909~

1914—Continued.
October. November. | December. March. April. May.
Day. AM(P.M|AM|PMIAM|P.M|AM|PM|AM|P.MJAM(P.M
1913-14,

109 121 200 254 | 272| 309|.......
133 162(5) 189 160 212| 212,

180| 220{ 220 254 | 309| 348
160 | 133| 25¢| 272 328 | 309

63| 87| o254| 54| 22| 237
109

NotE —Gage read at about 8.30 2. m. and 4.30 p. m. Chaln gage on highway bridge read until Jume 15,
1914; staff gage at new station read June 16 to July 3, 1914; after that date two readgags a day were taken
from automatic e record for comparison. Discharge determined as follows: Prior to Jura 16, 1914,
gx%?ix :r éairﬁly W:sl giieﬁ.ngd g‘]?tint% curvt e];lJune 16 to gepti; ]?0, {)914, tera)m a wleill-deﬂned é‘aamg crTve. Th%

e res glven in the above table correspond to the observi eights and do no% represen
the mean dxgs‘(l;harge for the day. P gage helgh rep

73175°—wsp 424—17—4
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Daily discharge, in second-feet, of Winooski River at Montpelier, Vi., fo* the years ending
Sept. 30, 1914-1916.

. [New gage.]
Day. June. | July. | Aug. | Sept. Day. June. | Ju'y. | Aug. | Sept.
1914,
260 104 198 1 16.0cciemannanns 170 95 43 101
395 56 170 158 99 52 104
410 76 153 148 136 76 86
231 86 160 173 135 63 99
192 70 158 183 133 70 34
198 72 158 || 2.veenannnnnenn- 207 104 99 66
195 68 158 . 74 165 59
160 108 157 ., 4 175 78
180 43 157 64 165 104
204 . 81 157 131 106 82
160 49 155 42 78 148
110 54 155 63 66 108
155 76 84 63 97 166
124 66 141 70 117 143
108 72 120 90 236 131
108 355 {..cennnn
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. [ June. | July. | Aug. | Sept.
1914-15.
198 68 240 108 90 930 445 790 195 204 120 180
189 136 445 120 108 825 470 970 155 345 320 155
201 131 482 66 131 620 380 741 168 260 350 141
64 131 345 86 155 578 355 584 143 225 222 150
131 120 240 86 168 620 488 512 120 288 204 72
120 132 168 108 155 590 518 460 36 202 198 ‘122
108 143 180 | 2,030 175 518 488 400 131 210 178 155
115 115 113 | 2,530 240 530 825 720 120 958 150 150
131 186 133 375 240 470 | 1,300 685 126 | 2,300 410 140
66 180 97 260 195 420 | 1,640 494 131 860 470 130
22 180 990 195 153 420 | 3,050 415 108 470 316 125
86 143 97 180 160 370 | 4,190 360 560 320 234 120
97 143 21 143 150 345 1 1,880 345 288 260 210 115
86 168 58 131 120 320 | 1,220 315 210 272 195 106
86 150 72 86 155 320 | 1,040 285 180 231 163 108
16.ccecennann... 86 530 70 36 370 320 916 256 168 195 207 99
| 131 530 78 49 602 240 860 272 395 195 450 95
I 268 300 66 131 355 234 720 300 470 335 320 86
) R 225 225 49 ! 1,460 231 225 678 292 300 296 228 54
20....... ceeeees] 219 210 341,300 180 260 664{ 202| 435| 390 195 108
b 195 195 74 430 175 210 572 248 288 260 170 122
22...... ceeeewes| 175 204 95 231 192 222 500 260 216 260 124 201
23..... ereceasss) 168 260 97 201 201 288 455 240 210 560 626 201
b S 126 180 86 189 225 560 445 225 168 320 460 136
b T, 210 42 204 | 1,000 720 530 210 143 234 590 133
26..... caesesess] 143 143 28 175 | 1,400 | 1,000 790 225 143 225 445 66
155 460 28 150 | 1,640 560 685 470 115 240 853 155
131 590 42 1, 518 536 320 180 225 222 198
131 312 86 435 500 225 143 210 170 145
108 280 120 300 560 198 155 225 204 113
120 I...... J0 120 372 l...... 192 I....... 168 178 l.eceeen




LAKE CHAMPLAIN DRAINAGE BASIN. 49

Daily discharge, in second-feet, of Winooski River at Montpelier, Vi., for the year= ending
Sept. 30, 1914-1916—Continued.

Day. QOct. | Nov, | Dec. | Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |Sept.
1915-16.

13| 163| 300|1,180f1,730| 530|3,80| 909 350 | 29 130
1331 210 1,140 {1,220 | 470 | 4,450 | 839| 370| 300( 168 145
58 136 195 | 1,140 825 445 | 2,380 755 430 420 127 105
158 115 195 | 1,040 620 395 | 1,780 | 1,070 | 1,100 470 115 136
216 108 110 | 1,040 420 300 | 1,420 909 602 108 155
430 141 178 | 1,600 560 280 | 1,500 692 818 380 20 145
234 74 148 | 1,460 530 280 | 1,550 608 657 256 g9° 135
189 108 145 790 395 280 | 1,340 626 500 280 108 120
153 115 143 530 420 300 | 1,380 602 790 240 370 115
97 104 131 420 445 320 | 1,220 524 | 1,380 234 930 100
153 120 120 320 370 320 | 1,420 530 | 1,380 195 471 136
124 108 42 240 45 300 | 1,680 465 | 1,460 204 269 125
110 165 108 210 370 300 | 1,550 420 | 1,000 204 225 105
115 51 97 180 345 300 | 1,600 330 825 186 213 115
108 175 108 168 320 300 | 1,600 375 620 195 162 125
195 225 97 143 320 320 | 1,730 536 590 155 155 225
82 228 108 180 300 300 | 2,030 | 2,480 811 195 15% 150
148 148 131 168 300 260 | 2,430 | 3,650 755 198 126 145
136 150 280 168 300 240 | 1,830} 1, 183 131 140
165 440 280 143 240 280 | 1,460 | 1,070 | 1,140 153 77 140
168 445 180 155 240 240 | 1,420 867 776 183 113 135
1,600 734 530 204 117 126
2,700 818 470 207 119 110
2,030 811 430 210 101 70
1,640 650 39 186 113 140
1,420 530 415 160 129 150
1,220 4944 460| 148 64 125
1,140 415 839 155 129 128
1,040 440 554 108 133 155
965 650 430 56 15% | 1,010
ceeeeed] 902 [l 1487 12Y|...ll..

Nore.—Discharge determined from a rating curve well defined between 30 and 5,000 second-fee’. Stage-
discharge relation affected by ice, Dec. 7, 1914, to Feb. 26, 1915; Dec. 10-27, 1915, and Jan. 8 to Mar. 31, 1916;
records for these periods based on gage heig'hts corrected for backwater by means of discharge measure-
ments, observer's notes, and weather records.

Monthly discharge of Winooski River at Montpelier, V1., for the years ending Cept. 30,
1914-1916.

[New gage; drainage area, 420 square miles.]

Discharge i nd-feet.
isc in second-feet f'm;;’ i
3 in
Month, Por gnc 1es ¢0 ‘;‘a"cc;,l‘
Maximum, | Minimum. | Mean. | square d%‘;@
e. g

225 148 180 0.429 0.24 | C.
410 42 147 .350 .40 | B.
355 43 97.2 .231 .27 1 B.
198 34 126 .300 .33 | B.
268 22 134 .319 .37 | Al
590 68 225 .536 .60 [ A.
482 21 126 300 .35 | C.
2,530 49 373 .888 102 C.
1,610 9| 359 .855 .89 C.
1,000 210 463 1.10 1.27 | A.
4,190 355 923 2.20 2.46 | B.
970 192 397 945 1.09 | A.
86 . 495 .55 1 AL
2,300 168 382 .910 1.05 | A.
120 296 . 705 . A.
201 54 129 .307 .34 B.

4,190 2| 334 795 10.80
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Monthly discharge of Winooski River at Montpelier, Vt., for the years ending Sept. 30,
1914~1916—Continued.

Discharge in second-feet. (gul% _gﬁ
epth in
Month, inches on |ACCU
. . M Per . drainage racy.
Maximum. | Minimum. ean, s&llglai 3 area).
1915-16.
October. 430 52 141 0. 326 0.39 | A.
Novembe 445 51 188 .448 .50 | A.
December 2,700 42 406 . 967 L11|C.
Januar 5,790 143 844 2.0" 2.32 ] C.
February 1,730 195 534 127 1.37 | C.
March. .. 6,070 210 648 154 1.78 | C.
Aprileceeeeene il 4,450 1,780 4.2 4.73 | B.
MaY.ae i . 3,650 330 2.00 2.32 | A,
June....coiaeiilils .. 1,460 370 733 175 1.95 | A.
July.ceeneee il R 602 56 231 . 550 .63 | C.
August......oooooillll . 930 64 180 . 429 .49 | B.
September. ... . ... 1,010 70 161 3R .43 | B.
The year. ..c.oovieiiiiananinnnn 6,070 42 556 .32 | 18.02

Days of deficiency in discharge of Winooski River at Montpelier, Vi.,during the years ending
Sept. 30, 1915-16.

. Days of deficiency . Day- of deficiency
Discharge E(])lr::" egévmg in discharge. Discharge ggleoretxcal ir discharge.
in second- powe in second- | "OrSepow er
foot. per foot oot per foot
offall. | yo1415 | 191516 offall. | yo14.15 | 1915-16
25 2.8 2 Jeceeeennen 1,000 114 048 302
50 5.7 9 1 1,200 137 £52 318
75 8.5 21 8 1,500 171 57 335
100 11.4 18 2,000 227 360 351
125 14.2 75 60 2,500 284 362 358
150 17.1 110 99 3,000 341 363 360
200 22.7 173 149 4, 000 455 364 363
250 28,4 179 6,000 682 365 365
300 34.1 245 192 8,000 909 |..oaee.... 366
350 39.8 213
400 45.5 276 227
500" 56.8 303 251
600 68.2 325 267
700 79.6 333 278
800 90.9 339

Note.—Theabove table gives the theoretical horsepower per foot of fall that may be Aeveloped at different
rates of discharfe and shows the number of days on which the discharge and corresp()nd.mgl horsepower
were I tivel y’less than the amounts given in the columns for discharge and horsenower. 1In using this

. table, allowance should be made for the various losses, the principal ones being the v eel 10ss, which may
be as large as 20 per cent, and the head loss, which may be as large as 5 per cent. .

WINOOSKI RIVER AT RICHMOND, VT.

LocatioN.—At the steel highway bridge about one-fourth mile frort Richmond rail-
way station on the road to Huntington, 2 miles below mouth of F intington River.

DRAINAGE AREA.—985 square miles.¢ .

RECORDS AVATLABLE.—June 25, 1903, to April 30, 1907; July 8 to October 31, 1910.

GaeE.—Chain on highway bridge; read twice daily by George Champang and J. N.
Buley.

DiscHARGE MEASUREMENTS.—Made from the bridge or by wading.

CHANNEL AND cONTROL.—Channel of gravel and alluvium. Control somewhat
ghifting.

o Erroncously given as 885 square miles in reports previously published.
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EXTREMES OF DISCHARGE.—Maximum open water stage recorded, 18.7 feet at 7 a. m.
March 26, 1904 (approximate discharge from extension of rating curve, 29,300
second-feet); minimum stage, 3.45 feet August 20, 1906 (discharge, 225 second-
feet).

WiNTER FLow.—Stage-discharge relation seriously affected by ice; flow estimated
from discharge measurements, observer’s notes and records of precipitation and
temperature.

Diverstons.—No diversions except from tributaries for municipal use.

RecuratioNn.—Power developments above the station affected the distribution of
flow at Llow stages.

Discharge measurements of Winooski River at Richmond, V1., during 1903-1907 and 1910.

G Dis- i
Date. Made by— hei?fﬁ:. charsée. Date. Made by— hgi?ig;. chlg.rz—e.
1903. Feet. | Sec~ft. 1905. Feet. | Sec-ft.
June 6 4.00 (. 202 || Mar. 3 ab.45 06
5.05 | 1,040 4 @5.58 262
4.50 545 || Apr. 3 6.65{ 3,070
5.33 | 1,320 || May 13 4.97| 1,180
4.23 392
4.40 450 1906.
4,42 475 || Mar. 9 H. K. Barrows......... a5.53 585
3.70 146 29 .| 6.96 3,190
3.78 154 || Apr. 13 do | 6.57 3,500
4.42 452 18 | Butterfleld and Nye. .| 9.56 9,180
25 | A. D. Butterfield.......| 6.50 3,380
25 { G.M. Brett........_... 6.50 3,210
7.10 3,610 || May 23 | Butterfield and Brett..| 4.97 1,240
6.16| 2 23 1., L Y 4.97 | 1,200
5.89 1,930 || Sept. 25 | Butterfield and_ Pierce.| . 3.92 389
Aug. 18 4.08 352 || Nov. 30 | A. D. Butterfield...... 5.10 | 1,350
Oct. 31 5.08| 1,210
1910.
July 9 Butterﬂeld and Brett..| 4.31 408
Aug. 29 | G. M. Brett............ 3.80 148

e Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Winooski River at Richmond, V., for the years ending
Sept. 30, 1903-1907 and 1910.

Day. June. | July. | Aug. | Sept. Day. June. | July. | Aug. | Sept.
435 800 285
620 755 235
710 630 260
470 500 235
370 370 235
505 435 235
540 400 2156
435 340 215
340 285 235
260 285 235
285 340 195
285 340 215
215 505 195
260 400 165
260 |, 340 195
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Daily discharge, in second-feet, of Winooski River at Richmond, Vi., for the years ending
Sept. 30, 1903-1907 and 1910—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
6,620 755| 315| 285 195
5,170 755 400 340 215
4,280 710 800 340 235
4,110 620 470 285 | 1,100
3,600 540 370 340 800
2,780 400 | 260 540
2,350 | 620 340 | 235 435
2,220 800 260 195 370
1,970 | 1,300 | 285 | 235 285
1,80 900 23| 235 260
1,850 | 620 235| 235 235
1,740 470 | 235 260 180
1,410 470 900 235 195
1,300 400| 800 | 235 235
1,100 370 505 | 400 400
2,490 | 470 | 315| 340 1,150
4,450 340 2601 315 620
2,350 235 235 215 370
2,000 | 235| 235 195 540
4,990 260 | 195| 235 800
3,770 | 285 195 | 2,930 | 2,930
2,350 | 340 195 | 1, 1,410
1,970 370 195 | 1,250 900
1,740 340 195 710 | 1,050
1,630 285 152 470 | 3,000
1,630 215 340 | 1,850
1,630 315 435 1,740
1,360 260 620 235 | 1,300
1,000 | 285| 540 180 | 1,000

900 | 315 435 195 | 6,520

800 [-vu.... 340 195 [.......

2,040 | 1,040 840 | 5,350 | 1,920

1,810 { 940 | 6,720 | 2,800 | 1,360

1,810 | 1,640 | 7,140 | 1,810 | 1,250

2,640 | 1,420 | 3,020 | 1,250 | 6,930

2,160 | 1,250 | 2,040 990 | 3,940

1,920 | 2,520 | 1,520 | 1,000 | 2,760

1,920 | 2,040 | 1,250 | 1,250 | 2,520

1,810 | 1,420 | 990 | 1,040 | 1,920

1,700 | 1,300 | 790 | 940 | 1,420

1,580 | 1,000 | 695 790 | 1,090

1,360 { 1,360 790 | 650 940

1,140 | 2,280 { 650 570 [ 1,000

1,040 | 2,040 570 610 [ 1,300

1,040 | 2,640 | 650 | 425 | 1,140

1,520 1 2,280 | 740 | 425 990

2,040 | 1,000 | 740 | 3,600 790

1,810 | 1,250 | 1,090 | 2,760 | 1,200

1,580 | 1,420 | 940 | 1,470 | 7,350

1,580 | 1,040 | 990 | 1, 8,620

1,470 | 1,200 | 1,040 | ‘840 | 3,020

1,300 11,520, 695 -790 | 5,350

1,140 | 1,700 570 650 | 3,020

990 | 1,250 495 570 | 2,280

840 | 940 | 425| 495 | 1,810

740 650 495 495 | 1,580

840 | 840 | 460 425 | 1,360

3,040 | 2,760 | 570 | 460 | 1,140

, 2,160 | 1,810 | 570 | 610 | 1,250
. ) 1,470 { 1,700 | 460 | 392 | 1,000
N . . cofennee..[14,200 1,200 | 1,140 | 2,800 | 5 890
3 N 1,100 i....... ceeeeesdiriineafeiea. 12,600 [o.L ..l L,040 ... 0 9,260 | 2,890 |.......
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Daily discharge, in second-feet, of Winooski River at Richmond, Vt., for the years ending

Sept. 30, 1903-1907 and 1910—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Au7. | Sept.
1905-6.

. 840 | 940 | 1,470 |. 3,460 | 1,740 | 1,800 | 1,39 465
940 | 1,140 | 1,150 2,830 | 1,560 | 1,390 | 75 355

940 | 990 | 1,700 3,060 | 1,620 | 1,010 | 595 | 1,990

940 3,150 3,620 | 1,300 | 1,170 | 5% | 2830

840 | 1,140 | 1,020 | 3,140 { 1,120 | 1,500 | 4% | 1,280

2,830 | 1,390 { 1,060 | 5% 870

2,250 | 3,460 745 | 2,2%0 705

1,860 | 2,390 668 979 465

2,250 | 2,680 630 5% 408

4,650 | 1,900 | 630| 58| 528

3,300 | 1,860 | 1,680 5" 495

2,530 | 1,500 | 1,120 | 39 355

10,600 | 1,220 | '785| 3% 355

6,750 1,060 | 630 | 4% 408

3,700 | '785| 465| 435 108

3,140 | 7851 595| 3% 310

2,680 | 785| 408| 3% 290

2,680 | 1,800 408 3'9 355

2,250 | 1,340 630 28 528

1,680 960 465 2% 355

L440| 785 915] 4 355

1,560 960)1,440| 39 355

1,220 | 1,680 828 39 310

1,120 | 5,380 595 435 408

2,250 | 3,140 | 465| 4% | 408 -

3,300 12,1201 435| 275 408

4,470 | 1,500 528 578 - 528

6,350 | 1,060 408 | 5,7%0 433

3,620 1,300 380 | 1,39 560

2,680 | 1,680 | 3,460 828 915

1,990 |....... 2,530 698 |...... .

Day. Oct. | Nov. | Dec Apr. Day. Oct. | Nov. | Dec. | Apr.

Day. July.
y, o0 312 | 2
Lo ml M W =B
3 235 400 261 400
3-- 285 | 400! 20| 435
5 aiz| a0 29| 340
6 20| 2| @ 400
7 312 370 317 370
8 340 | 312| 28| 313
5 B | 28| 2] 62
- 0| 30| 2| 668
285 | 2| a7| 1,20
260 1| 540
1,00 190 2,84 | 1,720
80| 23| 2,001| 1,30
620 1,000
812 veeeeens 900
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Monthly discharge of Winooski River at Richmond, V1., for 1903-1907 and 1910.

[Drainage area, 985 square miles,]

Discharge in second-feet.

Run-off
(depth in
Month. Per ig_rcél_es on
s P inage
Maximum. | Minimum. | Mean. sglq]iaée area).
0. 656 0.15
.694 ., .80
.412 .48
.197 .22
.525 .61
. 626 .70
. 680 .78
.731 .84
. 507 .55
2.00 2.31
4.30 4.80
2.54 2.93
490 .55
370 .43
.441 .51
1.05 1.17
1.19 16.18
1.94 2:24
.608 .68
............. .462 .53
............ .381 .44
.............. .355 .37
4, 200 4.20 4.84
6, 520 3.22 3.59
3,940 1.62 1.87
2,760 1.54 1.72
9, 260 1.64 1.89
5,350 1.25 1. 44
8,620 2.38 2.66
4,200 1.64 22.27
2,160
3,770
3,150

M atadaindad séntadt
aBRBBRRE

P at ntab il nt ot ad vl v
SBEBIAIGRRBES

975
.768
-624

1.70 23.07

831 .84 97

1,400 | 142 1.58

@872 .885 1.02

a1,370| 139 1.60

d 490 ~500 .52

21,600 1.62 1.87

5010 | 5.09 5.68

381 .387 .30

442 -449 52

641 “651 B

1,720 285 730 741 85

o Estimated from gage heights, observer’s notes, and comparison with records of other streams.
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WINOOSKI RIVER NEAR WINOOSKI, VT.

Locarion.—At a highway bridge known as High Bridge, on ihe road from Vinooski
to the lime kilns, 4 miles below Muddy Brook and 7 miles above mouth of river.

DRAINAGE AREA.—1,080 square miles.

REecORDS AVAILABLE.—March 18 to November 29, 1903,

GaGE.—Chain; read twice daily by John De Forge.

DiscHARGE MEASUREMENTS.—Made from railroad bridge about a mile-downstream
from the gage.

CHANNEL AND CONTROL.—Channel deep, with rock bed. Control at dam about a
mile downstream from the gage. Crest of dam 37.5 feet above gage datum.

ExTREMES OF 8TAGE.—Maximum stage recorded, 49.7 feet at 6 p. m. March £4; mini-
mum stage, 28.7 feet at 6 a. m. September 22.

Drversions.—No diversions except from tributaries for municipal use.

ReauraTioN.—Power developments above the station affected the distribution of
flow at low stages.

Accuracy.—Stage-discharge relation affected by operation of gates at the dam 1
mile below the gage. As power was used for electric lighting only and practically
no water drawn during the daytime in the period for which records were o“tained,
the gage heights at high and medium stages may be considered fairly good indices
of the flow. At low stages of the river, however, the water level might | 2 below
the crest of the dam and water stored during the day to be drawn dowr during
the night; consequently gage heights below 37.5 feet afford no indication of flow
other than that the stage of the river was low.

Discharge measurements of Winooski River near Winooski, Vi., during 1203,

Gage Dis- e Dis-

Date. Made by— 1ors, | chao, || Date. Made by— hﬁﬁt. oo,
Feet. | Sec.ft. Feet. | Sec-ft.
Mar. 19 | H. K. Barrows......... 43.25 | 7,450 || Apr. 15 A. D. Butterfield. ..... 39. 45 2,210
Mar. 31 | A, D Butterﬁeld 40. 80 4,476 H. K. Barrows......... 39.00 1 575
Apr. 8|..... oo, 41.30 [ 5,510 27 A.D. Butterﬁeld ...... 387 1,165
do ~..| 41.30| 5,585 || May ¢ | H. K. Barrows......... 38,33 740
g,i%() 18| A.D. B tterﬁeld 38.07 355

5
'
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Daily gage height, in feel, of Winooski River near Winooski, Vi., for 1908.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
38.7 37.6 38.1 34.1 39.56
38.6 37.6 38.3 35.3 39.7
38.6 37.6 38.25 37.3 39.5
38.4 37.7 38.0 37.2 39.5
38.4 37.55 | 38.0 37.4 39.5
38.4 37.5 38.0 37.8 39.45
38.25 | 37.3 38.1 38.55 39.5
38.3 37.3 38.15 39.0 39.4
38.3 36.65 | 38.05 39.4 39.4
38.3 36.5 38.0 40.1 39.4
38.2 37.85 | 38.0 40.0 39.4
38.25 | 38.85| 38.0 39.75 39.3
38.15| 39.656 | 37.95 39.1 39.3
338.1 40.05 | 38.1 39.1 39.1
38.1 40.1 38.05 38.95 39.1
38.1 30.45 | 37.95 38.75 39.1
38.1 38.6 37.9 38.7 39.25
381 | 38.5 | 37.9 38.95 | 40.3
38.1 38.4 37.9 39.4 40.8
38.05 | 38.4 38.0 39.75 40.7
38.0 38.6 38.4 39.7 40.05
37.95 | 38.9 39.3 38.9 39.6
37.9 38.85 | 39.3 3 39.5
37.9 39.0 39.3 39.35
37.85 | 38.9 39.0 39.2
37.75 | 38.5 39.0 39.1
37.7 38.5 39.0 39.25
37.7 38.5 38.85 38.8
37.7 38.4 38.6
37.7 38.2 38.3
377 |eeeeucen 38.3

Monthly discharge of Winooski River near Winooskt, Vi., for 1903.

Discharge in second-feet.
Month.
Maximum. | Minimum. | Mean.

March 18-31. 23, 400 4,020 11,900
LAipﬂ] ....... 7,790 1,030 2,87

ay 1-21. 1,160 305 616
June 12-30.. 3,240 537 1,420
July 1-15, 20-31 . 2,000 305 810
ANZust 1, 2. o e ——————- . 657 420 538
October 7-81. ... e . 3,240 - 970 1,870
November 1-28. ... ...t 4,500 1,300 2,330

Note.—Discharge computed from a rating curve well defined between 350 and 6,000 second-feet. Dis-
charge not applied to gage heights below 38.0 feet.

STEVENS BRANCH OF WINOOSKI RIVER NEAR MONTPELIER, VT.

LocatroNn.—Near highway bridge on' Marvin farm, about one-fourth mile above the
confluence of Stevens Branch with Winooski River and 3 miles from Montpelier.

DRAINAGE AREA.—130 square miles.

RECORDS AvarnABLE.—July b to September 30, 1910.

Gace.—Vertical staff on left bank 60 feet below the bridge; read twice daily by
W. B. Marvin.

DiscaarRGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Channel covered with gravel and alluvium; control
probably permanent throughout period covered by records.

RecuraTIoN.—Disttibution of flow throughout the 24 hours probshly affected by
operation of power plants, Very little storage in the basin.

Accuraoy.—Data insufficient for determination of daily dischavge. Results of
discharge measurements and gage reading twice daily show in a general way the
flow during the perled,
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Discharge measurements of Stevens Branch of Winooski River near Montpelier, Vi.,
during 1910.

[Made by G. M. Brett.)

Date. Gage Dis- Date. Gage | Dis-

height. | charge. height. | charge.

Feet, Sec.-Jt. Feet, Sec.ft.

11158 PR 1.79 7/7 Aug. 10. . oo 1.75 €4
- 1.38 4.3 < TP 1.63 46.2

Daily gage height, in feet; of Stevens Branch of Winooski River near Montpelier, V.,
Jrom July 5 to Sept. 30, 1910.

Day. July. | Aug. | Sept. Day. July. | Aug. | Sept. Day. July. | Aug. | Sept.
1.65 1.55 L5 1.5 1.8 1.48 | 1.65 1.55
1.6 1.5 1.45( 1.85 1.65 1.5 1.6 1.5
L5 1.5 1.5 | L.75 1.65 1.45| 1.6 1.6
2.25 L7 1.8 1.35 1.75 1.25| 1.5 1.6
2.25 1.6 1.65 | 1.6 1.85 1.45| 1.45 1.758
2.6 2.9 1.5 1.7 1.75 1.35| 1.55 1.85
1.95 2.5 1.3 1.8 1.75 1.5 145 1.95
1.65 1.9 1.4 1.65 1.66 1.621 1.4 3.15
1.56 1.85 1.45| 1.65 1.55 1.6 1.55 2.35
1,55 1.85 1451 L7 1.5 }2 i gs 1.95

NORTH BRANCH! OF WINOOSKI RIVER AT MONTPELIER, VT,

LocaTioNn.—A short distance below dam of Lane Manufacturing Co. at Montpelier,
about half a mile above the confluence of North Branch with Winooski River.

-DRAINAGE AREA.—T8 square miles (measured on post-route map of Vermont, edition
of 1915).

RECORDS AvATLABLE.—May 15, 1909, to December 31, 1914.

Gage.—Vertical staff attached to stone wall and tree on left bank; read twice daily
by S. A. Luke,

DiscHARGE MEASUREMENTS.—Made from steel highway bridge or by wadiug.

CHANNEL AND coNTROL.—Channel covered with boulders and gravel; somewhat
shifting. Control influenced by backwater from Winooski River at hizh stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 10.3 feet at 4.30 p. m. April 20,
1914 (approximate discharge from extension of rating curve, 4,540 second-feet);
minimum discharge of about 2 second-feet at various times when water held
back by dam,

WINTER FLOW.—Stage-discharge relation usually affected by ice.

ReeuLatioN.—Distribution of flow during the day affected by operation of power
plant above station.

Accuracy.—SBeveral rating curves have been used; apparently impossible to develop
a single rating curve for all stages owing to shifting of channel and varying effect
of backwater from Winooski River. Mean daily stage not determinable from
two gage readingd a day owing to diurnal fluctuatiops caused by operation of
power plants above. Following tables show discharge corresponding to each
gage reading. Comparison of records with records obtained at othe- stations
indicates that the determination of mean monthly flow derived from two gage
readings a day and special computations may be fairly good, except for periods
of high water in Winooski River, when data for this station are uncertain.

1 Somaetimes oalled Worcester Branch,
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Discharge measurements of North Branch of Winooski River at Montpel'=r, Vt., during

1909-1914.
Gage Dis- ‘ - Gage | Dis-
Date. Made by— height. | charge. Date. Made by height. | charge.
1912,
Oct. 12
13 |.
14 [
1913.
Mar. 26
26
Apr. 28
. 1914.
Apr. 21 | T. W, Noreross......... 1.76 126 Apr. 25
21 |..... d0...e..... J|on72 116
Oct. 26 | C.C.Covert............ 2.20 | 201 27
May 15
1911 16
June 20 | G. H. Canfield......... 1.07 28 29
Aug. 6 [..... L [ SO, cereeaann .80 4.9 || July 1
1912,
Feb. 20 | G. H. Canfield......... c1.59 31
Sept. 4 | J. G. Mathers.......... 1.45 70
o Estimated. b Gage height uncertain. ¢ Stage-discharge relation afi~cted by ice.

Twice-daily discharge, in second-feet, of North Branch of Winooski River at Montpelier,
Vt., for the years ending Sept. 30, 1909-1914.

May. June, July. August. September.

Day.
AM|PM|AM|PMAM|PM AM|PM|AM PM

e 10

a Mean flow for 24 hours, éetermined by special computations.
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Turce-daily discharge, in second-feet, of North Branch of Winooski River at Mmtpélier,
Vt., for the years ending Sept. 30, 1909-1914.

October.

November.

December.

January,

February.

March.

AM|P.M

A M. | P.M.

A. M.

P. M.

AM. | P.M

A M. | P.M

A M.

@
B

79

I

8% ¥8EES

s
=
=

Boz musss ae

E3

o Mean flow for 24 hours, determined by special computations.

.
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Twice-daily discharge, in second-feet, of North Branch of Winooski River at Montpelier,
Vt., for the years ending Sept. 30, 1909-1914—Continued.

October. November. December. January. Februa~y. March.
Day.
AM | PM|AM|PM|AMI|PM|AM|PM|AMP.M|AM P M
1910-11.
) PO 30 51 79 96 51 79 115 115
2 490 |....... 64 87 45
;S 205 9| 32 380 40
4o, 205 51 290 260 51
[ J . 40 450 450 45

Day.

September.

LJAM.

P. M.

1910-11.

®

40 |.......
30 30
....... 25
40 30
45 30
51 21

83

.
N
.

sames 8
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Twice-dasly d'wcharge, in second-feet, of North Branch of Winooski River at Mcnipelier,
V., for the years end;,ng Sept. 80, 1909-1914—Continued.

October. November. December. January. February. March.
AM |[PMJAM |PM[AM|PM|AM|PM|AM|PM|AM|P M

Day.

1911-12.

us | 1,280 74| 17| se| 1| sel....... 34
127 's90| 83| 17} 17 23| 4| %5 43
335 447 3| 34| 68 66

mo| 335| 258| 10| 5)....... 17| 43 66
79| 234| 187] 10| 34|77B| 43| 34 54
362] 165| 145 3| 43| 34| | 30 43
1650 210 165 |....... 2| 25| 43 34 43
27| 45| a1z 31 1wl 25| 48l.....)] 25
10| 15| o4 1 1] 17| 43| %0 43
wo| 79| o4 1 1| 25} 17| 25 34
ol 5] 10 1| s4] 95| 25| 25 43
) 43] ‘es 1| @] 25| 8| 54
ol sl 1 1 1| 84| 4| 25 34
187 5| 79|...... 2| 34| $| 25 34
127] 43| 66 3] 25| 34| 66f....... 5
145 ....... 66 1] 84] 34| 54| 300| 234
66| 54 2| 4| 17| 17| o4 127

335! 43| s 3| 54l...... "17| 43 86
3| 5] 17| #@|7iF| 25| 9| 258

234 34| 54 2 3| 10 258 | 187
1,00| 34| 43]....... 10 5| 25| 187| 145
u7| 34| @@} 8 17 ceeense| 127
418 |.......| 34| 34| 54 5| 17 79
o3| 7725 | 34| 34| 4] 10 17| 4B 66
35| 25| 43| o5{ 43l...... 17| 6
a0 17| s8] 10| 43| 17| 48] s 80
us| 10| 4 5] 10| 17| 145 34 6
0| 17| B4{....... 7] 5| 3l 66
7| 17 5| 34] 25| 66]....... 34

842 |....... 17 31 43| 25| 43| e 10
FICT O 3] 5| 95| 4al...]......
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Twice-daily discharge, in second-feet, of North Branch of Winooski River at Montpelier,
Vt., for the years ending Sept. 30, 1909-1914—Continu-d.

October. November. | December. January. Febrrary. March.
Day.
AM|P.M|AM|PM|AM|PM|AM|PM[|AM PM|AM| PM
1912-13.
66 66 79 (-een.-n 66 54 48 145
66 127 25 43 66 48 43 |.......
66 ....... 110 600 362 43 110 66
43 66 66 536 3356 390 258 54
25 79 86 165 145 [.o.e.ns 165 66

54 66 79 258 362 94 110 79 66 ... ... ].......
43 66 127 309 258 165 145 72 66 [.ooooiifonnnnnn
43 | 1,400 666 J....... 145 110 127 54 L5 [ .

April. May. June. July. Augnst. September.

Day.

AM|PM(AM|PM|AM|PM |AM|PM A.M.‘P.M. AM.|P.M.
1912-13.

. sl e6l...... wo| u| 22 8 = 4 4

54| e8] 1277) 94| 14| 18 8 4 8 i

3| s nl w 4 4l ... ‘ 8 8 14

....... 2] 66] 79|...... 4 4 3 4 3

38| 4| 54| 66 4 4 4 32 4 8

221 54| 43| 60...... 8 4 8 4 8

32| 18] 43| 66 g 22 4 Y IO 8

22| 18f|....... 54 8 4 3 4 4 8

32| 54| 48] e 4 4 3 4 4 4

32| 4] 32| 43 al 22l 4 4 4

....... 14| 32| 5| 18] 2 4 4 4 4

2| | 27| @ 8| 2 3 4 4 4

22| 54 54 |....... 8 3 3 4 1

2| s 27| s|77is| a2 2 4l ... 8"

7| 8. 22| 92 a2 3 4 8 8

8| 2| 5 sl 18 3 4 8 6

43| 38( 66 8| 22...... 3 4 6

32| 32| 43 g8l 14 3 4 4 4

3] 2| 3| s 2 4 u 4 4

54| 22| 32l...... 8 8 8 4 4

54 Wl 2 4 8 4 4l 4

127 |onon. .. 14 8 8 4 4 i 2

83| ia| 2 8 8 8 4 8 66

335 14| 2 4 4. 4 8 48

234 14 32 4 4 4 14 8 32

110 4| 43| 18| 43 4 8 4 11

9] 1] 2. 1 4 u 8 8

187 14| 22|77 a3 4 78 R ¢

842 |....... 8| 43, 68 4 14 4 14

234 81 14| 21| 4 s 14 6 14
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Twice-datly discharge, in second-feet, of North Branch of Winooski River at Mantpelier,

Vi., for the years ending Sept. 80, 1909-1914—Continued.

October. November. | December. January. February. March,
Day.
AM|PM.|AM PM|AMPM|AMPM|AMP.M|AM P M
22 32 54 22 66 43 66 (.......
[ 3 22 43 79 48 66 1.......
8 32 32 66 127 43 72 feeennnn
8 22 54 94 9 |...... 48 {o......
8 22 43 79 9 43 i - .-
22 22 38 54 66 54
22 22 32 feee...- 43 43
14 22 38 187 210 38
14 22 43 473 102 38
14 110 127 54 94 43
8 43 66 48
8 43 66 43
22 32 32 66 43
22 54 27 54 1.......
27 *n 22 54 5
14 22 22 22 43
14 32 22 43 32
8 14 22 32 32
....... 4 .22 38 43
54 60 418 335 32
145 66 210 145 |.......
79 110 94 9 32
54 110 72 66 43
32 54 54 79 22
32 283 43 66 27
26 165 210 43 54 32
R 258 187 14 14 22
“ 79 14 54 |.......
43 66 18 54 32
43 66 |....... 14 32
32 60 | .oooofeeeinns 43
April. May. June. July. August. September.
Day.
AM|P.M AM|PM|AM|PM|AM|PM AM|PM AM PM
1913-14 |
) 415 650 530 8 62 25 41 35 4 87 78
2 570 490 490 450 16 62 48 170 |oeeee.. 6 96 70
F: JR R 320 380 . ..... 490 16 35 106 115 6 8 35 55
[ S 205 320 650 490 16 70 55 62 3 16 55 0
[ 182 230 690 570 41 87 55 41 4 35 70 8
[ T 136 205 530 490 35 16 41 25 4 25 |cennnn 48
Teeeiienan 136 136 450 320 {....... 8 20 48 4 25 7 115
- TR 205 350 320 200 8 62 16 62 30 4 115 170
L IR 1,500 | 1,000 290 230 16 35 25 70 |eeenen. 4 78 87
b (1 730 610 {....... 205 16 35 35 70 4 25 55 70
b 5 415 530 182 136 8 41 35 30 3 20 56 70
120 e 715 136 159 62 |....... 20 4 16 70 41
| 1 . 380 490 136 126 4 20 16 62 4 8livaen-n 35
| 7 . 415 490 115 126 |....... 4 16 70 6 25 35 7
b 1 TN 380 570 78 115 8 4 8 35 25 4 25 35
b [ T 570 490 96 62 3 16 4 35 |...... 4 16 30
b i . 380 610 )....... 55 4 16 4 41 4 20 8 30
| £ F 530 | 1,000 62 106 8 4 62 4 4 25 6 25
19l 1,450 | 2,920 48 78 3 1h...... 4 6 25 70 6
| O 4,480 | 4, 35 70 4 3 4 30 4 25 | eeeens 4
b1 3,700 | 1,720 35 62 |....... 3 6 41 4 25 4 20
Py 1,840 690 35 62 4 16 4 25 30 20 4 25
.5 J 6850 610 25 55 3 1 4 30 {eun... 25 6 30
P 610 490 1....... 35 3 70 4 25 25 30 4 41
P P, 650 450 41 78 4 16 41 4 8 30 4 30
. | S, 490 490 35 62 4 70 |eeeee-. 4 12 25 55 25
P 1 . 610 690 35 62 3 4 4 25 4 25 |....... 41
P T, 955 910 25 48 1ae.. .. 4 4 20 6 25 48 70
200 il 1,150 | 1,400 25 62 4 60 3 48 25 78 55 70
b {1 1,200 { 1,350 16 16 4 48 25 30 [.e.... 162 30 48
3 A P ORI R - 71 P P 4 20 205 b3 Tl R SO
!

78175°—wsp 424—17——35
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Twice-daily discharge, in second-feet, of North Branch of Winooski River at Montpelier,
Vt., for the years ending Sept. 30, 1909-1914—Continued.

October. | November.| December. October. | November. | December,
Day. Day.

AM | PMAM|PMIAM|PM A M. | P M, AN, |P.M[AM.|P.M.

62 70 30 30 78 136 6 48 | 177 | 650 55 62

35 48 25 42 | 182 205 62| 365 | 32)| 218 62 48

30 42 25 25| 230 218 205 | 159 93| 106 78 48

20 20 25 351 159 125 70 70 62 78 62 48

20 62 20 35 96 87 78 87 ” 87 62 62

6 62 25 35 48 48 70 62 ™ 70 48 48

4 30 30 30 42 55 42 70 kp] 62 48 41

6 62 [...... 35 55 48 35 48 42 30 78 115

20 35 42 48 42 55 35 35 62 55 62 96

42 8 42 42 48 55 25 25 4 62 62 55

| b 4 4 30 35 35 48 25 48 55 62 78 96
120 ........ 4 6 25 35 78 35 25 30| 133 | 335 96 78,

) & 6 30 25 35 25 30 20 35| 182 182 96 136

14, ....... 4 35 30 48 35 42 30 48 62 115 48 96

| F . 4 55 42 42 35 55 8 30 62| 115 48 96

20 25 e 41 115

onds to gage readings at about 6.50 a. m. and 4.30 p m.; on Sundays

NotE.—Discharge given corresg
usually one reading between 2 an

5p.m. Determination of discharge above 600 second-feet uncertain,

Monthly discharge of North Branch of Winooski River t.lt Montpelier, Vi., for the years
ending Sept. 30, 1909-1914.

[Drainage area, 78 square miles.]

Discharge in Discharge n
second-feet. | Run-off second-feet. Run-off
(depthin - (depthin
Month. inches on t:acgu Month, inches on ?acgl,"
Per |drainage y- Per | drainage y.
Mean. | square | areu.) Mean. | square | area.)
mile. : m'le.
1910-11.
3.46 2.19 | B. 0.52 | C.
7 .81 | B. .30 C.
331 .38 | C. .74 ]C.
. 336 .39 | C.
.478 .53 | C. 21.78
.474 .55 C. 2.38 | C.
. 743 .83 | B, 1.84 | B.
. 442 51| C. 5.15 | D.
. 866 1.00 | D. 1.63 | D.
. 641 .67 | D. .83 | D.
7.22 8.32 | D. 240} D,
3.63 4.05 | B. 10.15 | D.
2.60 3.00 | B. 4.36 1 C.
1.8 2.04 | B. 1.82 | B.
. 479 .56 | C. 281 C.
.Al5 .| C. .49 | C.
1.13 1.26 | B. 1.14|C.
The year...| 136 1,74 23. 49 The year. .| 192 2. 46 33.47
1910-11. 1012-13.
3 21 1.40 | B. October......... 17 2.19 2.52 | C.
1.47 1.64 | B. November....... 168 2,15 2.40 | B.
1.09 1.26 | B. December....... 120 1. 54 1.78 | B.
1.47 1.70| D. January......... 200 2.56 2.95| B.
.513 .53 | D. TFebruary........ a75 . 961 1.00 | D.
1.03 1.19 | D. March........... @ 500 6.41 7.39 1 D.
8.81 9.83 | C. April............ 254 3.26 3.64 | C.
1.78 2.05| B. 2 110 1.1 1.63 ] B.
. 556 .62 C. June............ 40.7 . 522 .58 | C.

¢ Discharge estimated by comparison with near-by drainage basirs,
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Monthly discharge of North Branch of Winooski River ai Montpelier, Vi., for the years
ending Sept. 30, 1909-1914—Continued.

Discharge in Dischargein
second-feet. | Run-off second-feet. | Run-off
(depthin (depthin
Month. inches on %:cm- Month. : inches on %’g‘"
. Per | drainage Y. M Per drau‘a§e -
ean. | Square % ean. | square | are»
mile. mile.

1912—13 1913-14.

............. 15.2 | 0.195 0.22| D, il.... 852 10.9 12.16 | D.
Au 1 SO, 6.1 .078 .09 | D 188 2.41 2781 D.
September. ..... 8.7 112 121D 20.2 . 259 .29 ) C.

32.4 .415 481 C,
Theyear..| 140 | 179 24.32 2.4 .313 .381cC.
46.8 . 600 .671C.
1913—14
......... 47.0 . 603 70} C. The year..| 129 1.65 22.37
'\Iovembcr 58.0 . 744 B. =
December. .| 586 751 87| B. 1914
lanuary... .| 835.0 449 521 C, October......... 44.8 .57 .66 | C.
Febrnary........| 30,0 . 385 .40 1 D, November....... 79.2| 102 114 | B.
March........... 2156 2,00 2.31| D. December....... 75.7 .963 1.11 | B.

@ Discharge estimated by comparison with near-by drainage basins.
o
DOG RIVER AT NORTHFIELD, VT.

Location.—At highway bridge near Norwich University campus in Northfield.
Union Brook joins Dog River a short distance below the station.

DRAINAGE AREA.—47 square miles' (surveys of Norwich University students).

REcorps avaiLaBLE.—May 14, 1906, to September 30, 1916. Records fromr May 14,
1909, to August 22, 1910, at lower highway bridge. August 23, 1910, to date at
the present site.

Gaars.—Gurley 7-day water-stage recorder installed October 8, 1914. Gag> heights
referred togage datum by means of a hook gage inside well. An out+ide staff
gage is used for auxiliary readings. Records prior to October 8, 1914, based on
two readings a day of staff gage.

DiscHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND cONTROL.—Channel is composed of gravel and alluvium; shifts
slightly.

EXTREMES OF DISCHARGE.—1910-1916: Maximum stage recorded at present site,
8.5 feet March 25, 1913 (discharge, 3,400 second-feet); minimum stege, 0.60
foot September 10-11, 1913 (discha.rge, 3.0 second-feet). At the lovrer gage,
1909-10, there was practically zero flow at various times due to holding back
of water by dam above gage. _

WiNTeER FLow.—Stage-discharge relation occasionally affected by ice; discharge
determined from gage heights, discharge measurements, and weather records.
RecuraTioNn.—A study of the discharge records indicates that a storage of £7,000,000
cubic feet might be required to insure a continuous flow 23.5 second-feet or 0.5
second-foot per square mile at Northfield for 90 per cent of the time during a
year of extremely low flow; a storage of 45,000,000 cubic feet would probably
insure this rate of flow for 90 per cent of the time during the average year. Opera-
tion of a small power plant above the station affects the distributio~ of flow

throughout the day, but the range of fluctuation is not great.

Accuracy.—Results good.

CooreraTiON.—Water-stage recorder maintained and some discharge measurements
made by students of Norwich University under the direction of the professor of
civil engineering.

1 At lower highway bridge, 57 square miles.
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Discharge measurements of Dog River at Northfield, V., during the years ending Sept. 30,

1909-1916.
Gage | Dis- _ Gage | Dis-
Date. Made by— height. | charge. || D2te- Made by. height. | charge.
1909, Feet. | Secft. 1914, 5 Feet. | Sec.-ft.
May 14 | D.M. Wood...........| ©3.28 133 Nov. 21 { A. E. Winslow and
19 | Norwich  University student..............I 143 27.7
students............. a3.58 180 Dec. 5| Norwich University
19]..... do..oiiiiiiiiiaa. 53 164 students............. 1.76 46.7
27 §..... L 1.88 88.6 [: 3 OO s L Y, 174 46.4
28| D.M. Wood........... a3.29 127
June 24 |..... d0.ecianiaeenee. ] 22,76 4.5 1915. . .
24 1..... [« [ T 118 22 Jan. 16 | Norwich  University
July 21 |..... [ o T, 22.71 40.1 students............. 1.53 38.2
21 f..... L T+ T ceeed) @2,02 514 || Feb. 1(35
1910, 20
Mar, C. 8. Carleton..........| 3.92| 419 25
Aug. 9| G.M. Brett............ 1.03 12.9 27 .
24 |..... do........ ceveaneas  LOO 12.0 || Mar. 6 o
May 4| R.S.Barnes........... 1.97 68.3
1911. June 8| C. H. Pierce........... 1.10 14.6
June 19 | G. H. Canfield.........| 100 12.0
Oct. 16 | Knowlton and George..] 1.40 28.7
1912, 2 |..... L« (1 S, 1.18 15.9
Sept. 13 | J. G. Mathers..........| 128 29.0 || Nov. 6..... do.......... . 112 17.1
] 15| G. F, Adams.. ... 120 18.3
1913. 15 |..... do.......... J 1.35 21.4
Mar, 27 | R. 8. Barnes...........{| 7.50]| 2,520 15| R.C. Knowlton ....... 1.35 25.3
27 |..... d0.neecrncuennnaned  7.00 1,960 20 | Knowlton and George..| 1.91 71
Apr, 28 |..... 0nseneeecmanenees| 1.93 90 2 J..... 0cicsannancannas 1.86 64
Sept. 14 | G. H. Canfield......... .70 3.7{| Dec. 4|..... [+ [ T, ceess| 129 22.2
1914. 1916.
Apr. 26 | R. 8. Barnes........... 3.62 364 Feb. 14 34.4
July 17| C. S. DeGolyer......... 1.06 14.5 || Mar. 21 38
Oct. 9| C. H. Pierce........... 0.94 7.6 || Apr. 6 252
Nov. 21 | C. 8. DeGolyer......... 1.46 26.2

e (Gage height referred to lower gage.
b Discharge estimated. Zero flow at gage height 2.0 feet.
¢ Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Dog River at Northfield, Vi., for the years ending Sept.
30, 1909-1916.

Day. | May. | June. | July. | Aug. | Sept. Day. May. | June. | July. | Aug. | Sept.
1909. 1909.
....... 103 16 2 8| 16....... 260 84 14 24 5
159 14 14 10§ 17....... 218 56 24 23 6
123 31 14 7 18....--. 220 61 13 39 5
96 26 9 7| 19....... 190 40 19 16 4
284 7 10 6 2....... 226 18 18 6 5
278 15 14 14 204 24 15 3 5
127 12 22 5 156 23 10 4 5
156 7 3 9 160 60 15 3 7
135 15 8 8 148 18 14 9 22
93 12 12 6 129 18 3 22 10
100 12 9 6 98! 22 16 12 2
76 16 10 5 74 31 1 13 4
63 16 2 7 156 18 13 12 71
97 15 2 5 156 16 15 4 52
72 14 0 7 148 14 14 16 32
141 feaeeeen 10 - N O,
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Daily discharge, in second-feet, of Dog River ai Northfield, Vt., for the years ending Sept.
30, 1909—-1916—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Au7. | Sept.

29 |....... 9 15
45 | ... 9 20
25 |....... 8 20
18 |oaoeuet 8 40
20 1....... 1 60
22 |ieuenes 10 94
b P 9 48
14 ....... 7 40
........... . [ PO

33 30 56 |....... PP - - 87 203 |....... 9 9 12
51 55 8 7 10
33 10 6 12
32 8 6 11
30 9 5 8
28 8 5 25
25 12 8 12
25 7 5 12
25 7 5 25
33 45 |....... [P PN I vees| 156 70 [....... 6 5 24
30 440 ... R RN [ P 177 8 10 19
26 . 163 5 9 19
25 . 332 5 6 14
23 o312 5 6 12
23 b2 2 PO F ceseeen]aaeeena] 647 6 6 16
25 [ 1 PR P N BT 353 5 6 37
23 239 7 4 36
22 192 14 6 22
20 146 8 9 9
18 99 7 7 15
18 239 35 18 6 6 9
17 215 31 12 6 5 28
28 207 28 11 5 5 22
31 256 24 12 7 4 15
24 239 28 10 13 5 13
26 256 25 13 10 8 20
35 274 25 14 10 5 19
44 256 24 12 8 18 19
35 240 24 1 483 67 18
31 223 20 12 16 23 30
b1 L PP P PR P F ) 15 0....... 1 121......
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Daily discharge, in second-feet, of Dog River at Norihfield, Vi., for the years ending Sept.
30, 1909-1916—Continued.

g&* v ik e B R R G0 OO0 R sl i O R

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1911-12.

192 92 419 7 8 10

123 a 223 12 9 31

9 78 223 14 19 20

84 Kt 184 12 13 16

231 68 156 10 10 16

682 111 130 6 13 17

1,320 105 136 13 8 14

718 86 111 12 9 12

312 84 84 10 8 10

274 82 79 9 10 9

239 69 90 16 13 15

274 63 81 12 18 17

312 69 76 11 10 10

293 89 62 13 15 11

443 (5] 50 12 13 10

1,030 94 53 9 10 69

553 274 52 7 10 28

419 177 44 8 10 18

419 130 41 25 12 20

274 136 37 12 11 41

27 496 33 16 8 94

239 256 30 43 8 47

353 223 27 20 10 33

223 17 24 11 9 30

215 142 23 12 9 25

192 123 23 10 12 2t

192 111 21 9 28 27

149 86 19 8 13 19

130 156 17 8 10 21

105 443 16 8 10 48

....... 419 |....... 10 10 [-eenenn
71 59 99 18 215 88 99 10 7
67 52 35 24 177 81 88 9 7
223 130 39 15 149 7 82 10 6
136 130 46 18 312 68 94 8 8
105 g 46 18 443 73 79 10 8
163 30 33 13 293 62 70 8 9
136 123 35 15 215 52 87 8 6
111 24 31 15 177 52 61 15 5
82 31 30 50 142 57 57 23 5
86 35 30 239 177 50 48 28 5
79 44 25 77 177 49 35 19 5
55 312 25 117 163 46 24 10 4
57 94 25 65 156 43 35 15 4
55 77 25 (1,390 163 49 34 12 6
59 77 25 647 163 41 24 10 5
59 72 20 256 130 57 33 8 5
52 184 20 57 136 52 35 8 4
50 256 20 88 130 48 41 6 7
111 223 20 256 | . 170 47 35 8 5
72 149 20 419 136 40 30 7 4
48 443 62 312 123 38 25 7 4
52 156 111 149 123 82 23 6 5
46 111 65 177 136 136 25 6 7

39 156 31 396 136 177 23 8 4 7

35 99 25 838 123 111 17 9 4 5

39 117 99 13 12 4 4

39 111 7 19 5 8 5

39 u 111 13 30 5 5

37 99 274 12 24 5 4

47 92 156 12 12 5 4

3 D 67 l......0 105 creeees 123 1....... 9 ' RO
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Daily discharge, in second-feet, of Dog River at Northfield, Vi., for the yegrs ending Sept.

30, 1909-1916—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. [ Avg. |Sept.
1913-14.
82 215 496 39 30 12 185
99 223 353 30| 28 1¢ 14
77 192 353 48| 4 12 23
71 223 312 62| 28 &2 26
68 163 312 72| 53 7.9 14
77 62 293 39| 4 7.7 13
67 149 231 39| 35 7.3 12
57 312 200 40 24 8.9 18
56 312 185 391 24 7.6 14
57 443 156 31| 24 7.6 12
55 419 142 241 24 7.2 14
62 583 123 18 21 78 11
62 231 142 18 18 &7 9.8
57 274 136 181 13 &.2 8.8
53 312 123 15| 10 7.9 11
62 239 11t 23] 156 £.0 9.3
94 293 99 28) 34 £.6 7.2
m 419 92 19| 65 .8 8.3
82 | 1,850 88 18| 26 1 7.2
75 | 2,010 81 31} 17 .6 7.0
142 756 78 19| 14 26 7.0
86 496 72 17] 12 20 6.0
67 | 396 67 121 15 1 5.0
62 396 57 91 21 7.8 11
62 583 55 15| 16 u 12
49 682 57 9| 11 €.8 11
312 396 49 1 9.9 €1 14
177 443 44 10 8.5 €.3 14
223 838 39 21| 12 37 18
192 496 41 28| 26 55 17
215 |--..... 38 [---ennn 17 26 f.......
178 5 71 221 53 48 22
149 80 90 20| 80 125 20
112 69 78 19| 58 61 20
110 72 69 19| 67 4¢ 18
103 91 62 17 | 58 6€ 18
96 93 58 14| 49 51 17
86 100 54 141 35 4 18
81 206 83 16 | 190 48 20
78 213 71 14 | 265 7€ 18
70 505 58 12 | 118 5€ 18
70 695 51 16| 79 44 16
58 630 47 36| 61 3 12
58 308 59 26| 82 41 12
58 215 56 211115 3€ 13
51 185 46 18| 81 37 13
51 166 42 251 59 3¢ 12
47 146 45|, 62 54 48 12
42 128 48 53 | 58 34 11
38 121 44 38| 54 2¢ 12
41 106 40 47 64 2 14
47 87 37 31| 48 20 23
44 81 37 25| b1 34 25
51 75 34 21| 51 7€ 17
74 80 31 20 43 40 16
99 74 29 20| 41 53 14
125 78 36 16| 39 4c 15
81 69 42 18| 36 31 20
80 62 35 241 30 28 15
70 61 30 171 42 24 4
53 64 26 16| 31 2% 13
62 1....... 24 ... 27 2 ... .
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Daily discharge, in second-feet, of Dog River at Northfield, Vt., for the years ending Sept.
30, 1909-1916—Continued.

\
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | J-ly. | Aug. |Sept.
1915-16.
13 19 32 581 308( 140/ 505| 125 69 48 26 13
16 19 27 54 168 133 §05 107 53 43 24 15
22 1w 27 51 136 125 286 102 56 55 21 15
18 16 24 47 102 110 224 107 124 64 21 12
2 17 24 53 88 90 | 206 84 88 65 19 13
29 18 25 159 76 78 217 76 92 46 21 14
22 17 25 103 56 67 215 71 69 39 19 14
21 16 22 72 53 62 183 72 87 19 13
16 17 18 57 55 58| 178 71| 118 39 32 12
13 17 17 58 48 58 167 60 144 14 30 1
13 15 18 47 45 58 190 60 173 37 22 11
13| 16 14 38 46 53 217 50 133 47 20 10
13 16 15 38 44 g() 217 48 93 60 20 9
L) 15 16 33 43 9 208 49 72 50 18 9
47 22 18 33 44 38 215 45 62 36 17 27
2 29 18 34 44 35 245 73 78 31 15 24
20 20 17 31 44 34 276 405 149 29 14 18
18 18 27 38 32, 255 368 138 26 15 1
19 20 45 29 33 34 217 195 18 23 15 1
20 85 36 33 31 34 194 154 170 22 14 13
18 39 30 52 31 37 187 133 119 23 13 12
17 33 27 93 30 36 215 127 99 57 13 12
16 27 27 190 29 31 355 118 84 93 14 16
16 25 116 27 33 7 102 75 45 14 16
16 22 27 96 45 36| 245 83 75 39 13 4
16 22 141 217 392 44 211 72 72 34 12 12
18 22 115 445 226 76 180 62 4 49 17 12
17 25 97 650 190 152 160 57 121 42 18 n
4 28 76 265 165 245 144 72 32 22 1
17 44 60 195 |....... 392 141 72 58 30 1 42
20 |....nee 44 197 1..oee 430 |....... 104 |....... 28 M.

NortE.—Discharge May 14 to Dec. 31, 1909, determined from special computations ¥ = using an approxi-
mate rating curve when applicable, but taking account of conditions of regulation an records of precipi-
tation. Discharge May 18, 27-30, June 9, Sept. 20-27, Oct. 6, 18, 29,and Nov. 10, 13, 20~2". 1910; Apr. 9,19, 26,
29,and May 1, 2,19-21,30,1911; and Apr. 16, May 29, July 25, 1915, estimated by interpnlation and compari-
son. Discharge Dec. 12-25, 1909; Jan, 7 to Mar. 15, 1912; Feb. 9-20, 1913; Jan. 11 to Feb. 28,1914; Dec. 20,
1914, to Jan. 15, 1915; Jan. 30 to Feb. 5, 1915; and .T'a.n 9-20, Feb. 5-25,and Mar. 2-20, 1916, 5lurmg which
periods stage-discharge relation was affected by ice, ascertained by means of gage heights, discharge meas-
urements, and weather records.

Monihly discharge of Dog River at Northfield, V., for the years ending Sept. 30, 1909-1916.

[Drainage area, o 47 square miles:]

Di in second-feet.
ischarge in second-feet. (dRm%f f_f
() m
Month. P Inches on [4CCU-
Masimum. | Minimum. | Mean. | square | drainage |™¢%:
. a3 . . ol S area,).
260 74|, 164 2.88 1.93 | B.
284 14 82e2 1.44 1.61 | B.
31 3 14.6 .256 .30 | C.
39 0 11.1 198 .22 | D.
71 2 1.5 .202 23 | D,

- October 40 4 11.8 207 24 C.
November. 48 41- 19.7 .346 .39 | B.
December. ... 32 4 20.0 . 351 .40 | C,
March 17-24 274 43 146 2.56 .76 | B.
April 8-30 , 333 55 110 1.93 1.65 | B.

Y- 325 31 99.3 1.74 2.01 | B.
June..... 285 1 98.6 1.73 1.93 | B.
August 23-31. 11 7 8.8 .187 .06 |.C.
September 94 8 25.9 . 557 .61 § B.

a 57 square miles from May 14, 1809, to August 22, 1910,
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Monthly discharge of Dog River at

Northfield, Vt.,
1916—Continue
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dfar the years ending Sept. 30, 1909-

D in second-feet.
ischarge in secon: (dRemf -
th in
Month, Per incﬁes on ;\a%cyl'l.
Maximum, | Minimum. | Mean. | square | draintee
mile, area).
1910-11.

28.0 0.596 0.69 | B.
42.3 . 900 1.00 | B.
219 4.66 5.20 | B.
67.1 1.43 1.651 B.
223.5 .500 56 C.
9.5 .202 .23 | B.
9.3 .198 .23 1 B,
18.1 .385 .43 | B.
62.1 1.32 1.52 | A,
58.7 1.25 1.40 | A.
80.3 1.71 1.97 | A,
245.0 .957 1.10 | D.
a37.5 .798 .8 | D,
a58.6 1.25 1.44 | C.
345 7.34 8.19 | A,
151 3.21 3.70 | A.
85.5 1.82 2.03 | A.
12.7 270 .31 B,
11.5 .245 .28 { B.
25.3 .538 .60 | B.

80.8 1.72 22 40

. 1912-13.

October...._ ... ... ..coeiiiiiaio. 838 14 72.6 1.54 1.78 | A.
November.. 332 57 103 2.19 2.44 | A,
December. 223 35 76.0 1.62 1.87 | A,
443 24 116 2.47 2.85 | A,
111 15 35.5 755 .79 1 C.
2,100 13 311 6.62 7.63 { A,
443 92 166 3.53 3.94 | A,
274 38 81.5 1.73 1.99 | A,
99 12 41.8 .889 .99 | B,
30 5.0 11.6 .247 281 C.
9 4.0 5.5 117 .13 [ C.
48 3 6.4 .136 A5 C.

2,100 3.0 86.0 1.83 2°.84
156 4.0 41.4 .881 1.02 | B,
177 35 69.9 1.49 1.66 | A,
136 31 64.7 1.38 1.59 | A,
48 15 25.5 .543 .63 | D.
35 15 23.2 .489 .51 | D.
312 49 97.1 2.06 2.38 | A.
2,010 62 480 10.2 1'.38 | B.
496 38 149 3.17 3.66 | A.
72 9.0 26.7 .568 .63 [ A.
65 8.5 23.8 .506 58 A,
85 6.7 12.7 270 .31 | C.
26 5.0 12.3 .262 .29 | C.

2,010 4.0 85.4 1.82 2'.64
31 8.1 14.1 .300 351 C.
149 12 30.5 .649 7210,
74 18 26.7 . 568 .65 | C.
226 22 5729 1.23 1.42 | C.
1,450 26 13 2.77 2.88 | B.
178 38 76.2 1.62 1.87 | A.
695 61 164 3.49 3.80 | A,
20 24 49.5 1.05 1.21 | A,
62 12 23. .509 571 AL
265 27 68.4 1.46 1.68 ) A,
125 22 44.5 047 1.60 | A,
.25 11 16.3 347 .39 | AL

1, 450 8.1 58.0 1.23 19.72

a Estimated by comparison with records of streams in near-by drainage basins. See also footnote to

daily discharge table.
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Monthly discharge of Dog River at Northfield, Vt.,
1916—Continue

SURFACE WATERS OF VERMONT.

dfor the years ending Sept. 30, 1909-

D! in -feet.
ischarge in gecond-feet (dRsuIE'lf ?n
Month, Inches on |Accu-
. Per drainage |T2CY-
Maximum. | Minimum. | Mean. | square mg‘a%g
mile. °
1915-16.
[81170)17 S, 47 13 18.8 0.400 0.46 | A.
November. 55 15 22.9 487 54 AL
mber. . 141 14 36.5 777 .90 [ A,
January.... 650 27 115 2.45 2.82 | B.
February 392 27 90.9 1.93 2.08 | B.
rch.... 430 31 92.2 1.96 2.26 | B.
APrflo oo 505 141 235 5.00 5.58 | A,
Yeoen 405 45 107 2.28 2.63 | C.
June. 173 53 96.9 2.06 2.30 | C.
July.... a3 22 42.4 .902 1.04 | A,
August... 32 12 18.3 .38¢ .45 1 B.
September............. e 42 9 14.7 .313 .35 1 B.
The year.....coeevmaiauainnnennnss 650 9 73.9 1.57 21.41

Days of deficiency in discharge of Dog River at Northfield, Vi., during the years ending
Sept. 30, 1913-1916.

Theoret- Days of deficiency in discharge.
ical
Discharge
in second- 32?3;
feet. | per foot | 1912-13 | 1913-14 | 1914-15 | 1915-16
of fall.
4.0 0.46 3
6.0 .68 48
8.0 9 61
10 11 75
15 L7 89
2 2.2 1i4
25 2.8 135
30 3.4 146
40 18 173
50 5.7 191
60 6.8 212 241 272 239
80 9.1 249 290 300 271
100 114 275 305 398 284
125 14.2 207 312.| 338 300
150 17.0 317 320 347 314
200 2.7 336 328
250 2.4 342 337
300 34.1 348 340
400 45.5 355 351
500 56.8 359 358
600 68.2 360 360
800 90.9 361 362
1,000 114 363 363
1,500 171 364 364
2,000 227 - 364 364
2,500 o 284 365 365

Note.—The above table gives the theoretical horsepower Eer foot of fall that may be developed at different

rates of discharge, and shows the number of days on whic

were respectivel

the discharge and corresnonding horsepower
y less than the amounts given in the columns for discharge and horsepower. In using

this table, allowance should be made for the various losses, the principal ones being tve wheel loss, which
may be as large as 20 per cent, and the head loss, which may be as large as 5 per cent.
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DOG RIVER NEAR MONTPELIER, VT.

Locarion.—At covered wooden highway bridge about half a mile above mouth of river
and 1 mile from Montpelier.

DRAINAGE AREA.—88 square miles,

REcorps avaLaBLE.—July 6 to October 31, 1910.

Gaee.—Vertical staff on downstream end of right abutment; read twice daily by
Katherine Berry.

DiscraRGE MEASUREMENTS.—Made by wading about 100 feet below gage.

CHANNEL AND CONTROL.—Channel covered with gravel and alluvial deposits; control
probably somewhat shifting,

ExTrREMES OF sTAGE.—Maximum stage recorded during the period, 8.5 feet at
6 a. m. July 8 and 10.25 a. m. September 29; minimum stage, 1.05 fext at 6.15
p. m. August 28.

Reguration.—The operation of several power plants above the station seriously
affects the distribution of flow during low-water periods.

Accuracy.—Data insufficient for determination of daily discharge. Results of dis-
charge measurements and morning and evening gage readings are given in the

following tables.
Discharge measurements of Dog River near Moﬁtpelier, Vt., during 1919.

. Gage Dis- _ Gage | Dis-
Date. Made by height, | charge, | Date- Made by heiaggut. charge.
Feet. | Secwft. . | Sec.-ft.
July 6| G. M. Brett............ 1. 65 36.5 || Aug. 10 142 12.2
24 | Brett and Butterfield. . 1.42 14.7 11 159 28.2

Twice-daily gage height, in feet, of Dog River near Montpelier, Vi., for 1910.
. July. August. September. October.
Day. -

AM|PM|AM|PM|AM|PM|AM|PM
1 1.35 1.3 1.2 1.2 1.75 1.75
2 1.45 1.45 L45 1.55 1.75 1.75
3 1.45 1.45 1.3 1.2 1.85 1.8
4 1.45 75 1.15 1.15 L9 185
5 2.1 eeennene 1.25 1.45 L7 1.75
Y .| 1.65 1.6 2.0 1.7 1.65 1.65 L75 1.7
R .| 1.65 L7 1.7 1.5 1.65 1.85 L7 1.65
- 2 .| ¢1.65 2. 65 1.4 15 1. 45 145 1.65 1.65
L P 1.85 L5 1.4 1. 45 15 L5 165 1.65
Y 1.45 1.55 L7 1. 55 1.45 1.5 L8 1.85
B RSP 52,6 2.0 1.4 1.4 L5 1.5 2.0 2.0
.- 1.65 1.6 1.4 1.4 1.5 1.5 L75 L7
1. 55 L5 1.4 1.4 1.45 L5 L75 1.85

1.45 1.45 1.4 L4 1.65 1.65 2.0 2.0

1.65 L6 1.4 14 L5 L5 2.0 2.0

1.7 1.6 1.4 1.4 1.5 L5 2.1 2.0

1.45 L4 1.4 14 L5 L5 1.85 1.8

1.45 145 1.4 14 L5 1.5 175 1.7
1.5 1.65 1.6 1.6 2.0 2.0 17 1.75
175 L7 L4 L4 1.65 1.65 18 1.75
1.65 1.65 115 115 L5 L5 1.65 1.65

1.45 L5 1.1 1.15 L6 L6 165 1.8
1.55 L5 L1 L1 L.75 16 L7 1.65

1.4 1.45 L1 L1 L5 1.5 1.65 15

L35 L3 1.05 1.25 2.0 L7 1.55 L5
1.5 1.45 1.45 145 L6 16 15 1.45
1.65 1.6 115 1.15 16 L5 1.45 1.45

1.7 1.65 L1 1.05 15 1.5 15 1.5

1.55 L5 1.2 L2 3.5 2.8 L5 1.5

1.6 1.5 1.15 L1 2.0 2.2 1.65 1.7

1. 55 1.45 1.05 b U 1: 20 ORI SO 1.75 L7 .
o (Gage height, 3.5 feet at 6 2. m. b Gage height, 3.1 feet at 6 2. m.

Nore.~—Gage read at about 10a. m. and 6 p. m.
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MAD RIVER NEAR MORETOWN, VT.

Location.—At covered wooden highway bridge known locally as Armstrong’s Bridge,
about 3 miles from Moretown on the road to Middlesex, and 4 riles above the
mouth of the river,

DRrAINAGE AREA.—153 square miles.

REecorDs avAmaBLE.—July 6 to November 6, 1910.

Gage.—Vertical staff on downstream end of left abutment; read twice daily by
Harvey Prescott.

Di1scHARGE MEASUREMENTS.—Made by wading about 1,000 feet below the gage.

CHANNEL AND coNTROL.—Channel covered with gravel and alluviun; control prob-
ably permanent throughout period covered by records.

EXTREMES OF DISCHARGE.—Maximum gage height recorded during the period, 5.6
feet at 11 a. m. November 5 (discharge not determined); minimum gage height,
1.48 feet at time of discharge measurement on August 28.

REecurATION.—Distribution of flow probably affected by operation of mills at More-
téwn. ’

Accuracy.—Daily discharge not computed, as it is not known how nearly the average
of two gage readings a day represents the mean daily stage, but as the time of
gage reading varied considerably on different days it is thought that monthly
discharge obtained from the twice-daily readings may be fairly gnod.

Discharge measurements of Mad River near Moretown, Vi., during 1910.

b | waona— G B | e | e |0 B

3 Sec.g’t‘ Feet. | Sec.-ft.
July 6| G. M. Brett............ 1.7 49.7 | Aug. 22| G. M. Brett.....c.....- 1.60 20.1
Aug. g ..... L T P 1.92 gg 28 | A. D. Butlerfield...... 1.48 13.6
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Twice-daily discharge, in second-feet, of Mad River near Moretown, Vi., for 1910.

July. August. September. October. Norrember.
Day.
AM|{PM|AMIPM|{AM|P.M|AM|P. M |A M |P M
S AL

30 25 14 25 30 30
37 20 16 20 37 30
20 25° 14 25 30 30
73 84 25 25 30 30
44 37 30 300 30
37 30 370 25
30 30 215 62 25
30 30 37 37 30
30 30 30 30 30
37 30 20 25 30
97 73 25 30 30
73 53 16 20 20
44 44 14 30 25
44 37 14 44 25| -
30 30 24 25 30
30 30 16 30 30
30 30 17 30 30
25 37 20 30 610
30 30 20 30 140
25 30 20 37 62
25 25 25 37 30
25 22 25 37 39
22 30 30 37 30
17 30 25 30 25
16 30 25 30 25 |
14 30 30 30 30
16 25 30 25 25
17 25 30 25 25
16 20 25 20 30
17 22 25 20 25
16 b5 i PO 25

@ Discharge estimated.
Nore.—Discharge determined from a rating curve fairly well defined between 10 and 75 second-feet.
Time of gage reading irregular, varying from 3 a. m. to noon for morning readings, and from 2 p. m. to

8p. m. for afternoon readings. = Discharge Segg 5p. m. to Sept. 7a. m. and Oct. 18 estimated from exten-
sion of rating curve. Gage heights Nov. 5-6 beyond range of rating curve; discharge not estimated.

Monthly discharge of Mad River near Moretown, Vi., for 1910.

[Drainage are, 153 square miles.]

Discharge in sec-
ord-feet. Run-oft
( degth in | Ac-
Month. inches on | cur-
Per drainave | acy.
Mean. square area)
mile.
July 6-31 39.2 0.256 0251 D.
August.. 32.5 .212 .24 | D.
September 44.5 .201 .32 | D.
October. 51.2 .335 .39 | D.
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SURFACE WATERS OF VERMONT.

WATERBURY! RIVER NEAR WATERBURY, VT.

LocarioN.—Near the covered wooden highway bridge known lo-ally as Barbers

Bridge, about 3} miles from Waterbury on the road to Stowe.
DRAINAGE AREA.—112 square miles,
RECORDS AVAILABLE.—July 7 to October 31, 1910.
Gaae.—Vertical staff on right bank about 75 feet below bridge.
DiscHARGE MEASUREMENTS.—Made by wading about 100 feet above bridge.
CHANNEL AND cONTROL.—Channel covered with gravel and aluvium; control prob-

ably permanent during period covered by records.
EXTREMES OF STAGE.—Maximum stage recorded, 6.5 feet at 7 a. m. August 6; mini-

mum stage, 4.08 feet at 12 noon July 16.
RecuraTION.—Flow affected by the operation of several mills above the gage.
Accuracy.—Data insufficient for determination of discharge.

Discharge measurements cf Waterbury River near Waterbury, Vt., during 1910.

Gage Dis- - Gage | Dis-

Date. Made by— height. | charge. || Date- Made by height. | charge.

Feel. | SecHt. Feet. | Sec.ft.

July 7| G.M. Brett............ 4.32 52 || Aug. 17 | A. D. Butterfield......| 4.42 64

15 |..... Ouveoonecacnacanan 4.24
Gage hetght, in feet, of Waterbury River near Waterbury, Vt., for 1910.
July. August. September. October.
Day.

AM.| M. (PM.|AM| M. |PM|AM| M. |[PM|AM| M. |[P.M

4.481 4.45| 4.42| 4.28 4.20| 500 |....... 5.10
4.48] 4.46| 4.45| 4.18 4.121 5.50)....... 5.28
4.381 4.351 4.42| 4.80 4.25] 5.00|....... 4.90

4.50| 4.88( 5.12 4.50{. 4.421 4.82(....... 4.7
550 | 5.12| 5.171 4.35 4.80 | 4.65|....... 4.62
Y [ [ A 6.50| 6.20 | 6.23! 5.30 58| 470 ....... 4.80
PP PR 4.32| 4.30( 6.00| 5.90| 5.60| 5.60 520 5.00....... 5.10
. S 4.40 | 4.50) 4.35( 500 4.97( 4.88{( 4.80 (. 4.78 500 (....... 4.88
L 4.30 ) 4.30| 4.25| 4.80| 4.77| 4.74] 4.65|. 4.60 | 4.92|....... 4.85
L 4.381 4.28| 4.25| 4.60| 4.74| 4.80| 4.48 4.45| 4.78 |....... 4.70
4.30] 4.25] 4.20| 5.60| 545] 5.32| 4.40 4.38 | 4.62|....... 4.55
4.18| 4.12{ 4.15( 5.20( 4.90| 4.80 | 4.30 4.32 4.50 [....... 4.52
4.20) 4.32| 4.38( 4.70| 4.60| 4.65| 4.38 4,40 | 4.48|....... 4.50
4.271 4.231 4.38| 4.62| 4.58| 4.55| 4.35 4.40 | 4.45|....... 4.42
4201 4.18| 4.25| 4.60| 4.52] 4.63| 4.50 4.42| 440 ....... 4.50
4.10| 4.08 | a.22| 450| a58] 4.48| 4.3 4.98| 4.50|....... 418
4151 4.12 4.10| 4.45| 4.48 | 4.42| 4.25 420 440|....... 4.45
4.15] 4.20| 4.15| 4.38| 4.38¢ 4.35| 4.18 4.156| 4.38|....... 4.35
4.80 ) 4.15| 4.25| 4.40| 4.55| 4.60 | 4.12 4,15 4.30 |....... 4.32
4.80 | 4.28 | 4.22| 4.55| 4.52| 4.50 | 4.20 4,22 | 4.28|-...... 4.30
4.80] 4.18| 4.20] 4.42}....... 4.35( 4.18 4.20| 4.25|....... 4.20
4.281 4.30| 435} 4.304....... 4.25| 4.10 4.12 | 4.22|....... 4.18
4.48 | 4.52| 4.45] 4.224....... 4.20 | 4.80 4.12 4.70 |....... 4.78
4.50 | 4.47| 4.40| 4.18)....... 4.25| 4.10 4.15 | 4.82)....... 4.85
4.34 | 4.38( 4.32] 4.15.......] 4.20| 4.80 420 4.80(....... 4.90
4.20 | 4.27| 4.371 4.18(....... 4.30 | 4.35 4,321 580 | _..... 5.75
4.22| 4.34| 4.17| 4.25]....... 4.281 4.30 4351 570 [....... 5.78
6.00| 58| 550 4.20}....... 4.18 | 5.50 5.10{ 5.90 |....... 5.82
4.90 | 4.80( 4.68 | 4.15{.......] 4.18| 4.70 4.62 (1 5.60 [c...... 5.52
4.60| 4.67| 4.48| 4.50 |....... 4.10| 4.50 4.45 | 552 (... 5.40
4.50 | 4.48| 4.46| 4.20|....... P %5 ;7 [ (RN S 5.30 |.eu....| B.22

Note.—Readings usually taken at about 7 a. m., noon, and 6 p. m.

1 Sometimes called Little River.
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HUNTINGTON RIVER AT JONESVILLE, VT.

Location.—At Palmer’s mill, three-fourths mile from Jonesville railroad station
and three-fourths mile above mouth of river.

DRAINAGE AREA.—55 square miles.

RECORDS aAvAamABLE.—July 16 to September 3, 1910.

GaGE.—Vertical staff.

DiscEARGE MEASUREMENTS.—Made by wading about three-fourths mile below gage.

CHANNEL AND CONTROL.—Gage just above and within the influence of the nill dam,
but mill is used for power development only at extremely high water.-

RecuraTioN.—Low-water flow regulated by operation of the Richmond etectric-
light plant 1} miles above the gage.

Accuracy.—Data inadequate for determination of discharge.

CoorerATION. —Gage-height readings furnished by Mr. G. W. Palmer.

Discharge measurements of Huntington River at Jonesville, Vi., during 1510.

Gage Dis-
Date. Made by— height. | charge.

Feet, Sec.-ft.
July 16 | G. M. Brebt. oo et 3.25 12.0
Aug. 29 |..... L L PP 3.15 6.7

Daily gage height, tn feet, of Huntington River at Jonesville, Vt., for 1910.

Day. July. | Aug. | Sept. Day. July. | Aug. | Sept. Day. July.
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LAMOILLE RIVER AT CADYS FALLS, VT.

Location.—About one-fourth mile below power plant of Morrisville Elect-ic Light
& Power Co., at what was formerly known as Cadys Falls, 2 miles downstream
from village of Morrisville. (See P1. XI, p. 90.)

DrAINAGE AREA.—280 square miles (measured on post-route map of Vermont, edition
of 1915).

REcorDs AvarLaBLE.—September 4, 1913, to September 30, 1916, at present location.
A station was maintained at the highway bridge near the power plant at Cadys
Falls from July 28, 1909, to July 13, 1910.

Gaces.—Water-stage recorder on right bank one-fourth mile below highwsy bridge
at Cadys Falls (Pl. X, B, p. 41). Gage heights are referred to gage d~tum by
means of a hook gage inside the well. An outside staff gage is used for auxiliary
readings. July 28,1909, to July 13, 1910, chain gage on highway bridge at Cadys
Falla,

DiscEARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND coNTROL.—Channel has smooth gravel bed with Well-deﬁn(-d gravel
control 500 feet downstream from gage,
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EXTREMES OF DISCHARGE.—1913-1916: Maximum stage recorded, 10.53 feet April 20,
1914 (discharge, 7,250 second-feet); minimum stage, 1.82 feet August 17, 1914
(discharge, 50 second-feet).

WinTeER FLOW.—Stage-discharge relation affected by ice for short period- during
extremely cold weather.

RecuLaTiON.—The large amount of storage in the pond above the power plant at
Cadys Falls, together with the fluctuations in discharge caused by the operation
of the plant, affects the flow of the river at this point. A study of the discharge
records indicates that an additional storage of 270,000,000 cubic feet might be
needed toinsure a continuous flow of 140 second-feet or 0.5 second-foot p=r square
mile at Cadys Falls for 90 per cent of the time during a year of extremely low
flow; a storage of 85,000,000 cubic feet would probably insure this rate of flow
for 90 per cent of the time during the average year.

Accuracy.—Results good except for periods during which water-stage reccrder was
not in operation.

The rating curve for this station is shown in figure 2.

Discharge measurements of Lamoille River at Cadys Falls, Vi., during 1909-10 cnd 1913-

1916.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. || DBte- Made by— height. | charge.
1909. Feet. | Sec.-ft. Feet, | Sec.ft.
June 29 | D. M Wood 2.48 150 A . 2.73 320
1.61 24.1 4.02 904
2.26 98 4.02 931
4.10 944
8.30 4,350
2.40 146 7.93 4,130
5.71 | 1,680 6.06 | 2,320
3.76 510 5.80 2,090
2.31 175
2.06 101
2.06 107 2,16 127

4 2.05 102
61.... 1.95 73
Oct. 31| G. S DeGolyer ceeeeeno| 254 251 3.09 472
c2.36 151
1914, 2.75 328
Jan. 3 | W.S. Easterly......... 2.18 135 Iuly 30 3.03 460
17 |..... d0iecenniiniaioi...| 82,25 131 Nov. 20 3.26 535
Feb. 2|..... do. ceeee..| @2.37 180 -
. 25| "¢ ¢ Covert..... 11l :.| 82.56 160 1916.

Feb. 10 | R. 8. Barnes........... 2,77 336

e Stage-discharge relation affected by ice.
NoTe.—Gage heights of measurements made during 1909-10 refer to chain gage at highway bridge.

Daily discharge, in second-feet, of Lamoille River at Cadys Falls, Vi., for the yecrs ending
Sept. 30, 1913-1916.

Day. Bept. Day. Sept. Day. Sept.

RABIF ARS8

78175°—wsp 424—17T—6
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Daily discharge, in second -feet, of Lamoille River at Cadys Falls, Vi., for the years ending
Sept. 30, 1913-1916—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | J-ly. [ Aug. | Sept.

1913-14.

82 167 185 115 145 255 383 90 160 84 254
89 188 462 129 135 220 475 695 90 290 102 230
80 149 367 158 150 190 | 1,620 770 90 270 75 230
82 240 294 129 125 205 | 1,120 650 90 240 84 185
89 234 244 129 100 190 | 1,030 580 90 220 115 164
99 195 176 129 50 205 | 1,160 535 90 205 129 143
123 161 220 100 50 175 950 475 90 175 102 112
146 167 195 75 65 250 870 462 90 140 102 110
115 149 195 90 65 145 950 395 90 130 97 112
94 132 211 100 100 190 | 1,060 324 100 130 78 110
87 110 201 115 90 345 920 224 15 100 ) 99
78 135 207 100 80 470 | 1,590 115 140 97 110
140 161 115 100 365 | 3,920 100 130 143 110

164 578 167 100 115 325 | 6,650 100 115 110 92
347 403 158 5,020 90 115 102 92

—
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Dailydischarge, in second-feet, of Lamoille River at Cadys Falls, V., for the years ending
Sept. 30, 1913-1916—Continued.

LAKE CHAMPLAIN DRAINAGE BASIN,

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Avga. | Sept.
1915-16.

1. 248 | 191 124
2. 198 150 141
3. 207 141 135
4. 328 135 109
5. 367 132 132
6. 276 109 144
7. 20| 121| 141
8. 290 138 147
9. 347 395 178
10. 240 £45 115
11. 204 445 109
12, 244 268 115
13. 276 o7 112
14. 268 185 107
15. 204 160 204
16. 147 141 276
17. 188 141 147
18. 175 135 138
19. 160 129 135
20. 147 104 144
21. 141 109 129
22, 141 129 118
23. 147 132 129
24, 172 124 135
25. 185 126 126
26. 188 118 118
27. 175 121 115
150 | 132 115

20, 126 147 144
30. 115 138 1,000
31. R 237 135 |.......

Note.—Discharge computed from a well-defined rating curve. Stgge—discharge relation affe-ted by ice
Jan. 13 to Mar. 1,1914; Jan. 25 to Feb. 23, 1915; Jan, 8-21, Feb. 11~18, Mar. 1-6, 16-21, 1916; disct arge ascer-
tained by means of gage heights, discharge measurements, and weather records. Daily discharge Oct.
24-29,1913; Dec. 29, 1913, to Jan. 12, 1914; Mar. 2-19, May 10-13, 18-27; June 1 to July 21, Dec. 27-28, 1914;
Feb. 25-26, Apr. 11-12, 27-28, June 29 to July 2, July 13, i4, 16, 18-20, 26, 27, 29, 31, 1915; Jan, 1-3, 5, Feb.
26-28, Mar. 17-20, 29-30, and May 3-22, 1916, when automatic gage was out of order, estimated from readings
tﬁy %l}se{iver and comparisons with records of Winooski River at Montpelier and Missisquoi River near
ichford.

-

Monthly discharge of Lamoille River at Cadys Falls, V., for the years ending Sept. 30,

1913-1916.
{Drainage area, 280 square miles.]
Discharge m second-feet. (é%un}-]') t
epth in
Month. ‘inches on |AC0U-
Per draina racy.
Maximum. | Minimum. | Mean. | square’ | “2T38°
mile, 2).
v

750 188 0.671 0.77 | B.
578 110 211 754 841 AL
462 99 213 . 761 .88 | A,
205 75 124 443 .51 | D.
190 50 112 .400 .42 1 D,
1,000 130 365 1.30 1.50 | C.
6, 650 383 1,700 6.07 6.77 | A.
1,590 121 556 1.9 2.29 ] C.
145 90 104 371 .41 | D.
390 102 168 . 600 69| C.
309 75 112 . 400 .46 | B.
254 92 143 511 .57 B.

6, 650 50 333 1.19 16.11
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Monthly discharge of Lamoille River at Cadys Falls, Vt., for the year: ending Sept. 30,
1913-1916—Continued.

D in nd-feet.
ischarge in second-feet (dRm;'ﬁ)ﬁ
epth in
Month. Per | iDcheson ;\;gu-
. drainage -
Maximum. | Minimum.| Mean. | squara are
mile. @)-

328 107 169 0. 604 0.70 | A.
715 135 240 857 . A.
493 90 173 618 W71 Al
720 110 212 LTE7 .87 | B.
4,700 90 489 175 1.82 | C.
6 144 297 1.0¢ 1.22 | A,
5, 620 198 838 2.90 3.34 | A.
4 112 262 . 926 1,08} A,
290 142 . 507 _.B7 1A,
1, 450 109 285 1.02 1.18 | C.
1 118 215 . 768 .89 1 AL
240 107 147 .525 .59 | A,

5,620 90 287 102 13.93
672 124 198 707 .82 1 A,
582 147 243 . 868 97 | A.
1,030 126 289 1.0? 1.19 | A.
2,430 178 528 1.8 2.18 | C.
1,350 207 400 1.43 1.54 | C.
2,340 172 430 1.54 1.78 | C.
2,950 1,260 4.50 5.02 | B.
1,590 230 473 1.69 1.95 | C.
it 214 475 1.70 1.90 | A.
367 115 210 . 750 86 | B.
845 104 183 654 75 | A,
1,000 107 166 .59 66 | B.

2,950 104 403 1.44 19.62

Days of deficiency in discharge of Lamoille River at Codys Falls, Vt., during the years
ending Sept. 30, 1914-1916.

i D eficiency in disch: )
Discharge ,%1 E{’%’em i ays of deficiency in discharge
in second- Sepower
Toet, per foot of
* fall. 1913-14 1914-15 | 1915-16
65 7.4 ) .
80 9.1 12 |
100 11.4 62 10 {aeenin..as
125 14.2 134 53 20
150 17.0 176 134 69
175 19.8 205 172 99
200 22.7 231 214 126
250 28.4 274 261 185
300 34.1 289 286 217
350 39.8 299 303 239
400 . 45.5 306 314 260
500 56.8 319 336 285
600 68.2 324 346 303
700 9% 325 352 315
800 90.9 332 356 325
1,000 114 340 359 336
1,500 170 349 362 353
2,000 227 357 363 361
3,000 341 362 363 366
4,000 455 363 364 |.oee.io..
6,000 682 364 365 |i.eacaaann
8,000 909 b 157 S PR PR

Note.—The above table gives the theoretical horsepower per foot of fall that may be developed at differ-
ent rates of discharge, and shows the number of days on which the discharge and corresponding horse-
power were respectively less than the amounts given in the columus for discharge and horsepower. In
using this table, allowance should be made for the various losses, the principal ones being the wheel loss,
which may be as large as 20 per cent, and the head loss, which may be as large as 5 per cent.
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LAMOILLE RIVER AT JOHNSON, VT,

LocaTion.—At the highway bridge in the village of Johnson, on the road from the
railroad station to the post office, and about 400 feet above the mouth of Gihon
River. .

DRAINAGE AREA.—324 square miles,

RECORDs AvAILABLE.—July 14, 1910, to December 31, 1913.

Gage.—Chain, fastened to handrail of bridge; read twice daily by F. M. Ward.

DiscEARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Channel covered with gravel and ledge rock; control for low
stages formed by gravel bar about 350 feet below the bridge; at high stages control
is probably below mouth of Gihon River.

EXTREMES OF DISCHARGE.—1910-1913: Maximum stage recorded, 16.0 feet ¢t 7 a. m.
April 8, 1912 (approximate discharge from extension of rating curve, 11,7¢0 second-
feet); minimum stage, 1.8 feet July 6, 13, and 16, 1911 (discharge, 50 second-feet).

WINTER FLOW.—Stage-discharge relation aﬂected by ice.

ReguratioNn.—Distribution of flow affected by storage in several ponds end lakes
above the station. Diurnal fluctuation in flow at this point probably not great.

Accuracy.—Comparisons with records at Cadys Falls from September to Dacember,
1913, indicate that computations based on gage readings twice daily may be con-
sidered reliable.

Discharge measurements of Lamoille River at Johnson, Vi., during 1909-1213.

. . Gage Dis- . Gage | Dis-
Date. Made by heignt.| charge. || Date- Made by height.| charge.
1909. Feet. | Sec.-ft. 1912. Feet. | Sec.-ft.
June 28 | D. M. Wood............| 2.51 128 || Feb. G. H, Canfield......... a3.70 155
Aug. 29 J.'G. Mathers.. ..ol 257 206
1910. Oct. 19 | C.8. DeGo]yer ......... 2.69 238
Mar. 27 3 1,640
Apr. 19 642 || 1913
July 14 193 {| Mar. 7 | C. 8. DeGolyer........ a 5.49 25
Aug. 20 226 29 | R.S.Barnes............ 6.12| 2,190
Apr. 25 |..... [ 14 N 3.356 555
1911. Aug. 20 | G.H.Canfield.......... 2.18 g8
June 27 | G. H. Canfield......... 2.12 104 2 |..... s 2.37 136
Aug. 5|..... A0uneremmnimannnnes 2.09 9%

o Stage-discharge relation aftected by ice.

Daily discharge, in second-feet, of Lamoille River at Johnson, Vi., for the yecrs ending
Sept 30, 1910-1918.

Day July. | Aug. | Sept. Day. July. | Aug. | Sept. Day. July. | Aug. | Sept.
1910.
186 174 || 21. 138 90
174 119 123. 90
129 123 117 90
90 136 117 109
109 140 115 99
162 119 99 81
167 123 121 109
192 119 123 487
217 109 109 310
242 99 121 1




84 SURFACE WATERS OF VERMONT,

Daily discharge, in second-feet, of Lamoille River at Johnson, Vi., for the years ending
Sept. 30, 1910-1913—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | J1ly. | Aug. | Sept.
1910-11. 0 12 109
103 103 81
73 99 73
57 99 81
62 103 95
50 103 126
57 73 258
90 103 151
73 92 121
65 85 129
73 103 119
81 95 140
50 73 115
73 73 115
68 78 162
57 95 328
81 107 212
186 103 136
151 186 123
129 174 115
103 115 99
109 115 109
90,1 107 123
73 78 103
85 73 158
119 81 212
90 81 186
. 85 78 18
: 90 | 109 174
: 0| 9 199
3 S 212 |l [ PR RN OSSR PR B 541 V3 PO
140 135 151
140 140 140
125 216 145
120 175 162
109 186 162
82 168 242
73| 145 227
100 145 151
82 151 130
100 162 130
114 140 255
114 216 285
114 174 199
82 162 163
120 174 151
110 145 470
114 140 285
120 130 290
109 100 800
125 145 940
130 125 775
120 128 510
130 130 328
110 145 328
120 199 250
104 213 212
109 400 199
120 320 180
120 186 202
162 174 350
135 156
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Daily discharge, in second-feet, of Lamoille River at Johnson, Vi., for the years ending
Sept. 30, 1910-1913—Continued.

Day. Oct. | Nov.

Dec.

Jan.

Feb.

Mar.

Apr.

May.

June.

Sept.

1912-13.

Note.—Discharge computed from a rating curve fairly well defined between 90 and 2,400 second-feet.
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Monthly discharge of Lamotlle River at Johnson, Vi., for the years endirg Sept. 30, 1910~
1

[Drainage area, 324 square miles.)

R Discharge in second-feet. (‘Ifm%f it
] in
Month. P inches on |AcCu
. .- er drainage |T2CY-
Maximum. | Minimum,. | Mean. square area)
mile, :
0.475 0.32 | B.
.41 .57 | B.
.577 .64 | B.
710 .83 | B.
1.0¢ 1.22 1 B.
.432 .40 | B.
.273 311 C
307 .35 | C.
474 .51 | B.
. 960 L11 | B.
1. 2¢ 1.41 | B.
2. 6( 3.00 .
1.23 1.42 | D.
. 463 .50 | C.
154 1.78 | D.
8.64 9.64 .
2.94 3.39 | B.
2.14 2.39 | B.
. 355 .41 | B.
. 531 .61 | B.
. 907 1.01 | B.
1. 96 26. 67
2.18 2.51 | B.
2.25 2.51 | B.
1.67 1.92 | B.
2.58 2.97 | C.
1.50 1.56 | D.
6.02 6.94 .
3.52 3.93 | B.
1.32 1.52 | B.
L7681 .87 | B.
. 556 .64 | B.
441 .51 [ B.
.429 .47 | B.
1.94 26.35
704 .81 [ B.
.923 1.03 | B.
227 466 1.4 .48 | B.

a Stage-discharge relation affected by ice Jan. 1 to Apr. 6, 1912, and Jan. 11 to Mar. 23, 1913; determing-
tions of discharge for these periods based on 2 discharge measurements and comparisons with near-by
rainage

LAMOILLE RIVER AT WEST MILTON, VT,

Locatron.—At the steel highway bridge near West Milton post office, about 4 miles
above mouth of river.

DRAINAGE AREA.—715 square miles.

RECORDS AVAILABLE.—March 28 to October 8, 1903.

Gage.—Chain on highway bridge; read twice daily by Harry A. Granger.

DiscHARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND cONTROL.—Channel straight above and below gage; broken by one
bridge pier. Control indefinite and affected by backwater from Lake Champlain,

.
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ExTtrEMES oF sTAGE.—Maximum stage recorded March 28 to October 4, 1903, 12.0 feet,
March 28; minimum stage, 4.0 feet, September 25 to October 2, and C tober 8,

WintER FLOW.—Observations discontinued during winter.

Diversions.—No diversions except from tributaries for municipal use.

REcuLATION.—Distribution of flow at low stages affected by power development
above the station.

Accuracy.—Records only approximate, as stage-discharge relation was seriously
affected by backwater from Lake Champlain. Data insufficient for determina-
tion of discharge subsequent to June 11.

Discharge measurements of Lamoille River at West Milion, Vt., during 1903.

Gage Dis- Gare | Dis-
Date. Mads by— heii:;’%\t. charge. || Date- Made by— height. | charge.
Feet. | Sec.-ft. Fect, | See.-ft
Mar. 28 | H. K, Barrows......... 12.00 3, May 20 | C. H. Pierce.. 6.72 195
Apr. 6|C.B. 1.5 6.10 245
23 | A.D. 5.45 220
2% | H. K. 5.79 775
May 6| C.H. 5.75 763
13 d 572 450
Daily gage height, in feet, of Lamoille River at or 1903
Day. Mar. | Apr. | May. | June. | July. | Aug. | Sert. | Oct.
8.55 5.72 5.5 5.92 4.8 4.0
8.4 5.68 5.5 5.55 4.8 4.0
8.25 5.6 5.52 5.35 4.8 4.2
8.05 5.58 5.58 5.3 4.8 4.3
8.0 5.5 5.55 5.22 4.8 4.2
7.92 5.48 55 5.2 4.75 4.15
7.82 5.4 5.5 5.15 4.65 4.05
7.7 5.4 5.45 5.1 4.6 4.0
7.6 5.32 5.42 5.1 4.58 |........
7.5 5.3 5.4 5.0 4.5 jo.o.....
7.45 5.28 5.55 5.0 4.5
7.35 5.4 5.6 5.8 4.5
7.28 5.7 5.35 5.4 4.5
7.18 595 f........ 5.18 4.4
7.1 5.75 5.3 5.1 4.4
7.0 5.6 5,22 5.02 4.4
6.88 5.6 5.35 5.0 4.4 |
6.8 5.6 5.25 4.9 4.35 |.
6.75 5.55 5.18 4.95 4.32 |.
6.62 5.52 5.15 6.7 4.3 |.
6.55 5.58 5.15 6.25 4.3
6.52 5.9 5.85 5.6 4.3
6.38 6.2 5.8 5.25 4.2
6.32 5.9 6.35 5.08 4.2
6.25 5.72 5.72 5.0 4.0 |..
9.2 | 62| s572| 58| 50| 40
9.05 6.18 5.7 6.05 5.0 4.0
8.88 6.08 5.65 5.62 5.0 4.0
8:75 5.95 5.6 5.45 4.9 4.0
8.7 5.88 5.58 5,55 4.85 4.0
........ 58 |........] 6.42 4.8 [ceaee...
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Monthly discharge of Lamoille River at West Milton, Vt., for 1903.

Discharge in second-feet. Discharge in second-feet.
Month. Month.
Maximum. | Minimum. . Mean. Maximum.| Minimum. | Mean.
March 28-31.... 3,420 2,860 3,090 | May............ 577 237 354
April........... 3,720 613 1,820 || June 1-11....... 231 214 221

GREEN RIVER AT GARFIELD, VT,

LocarioN.—At site of old dam just above highway bridge at Garfiel1, about 2 miles
above junction of Green River with Lamoille River.

DRAINAGE AREA.—20 square miles (approximate).

REcORDs AvalLABLE.—January 3, 1915, to September 30, 1916.

Gaae.—Inclined staff on left bank in pool back of weir; read twice daily by P. M.
Trescott.

DiscHARGE MEASUREMENTS.—Standard sharp-crested weir of compound section;

length of crest at gage height 0.00 is 9.0 feet; at gage height 0.83 foot, 11.17 feet
additional length of crest becomes available. Current-meter measurements made
by wading about half a mile downstream from weir.

CHANNEL AND CONTROL.—A pool of considerable size is formed in tl 2 old mill pond
back of the weir; at ordinary stages the velocity of approach to the weir is very
small. Some leakage around the weir in the old tailrace on left bank.

ExXTREMES OF DISCHARGE.——1915-16: Maximum stage recorded, 3.6 feet at 9 a. m.
April 12, 1915 (discharge, 436 second-feet); minimum stage, 0.35 foot at 9 a. m.
February 5, 1915 (discharge, 7.2 second-feet).

WiINTER FLOw.—Stage-discharge relation not affected by ice; there is a clear fall below
the weir and weir crest is kept clear of ice.

REGULATION.—An old timber dam about 2 miles upstream affects flow to some
extent. The dam leaks by an amount somewhat greater than the low-water
flow. During prolonged stage of low water flow, surface of water in pond (103
acres) falls below crest of dam. Subsequent increased flow into pond is retained
until water again flows over crest, when the increased flow is apnarent at gaging
station. :

Accuracy.—Except for some uncertainty in regard to leakage through old tailrace,
results are considered very good for flow below 120 second-feet. At the higher
stages the weir is flooded and results somewhat uncertain.

CooPERATION.—Gage-height records furnished by C. T. Middlebrook, consulting
engineer, Albany, N. Y.

Drischarge measurements of Green River at Garfield, Vi., during 1915-16.

. Gage | 'Dis- - Gage | Dis-
Date. Made by— height. | charge. | Date- Made by height. | charge.
1915. Feet. | Sect. 1915, Feet. | Sec.-ft.
Mar. 15 | C. H. Pierce............ 0.88 31.0 {| Nov. 19b| G. F. Adams........... .62 13.6
15 |.....do .80 23.9 195 ... do. e .62 12.2
Apr. 22 .94 2.8
22 .92 28.7 1916.
July 30 .64 19.3 || Apr. 4¢| 1.76 109
Nov. 19¢ .62 19.0 4g] 1.76 111
4b 1.77 97

a Measurement made about one-half mile below weir.
b Measurement made at highway bridge about one-half mile above weir.
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Daily discharge, in second-feet, of Green River at Garfield, Vi., for the years ending Sept.
30, 1915-16.

[P. M. Trescott, observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
10 68 16 31 13 11 15 15

10 53 16 327 13 10 19 14

10 43 17 301 13 10 14 13

9.6 34 16 27| 13 10 13 13

7.2 32 20 24 11 10 12 12

9.8 34 19 221 11 10 11 12

9.8 28 21 11 9.8 12 11

9.6 21 38 32( 11 23 12 11

9.1 26 51 36| 10 81 13 14

9.1 21 116 281 11 60 13 12

10 9.6 21 301 21| 15 29 13 11

10 9.6 22 c 20 17 23 13 11

10 9.8 18 178 18| 16 18 13 11

10 9.1 19 114 17| 15 15 14 11

10 9.1 20 15) 15 14 14 10

20 76 14 17 13 13 10

18 70 16] 18 43 17 11

18 53 18| 17 159 16 10

20 45 21| 16 70 15 9.8

19 41 251 16 35 15 9.8

15 32 23| 15 25 15 18

13 29 23| 13 22 14 12

13 25 21 13 19 19 11

15 25 19 12 18 17 1

17 41 16} 11 19 24 11

20 66 21 11 18 23 15

17 55 20 10 15 21 13

19 39 25 9.8 13 19 12

19 33 21 9.8 | 26 17 11

21 31 17 9.6 17 16 11

) VA 15 |oeennns 15 15 -......

21 152 52| 38 18 15 10

28 192 43 28 19 14 13

24 160 39| 25 19 14 10

21 103 55| 51 19 13 10

19 77 52| 70 19 13 10

19 66 421 79 17 13 10

17 56 35 55 15 12 10

17 56 301 35 17 13 9.8

17 53 28| 32 17 44 9.1

15 53 26| 44 17 47 9.1

15 56 29 59 16 54 8.6

14 88 28| 55 16 32 8.6

14 103 26 41 16 26 8.3

14 128 23| 33 15 23 7.8

14 95 21 28 15 20 12

13 109 22| 27 13 18 1

13 170 50 | 32 13 17 10

13 150 | 36 13 16 9.8

12 165 129 | 36 13 15 9.8

12 105 65| 36 12 14 9.3

15 36 211 15 14 11 111 40| 32 12 14 9.1
15 37 18| 18 13 12 138 34| 25 12 16 9.8
15 28 17y 22 13 12 192 34) 22 12 15 9.8
14 23 181 19 13 12 184 32| 20 11 13 9.6
13 20 20} 21 15 11 155 28| 19 11 13 9.6
13 19 28| 32 25 11 119 251 19 11 114 9.3
13 18 31| 44 20 17 94 22| 23 15 12 9.3
13 21 35| 97 16 22 81 20] 25 15 12 9.1
13 33| 92 18 29 65 191 24 14 12 9.6
15 51 31 96 ....... 56 51 35| 20 13 11 16
15 ... 20} 7T Jeeee-.. 129 )....... 53 1 P 23 ) § N

Nore.—Discharge computed from weir formula: %:333 LH3"? with logarithmic extension above gage
height 1.90 feet, to which has been added 1.0 second-foot on account of leakage.
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Monthly discharge of Green River at Garfield, V., for the years ending Sept. 30, 1915-16.

Discharge in second-feet.
Month Accu-
. s b rac,
Maximum. | Minirum. | Mean. Y
19 8.0 1.4 | A.
134 7.2 22.4 | A.
68 13 24,0 | A.
304 16 63.8 | A.
36 14 22.6 | A.
18 9.6 13.1 | A.
159 9.8 27.8 | A.
24 11 15.4 | A.
15 9.8 11.9 | A.
1915-16.

37 11 16.4 | A.
51 13 19.2 | A.
45 13 2.3 | A.
97 15 20.8 | A.
77 13 25.3 | A.
129 11 21.1 | A.
229 51 114, A.
150 19 41.5 | A.
79 19 35.6 | A.
23 11 15.1 | A.
54 11 18.5 | A.
18 7.8 9.91 | A.

229 7.8 30.5

MISSISQUOI RIVER NEAR RICHFORD, VT.

Locations.—First established near highway bridge in Richford, May 22, 1909;
relocated at a highway bridge 3 miles downstream from Richford, 3 miles below
the mouth of North Branch and 2 miles above the mouth of Trout River, June
26, 1911.

DRAINAGE AREA.—342 square miles at first site in Richford; 445 square miles at new
site 3 miles below Richford.

REcorDs Avamasre.—May 22, 1909, to December 3, 1910, and June 26, 1911, to
September 30, 1916.

Gaces.—May 22, 1909, to December 8, 1910, a chain gage just below the mill of the
Sweat-Comings Co. and two staff gages attached to rocks in th= river just below
the highway bridge in Richford; June 26, 1911, to July 81, 1915, a chain gage on
downstream side of highway bridge just below the railroad bridge 3 miles down-
stream from Richford; August 1, 1915, to September 30, 1916, water-stage recorder
in gage house on left bank about one-fourth mile above the highway bridge. (See
PL XII, A.)

DiScHARGE MEASUREMENTs.—Made from highway bridge in Richford, at highway
bridge 3 miles below Richford, and by wading.

*CHANNEL AND CONTROL.—Channel at Richford rough and covered with ledge rock;
control permanent. At highway bridge 3 miles below Richford, channel deep
and covered with gravel, boulders, and ledge rock. Control a poorly defined
riffle about half a mile below the bridge; at high stages control probably influ-
enced by dam at Enosburg Falls. Control for low and medium stages at water-
stage recorder station is sharply defined rock outcrop about 100 feet below gage,
and for higher stages control is probably at the island just ebove the railroad
bridge.

EXTREMES OF DISCHARGE.—1911-1916 (new site): Maximum stage recorded, 16.7 feet

.at 8.30 a. m. March 26, 1913 (approximate discharge determin=d from éxtension
of rating curve, 10,200 second-feet); minimum stage, 4.15 feet by chain gage,
July 14, 1911 (discharge, 8 second-feet).

WINTER FLOW.—Stage-discharge relation seriously affected by ice; discharge ascer-
tained by means of gage heights, discharge measurements, obs-rver’s notes, and
weather records.

REGULATION.—At low stages considerable daily fluctuation is caused by operation of
power plants at Richford. The effect of this regulation is not so marked at the
new site 3 miles below Richford as at Richford.
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Accuracy.—Results from water-stage recorder are good. Comparison of results
obtained by reading chain gage twice a day, with results obtained by use of water-
stage recorder indicates that the monthly means computed from readi~gs twice
daily are fairly good, though the determinations for individual days obtained from
these readings may be seriously in error. The discharge corresponding to the
readings twice daily and the monthly discharge computed therefrom are given in
the following tables. Discharge determined from the chain gage readings twice
daily for August and September, 1915, are given for purpose of comparison with
the results obtained by the water-stage recorder for the same period.

Discharge measurements of Missisquoi River near Richford, Vt., during 1909-1916.

Gage height,
Dai Made b Meoat | B )
ate. e by— gage af Yy .
recording| chain clgit"ge
gage gage. .
station.
Fect. See.ft
7.00| 1,100
5.36 198
4.63 535
4.91 77
5.22 147
5.21 100
5.93 254
¢5.75 244
8.24 2,300
5.25 137
5.27 165
5.10 188
4.74 82
Feb. 26 G. H. Canﬁeld ........................................................... c6.42 190
R 6.65 835
6.58 790
5.94 407
5.81 360
Mar. 3| C.B. DOGOLYT ... eoe.eoen e e ©7.34 281
Apr. 2| R.S. Barnes.. . 10.24 3, 860
22 7.10 1,170
4.63 50
5.46 244
@6.63 768
6.58 760
6.21 638
................. 6.17 605
July 11 C H. Pleree 5.88 487
i.F. Adams.. 4.94 114
d 5.00 144
4.62 46.2
4.76 81
6.78 957
6.65 915
c7.90 863
e7.25 544
¢9.05 1,210
¢7.00 182
8.58 2,370
6.28 644

2 Measurement made at highway bridge 3 miles below Richford. Correction made for addit'onal drain-
age area,

b Estimated.

¢ Stage-discharge relation affected by ice.

d Slush ice in river may have aﬁented stage-discharge relation.

NoTE.—Measurements made during 1909 and 1910 referred to gage at Richford village. Measurements
during 1911 and subsequent years referred to gage 3 miles below Richford.
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Twice-daily discharge, in second-feet, of Missisquot River near Richford, Vi., for 1909-1915.
(Original location at Richford village.)

May. June. July. August. September.

Day.
oy AM(PM |AM|PM |AM|pM|AM|[PM|AM]|P

RptadotadiN ol ) 13
w [+ 'S
E S88%

g38 ZEEg
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Twice-daily discharge, in second-feet, of Missisquot River near Richford, Vt., for 1909~
1915—Continued.

April. May. June. July. August. September.

AM|(PM|AM|PMIAM PMIAMPM|AM PM|AM P M

, 1,520 (1,450 | 675 ‘90| 228| 15| 85
, 1,170 {1,040 | 850| 790| 120| 160 85
. 520 {1,820 | 790 790 |....... oo 108
§ 2,600 | 2,760 | 790 | 675|160 132
) 2440 |, |eenn. 245| 145] 192

58
1 Y R 675 565 feeenannfaaenann (T PP 6 L. O .

Qctober. November. | December. Qctober. November. | D-~ember.

AMIPM[AM|PM AM PM AMIPM | AMIP.M A MIP.M
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Twice-daily discharge, in second-feet, of Missisquot River near Richford, V., for 1909-
1915—Continued.

July. August. September. July. August. September.

AM|P.M.|AM|PM|A M P M AM|PMJAM PM|AM PM
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Twice-daily discharge, in second-feet, of Missisquoi River near Richford, Vi., for 1909-
4 1915—Continued. ’

July. Augpst. September.
AM P M |AMP.M|AIVIPM

108 4 45 ;%) I I
18 9 45 45 204 264
45 63 1-ceneen 193 f.......

eesaces 134 {....... ] 162

74 148 162 foennenifecennns

0
.
.
.
.
.
.

5h R5HB8% Hsxsy 8 2By 55328 ey

54
45
October November. December. January February. March.
Day.
AM|PMJAM PMJAM I PM|AM PM AMIPMIAM|PM
1912-13.

13175°—wsp 424—17—7
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Tuwrice-daily discharge, in second-feet, of Missisquoi River near Richfo~d, Vi., for 1909~

1915—Continued.
April. May. June. July. Augist. September.
Day. -
AM |PM|AM|PM|AMPM|AM|PM| AM|PM|AM|PM

October. November.

AMIP.M |AM

P.M.|A. M.

November.

December.

JAM | P.M,

A M.

P.M.
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Twice-daily discharge, in second-feet, of Missisquot River mear Richford, V1., for 1909-
1915—Continued.

April, May. June. July. August September.
Day.

AM|PM |AM|PM AM|PM[AM|P.MIAM|P.M[A2.|P.M
104 95| 135| M46|.......[.cc..-. 305 310
77 95 170 182 95 7 500 445
135 114 210 257 77 77 445 500
114 114 240 |....... 61 61 620 560
114 95 182 170 61 77 560 500
104 . ..... 135 135 47 61 500 500
86 95 114 135 61 61 560 620
104 95 350 420 95 |oeee... 620 620
95 95 395 330 61 61 652 590
95 86 240 196 77 77 500 445
86 86 146 |....... 77 95 395 350
3,000 77 77 114 114 95 95 275 |.aoo...
2,120 650 560 77 |eanen.n 9% 86 77 69 20 210
1,620 472 472 69 61 86 7 61 61 157 157
1,700 445 420 77 69 77 69 61 |eeeen.. 182 157
1,940 372 |..n.... 61 61 69 61 47 41 157 135
2,640 350 310 7 77 61 61 35 47 135 |..an...
....... 292 275 95 104 95 joeen... 54 135 11¢
5,850 | 257 | 257 86 95| 135 135 69 77 95 |.......
9,750 257 240 86 |....... 114 95 77 86 61 6!
7,750 1 2251 240 86 77 95 77 77 95 47 47
5,850 225 225 61 61 69 69 135 |....... 47 41
3,450 225 1o 77 61 47 47 95 95 41 35
2,910 225 225 104 95 61 69| 8 77 35 61
....... 61 {.c..... 61 77 95 104
47 54 54 54 95 [.......
54 61 35 47 135 182
54 69 35 35 20 275
61 61 30 [eae-..- 237 24y
a7| 54| sw01E0| 20| 196
47 61 950 [(3:1578 PR PO

January February. Maren.

Day.

AM{P.M/ AM|PM| AM PM|AM|PM AM|P.M|AM|P.M

1914-15,
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Twice-daily discharge, in second-feet, of Missisquot River mear Richford, Vi., for 1909~
1915—Continyed.

April. May. June. July. August. September.
Day.
AM|PMJIAM|P.M|[AM|P.M|AM|PM|AM|(P.M | AM|P M.
1915.

) N 340 525 930 |....... 320 320 66 66 192 177 87 110
2 475 690 870 870 300 280 66 87 148 148 87 |-ceenss
[ 652 1....... 810 780 260 260 110 102 122 135 76 37
L 525 580 750 690 225 225 95 |.ee.... 122 |....... 87 |aaen---
[ 580 690 690 720 192 |oceena]acennns 66 98 [.eennnn 87 12
[ 690 840 690 652 162 162 66 87 98 87 76 87
T 930 | 1,120 635 635 148 135 98 87 98 feeennnn 12 46
- . 1,260 | 1,480 652 |....... 135 162 110 162 46 110 12 76
Qs 1,640 | 1,880 635 608 192 192 690 990 87 148 12 87
0. 2,370 j.een... 635 652 192 192 | 1,260 |....... 320 340 37 110
1M 2,820 | 3,450 750 720 192 208 |....... 402 380 |....... 110 |.......
120 iiiios 4,450 | 5,050 | 608 | 580 | 242(....... 300 260 225|....... 76 66
B 5,400 | 5,500 580 525 192 177 242 208 148 148 7% 76
4. 5,150 | 5,150 500 475 162 192 208 192 225 |....... 20 46
15 L 4,750 | 4,550 425 [....... 260 340 162 155 280 300 12 66
16, ... 4,170 | 3,900 380 360 425 450 148 122 225 LY i O PO O,
17 ,360 [....... 340 380 425 380 110 |....... 208 192 110 98
&l 1,800 | 1,480 475 475 360 340 475 900 260 280 12 .......
19 . ol. 1,120 | 1,050 450 475 32 [....... 720 572 280 208 12 0......
20, ea.o. 1... 930 990 635 608 260 260 425 380 148 |....... 66 | ......
20l 900 870 580 608 225 225 340 280 122 )....... 66 192
220 eill. 750 780 580 [....... 208 192 280 242 98 110 225 225
P2 S 690 780 635 |....... 192 192 225 [....... 87 122 260 208
. S PR P 525 475 162 177 192 |....... 300 340 162 177
b T, 1,190 | 1,560 425 402 162 148 162 |....... 260 208 110 |.......
S 2,120 1 2,280 | 340 | 425| 148|....... 10| 148 | 208 |....... 87 162
b1 S, 1,960 | 1,800 635 635 135 122 148 148 225 208 340 525
28 1,480 | 1,400 580 5521 © 98 98 135 122 177 |....... 690 525
20 il 1,190 | 1,330 500 |....... 87 98 162 380 177 148 340 225
30iameineanaenns 1,120 | 1,050 425 425 87 76 662 525 98 110 208 177
F2 ) DN PR . 380 360 [--eeeec]ennannn 340 |....... 12 135 [ooooideeaats

Daily discharge, in second-feet, of Missisquot River near Richford, V1., for the years ending
Sept. 30, 1915-16.

[Automatic gage.]

Day. Aug. | Sept. Day. Aug. | Sept. Day. Aug Sept.
1915,
226 98 379 101 136 79
1% 70 246 83 101 262
126 70 148 81 12 266
132 70 254 51 398 193
115 54 331 58 292 132
101 72 226 44 279 120
84 49 219 66 246 403
64 51 336 51 223 700
118 56 296 36 142 429
350 62 179 62 Igg 274
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Dailydischarge, in second-feet, of Missisquor River near Richford, V1., for the years ending
Sept. 30, 1915-16—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. Mar. | Apr. | May. { Junme. | July. | Aug.
1,110 605 | 3,330 900 | 7,460 | 1,270} 1,350 605 179
35 605 | 2,730 751 6,230 1,270 900 476 118
791 545 1 2,330 515 | 5,510 | 1,190 900 900 98
708 515 | 1,960 408 | 4,070 | 1,430| 1,350 | 2,180 112
599 545 | 1,780 408 | 2,380 | 1, 2,100 | 1,740 98
5451 1,230} 1,510 408 1,960 | 1,110| 1,820} 1,080! _ 104
488 1,470 | 1,270 408 | 2,230 970 | 1,600 772 9
434 | 1,150 | 1,110 408 | 2,000 900 | 1,270 732 98
379 970 384 | 2,180 830 | 1,110 900 1,110
341 668 935 408 { 1,870 7321 1,510 648 1,510
292 575 900 408 | 1,960 935 | 1,780 408 713
250 488 830 359 | 2,430 | 1,040 | 1,350 515 587
230 488 732 313 | 2,430 810 | 1,190 408 680
212 515 668 292 1 2,630 700 | 1,110 635 557
193 408 635 2921 2,330 575 830 313 398
193 408 515 22| 2,230 527 706 254 309
212 384 515 230! 2,80 1,270 830 270 250
488 336 460 212| 4,070 { 3,850 | 1,230 354 200
935 359 434 2121 4,620 4,070 | 2,630 313 186
765 359 384 193 | 3,630 | 2,530 | 1,780 202 109
545 350 292 193 | 2,630 | 1,560 1,350 292 132
408 | 1,040 270 193 | 2,480 | 1,230 | 1,000 322 136
336 | 1,870 250 193] 3, 1,040 804 413 126
336 | 1,430 250 193 | 4,070 900 713 557 112
336 | 1,040 313 193 | 3, 778 642 359 106
1,020 | 1,040 605 212 2,630 668 700 274 112
2,180 | 1,870 | 1,230 545 1 2,100 581 460 246 98
1,820 | 5,060 | 1,350 | 1,870 | 1.740 527 563 434 86
1,200 | 4,180 | 1,110 | 4,180 | 1,510 504 605 250 126
830 2,430 [........ 5,870 | 1,350 970 772 226 126
31l 1,190 [...0.... 668 | 2,230 [...oioio 6,950 |envn... 1,960 |........ 212 101

Nore.—Discharge determined from fairly well-defined rating curves. Discharge given for July 29,
Aug. 1-19, 31, Sept. 2, Nov. 7, 14, and Dec. 10-31, 1909, represents mean discharge for 24 hours det srmined
from specfal computations based on knowledge of conditions of fiow. Stage-discharge relation aff ted b,
ice at various times during the following periods: Jan. 1 to Feb. 28, 1910; Dec. 30, 1911, to Apr. 2, 1912;
Dec. 8, 1912, to Mar. 20, 1913; Dec. 14, 1913, to Apr. 2, 1914; Dec. 13, 1914, to Feb. 28, 1915; Nov. 12-1¢, Dec. 1,
1915; ]’Jec.. 6, 1915, to Apr. 1, 1916. Determination of daily discharge during the winter of 1915-16 by means
of gage hmgﬁts, discharge measurements, observer’s notes, and weather records.



100 SURFACE WATERS OF VERMONT.

Monthly discharge of Missisquoi River near Richford, Vi., for the years ending Sept. 30,
1909-1916.

[Drainage area, e 445 square miles.]

Discharge in Discharge in
second-feet. Run-oft second-feet. Run-off
(depthin| Ac- (depthin| Ac-
Month. incheson| cur- Month. incheson| cur-
Per |drainage| acy. F-r |drainage | acy.
Mean. | square | area). Mean. | square | area).
e. mile.
1909. 1911-12,
May 22-31....... 716 2.09 0.62} C. Jun 2.94 3.28 | B.
June............. 6 .982 1.101C. 124 .14 | D,
July....o...o.... 170 .497 .57 | D. .710 .82 C.
August.......... 86.4 .253 .29 | D. 2.45 2,73 | C.
September....... 236 . 690 771 C.
2,56 34,97
1909-10.
October.......... 493 1.4 1.66 | C.
November....... 1.87 2.09 | C. 2,34 2.70 | B.
December....... 423 1.24 1.43|C. 3.37 3.76 | B.
January......... b 1.46 1.68 | D. December. . b 2,02 2.33 | C.
February........ b 345 1.01 1.05 | D. January . b1, 250 2. 81 3.24| D.
March........... 1,950 5.70 6.57 | C. February. b 560 1.26 1.31] D.
ﬁpr]’l ............ 1,290 3.77 4.21 | C. ch.. .[62,910 6. 54 7.54 | D.
BY e ireecaaaans ,080 3.16 3.64 | C. April. .| 1,600 | 3.60 4,02 | B.
June............. 685 2.00 2,231 C. y-. 576 1.29 1.49 | C.
July............. 126 .368 .42 | D. June. 457 1.03 115 | C,
August.......... 192 . 561 .66 | D. July.. 225 . 506 .58 | C.
September.......| 125 . 365 .41 | D. Augus . 110 L 247 .28 | D.
September.......[| 119 . 267 .30 | D.
The year ..] 656 1.92 26,04
Theyear...| 941 2.1 28.70
1910-11, ==
October..........[ 497 1.45 1.67 | C. 1913-14.
November.......| 650 1.90 2,12 | C. October..........{ 300 .674 .78 ] C.
Jaly............. 106 .238 27 | D. 1.09 L22|C.
August..........| 121 L2712 .31 | D. 1.24 1.43]C.
September.......| 301 .676 .75 C. . 506 .58 { D,
. 404 .42 | D.
1911-12, 2.25 2.59 | D.
October..........] 524 1.18 1.36 | C. 6.74 7.52 | C.
1,030 2.31 2.58 | B. 1.77 2,04 | C.
1,980 4,45 5.13 | B. .195 .22 | D.
b 650 1.46 168 | D. .276 .32 | D.
b 250 . 562 .61 | D. .240 .28 | D.
| b 750 1.69 1.95| D. .613 .68 1 D.
4,320 9.71 10.83 | C.
1,490 3.35 3.86 | B. Theyear...| 592 1.33 18,08

a 342 square miles from May 22, 1909, to June 26, 1911, 3 . i
b Kstimated wholly or in part by comparison with records of streams in adjacert drainage basins.
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Monthly discharge of Missisquoi River near Richford, Vt., for the years ending Sept. 30,

1909-1916—Continued.
Disch: in second-feet.
i e
in
Month. Per l(!lm les on gac(f;l .
N s rainae *
Maxlmum.. Minimum. | Mean, s&\haér.e area)
(070707 17 RN PR 203 0.658 076 ] C.
November 606 1.36 1.52 | C.
December. @450 1.01 1.16 | D.
U 18 25 N F PN a 550 1.24 1.43 | D.
10 AT o ISP PN a 700 1.57 1.64 | D.
March. . ocouiimi e 897 2.02 2.33 1 C.
April. .., 1,890 4.25 474 C.
May. e e 576 1.29 1.49 | C.
June.. ..o e . 213 .479 .53 1 C.
July. ... [ P R, 285 .640 .74 | C.
Aungust............ P .- 202 .454 .52 | A.
September........ - 700 36 138 .310 .35 | A.
........................ 564 1.27 17.21
1,190 145 405 910 1.05 | A.
1,920 498 849 1.91 2.13 | A.
2,180 193 672 1.51 1.74 | C.
5,060 336 1,130 2.54 2.93 | D.
3,330 250 1,020 2.29 2.47 | D.
6,950 193 916 2.06 2.38 | D.
7,460 1,350 3,010 6.76 7.54 | C.
4,070 1,230 2.76 318) B.
2,630 460 1,170 2.63 2.93 | B.
2,180 212 561 1.26 1.45 | C.
1,510 86 283 .636 .73 | D.
@220 494 .55 D.
951 2.14 29 08

e Estimated wholly or iu part by comparison with records of streams in adjacent drainage basins.

MISSISQUOI RIVER AT SWANTON, VT.

Location.—At the steel highway bridge on the road from Swanton to St. Albans,
about three-eighths mile from East Swanton railway station and 9 miles above
mouth of river.

DrAINAGE AREA.—850 square miles.

REecorps AvamasLE.—March 30 to September 30, 1903. )

Gage.—Chain on highway bridge; read twice daily by O. A. Skeels.

DiscEARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND coNTROL.—Channel of ledge rock partly covered with sand and alluvium.
Control at the dam at Swanton.

EXTREMES OF sTAGE.—Maximum stage recorded March 30 to September 30, 1903, 39.0
feet at 7.15 a. m. April 4; minimum stage, 28.0 feet at 5 p. m. September 26.

ReauraTion.—The operation of power plants above the station affected the distri-
bution of flow at low stages.

Accuracy.—Stage-discharge relation affected by operation of gates at Swanton dam.
Data insufficient for determination of daily discharge.

Discharge measurements of Missisquot River at Swanton, Vt., during 1903.

i D
Date. Made by— h‘gfg‘%“t_ chlz‘rz’e. Date. Made by— h‘.}%ﬁ_ cm‘-’é‘e.
Feet. | Sec.ft.
Mar. 30 | H. K. Barrows. 33.0 410
Apr. 11 | A. D. Butterfie . 32.0° 400
22 |..... do......... . 28.00 270
May 1| H. K. Barrows.........
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Daily gage height, in feet, of Missisquoi River at Swanton, Vi., for 1908.

Day. Mar. | Apr. | May. | June. | Jul7. | Aug. | Sept.
34.65 ( 33.75 | 28.75( 29.65( 33.8 30.28
34.75 | 33.75| 28.78 | 29.35| 33.60 29.65
34.60 | 33.75| 28.95| 20.48] 33.20 29.32
38.80 | 33.70 | 29.10 | 30.60 | 32.78 29. 45
37.20 |........ 29.00 | 31.50 | 32.20 29.35
35.95 |........ 28.88 | 31.45 | 31.35 28.90
35.45 | 33.00 | 28.75 1| 30.50 | 30.92 28.72
36.35 | 33.40| 28.72( 29.98 | 30.40 28.65
35.70 | 33.12| 28.38 | 29.60 | 30.60 28.85
35.30 | 33.22 | 28.30 | 29.38 | 29.95 28.78
35.05 | 33.05| 28.45| 29.35 | 30.40 28.85
34.80 | 33.08 | 28.62 | 28.98| 32.55 28.78
34.50 | 82.62| 28.88 | 2875 34.02 28.78
34.40 [ 32.22 | 20.35| 28.68| 33.55 28. 90
34.25 | 31.48( 29.92| 29.05| 33.30 28.80
34.35 | 30.78 | 29.95| 29.30 | 33.08 28.75
34.55 | 30.82| 29.55| 29.32 | 32 28.72
34.35 | 30.40| 29.22 | 29.05| 31.95 28. 60
34.20 | 29.92 29.12} 30.50 | 30.48 28.45
34.00 | 29.80 | 20.18 | 30.70 | 31.42 28.35
33.90 | 29.62 | 29.30 | 30 40| 34.25 28.38
33.90 1 20.42 | 31.18 1 29.48 | 33.85 28.35
33.85 | 29.68 | 33.95| 2922 33.75 28.30
33.85 | 29.42 | 33.48 | 29 58 | 33.50 28.25
33.75 | 29.35| 32.62| 3225 | 33.00 28.18
33.80 | 28.95 | 31.82| 34 85| 32.82 28.10
33.70 | 28.90 | 30.62| 34.70| 32.78 28.40
33.65 | 29.02 | 30.10| 34.00| 32.66 28. 60
33.75 | 28.92| 29.65| 3360 32.15 28.45
33.75 | 28.82 | 29.85| 33 50| 31.88 28. 42

ceeeaae 20.80 |........ 3438 3L55(........

ST. FRANCIS RIVER BASIN.
GENERAL FEATURES.

St. Francis River rises in Lake St. Francis, in the district of Beauce,
in the southeastern part of the Province of Quebec, flows south-
westward about 100 miles, then turns to the northwest at almost
right angles in the district of Sherbrooke, and joins St. Lawrence
River in Lake St. Peter. Lake Memphremagog, which crosses the
international boundary into Vermont, is tributary to St. Francis
River near the bend through Magog River. The principal tribu-
taries of Lake Memphremagog in Vermont are Clyde, Barton, and
Black rivers.

Clyde River rises in a lake region near Island Pond, in the north-
eastern part of Vermont, and flows in a general northvwesterly direc-
tion to Newport, where it enters Lake Memphremagog. The basin
is somewhat broken with hills and low mountains. -

Although its drainage area is smaller than that c¢f some other
rivers in Vermont, it affords good opportunities for development.
The area contains many natural ponds, and it is possible to create
considerable additional storage which should make the flow of this
river very uniform.
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GAGING-STATION RECORDS.
CLYDE RIVER AT WEST DERBY, VT.

LOCATION..—J ust below the plant of the Newport Electric Light Co., at West Derby;
about a mile above mouth of river.

DrAINAGE AREA.—150 square miles (measured on post-route map of Vermont, edition

of 1915).

RECORDS AVAILABLE.—May 25, 1909, to September 30, 1916,

Gacees.—Chain gage; read twice daily by E. C. Rogers. Barrett & Lawren-e water-
stage recarder installed September 21, 1915, in gage house on right bank (P1. XIV,
A, p. 111); referred to datum of chain gage.

DiscHARGE MEASUREMENTS.—Made by wading mnear gage or from highwsy bridge
half a mile downstream.

CHANNEL AND CONTROL.—Stream bed rough and irregular; covered with boulders
and rock ledge. Fall of river rapid for some distance below the gage.

EXTREMES OF DISCHARGE.—1909-1916: High water of March 25-30, 1913, reached
maximum stage of 5.8 feet, as determined by engineers of Geological Survey
from high-water marks (discharge approximately 6,300 second-feet); minimum
stage, 1.60 feet at 5.45 p. m. August 25, 1913, 7.30 p. m. July 30, and 4.50 p. m.
August 17, 1914 (discharge, 17 second-feet).

WiINTER FLow.—Stage-discharge relation seriously affected by ice; discharge ascer-
tained by means of gage heights, discharge measurements, observe~s notes,
weather records, and comparison with records obtained in nearby drainaze basins.

ReeuraTioN.—The flow at ordinary stages is very fully controlled by the two dams
at West Derby, but the operation of the power plant is such that the fluctuations
in stage are not great. The distribution of flow is also affected by sevaral dams
above West Derby. Seymour Lake and several smaller ponds in the ba<in afford
a large amount of natural storage but there has been little if any artificiol regula-
tion at these ponds. A study of the discharge records indicates that an edditional
storage of 180,000,000 cubic feet might be required to insure a continuous flow
of 75 second-feet or 0.5 second-foot per square mile at West Derby for 90 per cent
of the time during a year of extremely low flow; a storage of 25,000,000 cubic feet
would probably insure this rate of flow for 90 per cent of the time d-wing the
average year.

Accuracy.—A comparative study of records obtained by the water-stage recorder and
by the chain gage records subsequent to the installation of the recorder indicates
that the results obtained by reading the chain gage twice daily are fairly good.

Discharge measurements of Clyde River at West Derby, Vi., during 1909-1916.

Gage Dis- Gaze | Dis-
Date. Made by— height. | charge, | D8te- Made by— height. |charge.
1913. Feet, | Sec.4t.
1909 | Feet. S"g;{,’" Mar. 4|C.8, De(}olyer ......... 2.91 136
9 102 Apr. 1| R.8, Barnes.. ...\ 3.85|1,38
92 23 (... do, 2.98 | 481
103 | Sept. 9 |'G.H. Canfield .- 1.83 |  47.4
9l..... A0uevenrnenemmnnnnn 87| 52
1914,
ov, olyer......... . 0.
479 | Nov. 19 | C.8. DeGol 2.02| 83
495 190, AOumennrmmrnmnnnnns 2.02| 81
o 1915.
45.3 || APr. 25 | R.S.Barnes........... 2.74 | 342
-3 || Sept. 21 | G. F. 76
22 d 80
125 Nov. 18 d 158
1% Dec. 17 90
1916.
82 || tau. 1s 178
162 || Feb. 11 291
Mar. 24 120
Oct. 4 254
134 4 247

o Stage-discharge relation affected by ice.
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Daily dischdrge, in second-feet, of Clyde River at West Derby, V., for the yoars ending Sept.
30, 1909-1916.

»
Day. | May. | June. | July. | Aug. | Sept. Day. May. | June. | July. | Aug. | Sept.
275 102 39 52 86 26 66
267 115 44 49 86 21 66
255 120 44 56 80 23 56
235 115 52 52 70 49 56
228 102 39 49 80 4 61
[ SR 218 110 36 49 70 49
200 128 23 49 80 49 56
185 128 33 44 74 44 61
185 120 36 49 80 36 66
194 110 30 56 70 36 66
176 102 23 56 61 49 66
155 86 44 61 49 52 80
155 90 36 61 39 52 115
164 80 30 61 44 52 155
155 70 33 66 44 52 200
49 52 | ceeens
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1909-10.

.............. 235 115 185 80 302 320 928 353 470 170 78 42
b R 284 120 176 80 | 284 387 980 | 364 449 167 74 39
| J R, 311 115 176 80 259 423 | 1,000 375 429 155 70 44
L 298 115 164 80 255 470 | 1,040 477 423 140 74 46
S N 275 115 170 70 239 470 928 477 405 135 74 46
R 120 146 70 235 477 875 470 387 110 92 66
Teeeieeeaans 243 128 140 70 214 505 875 463 387 112 92 70
- T 218 135 146 70 150 545 | 1,090 429 381 110 90 68
L 194 128 135 100 505 | 1.320 423 387 100 88 70
| 1) JS 170 140 135 90 100 449 | 1.260 411 399 100 88 82

387 387 100 86 82
370 | 387 95 86 78
342 870 95 74 74
316 331 100 72 74

3m 95 63 66
275 203 88 59 59
255 267 82 54 59
243 239 74 61 50
243 232 74 68 52
239 | 214 72 63 49
239 | 204 74 63 50
259 204 74 63 44
267 214 78 59 44
251 197 74 54 42
267 188 72 52 50
381 182 72 49 44
387 185 70 49 44 .
498 228 46 52
545 214 72 46 50
505 185 80 42 49
470 L....... 78 21.......
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Daily discharge, in second-feet, of Clyde River at West Derby, V1., for the years ending Sept.

80, 1909-1916—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1910-11.

: 52 95 78 115 52 56 200 | 1,450 138 26 86 42
50 100 82 128 a 46 a58 194 | 1.520 128 80 86 46
56 125 78 176 39 61 194 | 1,600 138 56 68 42
66 128 185 52 a 58 194 | 1,450 138 74 59 39
82 164 88 311 61 56 197 | 1,200 135 68 59 39
90 170 82 287 66 52 207 | 1,040 128 78 56 49
88 178 95 235 a g2 44 284 875 125 63 44 56
83 176 106 218 a 58 49 320 775 105 59 39 54
86 173 204 a 55 a 52 405 725 100 59 39 63
72 167 155 200 a52 a54 429 675 105 56 32 50
63 155 182 170 49 a 56 435 585 106 70 36 49
63 138 194 146 52 59 477 405 135 66 32 50
66 125 100 155 | @48 72 545 477 115 59 30 50
66 128 54 128 44 63 725 423 120 44 35 50
63 118 63 110 36 66 928 411 128 56 44 56
59 112 57 100 ag37 52 | 1,140 387 140 61 68 63
61 102 56 100| a38 52 | 1,200 348 143 66 59 52
59 90 56 100 39 61 | 1,090 311 143 78 52 54
56 82 55 90 46 63 980 280 155 56 49 47
56 86 54 9| a48 59 875 2565 176 59 56 52
56 82 53 90 a4h 63 825 239 165 56 54 54
56 80 52 80 a4 61 775 214 140 56 54 56
54 72 52 75| w44 66 775 207 135 56 52, 56
54 70 61 75 44 61 775 207 128 52 42 56
59 80 70 75 49 61 725 197 125 44 50 66
86 74 79 60 59 63 775 185 120 52 56 63
88 74 88 80 875 185 115 54 49 66
86 74 97 120 980 176 95 57 52 66
90 8 106 152 | 1,200 178 92 66 49 90
26 78 115 182 | 1,320 164 90 72 50 130
88 (. .....iells| 46 {....... 204 (ce..... 146 |....... 74 49 [.......

725 775 146 | ~ 72 170
675 875 135 74 173
545 875 130 78 164
505 825 120 88 138
505 775 112 88 128
491 725 118 78 118
449 725 110 86 128
429 585, 102 95 130
423 545 102 100 128
423 498 95 92 130
387 463 100 90 164
375 423 95 130 164
370 381 100 128 130
387 364 88 140 158
411 331 82 130 138
442 331 80 140 158
498 311 76 135 143
442 280 63 125 164
442 271 86 100 200
423 259 61 90 239
449 251 70 100 275
429 221 82 84 275
435 218 74 90 280
411 197 70 78 298
429 | 185 74| 143 280
405 194 74 152 259
364 178 65 167 239
331 176 74 173 221
353 158 80 188 200
435 148 66 185 214
585 '....... 82 178 ...,

@ Discharge interpolated.
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Daily discharge, in second-feet, of Clyde River at West Derby, V1., for the years ending Sept.

30, 1909-1916—Continued.

Tay. Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1912-13
) O 204 214 303 368 96 116 49
2 207 197 289 368 91 105 52
PO O 214 188 257 362 87 98 50
L S 218 185 248 318 89 132 50
[ S 204 182 216 204 87 96 49
6. 200 176 186 270 87 87 50
T 188 188 173 204 82 89 50
8 185 267 201 231 65 74 59
L TR 170 280 219 257 70 76 45
0. ... 188 320 193 216 70 89 45
) 3 S 176 342 204 219 87 89- 42
120l 158 348 180 216 96 70 42
B 170 326 160 193 121 70 44
L S 158 370 157 173 126 67 49
5. 176 370 148 170 126 74 adp
6.l 182 342 154 164 116 63 44
) Y O, 173 326 154 157 126 61 45
8o 176 316 140 151 116 61 45
9. 173 302 157 154 105 57 57
20, s 158 280 157 148 110 56 42
b N 152 259 170 140 113 42 49
22 ... 143 243 183 132 103 50 68
23, e 146 239 183 121 91 57 68
4. 182 251 201 116 89 50 59
25 .. 197 243 219 113 82 31 59
2. 207 251 231 105 87 45 74
20, e 221 235 231 105 78 56 70
28 e 221 221 257 96 80 56 67
29 ... 251 | 214 318 | 100 91 67 63
30l 243 197 340 105 10 59 63
3l 235 |..cnnnn 346 |....... 110 50 |.....--
1913-14
) B 61 227 123 100 103 78 313 | 1,200 154 89 45 61
2 iiieae. 68 216 121 100 105 89 346 | 1,080 148 98 52 56
F: FR 63 193 126 100 116 89 340 970 148 98 74 68
[ PPN 63 183 129 100 105 103 303 860 154 96 74 63
L J 57 167 132 100 96 105 289 860 148 96 67 67
[ R 59 157 137 100 105 113 257 915 143 96 63 88
T e eiaaat 63 157 140 100 113 121 231 970 143 96 50 76
- 57 148 154 100 103 132 231 915 132 98 56 &2
¢ N 36 140 151 91 100 118 335 915 121 96 56 74
100l 63 140 154 96 91 121 357 810 116 89 50 Kt

) . 57 129 157 100 90 116 418 760 113 89 63 78
2. P 63 132 186 91 90 105 540 670 96 82 45 74
130l 63 137 154 78 90 100 540 625 100 91 45 70
Mool 59 132 143 78 91 100 540 580 82 89 56 67
5. 68 121 140 87 921 105 540 500 9 110 63 63
82 110 129 89 74 113 580 465 89 96 52 59

91 121 126 91 90 113 580 424 89 82 36 52

91 98 126 78 91 126 625 357 89 98 59 36

91 113 123 87 87 151 860 275 82 78 68 50

110 132 121 82 74 140 | 1,260 275 100 68 41 45

132 143 121 89 91 143 ) 1,910 248 96 70 59 49

180 154 103 100 78 148 | 2, 219 96 65 78 49

208 180 100 82 74 140 | 1,750 362 96 63 59 50

248 180 100 105 78 126 | 1,330 4056 91 56 56 52

248 | 183 | 100 129 | 1,080 | 313 89 56 56 59

240 170 100 137 | 1,020 244 89 50 42 56

244 151 100 170 | 1,020 227 82 49 49 68

257 137 100 970 204 76 52 45 67

248 132 100 248 | 1,080 201 91 57 63 63

265 123 100 265 |1, 190 87 39 57 74

261 J.......] 100 289 |....... 180 I....... 50 59 L.o.....

o Discharge interpolated.



ST. FRANCIS RIVER BASIN, 107

Dailydischarge, in second-feet, of Clyde River at West Derby, Vi., for the years ending Sept.
30, 1909-1916—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1914-15. e

.............. 82 63 113 70 70 585 102 435 164 100 232 112

2 e 87 68 129 70 70 545 110 442 152 86 243 100

S, 78 74 132 70 75 449 18| 387| 135 86| 218 95

4o 78 68] 151 75 80| 370 110)| 364 125 8 | 188 90

' J 80 74 154 75 80 331 118 342 120 90 170 86

[ 78 59 160 90 80 284 120 311 108 100 164 86

T 76 87 151 90 80 239 143 298 100 88 155 80

8 ! 70 82 137 125 80 232 158 311 100 128 135 78

[ R, 63 89 121 125 90| 200 207| 293 90 173 128 100

100 ol 36 91 110 150 90 185 302 280 95 207 135 92

1.l 61 82 105 125 90 176 381 275 102 259 135 118

12l 87 78 96 100 90 176 | 505 271 110 | 311 140 120

13 63 - 82 82 90 90 176 675 267 95 342 146 132

4.l 56 80 78 90 100 164 825 255 102 311 164 120

15, i 57 76 78 90 100 178 875 | 232 110| 267 | 138 102

16, cociiaaaa.. 82 82 110 100 146 675 218 112 218 140 88

17 78 80 74 110 110 152 545 214 115 185 135 82

18l 80 74 78 125 120 110 | 491 194 125 197 | 125 80

19, ...iiile 80 78 68 150 120 130 429 197 146 204 125 72

20, .ol 87 118 68 175 120 135 405 194 176 232 130 72

2.l 96 129 128 364 182 188 243 138 76
22 96 113 128 348 185 194 2391 128

23 i 96 116 128 342 182 1 115 76

b S, 89 103 152 331 182 176 214 118 90

25 82 105 155 381 170 170 197 125 102

. 78 100 173 | 429 158 140 | 188 | 146 105

27 et 76 132 143 435 185 130 164 149 92

28, .. 70 116 118 463 176 115 173 140 98

29 ... 70 110 108 | 498 176 120 138 118

30, .l 68 103 102 470 176 102 232 135 128

;3 D, 67 {|....... 95 |....... 179 |....... 232 usf.......

1915-16

.............. 149 110 161 348 470 221 545 630 320 218 132 80

R 140 108 167 | 375 442 | 221 725 | 585 320 | 218 98

| Z 130 118 173 336 405 207 775 585 320 210 125 108

4o 122 122 170 298 387 194 725 585 399 221 122 102

[ T 115 120 164 251 336 | 176 630, 545 470 | 224 118 112

6 112 122 149 218 311 176 585 545 491 221 115 110

) 102 122 132 194 8 164 545 505 505 228 #15 102

8 115 115 138 207 271 164 498 491 545 243 110 110

L2 I 115 108 130 | 243 | 263 152 | 449 449 | 545 263 102
) {1 R, 122 105 122 259 243 146 4 387 545 267 442

120 102 108 228 239 146 429 399 505 271 449 102

108 102 102 204 1 140 435 364 470 263 435 115

105 102 110 179 210 146 442 331 449 239 375 100

100 110 102 152 204 152 463 316 449 200 320 90

98 120 158 | 218 135 463 423 185 267 95

130 108 170 125 449 275 399 185 224 102

98 132 188 112 326 | 381 1 188 84

95 132 88 200 164 112 | 585 375 170 170 88

86 140 80 155 155 110 775 463 387 158 155 90

92 158 88 135 152 112 875 505 381 164 135 86

90 164 90 149 155 120 875 505 387 170 125 82

95 182 108 173 152 110 825 491 375 170 115 78

120 182 102| 200 155 12| 825 470 | 375 170 105 86

138 179 118 | 228 161 105 875 411 364 176 100 80

125 170 130 251 170 105 875 364 342 173 92 74

118 155 176 | 271 176 102 | 875 331 326 164 95 74

112 140( 200| 311 188 115 875 302 | 302 152 90 70

102 140 224 405 200 140 775 275 275 140 86 70

98 161 259 | 545 210 210 75 27| 235 135 90 80

98| 155 320 | 545|....... 302 | 675 284 218 135 86 158

105 |....... 364 463 |....... 42 |....... 320 |....... 135 88 feeueenn

~

NoTE.—Discharge determined from two rating curves fanrly Well defined for periods covered. Determi-
nations based on rea.dmgs of chain gage twice a day until Sept 1915. Begmmng Sept. 21, 1915, water-
stage recorder used. sgd.lscharge relation affected by ce D to Jan. 21, 910, Feb. 8-28,
Dec. 18-29, 1910; Jan, 16-27, 1911; Jan. 12 to Feb. 13, 1913; Dec. 24 191§ oo, 25, 1914} Dec. 20, 1014, to -
Feb. 20, 1815; Dec. 10-24, 1915; Jan. 7-21, Feb, 2-24, 27-29, and Mar. 16-28, 1916.” No Tecords obtained
Jan. 1 t0 Mar, 31, 1912.
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Monihly discharge of Clyde River at West Derby, V., for the years ending Sept. 30, 1909-
1916.

[Drainage area, 150 square miles.]

Di in second-feet.
. ischarge in second-feet (gunif &
epth in
Month, Per inches on ﬁccu-
Maximum. | Mintmum. | Mean. | square | drainage Ay
mile. area).
1909.
May 25-81. oo eieeeeeaaaaaa 375 215 321 2.14 . 0.56 | B.
JUDO . e e iieaeaaaas 275 95 177 1.18 1.32 | B.
July. Il 128 39 85.2 -568 65| B.
Avgust. .o 52 21 39.6 .264 .30 | B.
September. ........oieiiii i 200 44 67.7 .451 .50 | B,
1.06 1.22 | B.
. 803 1.00 | B.
.833 .96 [ C.
1.13 1.30 | D.
. 873 .91 | D,
. 00 3.50 | A.
4. 56 500 | A,
2.43 2.80 | A,
2.03 2,26 | A.
. 8 . 645 .74 B.
.8 .445 .51 | B.
.2 375 .42 1 B,
1.52 20.71
69.2 .461 .53 | B.
.753 . B.
¢86.6 577 .66 | C.
.853 98 | D.
49.2 .328 34| C.
72.8 . 485 .56 | B.
4.45 4.97 | A,
3.72 4. A,
. 840 .94 | B
62. 4 . 416 .48 | B.
51.2 341 .39 | B.
56.9 .379 .42 | B.
1.13 15. 40
. 867 1.00 | B.
. 980 1.09 | B,
2.13 2.46 | A.
1.30 1.50 } D.
. 600 .65 D.
1.40 1.61 | D.
6.53 7.29 1 A.
3.01 3.47 | A.
2,79 3.11 | A.
90.1 .601 .69 | B.
713 . B.
1.25 1.40 | B.
1.85 25. 16
1.27 1.46 | B.
1.75 1.95 | A,
1. 55 1.79 | A.
2.23 2.57 | B.
1.25 1.30 | C.
5.33 6.14 | B,
4.43 4.94 | A,
1.41 1.63 | A.
1.30 1.45 | A,
640 .74 | B.
70.7 471 .54 | B.
9 .3 .39 | B.
1.83 24,90

a See note to dail}s;giischarge table; determinations of discharge based on observer’s notes, weather
records, and comparison with records obtained at gaging stations in near-by drainage basing.
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Monthly discharge of Clyde River at West Derby, V4., for the years ending Sept. 30, 1909~ ‘

1916—Continued.
x
S = .
Discharge in second-feet guntf gl
e
Month. Per gn jes on ?a"g,‘“
Maximum. | Minimum. | Mean. | square d;?‘ae%ge
e. °
265 36 126 0. 840 0.97 | B
98 150 1.00 1.12| B
186 100 al26 . 840 971 C
105 78 a92.7 .618 .71 | D,
116 a90.1 .607 631 C.
289 78 137 .913 1.05 | B.
2,080 231 764 5. 5.68 | B.
1,200 180 555 3. 4.27 | A
154 76 108 . 720 .80 | B
110 39 78.8 .525 .61| B
8 36 56,1 .374 43| B
82 36 62.5 . 417 47| B
2,080 36 196 1.31 1.7
96 36 .7 .498 .57 | B.
132 59 90.4 .603 .67 | B.
160 60 a93.0 .620 711 C,
200 70 a 105 . 700 .81 D,
775 70 a 185 1.23 1.28 | C.
585 95 207 1.38 1.59 | A,
875 102 378 2,52 2.81 | A.
442 158 249 1.66 1.91 | A,
194 90 130 . 867 .97 | B.
342 193 1.29 1.49 | B.
243 115 148 987 1.14 | B.
132 70 95.3 .635 .71 | B.
875 36 162 1.08 14. 66
149 86 110 .733 .85 | AL
182 102 134 . 803 1.00 j A.
364 80 b147 .980 1.13 | C.
545 135 b 259 1.73 1.99 | C.
470 152 b 239 1.59 172 D,
102 | b160 .07 1.23|C.
875 423 652 4.35 4.85 | B.
630 267 420 2.80 3.23 | B.
545 218 396 2.64 2.94 | B.
271 135 195 1.30 1.50 | B.
449 86 177 1.18 1.36 | B.
158 70 04.1 .627 .70 | B.
875 0 248 1.65 22.50

aSee note to daily disehar)gle table; determinations of discharge based on observer’s note* weather
records, and comparison with records obtained at gaging stations in near-by draiage basins.

b See note to daily discharge table; determinations of discharge based on gage heights, discharge measure-
ments, observer’s notes, and weather records.
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Days of deficiency in discharge of Clyde River at West Derby, V., during the years ending
) gept. 30, 1910-11, and 1913-1916.

Discharge | Theoretical Days of deficiency in discharge.
in horsepower
second- per foot
feet. of fall 1909-10 | 1910-11 | 1912-13 | 1913-14 | 1914-15 | 1815-16
35 4.0 |eeeeean... 3 1
40 4.6 1 14 1
45 5.2 10 25 7
50 5.7 18 4 17
60 6.8 31 128 35
70 7.9 40 169 46 7 24 ...,
80 9.1 79 192 56 101 64 5
90 10.2 99 216 70 131 99 20
100 11.4 124 230 78 170 125 41
120 13.6 161 251 101 219 179 99
140 15.9 189 274 119 251 226 132
160 18.2 201 285 146 279 253 162
180 20.4 211 297 163 282 276 193
200 2.7 221 308 188 291 293 203
225 25.6 230 317 221 . 297 304 229
250 28.4 241 319 243 309 315 239
300 34.1 266 323 283 318 325 260
350 39.8 286 327 304 324 336 280
400 45.5 316 328 315 327 342 298
500 56.8 339 336 325 331 353 329
600 68.2 344 338 338 339
800 9.9 352 347 343 343
1,000 114 359 354 347 353
1,500 170 365 363 359 362
2,000 b7 S 365 361 364
3,000 - 7:3 R F R (e 365 365
i

Note.—The above table gives the theoretical horsepower per foot of fall that may be developed 2t different
rates of discharge, and showe the number of days on which the discharge and corrervonding horsepower
were respectively less than the amounts given in the columus for discharge and horsepower. In using
this table, allowance should be made for the various losses, the principal ones being the wheel loss, which
may be as large as 20 per cent, and the head loss, which may be as large as 5 per cent.

CONNECTICUT RIVER BASIN.
GENERAL FEATURES.

The Connecticut River system drains the eastern part of Ver-
mont east of the Green Mountains, from Canada on the north to
Massachusetts on the south. Connecticut River is considered as
rising in the Connecticut lakes in northern New Hampshire, although
the headwaters have their source in the mountains near the inter-
national boundary. The river flows in a southerly direction between
New Hampshire and Vermont and across Massachusstts and Con-
necticut into Long Island Sound. The total area drained is 11,300
square miles, distributed as follows:

Square miles,
Province of Quebec. ..o.ouoe i e 105
New Hampshire...o..o oo 3,120
Y 14 T 1 3,970
MassaChusetts. . en oo oo i iiiiia e, 2,720
L0334 LT 7 L R 1. 430

The principal tributaries of the Connecticut in Vermont are the
Nulhegan, Passumpsic, Wells, Waits, Ompompancosuc, White,
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Ottaquechee, Black, Williams, Saxons, and West rivers. Dwerfield
River enters below the State line but drains an area of 316 square
miles in Vermont which includes important storage and power de-
velopments

The region east of the Green Mountains differs essentially from
that west of the mountains in regard to natural storage, and the Con-
necticut River drainage basin in Vermont contains few natural ponds
or lakes whereby the run-off may be equalized. Consequer<ly the
streams are somewhat flashy and a large percentage of the total run-
off goes to waste during the early spring. The utilization of some
storage sites has already been undertaken and the feasibility of
others has been investigated. (See Pl. XIV, B.)

Records of flow of the Connecticut River at Orford, N. H. (Fairlee,
Vt.), have been obtained since 1900. The driest year durng the
period covered by these records was 1910-11, and the wettest 1901-2,
the total flow during these two years being about in the ratio of 1 to

1.73.
GAGING-STATION RECORDS.

CONNECTICUT RIVER AT ORFORD, N. H. (FAIRLEE, VT.).

LocarioN.—At covered highway bridge between Fairlee, Vt., and Orford, N. H.,
about 8 miles below the mouth of Waits River and 22 miles above the mouth of
White River.

Dramnaee AREA.—3,100 square miles.

RECORDS AvAILABLE.—August 6, 1900, to September 30, 1916.

GaGEs.—Chain on upstream side of bridge and inclined staff on left bank 25 feet
below bridge.

DiscHARGE MEASUREMENTS.—Open-water measurements made from the bridge or
from cable 500 feet above the bridge.

CHANNEL AND coNTROL.—Channel wide and deep with gravelly bottom; control for
low stages slightly shifiing; at high stages the control is probably at tt = dam at
Wilder.

EXTREMES OF DISCHARGE.~-1900-1916: Maximum stage recorded, 33.4 fee’ at noon
March 28, 1913 (approximate discharge from extension of rating curve, 57,300
second-feet); minimum discharge for 24 hours, 288 second-feet, September 28,
1908.

WiINTER FLOw.—Stage-discharge relation seriously affected by ice, usually from De-
cember to March; records based on gage heights, current-meter measurements,
observer’s notes, and weather records.

REeguraTioN.—Distribution of flow not seriously affected by the operation of any
power plants above the station. Some storage-has been developed on reservoirs
in the headwaters.

Accuracy.—Several rating curves have been used, each fairly well defined for the
period covered; results considered goed. Precipitation records at St. Johnsbury,
Vt., are given for purposes of comparison only, as it is not probable that records
at St. Johnsbury indicate fairly the average rainfall in the upper Comnecticut
basin; the precipitation is probably considerably greater at places of higher
altitude than along the river valley.

73175°—wsp 424—17—=8
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Monihly discharge of Connecticut River at Orford, N. H. (Fairlee, Vi.), for the years
ending Sept. 30, 1900-1916.

[Drainage area, 3,100 square miles.]

Discharge in second-feet.
1se Run-of' Precipi-
(depthi~ |, ... [tationin
Month. L Per ltllll?al!es on racy. lS %C]Jles at
3 inagd ° | St. Johns-
Maximum. | Minimum. | Mean. sqqal:e area). bury, Vt,
1900, -
August6-31. ... ............. 5,110 950 2,270 0.732 0.71| B. 3.25
September.................... 2,520 815 1,300 .419 .47 B. 2.84
1900-1901.
12,600 1,880 4,400 1.42 1.64 A, 2.70
16,300 1,600 7,560 2.44 2.72 A, 6.15
6,900 4,010 5,170 1.67 1.92{ B. .95
5, 500 2,400 2,930 .945 1.09 D. 2.06
2, 500 1,900 2,220 .716 .75 D. .56
21,300 1,800 5,400 1.74 2.01 D. 3.31
32,600 11,000 23,200 7.48 8.34 B. 1.74
16,300 5,550 9,030 2.91 3.36| A. 3.40
7,600 2,610 5,210 1.69 1.89 | A. 4.07
8,450 1,280 3,300 1.07 1.23| A. 4,96
6,640 1,100 3,690 1.19 1.37| A. 4.44
2,110 1,100 1,580 .510 .57| B. 2.64
32,600 1,100 6,150 1.98 26.89 |...... 36.98
5,220 1,340 2,250 .726 .84 A. 2.31
2,350 1,280 1,710 . 552 .62 B. 1.60
30, 400 1,460 6,600 2,13 2.46 D. 4.06
6,000 2,700 3,810 1.23 . 1.28 D. .89
8, 000 2,000 2,810 . 906 1.04 D. 1.08
43,400 9,770 , 500 6.61 7.62 B. 4,16
23,200 8, 600 13,000 4.19 4.68 A. 2.55
31,900 4, 560 10, 600 3.42 3.94 A. 5,14
17,000 4,890 9, 590 3.09 3.45 A. 4.45
6,770 2,520 4,250 1.37 1.58 A. 4.48
8,3 2,190 4,390 1.42 1.64 A. 6. 44
5,330 2,030 3,430 .11 1.24 A. 3.7
43,400 1,280 6,950 2.24 30.39 §..-... 40.91~
19,700 2,350 4,420 1.43 1.65| A. 3.98
10,100 3,470 4,990 1.61 1.80] B. 1.44
3,560 2,580 2,930 945 1.09 C. 2.49
3,560 2, 2,840 .916 1.06| C. 3.24
4,170 2,720 3, 1.07 L11| C. 2.25
40,1 11,500 24,300 7.84 9.04 B. 5.13
22,900 5,110 | 11,100 3.58 3.99| A. 1.23
5,780 1,460 3,340 1.08 1.24 A, 04
7,740 1,100 3, .997 .11 A. 3.54
4,010 1,400 2,310 .745 .8 | A. 5.91
3,470 1,280 2,120 . 684 791 A, 2.90
2,030 640 1,100 .355 .40 B. 1.08
40, 100 640 5,510 1.78 24.14 |...... 33.23
2,030 860 1,300 .419 48| B. 2.65
2,110 1,050 1,480 .477 .53 B. 1.00
2,800 1,040 1,540 .497 .57] C. 2.27
980 650 785 . 253 .29 C. 1.81
1,220 700 830 .28 .29 C. 1.01
21,700 1,160 5,240 1.69 1.95| B. 1.26
22,100 6,640 12, 800 4.13 4.61 A. 2.67
23,600 6,260 | 14,400 4.65 5.36 | A. 3.64
6, 260 1,400 3,010 .971 1.08 A. 2.40
2,350 815 1,420 .458 .53 B. 2.81
4,780 905 1,980 .639 4| B. 4.39
7,460 1,280 3,690 1.19 1.33 A. 5.15
The year............... 23,600 650 | « 4,050 1.31 17.76 |... ... 31.06




CONNECTICUT RIVER BASIN. 113

Monthly discharge of Connecticut River at Orford, N. H. (Fairlee, V1.), for the years
ending Sept. 30, 1900-1916—Continued.

i in -feet. .

Discharge in second-feet Run-off Precipi-

glie thin |, . | tation in

Month. Per d:a 1S 0D |y o %c!lxes at
s ;. inage * | St. Johns-
Maximum. | Minimum. | Mean. sqqm:e aren). bury, Vt.
3,270 5 1.79 2.06 | A. 1.81
3750 2,570 .829 92| ¢ 1.09
1,210 «390 .45 C. 1.63
700 .280 .32 C. 1.30
681 . 220 . C. 1.08
560 7,110 2.29 2.64 . 2.10
7,040 13,400 4.32 4.82| A. 2.22
4,120 , 400 2.71 3.12| A. 68
2,610 | 4,180 1.35 151 A, 3.36
1,530 43| 1.42 1.64| A. 4.35

1,460 3,430 1,11 1.28 . 4,

2,520 5,410 1.75 1.95] A. 4.79
560 4,780 1.54 20.94 |...... 31.03
3,270 1,880 2,620 845 .97 A. 1.60
5,200 2,030 3,050 .984 1.10 . 2.10
10,200 3,070 5,660 1.83 2.11 C. 2.92
27,100 2,000 7,060 2.28 2.63 C. 2.10
8,020 2,050 | 3,030 .977 1.02| C. 2.51
6, 600 1,500 2,240 .723 .83 C. “1.82
30,200 3,000 11,800 3.81 4.25 C. .54
27, 600 7,320 14,200 4.58 5,28 . 3.71
14, 600 3,270 6,580 212 2.36| A. 4.35
4,010 1,670 2,630 .848 .08 | A. 3.68
4,010 1,050 1,790 .577 .67 B. 4.71
3,570 950 1,600 .516 .58 B. 2.70
30, 200 950 5,200 1.68 22.78 |...... 32.74
5,000 1,000 2,760 . 890 103 A. 3.13
4,670 1,530 2,670 .861 .96 A. 1.74
3,070 1,500 1,960 .632 .73 B. 2.75
3,550 1,400 1,960 .632 .3| C. 1.58
1,440 980 1,190 .384 .40 C. 1.24
27,000 1,240 3,970 1.28 1.48 C. 2.62
32, 600 7,320 14,400 4.65 5.19 B. 4.60
40, 600 5,320 15,900 5.13 5.91 B. 2.58
10, 100 2,520 4,690 1.51 1.68 A, 3.38
9,770 2,270 4,600 1.48 171 A. 4.46
6,230 ,050 2, 600 .839 97| AL 2.35
7,180 1,340 3,010 .971 1.08| A. 8.11
40, 600 980 4,990 1.61 21.87 f...... 38.54
18, 700 3,590 8,940 2.88 3.32| A. 5.06
15,900 3,480 7,810 2.52 2.81 A. 2.47
26, 500 2,000 9,320 3.01 3.47 C. 3.90
9,320 2,350 4,410 1.42 1.64 C. 2.09
18,000 2,320 4,830 1.56 1.68 C. 3.94
30, 600 2,200 7,580 2.45 2.82 C. 1.97
36, 700 6,900 12,800 4.13 4,61 B. 2.27
35,400 5, 200 12,700 4.10 4.73 B, 3.75
11,500 1,520 4,450 1.44 1.61] A. 4.78
2,310 980 1,530 . 494 571 B. 3.11
3,810 880 1,690 . 545 .63 B. 5.21
980 288 627 . 202 .23 B. .68
36, 700 288 6,400 2.06 28.12 |...... 39.23
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Monthly discharge of Connecticut River at Orford, N. H. (Fairlee, Vi.), for the years
ending Sept. 30,1900-1916—Continued. -

Discharge in second-feet. Run-off Precipi-

§da +h in Accu- tation in

Month. Per (rilc 8s 00 | oy é%chag at
: s raing; ° | St. Johns-
Maximum. | Minimum. | Mean. smm ama).gﬁ bury, Vt.
1,040 550 747 0.241 0.28 B. 1.66
2,780 640 1,040 .335 .37 B. 1.10
2,050 698 1,200 .387 .45 B. 2.67
6,000 1,020 2,690 . 1.00 C. 2.86
7,320 2,100 4,000 1.29 1.34 C. 1.93
6,300 2,320 3,620 1.17 1.35 C. .72
49, 700 7, 25,400 8.19 9.14 C. 3.51
23,200 6,770 14,400 4.65 5.36 B. 4.28
7,320 1,590 3,800 1 1.40 A. 3.33
2,400 930 1,490 481 .51 B. 83
1,090 640 836 .270 .31 B. 2.47
5,450 830 1,460 471 .53 B. 1.06
49, 700 550 5,050 1.63 22.08 |...... 28.42
6,360 1,320 2,360 .761 .88 1 A. 3.7
3,920 1,660 2,380 .768 .86 A. 1.97
4,030 1,020 , 070 .668 .77 B. 1.09
12,000 900 3,130 1.01 1.16 C. 2.12
4,000 1,400 2,000 .645 .67 C. 4.55
21,500 5,320 12, 800 4.13 4.76 B. 1.46
24, 500 6,640 | 14,500 4.68 52| B. 3.25
17,600 4,960 9,080 2.93 3.38 A. 4,25
14,800 2,520 6,050 1.95 2.18 A. 2.90
2,520 1,000 1,630 . 526 .61 A. 2.92
6,230 1,110 2,430 784 90| A 4.53
3,710 755 1,740 . 561 .63{ A. 4.55
24, 500 755 5,020 1.62 22.02 |...... | 37.32
3,200 1,060 2,040 .658 .76 A. 1.44
4,150 1,550 2,510 .810 .90 | A. 2.37
3,000 1,000 1,520 .490 .56 C. 2.12
4,500 1,600 2,520 .813 %4 C. 1.74
1,600 1,000 1,360 .439 .46 C. 2.29
10, 700 1,200 2,450 .790 .91 C. 3.50
28,900 6,520 16, 800 5.42 6.05 B. 1.01
34, 500 2,900 { 11,300 3.65 4210 A, 1.08
4,340 1,450 2,440 787 .88 A. 2 54
2.530 680 1,180 381 .44 B. 4.73
4,780 770 1,620 .523 .60 B. 5.19
3,900 1,650 2,360 . 761 .85 A. 4.32
34,500 680 | 4,00 1.20 17.56 |..o... | 32.33
6,520 2,350 4,310 1.39 1.60 | A. 3.58
7.050 3,180 4,340 1.40 1.56 | A. 2.50
17, 800 4,560 8,250 2.66 3.07 A, 3.05
7,460 1,600 3,110 1.00 1.15) C. 2.13
1,600 1,200 1,420 .458 .49 C. 2.04
12,100 1,400 3,840 1.24 1.43] C. 2.76
36,700 9,800 | 21,800 7.03 7.8 | C. 3.14
20, 900 6,900 10, 800 3.48 4.01 A. 6.56
30, 600 2,160 9,570 3.09 3.45 A. 2.04
2,080 850 1,390 .48 .52 B. 3.17
5,330 950 2,220 716 83| Al 4.80
11,600 1,840 4,100 1.32 1. A. 5.56
36,700 850 6,250 2.02 27.42 }...... ) 41.33
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Monihly discharge of Connecticut River at Orford, N. H. (Fairlee, Vt.), for ths years
ending Sept. 30, 1900-1916—Continued.

D b3 nd-fest. -
ischarge in second-feet. Run-off Teecipi-
(depth in Accu- tation in
Month. Por mson racy g‘c?eggt
i i, age ° 8% Johns-
Maximum. | Minimum. | Mean. s&gﬂe area). by, Vt.
1912-13.
8,880 2,520 4,010 1.29 149 A. 2.15
12,600 3,500 5,640 1.82 2.03 A. 2.78
8,020 3,200 5,450 1.76 2.03| B. 2.97
15, 500 5,330 8,740 2.82 3.25 B. 3.25
7,880 3,190 4,410 1.42 1.48 C. 1.32
56,000 1,420 18,900 6.10 7.03 C. 6.76
25,200 9,470 13,300 4.29 4.7 B, 1.63
15, 700 3,930 6, 750 2.18 2.51 A, 3.36
12, 800 1,870 4,340 1.40 1.56 ) A. 1.40
4,960 1,220 2,090 .674 781 Al 7.56
2,650 595 1,390 448 .52 B. 1.44
2,850 550 1,130 .365 41| B. 1.45
THe YA ..eneeeerennnal] 56,000 550| 6,370| 2.0 27.88 |...... 36.07
1913-14.
8,600 930 3,130 1.01 1.16 | A. 5.94
7,040 2, 850 4,170 1.35 1.51 A. 1.25
6,900 1,500 3,680 1.19 1.37] A. 2.78
1,950 1,100 1,390 448 .52 B. 1.80
2,030 880 1,250 .403 42| B. 2.00
11, 800 1,100 4,580 1.48 1.71 C. 2.59
44,300 6, 500 18,300 5.90 6.58 C. 4,47
24,200 3,490 11,300 - 3.65 4.21 A. .50
4,840 1,500 2,360 . 761 .85 A, 3.09
3,050 1,100 1,940 .626 72 A, 4,87
2, 560 930 1,410 .455 .52 B. 4,98
2,650 980 1,550 .500 .56 B. 2.4
44,300 880 4,600 1.48 20.13 [...... 36.68
3,600 1,040 1,910 .616 .7 C. .89
4,960 1,500 3,230 1.04 1.16 B. 2.22
6,630 880 2, 500 . 806 93 B. 1.24
5,580 730 2,160 .697 .80| B. 1.98
33,700 730 4,910 1.58 1.64 B. 3.47
18,200 2,110 5, 560 1.79 2,06 A, .30
23,800 2,030 9,250 2.98 3.32 A. 1.98
12,000 2,470 5,110 1.65 1.90 A. 2.01
5,200 1,360 2,400 774 .86 A. 2.7
21,900 2,470 7,000 2.26 2.61| A. 6.38
9,770 2,650 4,950 1.60 1.8 A. 4.67
5,840 1,360 2,540 .819 91 A. 3.22
The year.......... PR 33.700 730 4,290 1.38 874 (.. ... 31.15
1915-16,
4, 1,870 3,000 .968 1.12| A. 1.48
5,580 3,490 4,510 1.45 1.62| A. 1.79
11,600 2,560 4,450 1.4 1.66 B. 3.03
13,200 1,950 4,420 1.43 1.65 B. 1.93
12,000 2,470 5,190 1.67 1.80| B. 2.59
18, 500 2,030 3,540 1.14 1.31] B. 1.52
31, 700 9,470 17,200 5.55 6.19 B. 1.68
19,300 5,080 9,550 3.08 3.55 | A. 3.48
13, 700 4,840 8,640 2.79 3.11 A. 4.36
10, 700 2,380 5,190 1.67 1.92| A. 2.02
13,000 1,500 3,330 1.0 1.23] A. 4.62
3,450 1,280 2,100 677 .76 A. 5.55
31,700 1,280 5,910 1.91 2592 |...... 34.05

Nore.—Discharge determined from a well-defined rating curve, the low-water part of which has varied
somewhat at different periods on account of changes in control section. Stage-discharge relation affected
by ice: Dec. 30, 1900, to Mar. 24, 1901; Dec. 4-11, 1901; Dec. 24, 1901, to_Feb. 26, 1902; Dec. 5, 1902, to Feb. 28
1903; Dec. 15, 1903, to Mar. 28, 1904; Nov. 17, 1904, to Mar, 25, 1905; Nov. 30 to Dec. 5, 1905; Jan. 2-23 an
Feb. 3 to Apr. 15, 1906; Dec. 12, 1906, to Mar. 30, 1907; Dec. 1-10, 1907; Jan. 4 to Mar. 27, 1908; Dec. 16, 1908,
to Apr. 2, 1909; Dec. 15, 1909, to Mar. 1, 1910; Dec. 6, 1910, to Mar. ng 1911; Dec. 31, 1911, to Apr. 7, 1912;
Feb. 23 to Mar, 15, 1913; Dec. 21, 1913, to Apr, 4, 1914; Dec. 14, 1914, to Feb. 25, 1915; and Dec. 9, 1915, to
Apr. 4, 1916. Discharge for these periods defermined from gage heights, discharge measur~ments,
observer’s notes, and weather records.
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Days of deficiency in discharge of Conneciicut River at Orford, 1. H. (Fairlee, Vt.),
during the years ending Sept. 30, 1901-1916.

X Theo- Days of deficiency in discharge.
Dis- retical
chargedin horse-
second- | power
foct. | per fout L | 1901-2 | 1902-3 | 1903-4 | 1904-5 | 1905-6 | 1906-7 | 1907-8
0

500 4
1,000 34
1,500 158 61
2,000 233 86
2, 500 252 126
3,000 259 144
3,500 265 159
4,000 273 175
4, 500 280 191
5,000 568 216 206 277 284 251 267 276 199
6, 000 682 255 235 298 293 273 278 201 221
7,000 796 280 254 306 302 289 298 243
8,000 909 291 263 309 309 304 205 304 258
9, 000 1,020 301 272 313 317 307 305 19 271

10, 000 1,140 310 283 313 329 317 313 24 285
15,000 1,700 330 318 331 345 352 341 340 334
20,000 361
25, 000 366
30, 000
35,000
40, 000
45,000

, 000
60, 000

Theo- Days of deficiency in discharge.
Dis- ‘retical

chargein| horse-
second- | power
feet. per foot | 1908-9 |1909-10 |1910-11 | 1911-12| 1912-13 | 1913-14 | 1914-15 | 1915-16

500 B56.8 |ueenrrnrloenenana)ens S SRR JRON FUSUPS IS TR
1,000 94 )
1,500
2,000
2,500
3,000
3,500
4,000
4,500
5,000
6,000
7,000
8,000
9,000
10, 000
15,000
20,000
25, 000
30, 000
000
000
000
000
000

2858 ¥
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PASSUMPSIC-RIVER AT PIERCE’S MILLS, NEAR 8T. JOHNSBURY, V™

LocaTioN.—At suspension footbridge just below Pierce’s Mills, about 2 miles below
mouth of Sheldon Branch, 4 miles above mouth of Moose River, and 5 nviles from
St. Johnsbury.

DRAINAGE AREA.—237 square miles.

RECORDS AvaImLABLE.—May 26, 1909, to September 30, 1916.

Gaae.—Staff, in two sections; low-water section a vertical staff bolted to ledge just
above bridge; high-water section an inclined staff bolted to ledge below bridge.

DiscHARGE MEASUREMENTS.—Made from footbridge or by wading below the bridge.

CHANNEL AND coNTROL.—Channel composed of ledge rock partly covered w*h gravel
and alluvium. Athigh stages the control is probably at the dam near Centervale.

EXTREMES OF DISCHARGE.—1909-1916: Maximum stage recorded, 14.8 feet during the
night of March 27-28, 1913, determined by leveling from flood marks (discharge
not computed); minimum stage, zero flow at various times due to water being
.held back by mills.

WiINTER FLow.—Stage-discharge relation seriously affected by ice; flow determined
from gage heights, corrected for backwater by means of current-meter measure-
ments, observer’s notes, and records of temperature and precipitation.

REcULATION.—A study of the discharge records indicates that a storage of 465,000,000
cubic feet might be required to insure a continuous flow of 0.5 second-foot per
square mile at Pierce’s Mills for 90 per cent of the time during a year of extremely
low flow; a storage of 15,000,000 cubic feet would probably insure this rate of
flow for 90 per cent of the time during the average year. There is a small diurnal
fluctuation caused by the operation of Pierce’s Mills, just above station, and by
other mills farther upstream. (See Accuracy.)

Accuracy.—A fairly well-defined rating curve has been developed, but individual
discharge measurements frequently show a large percentage of error dve to fluc-
tuation in stage during the measurement. The effect of the diurnal fl~tuation
was studied by means of temporary installation of a water-stage recorer during
August and September, 1914. Although the results obtained by mears of gage
heights read twice a day were found to be occasionally in error for i~dividual
days, the mean discharge for the period August 16 to September 11, as deter-
mined from such gage heights and that determined from hourly gage heehts from
water-stage recorder, were found to be identical.

Discharge measurements of Passumpsic River at Pierce's Mills, near St. Johnshury, Vt
during 1909-1916.

Gage Dis- Gate | Dis-
Date. Made by— height. | charge, || Date- Made by— height. | charge.
Feet. | Sec.-ft. 1912, Fect. | Sec.-ft.
2.50 359 || Aug. 24 | J. G, Mathers.......... 1.69 162
1.68 172 || Oct. 17 | C. 8. DeGolyer......... 1.90 219
145 118
1.29 69 1913. :
1.64 164 || Mar. 51| C. 8. DeGolyer......... e2.09 147
A g} R. Sd Barnes........... g % 1,650
pr. 24 |.....d0. e, 570
18 L3S0l Bept. 10 |G H. Ganfield 1111 30| 88
il
5.46 1,680 10 |..... L [+ S 1.18 66
5.36 1,610 1914
8| L0\ May 27| C.8. DeGolyer......... 1.98| 261
2| radl Aug. 161 C.C. Covert... [l lll .98 40.8
i ?g3g || Sept. 12 | R. 8. Barnes........... 1.45 145
" Apr. 26 | R. 8. Barnes........... 4341 1,140
Dec. 16 |..... L 1 S 1.79 213
1. 60 164
1.42 19 1916.
Feb. 9] R.S.Barnes........... a 2.9 326
Feb. 23 | G. H. Canfield......... 2273 196
Aug. 24 | J. G. Mathers.......... 1.75 177 |

a Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Passumpsic River at Pierce's Mills, near St. Johnsbury,
V., for the years ending Sept. 30, 1909-1916.

Day. | May. | June. | July. | Aug. | Sept. Day. | May. | June, | July. | Aug. | Sept.
372 149 110 122 230 80 78 100
238 149 93 180 202 80 89 98
306 162 91 124 558 80 82 96
290 260 91 102 408 150 98 78
290 202 8 98 140 124 87
537 175 102 194 120 372 89
372 162 96 136 1M 159 91
306 149 74 119 80 119 87
275 124 78 98 80 107 89
260 124 89 89 80 96 134
230 145 96 100 90 89 100
230 200 80 107 96 154 152
216 100 78 110 87 122 556
90 114 98 87 91 777
200 100 76 87 105 102 322
165 96 {.auenn.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
230 149 | 219 120 577 | 2,320 | 2,000 780 [ 906 216 134 96
197 149 180 120 616 | 2,100 | 1,600 577 697 178 119 100
397 162 186 120 596 | 1,470 | 1,290 558 596 126 144 82
167 178 110 |....... 1,210 | 1,080 519 538 248 208 154
191 178 149 100 §....... 1,250 992 444 218 306 139

|

[ S 175 159 172 100 |....... 1,470 738 656 227 208 290
[ P, 1 144 172 80 ....... 1,430 | 1,960 558 697 144 208 355
< 139 154 170 80 |.eonnnn 1, 1,510 500 616 154 170 208
| D, 124 202 152 70 f....... 2 | 1,120 463 577 159 134 154
100 cciiiannean 122 178 144 70 |.eee-.n 697 | 1,120 656 444 134 124 154
) 129 152 197 165 136
120 119 162 139 199 114
j I S 126 154 134 144 110
Mool 119 149 144 124 134
) L 129 149 136 197 122
16, et 124 154 126 444 122
) 165 144 105 205 91
18 e iiieiann 199 180 91 146 78
19 iienn 75 159 98 227 105
b1 I, 144 152 100 197 98
b2 S . 159 149 100 139 98
220 .iiiiias 239 180 162 126 91
2. 260 245 233 110 96
24 ... L 197 22 186 | 114 91
25 e 186 213 159 119 91
26 .. ... 172 362 114 114 124
b1 S 149 238 119 105 105
b 165 197 180 96 949
29 ... 165 316 172 112 338
b 1) TR 149 230 139 91 199
1 DO 139 |..... . 162 80 |.eueean
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Daily discharge, in secondeet, of Passumpsic River at Pierce's Mills, near St, Jchnsbury,
oot tor tha years ending Sept. 30, 1909-1916—Continued. ’

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. _July. Avg. [ Sept.

1910-11.

100 146
100 192 550
174 203




120 SURFACE WATERS OF VERMONT.

Doaily discharge, in second-feet, of Passumpsic River at Pierce's Mills, near St. Johnsbury,
Vi., for the years ending Sept. 30, 1909~1916—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Féb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1912-13.

315 250 266 |oeeene]ennannn 2, 360 405 141 141 89

315 438 360 375 120 152 80

244 208 | 1,080 f..e.i. foeae.. 310 320 126 130 80

220 250 290 290 117 130 86

209 247 290 260 120 141 171

192 244 290 230 126 130 58

182 282 275 275 202 113 55

192 { 1,820 390 141 93 49

164 906 290 120 99 22

187 590 230 152 93 49

182 474 202 290 113 69

195 420 176 164 54

531 402 176 164 97 44

315 735 176 152 47

266 735 164 141 101 85

266 531 176 141 87 71

238 420 405 113 85 80

214 366 260 111 89 73

203 366 202 230 7 68

250 384 176 164 75 55

214 366 176 130 75 47

192 384 152 117 63 82

384 4 101 75 360

s 349 130 117 71 152

ki 349 130 176 85 105

26, . einannns 570 349 120 141 78 89

b/ . 456 315 460 101 89 &85

P T 282 360 360 126 69

29 il 315 226 189 420 105 80

30, 298 208 152 210 120 87

E 1 U 266 }.......] 651 |......]oeeeed 1,560 |aeeo.ol 500 [....... 174 80 [.......
1913-14.

.............. m| 216 420 1,410 18] 20 80 128
b, 85 216 670 | 1,120 176 2205 125
[ J 122 189 420 | 1,310 152 275 130 123
L S 130 189 200 | 1,460 202 141 121
L T 97 202 280 |oeeenesleenocacfenseea) 1305 ] 1,710 390 152 113 106
[ T, .. 97 176 202 |eeeeee]annnad]eea) 230 ] 1,510 260 176 107 88
[ 87 152 164 1, 189 152 107 17
- 93 152 830 ) 176 189 320 186
9....... PR 89 164 260 950 164 152 149

10....... 89 230 290 {oevnnsetenenaac|asenans (4 830 152 176 105 146
101 230 260 |....... PR P 670 810 141 152 115 122

126 189 260 600 130 176 126 105

202 152 202 530 126 141 89 101

152 176 202 530 111 105 78 97

15, cceenivaeee..] 141 152 189 [ivevene]ienenen]aeeean.| 640 500 126 111 68 89
16, e 126 130 176 420 117 97 58 85
17....... PP 113 130 202 390 141 87 93 80
B - . 97 141 189 360 130 89 90 58
) 105 152 176 340 122 107 86 71
. | P, 186 670 152 |eevei]usncecnfaceceas| 4,640 320 189 101 83 13
152 305 176 87 86 78

152 305 141 85 139 80

189 305 122 48 102 58

152 360 109 55 84 85

64 290 176 55 65 130

260 128 55 63 152

230 111 91 53 130

245 | - 101 78 54 230

202 141 85 94 164

176 202 a3 138 152

2021....... m 181 i.......
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Daily discharge, in second-feet, of Passumpsic River at Pierce's Mills, near St. Johnsbury,
V., for the years ending Sept. 30, 1909-1916—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

1914-15.
750 | fso| e00| 164 | 107| 375 230
600 230 600 152 164 640 202
530 230 500 152 141 420 176
420 202 420 130 141 290 176
465 290 390 122 189 275 152
390 340 101 202 230 152
340 245 305 113 130 202 152
340 530 113 320 530 710
305 710 500 120 | 2,540 750 600
290 870 405 117 750 ' 1,310 305
260 (1,820 | 340 | 120| 405 600 202
245 | 4,000 290 320 260 176
95| 1, 25| 176 | 216 320 176
230 | 910 152 176 460 189
230 750 230 128 176 320 176

176 600 260 530 910 360 152
202 230 260 405 260 130
202 530 260 875 360 202 152
176 460 216 260 260 176 420
390 230 176 202 640
189 375 216 152 560 1,170 290
290 360 189 130 275 71 216
340 | 1,000 176 141 202 670 189
530 | 1,000 202 152 530 202
260 750 113 | 1,310 375 600
260 530 275 108 460 290 360
152 500 216 105 | 1,660 260 260
189 530 1 93 830 230 216
176 [eeenn.. 176 |-veen-n 500 275 .......
670 | 2,360 830 530 245 152
600 | 2,360 750 390 275 176
560 | 1,220 670 320 830 164 230
460 950 | 1,000 | 1,310 750 164 176
460 750 670 0 640 164 216
390 710 600 750 405 189 202
360 530 320 152 176
290 750 500 460 710 164 176
290 710 500 420 500 1,560 460
290 460 600 340 1,660 230
290 710 500 910 420 670 176
320 910 420 670 360 500 152
290 0 375 530 500 360 152
290 | 1,000 340 670 320 290 141
30 790 320 460 245 230 152
202 910 420 390 230 202 530
176 | 1,170 | 1,220 460 290 189 245
152 | 2,060 | 2,480 460 260 176 189
176 | 1,760 | 1,170 460 230 141 202
152 | 1,080 790 | 1,000 202 152 152
130 670 600 600 176 141 164
130 | 1,220 | 530 460 202 152 141
130 | 2,240 500 375 830 152 164
1 1,510 460 320 360 176 176
130 | 1,310 420 305 260 164 176
152 | 1,170 390 360 216 164 152
260 360 275 390 152 152
600 910 320 640 230 202 130
. 202 230 530 | 1,760 750 | 1,760 830 340 420 202 230 152
30, i, 216 460 530 | 1,220 .......] 2,660 830 500 500 189 189 { 2,060
3l..... ceareened| 260 ..., 405 | 1,170 |....... 3,140 |....... 870

....... 2751 202 |.......

Nom.——Dise.hartﬁe determined from & rating curve fairly well defined below 2,000 second-feet; above
2,000 second-feet the curve is based on logarithmic extension. Discharge, July 11-26, 1901, estlmatedg(l))g
comparison with record of White River at Sharon. Stage-discharge relation affected by ice Dec. 28, 1909,
to Jan. 21, 1910; Feb. 4-27, 1910; Dec. 7, 1910, to Mar. 26, 1911; Jan, 6 to Apr. 8, 1912; Jan. 1 to Mar. 28,
1913; Jan. 1 to Mar. 26, 1914; Dec. 15, 1914, to Feb. 27, 1915; Jan. 9-25, Feb. 4-27, and Mar. 3-28,1916; dis-
charge for these periods ascertained ny means of gage heights, current-meter measurem+ats, observer’s
notes, an | weather records.
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Monthly discharge of Passu;npsic River at Pierce’s Mills, near St. Joknslury, Vi., for
1909-1916.

[Drainage area, 237 square miles.]

Discharge in second-feet. dmm‘ﬁ’ -
epth in
Month. Per %rc es on |Accu-
: drainage |T3€Y-
Maximum. | Minimum. | Mean. | square :
M mile. area).
1909.
May 26-31... ..ottt 700 390 487 2.05 0.46 | B.
556 149 272 1.15 1.28 | B.
260 127 .536 .62 | C
312 74 108 . 53| B
777 87 154 .650 .73 | B
397 119 174 . 734 .8 | B.
362 144 185 .781 .87 B.
219 124 156 .65 .76 | B.
January... . ..o oiiiiiiiiiiiaa.... 2,540 60 453 1.91 2.20 | C.
February..eee e oot 1,960 [ceeeanne.... a275 |- 1.16 1.21 | D.
March. ..., 2, 306 994 4.19 4.83 | A,
Aprile. e 2, 500 923 3.89 4.34 | A,
3 2.68 3.09 | A.
1.81 2.02 | A,
.654 .75 AL
. 684 L9 Al
. 705 LT AL
1.66 22.50
.734 .85 | A.
. 840 .04 [ A
591 .68 | D,
.802 .92 | D.
. .44 | D.
.781 .90 | D.
5.78 6.45 | B.
2.62 3.02 | A,
.84 .94 1 A
.570 .66 | A.
.629 . A,
844 .94 | AL
1.29 17.47
121 1.40 | A,
1.38 1.54 | A,
2.38 2,74 [ A,
L= L N P 1.22 1.41 | D.
February. . .506 .55 | D.
March. .. 1.48 171 | D.
6.88 7.68 | A.
3.35 3.86 | A.
2,36 2.63 | A.
.477 .55 | B.
.616 .71 | B,
27 1.92 | A,
1.92 26.20
1.35 1.56 | A.
1.89 2.11 | A.
1.68 194 A,
2,53 2.92 | D.
1.35 1.41 | D.
5.74 6.62 | D.
3.76 4.20 | A.
1.57 1.81 | A.
1.01 113 | A.
. 692 .80 | Al
.422 .49 | B.
.355 . B.
1.87 25.39

bat;_lgéscharge estimated wholly or in part by comparison with records of streams in adiacent drainage
ins. .
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Monthly discharge of Passumpsic River at Pierce’s Mills, near St. Johnsbry, Vit., for
1909-1916—Continued.

Discharge in second-feet. P.un-off
Per (depth in Accu-
Month, . square | in>heson racy
Maximum. | Minimum. | Mean. | e | d-ainage
1913-14.

0.882 1.02 | A.
878 98 1AL
. 865 100 | A.
506 .58 | D.
.485 .50 | D,
1.24 1.43 | D.
. 40 6.02 | B.
2,74 3.16 | A,
679 .76 | Al
561 A.
.443 51 | B.
481 54 | B,

1.27 17.15
443 .51 B,
.616 .69 | B,
-612 7 CL
L7 .83 | D.
114 1.19 | D.
1.26 1.45 1 A,
3.03 3.38 | A,
1.32 1.52 | A.
. 761 B4 AL
2.03 2.34 | A,
1.84 © 2,12 | A,
1.11 124 | A

4,000 {....connn... 204 1.2 16.82
500 176 235 .992 1.14 | A,
530 164 239 L01 1.13 | A.
1,660 164 1.54 L78 | A,
2,060 152 544 2.30 2.65 | C.
1,410 130 454 1.92 2.07 | C.
3,140 130 512 2.16 2.49 [ C.
2,360 600 | 1,140 4.81 5.37 | B.
2,480 320 2.70 3.11] A,
1,310 275 560 2.32 259 A.
830 176 370 1.56 1.80 | A,
1,660 141 306 1.29 1.49 | A,
2,060 130 261 1.10 1.23 | A.

3,140 130 466 .97 26. 85

b ailiischarge estimated wholly or in part by comparison with records of streams in adacent drainage
asins.

Days of deficiency in discharge of Passumpsic River at Pierce’s Mills, near St. Johnsbury,
Vt., during the year ending Sept. 30, 1916.

. | Days of . | Days of
Discharge g‘,’ﬁ‘;‘?;; deficlency | Discharge g}l‘m deficiency
in tf;eegnd- %)ower r ill'.l\ dis- | in ?eegnd- tPOWer &er i]l]lagxs-
eot, charge, oet. charge.
oot of 1915-16. oot of fall. | o35 5.
140 15.9 7 400 45.5 225
150 17.0 11 500 56.8 250
160 18.2 31 600 68.2 278
170 19.3 42 700 7.6 299
180 20.4 % 800 90.9 315
200 22.7 92 1,000 114 333
22 25.0 133 1,500 170 350
250 28.4 159 2,000 227 357
300 3.1 191 - 2,500 363
350 39.8 207 3,000 341 365
3,500 398 366

Nore.—The above table gives the theoretical horsepower per foot of fall that may be developed at differ-
ent rates of discharge, and shows the number of days on which the discharge and corresponding horge-
power were respectively less than the amounts given in the columns for discharge and horsepower. In
usin%]this table, allowance should be made for the various losses, the principal ones being the wheel loss,
which may be as large as 20 per cent, and the head loss, which may be as large as 5 per cen*.
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PASSUMPSIC RIVER AT ST. JOHNSBURY CENTER, VT.

Locarion.—At steel highway bridge near railway station at St. Johnsbury Center,
about 3} miles below mouth of Sheldon Branch and 2} miles above mouth of
Moose River.

DRAINAGE AREA.—244 square miles.

RECORDS AvAILABLE.—June 29 to November 30, 1903.

Gage.—Chain attached to downstream side of steel highway bridge; read twice daily
by F. H. Wheeler.

DiscHARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND coNTROL.—Channel rocky, with gravel and alluvium; I anks high and
not subject to overflow. Control influenced by the dam at Pac'docks Village,
St. Johnsbury, 2 miles downstream.

ExTREMES oF sTAGE.—Maximum stage recorded during the period, 5.40 feet at 8
a. m. July 26; minimum stage, 1.20 feet at 5.40 p. m. September 26.

REeeuraTioN.—The operation of power plants above the station may have affected the
distribution of flow at low stages.

Accuracy.—Stage-discharge relation affected by dam below the station. Data in-
sufficient for determination of daily discharge.

Discharge measurements of Passumpsic River at St. Joknsbury Center, V1., during 1903.

bote. | datomy— | 0o [ D | aie | waseny— [,Coe | D

Feet, | Sec.-ft. Feet. | Sec~ft.
June 29 | H. K. Barrows......... 2.57 {60 Aug. 4 eeee] 2,64 {79
July 16 | N. (. Grover........... 2.98 249 || Sept. 17 1.37 90

Datly gage height, in feet, of Passumpsic River at St. Joknsbury Center, Vi., for 1903.

Day. | June. |July.| Aug.|Sept.| Oct. | Nov. Day. June.| July. | Aug. | Sept.| Oct. | Nov.
270 |832)258)212( 3.00 3.02 2.8 | 1.52| 215 | 2.90
.| 8103181255 (210| 285 3.12|2.62| 140|215 2.65
.13.00]2.9812.48)2.62| 275 2.8 (250135310 3.22

2.95 1285248 |28 | 258 2.901232|1L35([3.15]| 2.8
2.88 | 298 (270 2.60| 2.65 2,823,221 172|295 250
3.021290}282|29 | 3.20 2.78 (3.35] 1.90 | 2.85 | 2.50
3.08|290|250|265) 3.02 2.65 1 3.05 218|242 2.60

.| 2.63 |28 |215| 248 3.05 12951295 .88 1280 268
.12.40)2.81.80245]| 2.8 .1 3.20 | 2.581.65|3.30| 2.65
.| 8.02|260|1.78|250| 280 1295255 1.42)3.10| 265
3.10|1.92 | 1.52 | 2.88 | 2.82 5.05 320 1.2512.9 | 2.9
2.90 | 2.00 ng 2,30 2.80 3.7812.92|1.30|27 | 2.78
2.32 1 .90 [ 1. 2.22| 2.8 3.251252(1.60(2.8 1 2.78
2.30 | 1.8511.35|2.20| 268 3.20 2781 2.3212.68| 2.9
2,45 12,45 1.40 | 2.20{ 2,95 3.38 12851222270 | 235
3.982.92...... 278 {eeeunn

WHITE RIVER AT SHARON, VT.

LocaTioN.—A¢t steel highway bridge near railway station in Sharow village (1903
1904); about 1,500 feet below dam of Vermont Copper Co., 1 mile below Sharon
village (1909-1912).

DRAINAGE AREA.—643 square miles at site first used in Sharon villave; 654 square,
miles at site 1 mile below Sharon.!

RECORDS AVAILABLE.—June 30, 1903, to November 12, 1904, and May 12, 1909, to
December 31, 1912.

Gaaes.—Chain gage on upstream side of highway bridge in Sharon village; read
twice daily from June 30, 1903, to November 12, 1904; staff and chain gages on
left bank 1,500 feet below dam of Vermont Copper Co., and staff gage at crest of
dam, used from May 12, 1909, to December 81, 1912.

1 Remeasured since publication of other reports.
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DiscHARGE MEASUREMENTS.—Made from highway bridge in Sharon villaze; from
suspension footbridge below dam of Vermont Copper Co., and by wading.

CHANNEL AND CoNTROL.—Stream bed covered with gravel and alluvium; somewhat
shifting. Control at first site was at a timber crib dam, but as dam was not used
for power and all water except leakage passed over it, the conditions were fairly
permanent until the erection of a new dam 1 mile downstream caused back-
water at the gage. The control for the new site consisted of gravel and boulders
and was somewhat shifting. A rating was also made of the crest of the cam.

EXTREMES OF STAGE.—Maximum stage recorded 1903—4 and 1909-1912: 9.5 feet
April 7, 1911 (discharge 10,200 second-feet); minimum stage; 2.9 feet September
22, 1909 *(discharge, 10 second-feet; water held back by dam).

WINTER FLoW.—Stage-discharge relation seriously affected by ice; records at dam
of Vermont Copper Co. used in making computations at various time+ during
the winters from 1909 to 1912.

ReguraTioN.—Flow not seriously affected by regulation during 19034, but at the
new site, 1 mile below Sharon, the distribution of flow was largely regulated by
the dam of the Vermont Copper Co.

Accuracy.—Records considered good.

Discharge measurements of White River at Sharon, Vi., during 1903-4 and 1999-1914.

Date. Made by— hgz‘ﬁ. chlg;sé.e. Date. Made by— hSi?g%t: c]f;:sg-e.
1903. Feet. | Sec.-ft. 1910, Feet. | Sec.ft.
June 30 H. K. Barrows. ........ 5.03 Aug. 17 | G, M. Brett............ 3.9 286
Aug, +do ...l 487 395 -
Sept. 10 4.79 270 1911.
June 18| G. H, Canfield......... 3.87 306
6.63 | 3,110 || 1912,
6.49 2,810 || Feb. 17 | G. H, Canfield.........| a5.25 431
558 | 1,180 || Sept. 2 |J. G.Mathers.......... 3.45 162
4.51 147
4.49 128 1913.
4.70 316 || Sept. 12 | G. H. Canfield......... 2.92 151
5.59 1,260 13 |..... do. ... 1.99 4
1914,
5.85 2,640 |' Sept. 20 | R. 8. Barnes...........| 2.7 141
5.30 1,830 || Oct. 7| C.H. Pierce............ 5232 69
4.07 496 i P L [ T, b2.32 67
3.70 255
3.63 224
3.50 175

e Stage-discharge relation affected by ice
b Stage-discharge relation affected by gravel bar below the gage; conditions shifting.

Daily discharge, in second-feet, of White River at Sharon, V1., for the years ending Sept. 30,
1903-4 and 1909-1912. '

Day. | July.| Aug. | Sept. Day. July. | Aug. | Sept. Day. July. | Au?.

w
2
st

619 375 418 208 375 819 263
790 335 418 263 | 1,970 535 263
513 298 335 208 849 418 263
518 335 335 263 619 418 230
418 | 418 513 263 418 418 230
418 | 418 464 335 418 675 230
375 513 418 298 418 513 230
375 335 375 335 418 454 263
298 208

263

i<}
&
-3
@
]
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Daily discharge, in second-feet, of White River at Sharon, Vi., for the years ending Sept. 30,
1903-4 and 1909-1912—Continued.

Day. Oct, | Nov. | Dec. | Jan. | Feb. | Maf. | Apr. | May. | June. | 3"ly. | Aug. | Sept.

418 |....... cacsene 4,340 732 298 140 140

418 |....... ceceeee 3,470 732 335 140 88

418 [....... 2,850 | 675| 335| 199 88

375 |eeeenns 680 | 2,650 619 263 199 113

375 |eeneenclorneeee]oncecne|oenaess| 2,040 | 2,250 | 675 | 263 | 230 263

DB [eeeeeed)eiiaeai]ennneai)ennaaa ], 3,200 | 1,880 732 199 230 335

464 |....... 1,530 619 169 263 418

335 |.eeeen|- 1,370 [ 619 | 140 | 263 464

1,300 | 565 | 140 240 464

418 |....... cevense|acveces]oenes.| 5,230 [ 1,530 513 199 240 418

335 [.eeenns tecesec]ecaonns 1,530 513 199 220 335

1,300 418 199 220 335

1,370 418| 263| 200 263

1,300 | 418 | 263 | 200 263

....... 1,30 | 335| 263| 180 199

375 |eeveedenenndcenenea]eneen.} 2,060 [ 1,610 335 199 180} 1,700

1,230 208 199 160 | 1,700

1,370 | 263 | 140{ 160| 1,610

565 veee.| 1,970 | 2,450 | 3835 | 140 140 1,450

418 |cevevae] connen cussena|anoase.| 1,880 | 2,250 335 88 199 | 1,300

835 [ieeveed|elienii]eeenaai]eens ] 1,700 | 1,970 | 298 67| 263 1,160

1,880 | 1,970 [ 298 335 | 1,030

{1,880 | 1,450 | 169 | 113 | 335 909

.| 2,060 | 1,450 88| 10| 335 790

3,260 | 1,450 | 140 | 199 | 263 675

.............. 513 1o eeeeilicee]iennenddeennen]oaea.o 3,360 | 1,370 | 140 | 263 | 263 970

J 513 2,650 | 1,230 88| 263 | 199 | 1,230

.| 484 4,560 | 1,030 | 113 | 263| 199 1,230

| 418 (. 6.380 970 | 169| 199 199 | 1,300

- | 418 1. 5.800 | 8491 199 199 199 | 1,530

.............. 4684 |eeeeeer|ononnclennnaaionneees] 2,450 |ooeoll] 849 ... MO| MO f.......
Day. Oct.

Sept. Day. May. | June. | Jul7. | Aug. | Sept.
1909.

135 || 16....... 1,510 875 175 100 143
135 || 17.......] 2,780 725 175 135 155
155 |} 18....... 2,840 | 1,050 179 345 135
143 || 19.......] 2,350 836 288 271 72
260 aeeeas.] 2,260 351 238 315 72
24 21.......] 2,000 752 £03 260 135
143 || 22, 195 233 10
139 || 23 176 345 72
159 || 24 167 195 135
143 || 25....... 100 135 139
110 || 26. 195 155 47
64 1 27... 179 175 89
104 || 28... 179 107 169
135 || 29... 155 100 820
139 || 30. 151 195 459
31 135 195 |........
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Daily discharge, in second-feet, of White River at Sharon, Vt., for the years endir 1 Sept. 30,
1908-4 and 1909-1912—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

375
1,070

S&SE
g8l

965 | 3,560 20| 315 375
,560 | 2,260 260

,830 | 1,970 | 770 215 | 175 2,410

7430 | 1,180 260 | 260 | 1,180

7300 | 1070 515 | 260 | 215 0

....... 1180 |.......| 260 | 215 ......

, 4,520 | 440 | 9255 255| 440

5710 | 515| 255 210| 440

3 40( 255( 175( 515

2, 40] 210| 175] o

<

§EBE 2IFET 28832 588
[
g
8

DO O3 rs O -t

Bat et ety
R

et e U

%25 Srige £i:%% vosus gasn

L0 00 80 Lo O

5 310| 370| 40| 770
3 5 310| 310| 210
3 515| 310] 255 770
3, 40| 3s10| 255 310
3 440 20| 255| 370
3, 40| 210| 210] 15| 515
2,870 40| 210| 210 175| 140
3,040 | 595 255| 25| 210| 370
.............. 4,730 | 515 505| 210 175| 440
.............. 5140 | 515| 40| 210] 210
.............. 7,960 | 440| 30| 175| 255 370
.............. 4730 | 595 3,200 | 515
.............. 3,200 515( 10| 370 (1180 515
....... 1,830 )...... s0l.....] 30| es0l......

8175°—wsp 424—17—9
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Daily discharge, in second-feet, of White River at Sharon, V1., for the years ending Sept. 30,
1903-4 and 1909-1912—Continued. .

v. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | Jaly. | Aug. | Sept.

Day. Oct. | No
19112,
770 {1,180 | 1,430 |....... 6,420 | 1,970
680 {1,180 | 1,300 |....... 3,380 | 1,560
770 11,070 | 1,070 {....... 2,410 | 1,560
680 965 | 770 | o..ifeeeiiieeee] e
1,700 865 | 595 h......
[ S 1,180 865
[ ST 1,070 430
- S 965 180
[ S, 965 070
b [ 865 965

.............. 770

DO TR CODD

Nore.—Discharge for 1003-4 determined from a rating curve fairly well defined below 4,000 second-
feet. Discharge for 1909 to 1912 determined from rating curye for staff and chain %s;ges fairly well defined
below 4,000 second-feet. A rating curve was also developed for gage at crest of darmr, but eomputations
based on this curve are uncertain on account of lack of information rega uww of water through
wheels and operation of sluice gates. St harge relation affected by ice: Nov. 22, 1903, to Mar, 26,
;30419 geo. 10, 1909, to Mar. 25, 1910; Dec. 14-17, 1910; Jan. 1-2, and Jan. 5 to . 26, 1911; and Jan. 12 to Mar.

3 3
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Monthly duscharge of White River at Sharon, V., for the years ending Sept. 80, 1908~4 and
1909-1911.

[Drainage area,s 654 square miles.]

i i -feet.
Discharge in second-feet dRe"n t_}??n
Month. Per £nc§es on ﬁ:;";,"
Maximum, | Minimum. | Mean. | square %;ge

1,700 203 483 0.751 0.87 | A,
1,970 298 510 .793 01| AL
513 230 314 . 488 .54 | Al
472 . 734 851 AL
364 . 566 .63 B.
325 505 581 D.
225 .350 .46 D,
200 .311 -341 D,
1,160 180 2.08 | C.
3,000 | 4.78 5.33 | B.
1,730 2.60 3.10 | A.
.614 681 A,
200 311 2361 A,
217 .337 B.
759 1.18 1.32 | A,

758 1.18 11.06
1 2.40 2.77 | A.
1,570 2,44 1.09 | A.
1,780 2.72 2.02 | A,
2,500 844 1.29 1.44 | A.
July.... 408 100 230 .352 410 AL
August 345 67 189 .289 .33 | B.
September. ..........ooiiiniiiiiiaia.. 865 10 163 .249 .28 1 B.
226 .346 .40 [ AL
261 .399 45| A,
237 .362 421 C,
541 .827 . C.
700 .07 L11} D.
3,160 | 4.83 5.57 | B.
1,810 2.77 3.09 | A.
1,240 1.90 2.19 | A.
1,420 | 2.17 242§ A,
330 . 505 .58 1 A,
562 .859 . B.
566 .865 . 971 A,

922 1.41 19.14
530 .810 B.
660 L01 113 | A.
554 . 847 .98 C.
893 1.37 158 | B.
.528 . C.
746 1.14 L31] B.
3,770 5.76 6.43 | B.
1, 1.88 2.17 | A.
375 .573 .64 | B,
.375 .43 | B,
337 . 515 . A.
560 . 856 R A,

853 1.30 17.70
October 7,960 515 1,520 2.32 2.68 | A,
November. . 2,120 770 1,080 1.65 1.84 | A,
DeCRMDOL .-+~ - oo oeeeeeena s 5,980 595 | 1,450 | 2.22 2.56 | A.

a 643 square miles from June 30, 1903, to Nov. 12, 1904,

Note.—Discharge for Nov. 22, 1903, to Mar. 26, 1904, estimated by comparison with record of flow of
Connecticut River at Fairlee; mean discharge Dec. 13-31, 1909, estimated 201 second-feet; ¢ischarge for
Jan. 1-19, and Feb. 1-27, estimated from weather records and comparison with records of strearmsin nearby
drainage basins, mean discharge Feb. 1-27 estimated 444 second-feet. Discharge for February, 1911, esti-
mated by comparison with records of streams in near-by drainage basins. Discharge for o‘her periods
during the winter months based on rating curve for crest of dam,



130 SURFACE WATERS OF VERMONT.
WHITE RIVER AT WEST HARTFORD, VT.

LocaTion.—About 500 feet above highway bridge in village of West Hartford, 7 miles
above mouth of river.

DRAINAGE AREA.—687 square miles.

RECORDS AVAILABLE.~June 9, 1915, to September 30, 1916.

GaGE.—Inclined staff on left bank; read twice aday by F. P. Morse.

DISCHARGE MEASUREMENTS. —Made from cable 1,500 feet below the gage or by wading.

CHANNEL AND coNTROL.—Channel wide and of fairly uniform cross-section at meas-
uring section; covered with gravel and alluvium. Control formed by rock ledge
100 feet below the gage; well defined.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period, 10.7 feet at 7
a. m. April 2, 1916 (approximate discharge determined from extension of rating
curve, 10,200 second-feet); minimum stage, 2.32 feet at 6 a. m. August 29,
1916 (approximate discharge determined from extension of ratmg curve, 40
second-feet).

The high water of March 27, 1913, reached a stage of 18.9 feet. as determined
from reference mark on scale platform opposite gage (discharge not determined).

WINTER FLOW.—Stage-discharge relation somewhat affected by ice; discharge ascer-
tained by means of gage heights, discharge measurements, ohserver’'s notes,
and weather records. (See Pl. XII, B, p. 91.)

REecuratioNn.—There are several power plants on the main stream and tributaries
above the station, the nearest being that of the Vermont Coppe~ Co. at Sharon;
when this plant is in operation it causes some diurnal fluctuation in discharge at

low stages.
Accuracy.—Results good.

Discharge measurements of White River at West Hartford, Vt., during 1915-16.

Gage | Dis- ‘ Gage | Dis-

Date. Made by height.| charge. | Date- Made by height. | charge.
1915 X 1 Feet Feet. | Sec.-ft.
6}0 C. H. Pierce........... ;31 2.98 817
pl. 8 ! . 3.30 3.96 627
.- . 8.08 6.59 3,170

Nov. 22 4.17 6.12 2,220
Dec. 5 3.52 6.2 2310
21 4,10 6,56 3,280

6,45 3,000

1916, 7.30 4,230
Jan. 11 57| 2120
Feb. 7 3.37 286

e Stage-discharge relation affected by ice.



Datly discharge, in second-feet, of White River at West Hur

Al

Sept. 80, 1915-16.

CONNECTICUT RIVER BASIN,

131

tford, Vi., for the yewrs ending

Sept. Day. June. | July. | Avg. | Sept.

515 655 542 210

715 810 542 210

1,020 777 570 195

745 685 460 177

1,270 1,180 385 180

1,020 845 337 275

915 810 385 487

715 1,360 | 1,180 337

715 915 985 257

b 715 950 240

655 * 715 keed 180

542 880 597 205

570 685 487 295

597 915 435 257

487 810 460 210

625 460 |........

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept
210 337 625 | 715 | 4,130 | 1,360 | 6,080 | 2,960 | 1,180 845 315 165
225 | 315 460 950 | 2,960 | 1,270 ( 8,900 | 2,560 | 950 | 745 275 142
275 | 205 515 950 | 2,070 | 1,180 | 4,760 | 1,960 | 915 1,640 257 177
337 295 487 915 | 1,450 | 1,180 | 3,830 | 2,070 | 1,640 | 1,360 275 174
295 205 360 | 810! "985 1,100 | 2,960 | 1,850 | 1,450 | 1, 257 156
410 | 295 385 | 1,180 | 985 | 1,020 | 3,240 | 1,640 | 1,360 ! 1,270 240 142
410 295 360 | 1,540 985 915 | 3,380 | 1,540 | 1,180 950 195 156
315 275| 295)|1,100| 810 |1,100 | 2,600 | 1,540 | 1,020 | 845| 295 165
276 | 275 257 [ 810 | 9 2,600 | 1,540 | 1,270 | 715 225 174
240 275 205 kid 810 | 810 | 2,430 ) 1,360 | 1,740 | 655 ( 257 128
240 295 315 745 810 | 715 | 2,690 | 1,180 | 1,960 655 | 275 159
225 257 410 745 625 810 | 3,240 | 1,020 | 1,960 | 597 240 120
210 257 360 745 685 810 | 3,240 950 | 1,740 45 225 94
195 215 275 715 625 745 13,240-| 915 | 1,740 | 625 | 225 108
257 315({ 275 45 715 625 { 2,960 | 880 | 1,360 570 225 108
410 597 275 515 7451 597 (8,240 | 845 (1,270 435} 210 205
315 | 487 205 | 542 77 625 | 3,830 | 2,820 | 1,960 515 159 240
295 337 360 542 745 570 | 4,440 } 5,910 | 2,310 410 210 240
275 460 597 515 715 597 | 3,680 | 3,100 [ 1,960 | 435 195 225
275 880 | 950 625 | 3;380 | 2,310 | 2,690 [ 360 168 148
315 880 715 | 542 542 625 | 2,960 | 1,960 | 1,960 315 180 195~
315 745 | bB42| T715| 697 570 | 3,100 | 1,640 | 1,640 | 487 195 130
2051 597 460 | 2,310 655 542 | 5,570 } 1,740 | 1,360 | 1,300 { 295 122
225 515 487 | 2,310 625 542 | 6,080 | 1,740 | 1,180 810 295 171
225 | 435 542 | 1,640 | 845 570 | 4,440 | 1,450 | 1,180 | 597 156 177
257 385 | 2,960 | 1,540 | 1,180 | 685 | 3,980 | 1,270 | 1,270 | 542 148 168
257 | 410 | 2,310 | 3,680 | 3,380 | 845 [ 3,380 | 1,180 | 1,020 [ 515 | 142 174
295§ 385 | 1,740 | 7,520 | 1,740 | 1,360 | 2,960 | 1,020 | 1,540 | 655 | 142 171
275 487 11,270 | 4,130 | 1,450 | 2,190 | 2,690 | 1,100 | 1,180 | 460 90 145
275 685 | 1,100 | 2,430 |....... 3,680 [ 2,960 | 1,020 | 1,020 | 385 1951 1,020
275 Jeenen-. 915 | 2,600 |....... 5,080 |....... 1,850 |....... 360 180 .......

NorEe.—Disch determined from a rating curve fairly well defined between 150 and 5,000 second-feet.
Stage-discharge relation affected btg, ice Jan. 10-21 and Feb. 4-14

ascertained by means of gage

twodischarge measurements, ol

1916, discharge for tlese periods
’s notes, and weather records.
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Monthly discharge of White River at West Hartford, V1., for the year> ending Sept. 30,
1915~16.

[Drainage area, 687 square miles.]

N Di -feet.
ischarge in second-feet | g‘mﬁ’ -
epth in
Month, per | incheson ‘::(?;“
Maximum.| Minimum. | Mean. | square dgz;ler:;ge
mile. .

625 180 312 0.4 0.37 | B.
y 410 1,040 1.51 1.74 | B.
1,270 337 71 o7 113 | B.
S7 177 207 .40 45 | B.
410 195 .4C8 47 | B.
880 257 421 .613 €8 | B.
2, 960 257 684 906 1.15 | B.
7,820 487 1,480 2.15 2.48 | C.
4,130 542 1,180 1.72 1.86 | C.
5,080 52| 1110 16 187 | B.
8,900 2,430 3,770 5.4¢ 6.12 | B.
5,910 £ 1,770 2.5¢ 2.97 | B.
2,690 915 | 1, 2.1¢ 2.43 | B.
1,640 315 714 1.04 1.20 | B.
315 90 217 .31« .36 | C.
.- 1,020 94 193 281 .31 | C.

8,900 % | 1,110 ‘ 1.62 21.90

Days of deficiency in discharge of White River at West Hartford, Vt., during the year ending
Sept. 30, 1916.

Discharge Theoretical de%%?esn%f Discharge Theoretical dle)ﬁ?::)lj:r?c‘
i seconde | orser 6 0 O econd |  borse- |GG R
feot. it o e, Toot. oot a]lr charge,
oot ol fall.\ 1915-16. o0t o113l | 1915-16.
100 1.4 2 700 9.6 186
120 13.6 4 800 90.9 206
140 15.9 8 900 102 293
160 18.2 20 1,000 114 239
180 20.4 31 1,250 142 264
200 2.7 39 1,500 170 282
225 25.6 43 2,000 227 311
250 28.4 58 3,000 341 337
275 3L.2 67 5,000 568 359
300 34.1 101 10,000 | 1,140 366
350 39.8 113
400 45.5 123
450 51.1 131
500 56,8 142
- 600 68.2 169

Nore.—Theabove table gives the theoretical horsepower per foot of fall that may be developed at differ-
ent rates of discharge, and shows the number of days on which the discharge and corresponding horse-
power were respectively less than the amounts given in the columns for disehar?a and horsepower. In
using thijs table, allowance should be made for the various losses, the principal oves being the wheel
loss, which may be as as large as 20 per cent, and the head loss, which may be as large as 5 per cent.

EAST BRANCH OF DEERFIELD RIVER AT SOMERSET RESERVOIR, VT.

LocaTion.—At the outlet of Somerset reservoir, about 11 miles (by river) northwest
of Wilmington, Vt.

DRAINAGE AREA.—30 square miles, including 3 square miles of weter surface when
reservoir is full. :

RECORDS AVAILABLE.—March 1, 1912, to September 30, 1916.

GagEs.—Vertical staff in arm of weir pool below outlet gates and vertical staff in
reservoir near the spillway.
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COMPUTATION OF RUN-OFF.—Water discharged through outlet gates is meswured by
40-foot Cippoletti weir (P1. XIV, B, p. 111) a few hundred feet below outlet;
corrections are applied for gain or logs in water stored as determined from capacity
curve of reservoir. During construction of reservoir, prior to June, 1914, the
natural flow was ascertained by means of a weir just below the regulating works,
with connections for pondage. Current-meter measurements have been made by
suspending meter from cable across stream 100 feet below weir; section rough and
unsatisfactory for current-meter measurements.

CoorErATION.—Records furnished by the New England Power Co.

The following discharge measurements were made by C. H. Pierce:
September 7, 1916: Gage height, 0.99 foot; discharge, 171 second-feet. Gave height,
2.17 feet; discharge, 573 second-feet.

Monthly discharge of East Branch of Deerfield River at Somerset reservoir, V., for the year
ending Sept. 80, 1912-1916.

[Drainage area, 30 square miles.]

Discharge in sec- Discharge in sec-
ond-feet. Run-off ond-feet. Run-off
(depthin (depthin
Month. inches on Month. incheson
Per drainage Per | drainage
Mean. | square area). Mean. square area).
mile. mile.
70.0 2.33 12.6 0.42 0.49
234 7.80 32.4 1.0 121
88.5 2.95 28,7 .87 1.03
4.4 1.48 94.8 3.1% 3.64
5.8 .19 122 4.0° 4.25
2.1 .07 26.1 .87 1.00
17.7 .59 175 5.84 6.52
48.0 1.8 1.85
10.2 .34 .38
140.8 4.69 5.41 139 4.63 5.34
60.7 2.02 2,25 99.3 3.3* 3.82
96.0 3.20 3.69 33.0 L1 1.23
145.7 4.86 5.60
25.4 .85 .89 68.1 2.27 30.76
263 8.77 10.11
96.0 3.20 3.57
76.0 2.53 2.92 34.5 1.15 1.33
10.1 .34 .38 36.6 1.22 “1.36
9.2 .31 .36 7.7 2.57 2.9
6.0 .20 .23 112 3.7% 4.32
18.2 61 .68 116 3.8% 4,18
3L.8 1.06 1.22
79.8 2.66 36.09 215 7.1% 8.01
182 6.05 6.97
72.9 2.43 2.71
55.2 1.84 2.12 25.2 81 .97
118 3.93 4.38 4.2 W14 .16
41.2 1.37 1.58 18.5 .55 .62
26.6 .89 1.03
7.5 .25 .26 76.8 2.5% 34.84
74.4 2.48 2.86
326 10.88 12.14
157 5.24 6.04
@’ &% @
a a 1]
24.0 .80 .92
18.0 .60 .68
71.4 2.38 32.34

o The agparent storage release during the month, as computed from capacity curve of the reservoir,
exceeded total quantity passing the weir, as computed from weir table,
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MISCELLANEOUS MEASUREMENTS.

The results of measurements of flow of streams in Vermont at
points other than gaging stations are given in the following table.

Miscellaneous measurements of streams in Vermont.

8t. Lawrence River basin.
Date Stream Tributary to— Locality age | Dis-
. - y . height.| charge.
1909, Feet. | Secft.
June 28| Lamcille River.......... Lake Champlain. . Covered In%:way bridge a* | (a) 128
May 19 | Dog River............... Winooski River... H1 hway bridge onme mule [%10.25 164
ove Nort eld, Vt.

b RN [+ TR PPN s | SRR NP o eeearecreecesaneesss-]010.90 88.6
June 24 {ee.caOuuniennniicneiiiiioiine@on et B0 e 511.60 22.0
May 20 leroad bridge at_mouth | (¢) 417

near Montpelier, Vt.
1910, . ,
Aug, 13 | Winooski River......... Lake Champlain. . 500!eetbelow farm brid, eor 3.1% 9.4
L. Nute’s farm a N
Marshﬁeld Vt. .
13 |-.... s [ D PR Lo O 400 feot above iron brid 3 10.3 30.0
about 1 mile below Mar
field, Vt,
6 | Mollys Brook ........... Winooski River... nghway bridge on road 1 |........ 1.3
mile below pond between
Mar Marshfield and Danville,
5 | Peachams Pond outlet ..|..... L AtV 11;3ruce’s Mill, Peacham, |........ 4.0
13 |..... [ 1) TR e d0.cieennnn... 50 feet above second high-{ 6.5 1.5
bridge above dam ¢f
Moll, Falls Power Co.,
. Marshfield, V
Sept. 2| Cranberry Meadow |..... d0..eann...... 50 foot below ﬁrst stonecul- | 2.70 .
Pond outlet. vert under highway abov»
guihson Pond, near Marsh-
ol
2 | Kingsbury Branch......]..... L+ [\ T At farm bndge 200 feet be- | 7.2 19.8
low junction with No. 19
Pond Brook, 2% miles
North Montpeher Vt.
Aug. 12]..... L3 7 TR R (R d0..cennennnn. At old bridge 500 feot below 6.5 46.5
junction with No, 10 Pond
rook above Montpelier,
Sept. 2 | Curtis Pond outlet -| Kingsbury Branch Calals Center, Vi............ crezmsou .26
Aug. 11 | Stevens Branch.. .| Winooski River...{ 25feet abovehighwa bridge | 3.10 3.17
below Central Vermont
?y statmn, ‘Williams-
23 [.eees A0ecncnnnanas PR P d0uaronennnn.. 20feet below highway bridge | 3.40 1.18
low Central Vormont
Ry s‘tIaz,non, Williams-

1 ..., L YPUUUUUUR RPUNR: S Af bndge, South Barre, Vi .| 8.25 11.4

12 | Jail Branch.............. Stevens Branch...| % mile from East Barre, Vt., | 2.0 22,7

on road to Orange, Vt.

23 |..... L 0 R PR PR L 1 PPN I 1 S e 1,34 4.97

11 |..... L L RN 1 T, 200 feet above railroal | ¢1.75 33.0

bridge, Barre, Vi.

b 3 PR 1 YRR SRR [ D, Atrailroad bridge, Ba.rre Vt.| 24.58 23.2

13 North Branch..... ceven Wmooski River...; Just above old 1 sita’| 71.6 13.6

above Worcester, vt.

E:3 U PR [, MR URPURN I « T PRSP PO « |1 JRPOR R 71.27 3. 96

12 | No. 10 Pond outlet ...... North Branch..... Just above highway bridge 8.4 23.0

V} milesabove Montpelier,
8ept. 2 |..... do..... [ R L [+ ) D L 8.9 8.44

a Reference point is a U-shaped tack in top outer side of guard rail at station 50. Distance to water
surface, 28.82 feet. Initial point is face of left abutment.
b Water surface to reference point. Reference point is under edge of zine cover over the upstream truss
at about station 5 from face of east abutment.
¢ Reforence point, southwest corner of top of plate on middle floor beam, upstrean side of bridge. Dis-
tance to water surface, 18.08 fee
d Stake driven beside large rocks with notch assumed at 2 feet.

c Gage at Marvin , 1 75
f Stake driven on right bank
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Miscellaneous measurementof sireams in Vermont—Continued.

St. Lawrence River basin—Continued.
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Ga, Dis-
Date. Stream, Tributary to— Locality. height.| charge.
1910. Feet. | Sec.-ft.
Aug. 9| DogRiver............... Winooski River...| 400 feet above Corks high-|........ 3.64
%vakyi bridge near North-
e
9 | East Roxbury Branch .| 80 feef above mouth mear |........ 2.50
of Dog River, Northfield, Vt.
Union Brook.. .......... .| Northfield, L2 FONRUTR R .09
9 | Buli Run Brook......... Under hfghway bridge, 1.85 2.43
Northfie
30 | Mad River.............. Warren, Vt..ooeeeieemnnnns|oeeanans 1.74
28 |..... do. Wa,ltsﬁeld A4 TR PO 7.72
28 | Mill Stream Branch of Just abovesecondmﬂl near [........ 2. 47
Mad River. Waitsfield, Vt.
20 | Waterbury River........ Winooski River...| 100 feot below junction of | 23.9 36.9
East and West Branches,
Stowe, Vt.
38 PO [ MU S s [+ JUP M L6 T 2 24.15 17.1
20 | West Branch of Water- Waterbury River.} 200 feet above junction of | 23.9 23.6
bury River, East and West Branches,
Stowe, Vt.
30 [..... 5 4 TR s {1 TP 100 feet above junction of [ 24.15 12.3
East and West Branches,
Stowe, Vt.
30 | East Branch of Water- |..... L T T Just below tailrace of millat | 10.0 .40
bury River. %Tl[oss Glen Falls, Stowe,
1911,
Aug. 8| Cold River.............. Otter Creek ....... Railroad bridge near Rut- ........ a7.8
land, Vt.
9.81 265
9.76 46.4
9.02 264
8.80 48.4
Connecticut River basin.
[Made by C. H. Pierce.]
1913.
June 28 Connectncut River....... Atlantw Ocean....| Bellows Falls, Vt........... 46, 656 3,030
28 do .| 46,653 3,020
July 20 330

& Does not retpresent total discharge; a diversion through an old power canal about 1 mile above point
of measurement. This condition ascertained from a local engineer after measurement was made.

b No. 1 gate at 0.5 opemnlg No. 2 gate at 3.3 feet; No. 3 gate at 0.7 opening; 32 feet of fiashboards on
spillway, with considerable leakage.

;:nNo gate at 0.5 opening; No. 2 gate at 0.7 opening; No. 3 gate at 0.7 opening; 32 feet of flashboards on
spillway.

a No. 1 gate at 0.5 opening; No. 2 gate at 3.75 feet; No. 3 gate at 0.7 opening.
the Noill tﬁzbat 0.5 opening; No. 2 gate at 1.0 opening; No. 3 gate at 0.7 openlug, very little water leaking

roug ashboards

/ Measurement made 1,500 feet below Vernon dam. AH wheel gates closed at powerhouse.
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CONVENIENT EQUIVALENTS.

The fo]lowhig is a list of convenient equivalents for use in hydraulic
computations: :

Table for converting discharge in second-feet per square mile info run-off in depth in inches
over the area.

Discharge Run-off (depth in inches).
(second-feet
per square
ile). 1day. { 28days. | 29 days. | 30 days. | 31 days.
*
) P 0.03719 1.041 1.079 1.116 1153 |,
b R .07438 2.083 2.157 2.231 2.306
: J . 11157 3.124 3.236 3.347 3.459
L S, . 14876 4.165 4,314 4.463 4.612
[ . 18595 5.207 5.393 5.578 5. 764
[ . .22314 6.248 6.471 6.694 6.917
Teeaannnn . 26033 7.289 7.550 7.810 8.070
- T, . 29752 8.331 8.628 8.926 9.223
L P .33471 9.372 9.707 10.041 10.376

Note.—For part of a month multiply the run-off for 1 day by the number of days.

Table for converting discharge in second-feet into run-off in acre-feet.

Run-off (acre-feet).

feet). 1day. | 28days. | 20 days. | 30 days. | 31 days.
55.54 | 57.52 | 59.50 | 61.49

uL1l | 150 | 190 | 120

166.6 | 172.6 | 178.5 | 184.5

2291 | 2301 | 280 | 216.0

277.7 287.6 297.5 307.4

499.8 | 517.7 | 5355 | 553.4

Nore.—For part of a month multiply the run-off for 1 day by the number of days.

Tableor converting discharge in second-feet into run-off in millions of cubic feet.

Discharge Run-off (millions of cubic feet).

~(second-
feet) | 1day. | 28 days. | 29 days. | 30 days. | 31 days.

2.419 2. 506 2.592 2.678
4.838 5.012 5.184 5.356
7.257 7.518 7.776 8.034
9.676 10.02 10.37 10.71
12.10 12,53 12.96 13.39
14.51 15.04 15. 55 16.07
16.93 17.54 18.14 18.75
19.35 20.05 20. 74 21.42
21.77 22.55 23.33 24.10

NotE.~For part of a month multiply the run-off for 1 day by the number of days.
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Table for converting discharge in second-feet into run-off tn millions of gallms.

i .
Discharge Run-off (millions of gallons)
(second-
feet).
1day. | 28days. | 29 days. | 30 days. | 31 days.
18.10 18.74 19.39
36.20 37.48 38.78 40.08
54.30 56. 22 58.17 60. 12
72.40 74.96 77.56 80.16
90. 50 93.70 96. 95 100.2
108.6 112. 4 116.3 120.2
126.7 131.2 135.7 140.3
144.8 149.9 155.1 160.3
162.9 168.7 174.5 180. 4

Note.—For part of a month multiply the run-off for 1 day by the number of days.

Table for converting velocity in feet per second into velocity in miles per hewr.

[11oot per second==0.681818 mile per hour, or two-thirds mile per hour, very nearly; 1 mile per hour=1.4666
feet per second. In computing the table the figures 0.68182 and 1.4667 were used.]

Miles per hour for tenths of foot per second.
Feet per second
(units).

0 1 2 3 4 5 6 7 8 9
[1 2 0.000 | 0.068| 0.136 | 0.205| 0.273 | 0.341{ 0.409 | 0.477 | 0.545] 0.614
. .682 .750 .818 . 886 2995 1 1.02 1.09 116 1.23 | 1.30
R 1.36 1.43 1.50 1.57 1.64 1.70 1.77 1.84 1.91 {1.98
[ T 2.05 2.11 2.18 2.25 2.32 2.39 2.45 2.52 2.59 | 2.66
L 2.73 2.80 2.86 2.93 3.00 3.07 3.14 3.20 3.27 {3.34
T 3.41 3.48 3.55 3.61 3.68 3.75 3.82 3.89 3.95 |4.02
[ 4. 4.16 4.23 4.30 4.36 4.43 4.50 4.57 4.64 | 4.70
P 4.77 4.84 4.91 4.98 5.05 5.11 5.18 5.25.| 5.32 |{5.39
- 5.45 5.52 5.59 5.66 5.73 5.80 5.86 5.93 6.00 |6.07
Lt S 6.14 6.20 6.27 6.34 6.41 6.48 6.55 6.61 6.68 | 6.75

Table for converting discharge in second-feet into theoretical horsepower per foct of fall.

[1 second-foot==0.1136 theoretical horsepower per foot of fall. Weight of 1 cubic foot of water=62.5 pounds.]

Units.
Tens.

0 1 2 3 4 5 6 7 8 9
1 P ol 0.00| 0.114] 0.227 | 0.341| 0.45¢| 0.568 | 0.682| 0.795] 0.909 | 1.02
) P L14| 125 1.36 1.48 1.59 1.70 1.82 1.93 2.04 2.16
2 2.27| 2.39 2.50 2.61 2.73 2.84 2.95 3.07 | 3.18 | 3.29
: J 3.41| 3.52 | 3.64 3.75 3.86 3.98 4.09 4,20 4.32 4,43
SO 4.54 | 4.66 4.77 4.88 5.00 5.11 5.23 5.34 5.45 5.57
[ 5.68 | 5.79 5.901 6.02 6.13 6.25 6.36 6.48 6. 59 6.70
[ 6.82( 6.93 7.04 7.16 7.27 7.38 7.50 7.61 7.72 7.84
Toeeeeeees 7.95| 8.07 8.18 8.29 8.41 8.52 8.63 8.75 8.86 8.97
L S 9.09! 9.20 9.32 9.43 9.54 9. 66 9.77 9.88 | 10.0 10.1
[ J 10.2 | 10.3 10.5 10.6 10.7 10.8 10.9 ] 11.0 1.1 11.2

1 second-foot equals 40 California miner’sinches (law of Mar. 23, 1901).

1 second-foot equals 38.4 Colorado miner’s inches.

1 second-foot equals 40 Arizona miner’sinches.

1 second-foot equals 7.48 United States gallons per second; equals 448.8 gellons per

minute; equals 646,317 gallons for one day. .
1 second -foot for one year (365 days) covers 1 square mile 1.131 feet, or 13.572 inches
deep.

1 second-foot for one year (365 days) equals 31,536,000 cubic feet.
1 second-foot equals about 1 acre-inch per hour,
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1 second-foot for one year (365 days) equals 724 acre-feet.

1 second-foot for one day equals 86,400 cubic feet.

1,000,000,000 (1 United States billion) cubic feet equals 11,570 se~ond-feet for one
day.

1,000,000,000 cubic feet equals 414 second-feet for one 28-day month.

1,000,000,000 cubic feet equals 399 second-feet for one 29-day month.

1,000,000,000 cubic feet equals 386 second-feet for one 30-day month.

1,000,000,000 cubic feet equals 373 second-feet for one 31-day month.

100 California miner’s inches equals 18.7 United States gallons per second.

100 California miner’s inches for one day equals 4.96 acre-feet.

100 Colorado miner’s inches equals 2.60 second-feet.

100 Colorado miner’s inches equals 19.5 United States gallons per second.

100 Colorado miner’s inches for one day equals 5.17 acre-feet.

100 United States gallons per minute equals 0.223 second-foot.

100 United States gallons per minute for one day equals 0.442 acre-foot.

1,000,000 United States gallons per day.equals 1.55 second-feet.

1,000,000 United States gallons equals 3.07 acre-feet.

1,000,000 cubic feet equals 22.95 acre-feet.

1 acre-foot equals 325,850 gallons.

1inch deep on 1 square mile equals 2,323,200 cubic feet.

1inch deep on 1 square mile equals 0.0737 second-foot per year.

1 foot equals 0.3048 meter.

1 mile equals 1.60935 kilometers.

1 mile equals 5,280 feet.

1 acre equals 0.4047 hectare.

1 acre equals 43,560 square feet.

1 acre equals 209 feet square, nearly.

1 square mile equals 2.59 square kilometers. .

1 cubic foot equals 0.0283 cubic meter.

1 cubic foot of water weighs 62.5 pounds.

1 cubic meter per minute equals 0.5886 second-foot.

1 horsepower equals 550 feot-pounds per second.

1 horsepower equals 76.0 kilogram-meters per second.

1 horsepower equals 746 watts.

1 horsepower equals 1 second-foot falling 8.80 feet.

1} horsepower equals about 1 kilowatt.

. d-fi fall in f
To calculate water power quickly- Secon eetﬁ all in eEt-—m\t horsepower on

water wheel realizing 80 per cent of theoretical power.



GAZETTEER OF STREAMS.

The streams, lakes, and ponds described in the following pages
include those named on topographic maps of Vermont surveyed and
published by the United States Geological Survey in cooperation
with the State and covering parts of western and southern Vermont,
on the post-route map of Vermont, and on a map published by George
H. Walker & Co. (Boston) in 1906. Colton’s railroad and township
map of Vermont, published in 1864, has been consulted, and use has
also been made of private surveys and of maps compiled by en<ineer-
ing corporations.

Each stream is described as rising near the point at which the
head of the upper tributary apparently draining the largest area is
shown on the map, and the elevation of that point is given as the
elevation of the source. This method does not give results of great
precision, but it probably causes no greater errors in the determina-
tion of length and fall than would be caused by extending each
stream to the head of the divide between its basin and that of the
adjoining streams. It should be understood, however, that all state-
ments of elevation, length, and fall are merely approximate.

Topographic sheets used in the preparation of the gazetteer are
listed below. An index map showing the area covered by each sheet
may be obtained by applying to the Director of the United States
Geological Survey, Washington, D. C.

Becket. Fort Ann. Pawlet. Wallingford.
Bennington. Greenfield. Plattsburg. Warwick.
Berlin. Greylock. Port Henry. Whitefield.
Brandon. Hanover. Rochester.! . Whitehall.
Brattleboro. Hawley. Rouses Point. Willsboro.
Burlington. Hoosick. Rutland. Wilmington.
Cambridge. . Keene. St. Albans. Woodstock.
Castleton. Londonderry. Schuylerville.
Cohoes. Middlebury. Strafford.
Equinox. Milton. Ticonderoga.

A,

ABBEY Broox.—Chittenden County; a small stream that enters Browrs River
(tributary through Lamoille River to Lake Champlain and thus through Riche-
lileutRiver to the St. Lawrence) from the east in the town of Essex. Milton
sheet.

ABBOTT BROOK.—Orange County; rises in the northern part of the town of Strafford
on McMaster Hill, at an altitude of 1,700 feet above sea level; flows south-
eastward 43 miles and joins West Branch of Ompompanoosuc River (tributary

1 Rochester sheet will be ready for distribution about August, 1917. 19
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through Ompompanocosuc River to the Connecticut) at Campbell Corner in the
southwestern part of Thetford; fall, 1,000 feet; principal tributery, a stream from
Miller Pond. Strafford sheet.

AcroNn Brook.—Windham County; a stream about 5 miles long, riving in the north-
western part of Townshend and flowing west of south into West River (tributary
to the Connecticut). Walker map.

Apam Ponp.—Windham County; eastern part of the town of Jamaice; outlet, a stream
about a mile long flowing south of west into West River (tributary to the Connecti-
cut); altitude, about 840 feet; area, 10 acres. Londonderry sheat.

Apaus Brook.—Lamoille County; rises in the eastern part of the town of Eden;
flows southwestward and southward to Green River (tributary through Lamoille
River to Lake Champlain and thus through Richelieu River to the St. Law-
rence); about 5 miles long. Colton map and Walker map.

Apams Brook.—Windham County; a stream about 3 miles long, rising in the north-
western part of the town of Marlbore and flowing southeastwerd into Marlboro
Branch (tributary through West River to the Connecticut). Wilmington and
Brattleboro sheets.

ALpEr Brook.—Addison County; rises in northern part of Ripton; flows southwest- .
ward into North Branch of Middlebury River (tributary through Middlebury
River and Otter Creek to Lake Champlain and thus through Richelieu River to
the St. Lawrence); about 2 miles long. Walker map; Middlebury sheet.

ALDER Brook.—Caledonia County; rises in the northern part of Hardwick; flows
southward into Lamoille River (tributary to Lake Champlain and thus through
Richelieu River to the St. Lawrence); about 3 miles long. Colton map and
Walker map.

ALpErR Brook.—Chittenden County; rises in the southwestern tart of Westford;
flowe southward to its junction with Winooski River (tributar: to Lake Cham-
plain and thus through Richelieu River to the St. Lawrence) in the southern
part of Essex Township; about 6 miles long. Walker map and I4ilton sheet.

ALpER Broox.—Essex County; rises in the northern part of the town of Victory;
flows southeastward 3 miles into Moose River (tributary through Passumpsic
River to the Connecticut). Walker map.

A1pER Brook.—Orleans County; rises in the southern part of the town of Coventry;
flows northeastward and eastward 3 miles into Barton River (tributary through .
Lake Memphremagog to Magog and St. Francis rivers and thus to the St. Law-
rence). Walker map.

A1pER BroOXK, NorTH.—Bennington County; risesin the eastern psrt of Sunderland,
at an altitude of 2, 880 feet above sea level; flows west’and southwest to its junc-
tion with South Alder Brook to form Roaring Branch (tributar;7 through Batten
Kill to Hudson River); length, 1§ miles; fall, 640 feet. Equinox sheet.

ALper Brook, SourH.—Bennington County; rises in the southeastern part of Sunder-
land, at an altitude of 3,000 feet above sea level; flows northward and northwest-
ward to its junction with North Alder Brook to form Roaring Branch (tributary to
Batten Kill and thus to the Hudson); length, 1 miles; fall, 760 feet. Equinox
sheet. .

ApEr MEADOW Brook.—Addison County; rises in the northern part of the town
of Granville; flows eastward 1 mile, then west of south 5 milet to a point near
Granville post office, where it joins Patterson Brook to form tl ¢ head of White
River (tributary to the Connecticut). Walker map and Rochester sheet.

ALpEr MEADOW Brook.—Windsor County; rises in the northwestern part of Hart-
land, at an altitude of 1,240 feet; flows southeastward into Lulls Brook (tribu-
tary to the Connecticut) at Hartland Four Corners; fall, 610 feet: length, 4 miles.
Hanover sheet,
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ArL6ER Brook.—Orange County; a stream about 14 miles long, draining a small area
in the east-central part of the town of Strafford, flowing southwestward, and dis-
charging into West Branch of Ompompanoosuc River (tributary throveh Om-
pompanoosuc River to the Connecticut) three-fourths of a mile southeast of
the mouth of Patterson Brook. Strafford sheet.

Arisee Broox.—Addison County; rises in the southern part of the town of G-anville;
flows north of east 2 miles into White River (tributary to the Conn~cticut).
‘Walker map and Rochester sheet.

ArteN Brook.—Chittenden County; rises northwest of Cobble Hill in the southern
part of the town of Milton; flows northward 1 mile, then turns abruptly snd flows
in general southwesterly 5 miles to its junction with Malletts Creek (tril tary to
Lake Champlain and thus through Richelieu River to the St. Lawrence); inter-
mittent at head and marshy near mouth. Milton sheet.

ArLEN Brook.—Chittenden County; rises in the south-central part of Will'ston; at
an altitude of 750 feet above sea level; flows somewhat east of north about 3 miles
to Williston, where it turns and flows irregularly northwestward to its*unction
with Muddy Brook, a short distance above the entrance of the latter into Winooski
River (tributary to Lake Champlain and thus through Richelieu River to the
St. Lawrence); length about 8 miles; total fall, 550 feet; course very crooked.
‘Walker map and Burlington sheet.

AscurNEy Ponp.—Windsor County; very small; in the course of Mill River about
11 miles west of its junction with Connecticut River. Walker map.

Arwoop Brook.—Windsor County; rises in the northern part of Bridgewat-r, at an
altitude of 2,220 feet; flows southeastward into Gulf Stream (tributary through
Barnard Brook to Ottauquechee River and thus to the Connecticut) in the west-
ern corner of Pomfret; fall, 1,320 feet; length, 3} miles. Woodstock shent.

Avustin Brook.—Addison County; rises in the northern part of Granville; flows
northward into Mad River (tributary through Winooski River to Lake Cham-
plain and thus through Richelieu River to the St. Lawrence); verr short.
Walker map.

Avustin Ponp.—Rutland County; central part of town of Hubbardton; inlets from
Beebe Pond (tributary from Keeler Pond) and Roach Pond; outlet, a stream
three-fourths mile long flowing southward into the north end of Bomoseen Lake
(outlet through Castleton River to Pouliney River and thus through Lake Cham-
plain to Richelieu River and the St. Lawrence); elevation above sea, 468 feet;
fall of outlet, 55 feet. Castleton sheet.

AvEriLL Brook.—Essex County; stream about 2 miles long, rising in the western
part of the town of Averill and joining Black Branch (tributary to N-lhegan
River and thus to the Connecticut) in the northern part of the town cf Lewis.
Walker map and private surveys.

AvEerILL STREAM.—Essex County; rises in the southeastern part of the town ¢t Norton
as a small stream flowing into Little Averill Pond; flows northward to Great
Averill Pond, from the northwestern corner of which it flows northwestward into
Coaticook River (tributary through Massawippi River to St. Francis River and
thus to the St. Lawrence). Walker map.

AveErYy Brook.—Windsor and Orange counties; rises in the northwestern pert of the
town of Norwich, Windsor County; flows southeastward 1 mile, then northeast-
ward 2 miles to Union Village in the southern part of the town of Thetford, where
it joins West Branch of Ompompanoosuc River (tributary through Ompom~panoo~
suc River to the Connecticut). Strafford sheet.

AYERs BroOK.—Washington and Orange counties; rises in the southeastern part of
the town of Roxbury, Washington County; flows southeastward across the western
corner of Brookfield and the eastern corner of Braintree and joins the Third Branch
of White River (tributary through White River to the Connecticut) in the western
part of the town of Randolph, Orange County; length, about 10 milex. Post~
route map and Walker map, .
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B.

Bascock Brook.—Windsor County; rises in a swamp in the northwestern part of
Hartland, at an altitude of about 1,000 feet; flows northward into Ottau
quechee River (tributary to the Connecticut); fall, 365 feet; 1:ngth, 3 miles,
Hanover sheet.

BacaELOR BROOK.—Orleans County; a stream rising in the central part of the town
of Holland and flowing northwestward into Stanstead, where it joinsJohns River
(tributary through Lake Memphremagog to Magog and St. Francis rivers and
thus to the St. Lawrence). Walker map and Carte Régionale Mo. 5 of Quebec.

BaiLey Brook.—Windsor County; rises in the western part of Reading, at an altitude
of 1,960 feet; flows south of east 4 miles to Bailey Mills, where it joins Mill River
(tributary to the Connecticut); fall, 910 feet. Woodstock sheet.

Baker Broox.—Rutland County; rises on the southeastern slope of Dutch Hill,
north of Danby Pond, near the central part of the town of Danby, at an altitude
of 1,600 feet above sea level; flows northward about 2 miles, the~ turns abruptly
and flows east and southeast to its junction with Otter Creek (t-ibutary to Lake
Champlain and thus through Richelieu River to the St. Lawrence), 2 miles
south of South Wallingford; length, 53 miles; fall, 870 fent. Pawlet and
Wallingford sheets.

Baker Brook.—Windham County; rises in the southeastern part of the town of
Wardsboro, at an altitude of 1,640 feet above sea level; flows southeastward 8
miles to Williamsville in Newfane where it joins Marlboro Branch (tributary
through West River to the Connecticut); fall, 1,120 feet. Lo~donderry, Wil-
mington, and Brattleboro sheets.

Barp Hiur Ponp.—Caledonia County; eastern part of the town of Westmore, at the
head of Passumpsic River (tributary to Connecticut River). Walker map.
Barpwin Creek.—Addison County; rises in the southeastern part of Starksboro;
flows westward into the northeastern part of Bristol Township, then southward
into New Haven River (tributary through Otter Creek to Lake Champlain and
thus through Richelieu River to the St. Lawrence) at Ackworth; length, about 6
miles; fall between South Starksboro and Ackworth (34 miles), 500 feet, of
which about 400 feet occurs in the mile and a half just below S-uth Starksboro;

tributary, Beaver Brook. Middlebury sheet and Walker map.

Barr MouNTaIN Brook.—Windham County; rises'on the southeast slope of Stratton
Mountain in the town of Stratton, its head waters including several streams starting
3,000 feet or more above sea level and flowing southeastward; from the eastern
part of the town of Stratton the brook flows northeastward to Jamaica, where it
joins West River (tributary to the Connecticut); length, about 12 miles; principal
tributary, North Branch. Londonderry sheet.

Bair MounNTAIN Brook, NortH Branca.—Windham County; riser at an altitude
of 2,700 feet, on the north slope of Stratton Mountain in the town of Stratton;
flows northeastward 1 mile into Winhall, Bennington County, then southeast-
ward 6 miles into Jamaica, where it joins Ball Mountain Brook (t-ibutary through
West River to the Connecticut); fall, 1,740 feet. Londonderry sheet.

Barser Ponp.—Bennington County; central part of Pownal; aree, 17 acres; alti-
tude, 1,100 feet; inlet and outlet, South Stream, a branch of Walloomsac River
(tributary through Hoosic River to the Hudson). Bennington sheet.

BarkER Brook.—QOrange County; rises in thé northeastern part of the town of
Strafford; flows southeastward about 3 miles into Thetford, where it joins Ompom-
panoosuc River (tributary to the Connecticut), Strafford sheet.

Barnarp Brook.—Windsor County; rises in the eastern part of Barnard, at an
altitude of 1,620 feet; flows southeastward through the southwestern corner of
Pomfret into the town of Woodstock, where it receives Gulf Stream, its largest
branch; continues southward a mile and joins Ottauquechee River (tributary
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to the Connecticut) about a mile north of Woodstock; numerous runamed
branches; length, 9 miles; fall, 950 feet. 'Woodstock sheet.

Barrierr Broox.—Windsor County; rises in the southwestern part of the town of
Stockbridge, at an altitude of 2,060 feet; flows northesstward to Tweed River
half a mile above its confluence with White River (tributary to the Connecticut);
length, 2§ miles; fall, 740 feet. Rochester and Milton sheets.

Barron River.—OQrleans County; rises in Runaway Pond in the southern part of
Glover; flows northward across Glover, Barton, and the eastern corner of Irasburg
to its entrance into Lake Memphremagog (outlet through Magog and S%.
Francis rivers to the St. Lawrence) in Coventry; about 18 miles long;
tributaries include Beaver Meadow, Roaring, Graves, Trout, and Alde* brooks,
Willoughby River (tributary from Willoughby Lake), and streams from Stones
and Long ponds, Crystal Lake, and Brownington Pond. Geology of ermont,
1861; Colton map, Walker map, and post-route map. See Runaway Pon.

BasHAN Brook.—Windsor County; rises near the northern boundary of Windsor, at
an altitude of 850 feet; flows southeast about 1} miles, then northeast al out one-
third of a mile into Connecticut River; fall, 550 feet. Hanover sheet.

Basin Broox.—Bennington County; rises in the western part of Glastenbury, on the
western slope of Green Mountains, at an altitude of 3,200 feet; flows scuthwest-
ward about 3 miles into Furnace Brook, a branch of Walloomsac River (tributary
through Hoosic River to the Hudson); fall, 1, 960 feet. Bennington she~t.

BarceeLLor Brook.—Orange County; town of Braintree; a small eastwari-flowing
tributary of the Third Branch of White River (tributary through White River to
the Connecticut). Rochester sheet.

Barren Kmr.—Bennington County; rises, as Mad Tom Brook, on the south=rn slope
of Mount Tabor, at an altitude of 2,900 feet above sea level; flows southward and
southwestward to East Dorset, where it takes the name of Batten Kill, and thence
in general southwestward about 15 miles, then turns more to the west and crosses
Washington County, N. Y., to its junction with Hudson River. From source
to mouth following the major windings it measures more than 50 rriles; its
drainage basin comprises about 460! square miles. The basin lies on the western
slopes of the Green Mountains and in Washington County is crossed by three
minor ranges running northeast and southwest. The ranges have stesp slopes
and are composed largely of slate rocks whose disintegration has given the high-
lands a very fertile soil.

The principal tributaries of Batten Kill are West Branch, Roaring Branch,
Green River, Black Creek, and Whitaker Brook, the last-named teing the
outlet of Cossayuna Lake.

The elevation of the stream at East Dorset is about 800 feet above sea level;
at its mouth it is somewhat less than 100 feet, making the total fall below East
Dorset 700 feet. The stream is subject to heavy freshets and runs of ice, but the
high water quickly subsides. It is fed largely by springs and the dry-season flow
is well sustained. It is one of the best mill streams tributary to the Hudson and
much of the available power is developed. See Tenth Census, vol. 16; also Wall-
ingford, Londonderry, Pawlet, Equinox, Cambridge, and Schuylerville sheets,

Barren Ko, West BraNcH.—Bennington County; rises on the northerr slope of
Bear Mountain, in the southeastern part of the town of Rupert, 24 miles south-
west of Dorset, at an altitude of about 2, 500 feet above sea level; flows eastward
about 2 miles, then turns and flows southeastward to its junction with Batten
Kill (tributary to Hudson River) near Manchester Center; length, about 9 miles;
fall, 1,800 feet, of which 1,600 feet occurs in the first 2 miles of course. Equinox
sheet.

Beavurrur LAgRE.—See Caspian Lake.

1 Rafter, G. W., Hydrology of the State of New York: New York State Mus. Bull. 85, p. 216, 1905.
73175°—wsp 424—17 10
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Braver Branca.—Addison County; rises in the eastern part of Cornwall, at an ele-
vation of 440 feet above sea levél; flows southward about 2 miles, westward half
a mile, and then northward 2} miles to its junction with Lemon Fair River (trib-
utary through Otter Creek to Lake Champlain and thus through Richelieu
River to the St. Lawrence); length, about 5 miles; fall, 310 feet. Brandon
sheet.

Beaver Brancu.—Addison County; rises in the southeastern parf of Middlebury, at
an altitude of 520 feet above sea level; flows southwestward into Middlebury River
(tributary through Otter Creek to Lake Champlain and thus through Richelieu
River to the St. Lawrence); 14 miles west of East Middlebury; length, 23 miles; fall,
140 feet. Brandon sheet. ’

BeavEr Broor.—Addison County; rises on the eastern slope of Hoghack Mountains,
in the western part of Starksboro, at an altitude of 1,000 feet above sea level; flows
southward about 3} miles to Baldwin Creek (tributary throvgh New Haven
River to Otter Creek and thus through Lake Champlain and Richelieu River
to the St. Lawrence); fall, 360 feet. Middlebury sheet.

* Beaver Brook.—Chittenden County; rises in the northwestern part of Jericho; flows
northward into Lamoille River (tributary through Lake Champlain and Riche-
lieu River to the St. Lawrence); about 4 miles long. Walker mwap.

BeavEr Brook.—Windsor County; rises in the northern part of West Windsor, at an
altitude of 1,260 feet; flows southward into Mill River (tributary to the Connecti-
cut); length, 4} miles. Hanover sheet and Walker map.

BEAVER MEADOW BroOk.—Franklin County; rises in the northern part of Fairfax;
flows in a general southerly course to its junction with Lamoille River (tributary
to Lake Champlain and thus through Richelieu River to the St. Lawrence);
about 6 miles long; tributary, stream from Silver Lake. Colton map, Walker
map, post-route map, and Milton sheet.

Braver MEapow Brook.—Orange County; rises in western part of the town of Ver-
shire, at an altitude of 2,000 feet; flows southwest into Jenken Brook, tributary
to East (First) Branch of White River (tributary through White River to the Con-
necticut); length, about 3 miles. Strafford sheet.

Beaver Meapow Brook.—Orleans County; town of Glover; a srall stream dis-
charging into Barton River (tributary to Lake Memphremagog snd thus through
Magog and St. Francis rivers to the St. Lawrence) near Glover post office.
Walker map.

Braver Poxp.—Orleans County; northeastern part of the town of Holland; connec-
ted by a short westward-flowing stream with Holland Pond, head of Holland
Brook (tributary through Johns River to Lake Memphremagog end thus through
Magog and St. Francis rivers to the St. Lawrence). Walker map and Carte
Régionale No. 5 of Quebec.

Beesr Ponp.—Bennington County; southeastern part of Sunderland; 1 inlet; out-
let, a stream one-fourth mile long flowing westward to South Alder Brook (tribu-
tary through Roaring Branch to Batten Kill and thus to the Hudson); eleva~
tion above sea level, 2,330 feet; fall of outlet, 60 feet. Equinox sheet.

Beese Ponp.—Rutland County; north-central part of town of Hubbardton; inlet
from Keeler Pond; outlet, a stream 1 mile long flowing southvard into Austin |
Pond (outlet to Bomoseen Lake and thus through Castleton and Poultney rivers
to Lake Champlain, Richelien River, and the St. Lawrence) area, 76 acres;
elevation above sea level, 622 feet; fall of outlet, 154 feet. Castleton sheet.

Ber Brook.—Rutland County; a stream 1} miles long rising northwest of Bloodroot
Mountain and flowing southwestward into Furnace Brook (tributary through
Otter Creek to Lake Champlain and thus through Richelieu River to the St.
Lawrence). Rochester sheet.
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BretiE Brook.—Orleans County; rises in the eastern part of Troy; flows westward
into Missisquoi River (tributary to Lake Champlain and thus through Richelieu
River to the St. Lawrence) near Westfield; about 3 miles ong. Walker map.

Bexepict Horrow Brook.—Bennington County; a small stream draining the area
between Big Spruce Mountain and The Ball, in the town of Arlington, and flow-
ing northeastward into Batten Kill (tributary to the Hudson) between Arlington
and West Arlington. Equinox sheet.

BeruN PoNp.—Washington County; southern part of town of Berlin; one inflowing
stream; natural outlet, a stream about 2 miles long flowing northeastward to
Stevens Brook (tributary through Winooski River to Lake Champlain and-thus
through Richelieu River to the St. Lawrence); about 13 miles long; a source of
water supply for the city of Montpelier. Colton map, Walker map, and post-
route map.

Bickrorp Horrow Brook.—Bennington County; rises in the Green Mountains in
the western part of Glastenbury, at an altitude of 2,800 feet; flows wes", of south
into Walloomsac Brook (River), a branch of Hoosic River (tributary to the Hud-
son), in the northwestern part of Woodford; receives many small branches from
the Green Mountains; fall, 1,500 feet; length, 5 miles. Bennington sheat.

BickNELL Brook.—Orange County; rises in the southeastern part of the town of
Chelsea at an altitude of 1,800 feet; flows northwestward into East (Firs*) Branch
of White River (tributary to the Connecticut); length, about 3 miles, Strafford
sheet.

B¢ Brance.—Rutland County; rjses in the eastern part of the town of Mount Tabor,
at an altitude of 2,200 feet above sea level; flows westerly to its junction with
Otter Creek (tributary to Lake Champlain and thus through Richelieu River to
the St. Lawrence) near Mount Tabor; length, about 7 miles; fall, 1,6f0 feet, of
which 800 feet occurs in about 8 miles just below Griffith; principal tributary,
Roaring Brook, which flows from Buffum Pond. Wallingford sheet.

Bia Frsa Ponp.—Orleans County; northern part of the town of Sutton; irlets from
two small ponds; outlet, a short stream flowing westward into Blake Pond (outlet
through Crystal Lake to Barton River and thus through Lake Memphremagog to
Magog and St. Francis rivers to the St. Lawrence). Walker map.

Bie Ponp.—Bennington County; north-central part of Woodford; altitude, 2,263 feet;
area, 29 acres; outlet, City Stream to Walloomsac Brook (River), & bran-h of the
Hoosic River (tributary to the Hudson). Bennington sheet.

Bt Brook.—Windham County; rises in Ray Pond in the eastern part of the town
of Wilmington; flows northwestward 2} miles into North Branch of Deerfield
River (tributary through Deerfield River to the Connecticut); fall, 250 feet.
Wilmington sheet.

Bmiuings Ponp.—Bennington County; a small pond in the northeastern part of Wood-
-ford; inlet and outlet, Rake Branch (tributary through Deerfield River to the
Connecticut); altitude, 2,100 feet. Bennington sheet.

BineEAM Brook.—Chittenden County; rises 11 miles southwest of East Charlotte,
at an altitude of 330 feet above sea level; flows northward into Mud Holl»w Brook
(tributary through La Platte River to Lake Champlain and thus through Riche-
lieu River to the St. Lawrence); length, 2 miles; fall, 60 feet. Burlington sheet.

Binney Brook.—Windham County; rises in the northwestern part of Wilmington,
on the southern slope of Haystack Mountain; flows southeasterly about 3} miles
into North Branch of Deerfield River (tributary through Deerfield Ri'er to the
Connecticut) in the west central part of Wilmington. Wilmington sheet.

Brack Branca.—Essex County; rises in the eastern part of the town of Lewis; flows
in a southerly direction about 10 miles into Nulhegan River (tributa~y to the
Connecticut) in the northern part of the town of Brunswick; called Logyrer Brook
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between the mouth of Averill Brook and the West Branch; drain-ee area, approxi-
mately 25 square miles; principal tributary, West Branch, wlich drains Lewis
Pond. Walker map and private surveys.

Brack Brook.—Bennington County; rises in the southwestern part of Sunderland,
at an altitude of 2,120 feet above sea level; flows southward 1 mile to its junction
with Fayville Branch (tributary through Roaring Branch to Bat‘en Kill and thus
to the Hudson); fall, 240 feet. Equinox sheet.

Brack Brook.—Bennington. and Windham counties; rises in the eastern part of
the town of Sunderland, at an altitude of 2,600 feet above sea lavel; flows south-
eastward 4 milesinto East Branch of Deerfield River (tributary through Deerfield
River to the Connecticut); fall, 440 feet. Equinox and Londonderry sheets.

Brack CreEek.—Franklin County; rises in Metcalf Pond, in the northern part of
Fletcher; flows southeastward into the northern part of Cambrid e, where it turns

. abruptly and flows northward and northwestward, passing across Fletcher, the
southwestern corner of Bakersfield, and the northeastern part of Fairfield to its
junction with Missisquoi River (tributary to Lake Champlain and thus through
Richelieu River to the St. Lawrence) in Sheldon; about 20 miles long; principal
tributaries, Fairfield River, Cedar Swamp Brook, and streams from Trout Lake
and Fairfield Pond. Colton map, Walker map, and post-route map.

Brack Ponp.—Essex County; town of Brighton; outlet, a short strexm flowing south-
westward into Island Pond, the head of Clyde River (tribute+y through Lake
Memphremagog to Magog and St. Francis rivers and thus to tl ¢ St. Lawrence).
Walker map. .

Brack Ponp.—Windsor County; in the northwestern part of Plymouth; altitude,
1,370 feet; inlet, a stream from Plymouth Pond; outlet, Black E‘ver (tributary to
the Connecticut); small. Rutland sheet.

Brack River.—Orleans County; rises in Eligo Pond, in the westerr part of the town
of Greensboro; flows northwestward to North Craftsbury, where its course becomes
first northerly and then northeasterly, in which direction it crosses Albany, Iras-
burg, and Coventry to Newport, where it enters Lake Memphremagog (outlet
through Magog and St. Francis rivers to the St. Lawrence); about 26 miles long;
principal tributaries, Seaver, Lord, Mill, and Chamberlain brocks. Colton map,
Walker map, and post-route map.

Brack River.—Rutland and Windsor counties; rises on Shrewskury Peak, at an
altitude of 3,200 feet above sea level, in the northeastern part of the town of
Shrewsbury, Rutland County, and flows southeasterly, crcwing Plymouth,
Cavendish, and Weathersfield, and discharging into Connecti~ut River in the
southern part of the town of Springfield. The river is remarkable for thesmumber
of natural ponds in its course, and it furnishes power for manufacturing in
Ludlow, Proctorsville, Cavendish, Perkinsville, and Springfield. Among the
ponds in the drainage basin are two bearing the name ‘' Plymouth,”” one in.the
northwestern part of the town of Plymouth and the other in the southeastern;
length, 35 miles; branches named on Walker map are Tinker, Great Roaring,
Buffalo, Money, Little Roaring, and Sewell brooks, and Twenty-mile Stream;
ponds, Black, Plymouth (2), Reading, Horton, and Patch’s. Walker map and
Rutland and Woodstock sheets.

BraxE Ponp.—Orleans County; northwestern part of the town of Sutton, near the
base of Mount Horr; the largest of a group of small ponds comnected by short
streams; outlet, a stream 4 miles long flowing northwestward into Crystal Lake
(outlet to Barton River and thus through Lake Memphremagor and Magog and
St. Francis rivers to the St. Lawrence), Walker map,

Braxe Ponp.—Se¢ Silver Lake.
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Bumwp Brook.—Bennington County; rises in the northeastern part of Glastenbury
at an altitude of 2,960 feet; flows south of east into a headwater tributary of Deer-
field River (tributary to the Connecticut); fall, 860 feet; length, 24 miles. Ben-
nington sheet. i

Briss PoNp.—Washington County; 1} miles south of Curtis Pond, in west-rn part of
Calais; outlet, eastward to Kingsbury Brook (tributary through Winocoski River
to Lake Champlain and thus through Richelieu River to the St. Iawrence).
Walker map.

Broopy Brook.—Orange County; rises in the eastern part of the town of West Fair-
lee; flows west of south about 3 miles into Fairlee Lake (outlet through Ompom-
panoosuc River to the Connecticut). Walker map.

Broopy Brook.—Windsor County; rises on Gile Mountain, at an altitude of 1,600
feet above sea level, in the northern part of the town of Norwich; flows south-
easterly 8 miles to'{$s junction with Connecticut River at Lewiston; fall, 1,280
feet, of which onfy 100 feet is below Norwich; principal tributaries, New Boston,
Charles Brown, and Brag brooks. Strafford and Hanover sheets.

Brue Brook.—Windham County; rises in southeastern part of the town of Stratton
at an altitude 2,600 feet above sea level; flows southeasterly 5 miles into North
Branch of Deerfield River (tributary through Deerfield River to the Cornecticut);
fall, 840 feet. Wilmington sheet.

Boe Broox.—Essex County; formed by Umpire and Mill brooks which unite in the
central part of the town of Victory; flows southeastward 1 mile into Moose River
(tributary through Passumpsic River to the Connecticut). Walker map.

Bocues Brook.—Franklin County; rises in the eastern part of Bakersfi~ld; flows
northwestward to its-junction with Tylers Branch (tributary through Missisquoi
River to Lake Champlain and thus through Richelieu River to the St. Lawrence)
near West Enosburg; about 6 miles long. Walker map.

BorrLes Brook.—Sez Walloomsac River.

BomoseeEN Lake.—Rutland County; southern part of Hubbardton and western part
of Castleton; inlets, Sucker Brook and streams from a number of small ponds and
Iakes; outlet, a stream one-fourth mile long flowing southwestward to Castleton
River (tributary through Poultney River to Lake Champlain and thus through
Richelieu River to the St. Lawrence) near Hydeville; elevation above sea level,
413 feet; fall of outlet, about 35 feet; extreme length of lake, 74 miles; maximum
width, about 1} miles; area, 2,450 acres; contains several islands; voper end
swampy; receives overflow from Austin Pond (which drains Beebe, Keeler, and
Roach ponds), Half Moon Pond, and Glen Lake. Brandon and Castleton sheets.

BorpeN Brook.—Addison County; rises in the southwestern part of th town of
Hancock, east of the source of Grindstone Brook, and flows north into West Branch
of White River (tributary through White River to the Connecticut); lenrth, about
2 miles. Walker map and Rochester sheet.

BourN Brook.—Bennington County; rises in Bourn Pond, in the northea+tern part
of the town of Sunderland, at an altitude of 2,500 feet above sea level; flows some-
what east of north 2 miles and then takes a northwesterly course to its junction
with Batten Kill (tributary to the Hudson) half a mile south of Manchester
Center; Iength, about 6 miles; fall, 1,800 feet, of which 1,300 feet occrirs within
14 miles in its middle course. Londonderry and Equinox sheets.

Bourn Ponp.—Bennington County; northeastern part of Sunderland; one inlet;
outlet, Bourn Brook to Batten Kill (tributary to Hudson River); elevation above
sea, 2,500 feet; fall of outlet, 1,800 feet. Equinox sheet.

Bowrrys PoNp.—Orleans County; northern part of Coventry; outlet, a stream half
a mile long flowing southward to Daggetts Pond (tributary through Blck River
to Lake Memphremagog and thus through Magog and St. Francis rivers to the
St. Lawrence); very small. Walker map.
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Brackerr Brook.—Addison and Orange counties; a small eastward-flowing stream
tributary to the Third Branch of White River (tributary through White River to
the Connecticut) in the town of Braintree. Rochester sheet.

+ BrapLey Brook.—Waghington County; rises in the western part of Warren; flows
eastward into Mad River (tributary through Winooski River to Lake Cham-
plain and thus through Richelieu River to the St. Lawrence); about 2 miles
long. Walker map.

Brac Brook.—Windsor County; rises in the southern part of the tovn of Norwich;
flows eastward 1 mile, then southeastward 14 miles into Bloody B-ook (tributary
to the Connecticut) at the village of Norwich. Hanover sheet.

BrancH PoNp.—Bennington County; eastern part of Sunderland; outlet, Branch
Pond Brook to Roaring Branch (tributary through Batten Kill to the Hudson);
area, 28 acres; elevation above sea level, 2,630 feet. Equinox sh-et.

BrancH PoNp Brook.—Bennington County; rises in Branch Pond, in the eastern
part of Sunderland; at an altitude of 2,630 feet above sea level; flows scuth-
westward 24 miles to its junction with Roaring Branch (tributary through Batten
Kill to Hudson River); fall, 530 feet. Equinox sheet.

BraNcH PoNp StrREAM.—Essex County; rises in the eastern part of the town of East
Haven; flows southeastward 5 miles, then eastward and northeastward 2 miles to
its junction with Paul Stream (tributary to Connecticut River) in the southeastern
part of the town of Ferdinand. Walker map.

BraNDoN Brook.—Addison, Windsor, and Rutland counties; rises in the southern
part of the town of Goshen at an altitude of about 2,700 feet; flows in a general
northeasterly direction and joins West Branch of White River (tributary through
White River to the Connecticut) at the village of Robinson; length, about 7
miles; fall, 1,700 feet; principal tributary, Smith Brook. Rochester sheet.

BranpY Brook.—Addison County; rises in the eastern part of Ripton; flows south-
westward to Middlebury River (tributary through Otter Creek to Lake Cham-
plain and thus through Richelieu River to the St. Lawrence); about 3 miles
long. Colton map, Walker map, and Rochester sheet.

BRrREAKNECK Brook.—Windsor County;risesin the western part of the town of Bethel,

_ at an altitude of 1,800 feet; flows in a southwesterly direction 34 miles to White
River (tributary to the Connecticut); fall, 1,040 feet. Rochester sheet.

BRIDGEWATER BrooK.—Windsor County; rises in the northeastern part of Bridge-
water, at an altitude of 1,920 feet; flows easterly into Gulf Stream (tributary
through Barnard Brook to Ottauquechee River and thus to the Connecticut)
in the northwestern corner of Woodstock; fall, 1,100 {eet; length, 3% miles. Wood-

. stock sheet. ‘

BrisroL Ponp.—Addison County; northern part of Bristol; several small inflowing
streams, two of which come from the western slopes of Hogback Mcuntains;outlet,
Pond Brook to Lewis Creek (tributary to Lake Champlain and thus through
Richelieu River to the St. Lawrence); elevation chove sea level, about 470
feet; fall of outlet, 140 {eet; pond is about half a mile wide by three-fourths
mile long; area, 196 acres; swampy to the north, south, and west. Middlebury
sheet.

Brirrain Brook, Norta.—Rutland County; rises in the southeastern part of the
town of Hubbardton, at an elevation of 1,200 feet above sea level; tokesa southerly
and southwesterly course to its junction with Castleton River (tributary through
Poultney River to Lake Champlain and thus through Richelien River to the
St. Lawrence) in the town of Castleton; length, about 7 miles; total fall, 790 feet,
of which 300 feet occursin a little more than a mile at the head of the stream.
Castleton sheet,
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Broap Broox.—Windham County; formed in the north-central part of the town of
Guilford by two branches, one draining the southwestern corner of Br~ttleboro
and the northwestern corner of Guilford, and the other the central par’ of Guil-
ford; from the junction north of Guilford Center the brook flows soutl eastward
14 miles, then northeastward 3 miles into Connecticut River in the por*hesstern
part of Vernon; length, to head of longest tributary, 8 miles. Brattleboro sheet.

Broap Brook.—Windsor County; rises in the eastern part of the town of Barnard;
flows northward, eastward, then northward into White River (tributary to the
Connecticut) in the western part of the town of Sharon; length, 5 miles. Walker
map and Woodstock and Strafford sheets.

Broap Brooxr.—See Hale Hollow Brook.

Broox RrveEr.—OQOrange County; town of Vershire. See Ompompanoosuc River.

Brooxs Ponp.—Essex County; central part of the town of Concord; outlet, Minks
Brook (tributary to Connecticut River). Walker map.

BrouiLLARD Brook.—Essex County; a stream about 1} miles long, risirg in the
western part of the town of Lemington; flows in a southwesterly direction across
the southern corner of the town of Averill to the East Branch of Nulhegan River
(tributary through Nulhegan River to the Connecticut). Walker mar and pri-
vate surveys.

Brown Broox.—Windsor County; town of Stockbridge; a stream about 1} miles
long, rising on the northeastern slope of South Hill, at an altitude of 1,600 feet,
and flowing northeasterly to Tweed River (tributary through White River to

. the Connecticut); fall, 850 feet. Rochester gheet.

BrowniNgToN Ponp.—Orleans County; on line between Salem and Brovmington;
two small inflowing streams; outlet, a stream 3 miles long flowing westvard into
Barton River (tributary through Lake Memphremagog to Magog and St. Francis
rivers and thus to the St. Lawrence). Walker map.

Browns River.—Chittenden County; rises on the western slope of the Gre>n Moun-
tains, in the eastern part of Underhill; flows westward about 9 miles into the
town of Essex, where it turns and flows northward to its junction with Lamoille
River (tributary to Lake Champlain and thus through Richelieu River to the
St. Lawrence), in the town of Fairfax, Franklin County; about 20 miles long;
.principal tributaries, Clay, Mill, and Roaring brooks. Colton map, Walker map,
and post-route map.

Bruce Ponp.—Caledonia County; western part of the town of Sheffield; outlet, a
gtream about 3 miles long flowing southeasterly into Millers Run (tributary
through Passumpsic River to the Connecticut). Walker map.

Buck Ponp.—Washington County; northern part of Woodbury; outlet sruthward
by Kingsbury Brook to Winooski River (tributary to Lake Champlain and thus
through Richelieu River to the St. Lawrence); about three-fourths mile long.
Walker map.

Burraro Broor.—Windsor County; rises in Reading Pond, on the boundary line
between Reading and Plymouth, and flows southwestward into Plymotth Pond,
which discharges into Black River (tributary to the Connecticut). Walker map.

Burrum Ponp.—Rutland County; southern part of town of Mount Tabor; outlet by
Roaring Brook to Big Branch (tributary through Otter Creek to Lal-e Cham-
plain and phus through Richelieu River to the St. Lawrence); area, 11 acres;
elevation above sea level, 2,650 feet; fall of outlet, more than 1,000 feet in about
4 miles. Wallingford sheet.

BueBEE Brook.—Orleans County; rises in the southeastern part of the town of Jay;
flows north of east into Missisquoi River (tributary to Lake Champlain and thus
through Richelieu River to the St. Lawrence) in Troy Township; 24 miles long.
‘Walker map.
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BurresoN Ponp.—Franklin County; western part of Berkshire; inlet, Pike River;
outlet, Pike River to Franklin Pond (outlet to Lake Champlain and thus
through Richelieu River to the St. Lawrence). Walker map.

BurneLt Ponp.—Rutland County; near Forestdale, in northeasterr part of Bran-
don; one inlet; outlet, a stream one-eighth mile long flowingsouthiard to Neshobe
River (tributary through Otter Creek to Lake Champlain and thus through
Richelieu River to the St. Lawrence); elevation above sea level, 480 feet; fall
of outlet, about 10 feet. Brandon sheet.

BurnsipE Brook.—Essex County; rises between Hubbard Hill and Burnside Moun-
tain in the northern part of the town of Guildhall; flows southeastward into Gas-
kill Brook (tributary to Connecticut River); about 3 miles long. Walker map.

Burr Ponp.—Rutland County; southeastern part of Pittsford; outlet, a stream
nearly half a mile long flowing south of east into East Creek (tributary through
Otter Creek to Lake Champlain and thus through Richelien River to the St.
Lawrence); elevation above sea level, 1,170 feet; fall of outlet, 180 feet. Rut-
land sheet.

Burr Ponp.—Rutland County; southwestern part of town of Sudbury; inlets, from
irom Huff and Hinkum ponds; outlet, a stream 1 mile long flowing southwest-
ward to Horton Pond (tributary through Hubbardton and Poultney rivers to
Lake Champlain and thus through Richelieu River to the St. Lawrence); ele-
vation above sea level, 512 feet; area, 73 acres; fall of outlet, 2¢ feet. Brandon
sheet.

Buse Ponp.—Windsor County; in the northeastern part of Sharon; small; swampy;”
inlets, two small streams; outlet, a stream about three-fourths of a mile long,
flowing into Quation Brook, a branch of White River (tributary to the Connec-
ticut). Strafford sheet.

BurLer Ponp.—Rutland County; location, southwestern part of Pittsford; outlet, a
stream 1 mile long flowing southward to Castleton River (tr‘butary through
Poultney River to Lake Champlain and thus through Richeliou River to the
St. Lawrence); elevation above sea level, 650 feet; very small? Castleton sheet.

BurroN Brook.—Windsor County; rises in the northeastern part of Springfield;
flows south into Connecticut River in the southeastern part of Springfield just
north of the junction of Black River with the Connecticut; length, about 4 miles.
Walker map. o

CaLEnpAR Brook.—Caledonia County; rises in the northern part of the town of
Sheffield; flows southeastward 12 miles into West Branch of Passumpsic River
(tributary through Passumpsic River to the Connecticut). Post-route map.

CamMpEN VALLEY CREER.—Bennington County; rises in the western part of Sandgate,
at an altitude of about 1,500 feet above sea level; takes a general southwesterly
course to its junction with Batten Kill (tributary to the Hu'son) in Salem,
Washington County, N. Y.; length, about 7 miles; fall, about 1,070 feet, of which
700 feet occurs within 23 miles at the head of the creek; prircipal tributary,
West Camden Creek. Equinox and Cambridge sheets.

Camp Brook.—Windsor County; rises in the western part of the town of Bethel;
flows southeastward to its junction with Third Branch of White River (tributary
to White River and thus to the Connecticut); length, about 5 miles." Walker map.

CANEE Brook.—Orange County; town of Braintree; a small eastward-flowing tribu-
tary of Third Branch of White River (tributary through White F.iver to the Con-
necticut). Rochester sheet.

CanoE Brook.—Windham County; rises in the southwestern part of Putney, at an
altitude of 1,200 feet; flows southeastward through Putney and the northeastern
part of Dummerston, where it turns abruptly and flows north about one-third of
a mile into Connecticut River; fall, 970 feet; length, about 63 mi*~s. Brattlebore
sheet.
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CarMAN Brook.—Franklin County; rises in the south-central part of thé town of
Highgate; flows northward into Lake Champlain (outlet through Richelieu
River to the 8t. Lawrence) at Rock River Bay; about 3 miles long. St. Albans
sheet.

Caryr Brook.—Rutland County; rises on the eastern slope of Mount Carmel at an
altitude of 2,500 feet; flows in an easterly direction 4 miles to its jun~tion with
‘West Branch of Tweed River (tributary through White River to the Co“nectlcut)
at Bayonne Camp; fall, 1,400 feet. Rochester sheet.

CaspiaN (or Beautrrun) Lake.—Orleans County; southern part of G-eensboro;
several small inflowing streams; outlet, Greensboro Brook to Lamoille River
(tributary to Lake Champlain and thus through Richelieu River to the St. Law-
rence); about 13 miles long by 1 mile wide. Colton map, Walker map, and post-
route map.

CastiE Brook.—Bennington and Windham counties; rises in the southezstern part
of Glastenbury, at an altitude of 2,600 feet; flows eastward about a mile, then
northeastward about 2 miles into Deerfield River (tributary to the Cormecticut);
fall, 660 feet. Bennington and Wilmington sheets.

CasrrEroNn River.—Rutland County; rises in the southwestern part of tl > town of
Pittsford, at an altitude of 630 feet above sea level; flows 7 miles eas®, of south,
then turns abruptly and flows westward to its junction with Poultney River
(tributary to Lake Champlain and thus through Richelieu River to the St. Law-
rence) a mile west of Fair Haven; total length, about 20 miles; fall, 340 feet;
tributaries, Gully Brook, North Brittain Brook, and outlet stream from Bomoseen
Lake, which is the largest lake in the drainage basin.

Of this river Hitchcock says:! ‘It seems remarkable that this small stream
should rise east of a range of mountains 1,000 feet high, and, after flowing to the
south for 7 miles, suddenly bend its course at right angles and cut ttrough the
mountain; especially when an obstruction of a few feet in the gorge wold divert
the stream southeast to Otter Creek at Rutland. As this gorge runs east and west,
contrary to the most usual direction of excavated valleys in the State. and as it
ig in the region of curious and gigantic disturbances of the underlying strata, we
can but suspect that this valley through {West Rutland and] Ira has been formed
in some other way than by erosion. Perhaps it originated in a fault among the
metamorphic schists.”” Brandon, Castleton, and Whitehall sheets.

CatsBow Brook.—Essex County; rises in the southeastern part of the town of
Granby; flows east of south 6 miles into Connecticut River in the northeastern
part of the town of Lunenburg. Walker map and Whitefield sheet.

CEDAR SwaMP Brook.—Franklin County; rises in the southwestern part of Fairfield;
flows somewhat €ast of north about 6 miles, then turns and flows northeast, then
east to its junction with Black Creek (tributary through Missisquoi River to
Lake Champlain and thus through Richelieu River to the St. Lawrence) at St.
Rocks; about 9 miles long; tributary from Fairfield Pond. Colton map, Walker
map, and post-route map.

CentER PoNp.—Caledonia County; the central part of the town of Newark; outlet,
a stream 1 mile long flowing southward into Passumpsic River (tributary to
Connecticut River). Walker map.

CrarmeRs BRook.—Orange County; rises in the western part of town of Newbury;
flows southeastward 10 miles into Connecticut River. Walker map. On Colton
map, 1864, called ‘Hall’'s Brook” above mouth of Whiting Brook, the name
“Whiting Brook” being applied to the stream flowing into the Commecticut.

1 Hitcheock, Edward, Hager, A. D., Hitchcock, Edward, jr., and Hitcheock, C. H., Rapori on the
gealogy of Vermont: Descriptive, theoretical, economical, and scenographical, vol. 1, p. 129, 1861.
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CHAMBERLAIN BrooK.—Orleans County; rises in the southeastern part of Newport;
flows southeastward, then northeastward into Black River (tributary through
Lake Memphremagog to Magog and St. Francis rivers and thus to the St. Law-
rence) in Irasburg; about 4 miles long. Colton map and Walker map.

CHAaMPLAIN, LaRE.—In northeastern New York and northwestern Vermont (the
boundary between the two States passing through the center of the lake) and a
very small part in southern Quebec; outlet, Richelieu River, which flows north-
ward from Rouses Point, on the international boundary, to the St. Lawrence;
elevation of water surface above sea level at ordinary stage, 95 feet; area of water
surface, 436 square miles; drainage area at mouth of lake, including water sur-
face, 8,130 square miles; drainage area in Vermont, except islands, 4,428 square
miles.

The lake occupies a valley lying between the Green Mountair range on the
east and the Adirondacks on the west. The valley is irregular in form, being
about 75 miles wide from a point opposite Middlebury, Vt., northward to Rouses
Point, and having an average width of about 35 miles south of Middlebury.
The Iake itself is somewhat more than 100 miles long and is narrow. For 40
miles above Whitehall, N. Y., it is nowhere more than a mile wide and in most
places not more than a quarter of a mile, forming virtually a drowned river.
Opposite Port Henry, at the point on which stands the pre-Revolutionary Fort
Frederick, it offsets sharply to the west and then resumes with increasing width
its northerly course. In the widest part, which is just north of B ulington, Vt.,
10 miles of clear water intervenes between shore and shore. The northern end
contains many islands, both large and small. The depth in the northern part
of the lake is in general 200 to 300 feet, but south of Fort Frederick it is much less,

The region tributary to Lake Champlain is very rugged and the soil is shallow
except in the stream valleys. On the west the foothills of the Adirondacks
extend in one or two places down to the water, but in most places the main ridges
lie 10 to 25 miles back from the shore. On the Vermont side the slopes are less
rugged than those on the New York side, and the surface ascends gradually from
the lake shore to the summits of the Green Mountains, 20 miles or more away.
The entire region is picturesque and beautiful in the highest degree.

The drainage to the lake is principally through large tributaries, including Big
Chazy, Saranac, Au Sable, and Bouquet rivers and the Lake George Outlet from
the New York side; principal tributaries from the Vermont side (head of lake to
foot—that is, south to north), Mettawee River (headwaters only in Vermont),
Poultney River, Otter Creek, Little Otter Creek, Lewis Creek, Thorpe Brook,
Home Creek, La Platte River, Monroe Brook, Potash Brook, Winooski (Onion)
River, Indian Brook, Dry Brook, Malletts Brook, Lamoille- River, Stone Bridge
Brook, Mill River, Stevens Brook, Charcoal Creek, Missisquoi River, Sucker
Brook, Mud Creek, Eel Brook, and Rock River.

The entire surface of the lake freezes over nearly every winter, though the
wider portions are usually not closed by ice until late in January and in some years
not until February and then for only a few days.

Gages have been maintained on the lake at Burlington and on Richelieu River
at Fort Montgomery. At the latter place records of gage heights have been
kept by the United States Engineer Corps since 1875.

Surveys and data: Report on the Geology of Vermont: Des-riptive, theo-
retical, economical, and scenographical, by Edward Hitchcock, Albert D. Hager,
Edward Hitchcock, jr., and Charles H. Hitchcock, 2 vols., 1861; Report of the
Board of Engineers on Deep Waterways between the Great Lakes and the Atlantic
tide waters, 1900; U. 8. Geol. Survey Water-Supply Papers 36, 65, £2, 97, 129, 170,
2086, 244, 264, 284, 304, 824, 354, 884, 404, and 434; topographic map of the United
States, U. 8. Geol. Survey atlas sheets, as follows: Rouses Point, Plattsburg,

.
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Willshoro, Port Henry, Ticonderoga, Whitehall, Castleton, Brandon. Middle-
bury, Burlington, Milton, and St. Albans.

CaaNDLER PoNp.—Caledonia County; southern part of the town of Whee'ock; out-
let, a stream less than a mile long, flowing northeastward into West Brok (tribu-
tary through Passumpsic River to the Connecticut). Walker map.

Cuarcoar Creek.—Franklin County; town of Highgate; a sloughlike chanmel in the
marsh on Hog Island, west of Missisquoi River (tributary to Lake Champlain
and thus through Richelieu River to the St. Lawrence). St. Albans sheet.

CrARrLES BrROWN Brook.—Windsor County; rises in the western part of the town
of Norwich; flows southward 5 miles into Bloody Brook (tnbuta,ry to to Connecti-
cut). Strafford and Hanover gheets.

Cuase Brook.—Caledonia County; a stream about 2 miles long, rising in t} e western
part of the town of Danville and flowing westward into Joes Brook (tributary
through Passumpsic River to the Connecticut) in the southern part of tl = town of
Walden. Walker map.

Crases Ponp.—Windham County; eastern part of the town of Somerset; three in-
flowing streams, one of which, the East Branch of Deerfield River (tributary
through Deerfield River to the Connecticut), is also the outlet; now known as
Somerset reservoir of the New England Power Co.; a dam 110 feet hich, com-
pleted in 1913, gives a storage capacity of 2,500,000,000 cubic feet at crest
of spillway; elevation, 2,143 feet; drainage area above the dam, 30 squ~re miles,
including 3 square miles of water surface when reservoir is full. Walker map;
shown but not named on Wilmington sheet.

CarrreNDpEN Brook.—Rutland and Windsor counties; rises in the northern part
of the town of Chittenden at an altitude of 3,000 feet; flows in a general north-
easterly direction to its junction with Brandon Brook (tributary to Wlite River
and thus to the Connecticut); length, 4} miles; fall, 1,800 feet. Rocherter sheet.

Croate Ponp.—Addison County; southeastern part of town of Orwell; outlet, a stream
about 2 miles long flowing southward to Little Pond (outlet through Hubbard-
ton and Poultney rivers to Lake Champlain and thus through Richelieu River to
the St. Lawrence); elevation above sea level, 825 feet; fall of outlet, 323 feet,
Ticonderoga sheet.

Crry StreEAM.—Bennington County; rises in Big Pond, north of Prospect Mountain,
at an altitude of 2,263 feet; flows south, west, and northwest through central
Woodford into Walloomsac Brook (tributary through Walloomsac River to Hoosic
River and thus to the Hudson) in the northwestern part of Woodfrd; chief
branch, Stamford Stream; fall, 1,093 feet; length, 53 miles. Benning*on sheet:

CrareNDON River.—Rutland County; rises in the northern part of the town of
Danby, at an altitude of 1,220 feet above sea level; flows northward through
the towns of Tinmouth and Clarendon to a point near West Rutland, where it
turns and flows northeastward to Otter Creek (tributary to Lake Chamrplain and
thus through Richelieu River to the St. Lawrence) at Center Rutland; length,
about 15 miles; fall, 720 feet; principal tributary, Ira Brook. In Tinmouth,
where much of its course is hordered by swamp, it is called Tinmouth Channel,
and in Hitchcock’s report on the geology of Vermont (1861) it is referred to as

_Tinmouth River. Pawlet and Castleton sheets.

Crark Brook.—Addison County; town of Granville: a small stream entering White
River (tributary to the Connecticut) from the north near West Hill School.
Rochester sheet.

CrARK Brook.—Addison County; town of Granville; a stream 13 miles long flowing
southwestward into White River (tnbuta.ry to the Connecticut) north of Lower
Granville. Rochester sheet.
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Crark Horrow Brook.—Rutland County; rises on the western tlope of Spruce
Knob, in the eastern part of the town of Poultney, at an altitude of 1,700 feet above
sea level; flows southwestward to its junction with Poultney Fver (tributary
to Lake Champlain and thus through Richelieu River to the St. Lawrence);
length, 23 miles; total fall, 1,120 feet; tributary, Hampshire Hollow Brook. Cas-
tleton sheet.

Crarx Ponp.—Caledonia County; western part of the town of Nevark; connected
with West Branch of Passumpsic River (tributary through Passumpsic River
to the Connecticut) by a southwestward-flowing stream 1} mile long. Walker
map.

Crarks PoNp.—Orleans County; southeastern part of Glover; inlet, Barton River
from Runaway Pond; outlet, Barton River to Lake Memphremagor (outlet, Magog
River to 8t. Francis River and thus to the St. Lawrence); about half a mile
long. Walker map and Colton map. See Runaway Pond.

Cray Brook.—Chittenden County; rises in the southern part of Underhill; flows
northwestward in to Browns River (tributary through Lamoille River to Lake
Champlain and thus through Richelieu River to the St. Lawrence); about 2
miles long. Walker map.

Cray Brook.—Washington County; rises in the western part of Warren; flows east-
ward into Mad River (tributary through Winooski River to Lake Champlain and
thus through Richelieu River to the St. Lawrence); about 3 mile« long; tributary
Sterling Brook. Colton map and Walker map.

OLEAR Ponp.—Lamoille County; eastern part of Hyde Park; outlet, a stream about
2 miles long flowing southward to Green River (tributary tkrough Lamoille
River to Lake Champlain and thus through Richelieu River to the St. Law-
rence). Colton map and Walker map.

Crouce Brook.—Essex County; rises in the western part of the town of Lemington;
flows southeastward 6 miles and enters Connecticut River in the eastern part of
Bloomfield. Walker map.

Crype River.—Essex and Orleans counties; rises in Island Pond in the town of
Brighton; flows northwestward 20 miles to Newport, where it enters Lake Mem-
phremagog (outlet through Magog and St. Francis rivers to the St. Lawrence);
many natural ponds; several artificial ponds could be created; principal tribu-~
tary, Mill River, the outlet of Seymour Lake, in Morgan, and Echo Pond,
Charleston; fed also by many small brooks. The river affords excellent power

" sites, and many power plants are already in place. Gaging statior at West Derby,
1909-1916. Walker map and U. S. Geol. Survey Water-Supnly Paper 264,
p. 121, 1910.

Coaricook River.—Orleans County, Vt., and Stanstead County, Quebec; rises in
a small pond in the western part of the town of Norton, Vt.; flow southeastward
6 miles to the head of Norton Pond, from the northern end of which it takes a
general northerly course to its junction with Massawippi River (tributary through
St. Francis River to the St. Lawrence) in Sherbrooke County, Quebec; about
35 miles long, of which 10 miles is in Vermont; principal tributar: from Vermont,
Averill Stream. Walker map and Carte Régionale No. 5 of Quet ac.

CosB Broox.—Orleans County; rises in a small pond in the northern part of the
town of Salem; flows southwestward into Lake Memphremagog (tributary through
Magog and St. Francis rivers to the St. Lawrence); about 5 miles long. Walker
map.

CosB Brook.—Windham County; rises in the southwestern part of the town of
Windham; flows southward into West River (tributary to the Comnmnecticut) in
the northeastern part of the town of Jamaica; length, 3% miles. Londonderry
sheet.

CoBurN Ponp.—Caledonia County, northeastern part of the tovn of Ryegate;
very small. Walker map.
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CocaMaN CrEEk.—Rutland County; rises near the west-central part of the town of
Benson, at an altituds of 480 feet above sea level; flows in a general soutl westerly
course to its junction with Poultney River (tributary to Lake Chamylain and
thus through Richelieu River to the St. Lawrence) in the town of Wes* Haven;
length, about 7 miles; fall, 360 feet; tributary from Root Pond. Whitehall sheet.

. Cocoman ponDs (3).—Rutland County; east of Bald Mountain, in souther~ part of
West Haven; two of the ponds connected by short channels with East Bay,
through which Poultney River flows to Lake Champlain (outlet through Pichelieu
River to the St. Lawrence); the third and most southerly is a continvation of
the swampy area on the west side of East Bay. Elevation above sra level,
somewhat more than 100 feet, the 120-foot contour being above all three ponds.
Whitehall sheet.

Corrs Ponp.—Washington County; northern part of Cabot; outlet, a streem about
2 miles long flowing southward to West Hill Pond on Winooski River (tributary
to Lake Champlain and thus through Richelieu River to the 8t. Lawrence).
Possibly this pond might be considered the head of the Winooski. Walker map
and Colton map.

CorcaesTER Ponp.—Chittenden County; eastern part of Colchester; outlet from
south end by Pond Brook to Malletts Brook (tributary to Lake Champlain and
thus through Richelieu River to the St. Lawrence). Colton map, Wal'-er map,
and Milton sheet.

CoLp Brook.—Essex County; a stream about a mile long, rising on the ncrth slope
of Miles Mountain (called *‘Niles” on Colton map, 1864); flows northwestward
into Moose River (tributary through Passumpsic River to the Connecticut) in
the southern part of the town of Victory. Walker map.

CoLp Brook.—Orange County; a stream about 2 miles long, flowing eastyard into
Ayers Brook (tributary through Third Branch of White River to White River
and thus to the Connecticut) in the western part of the town of Brookfield.
Walker map.

CorLp Brook,—Windham County; rises in the western part of the town of Dover
at an altitude 2,800 feet above sea level; flows southeasterly 5 miles irto North
Branch of Deerfield River (tributary through Deerfield River to the Conrecticut);
fall, 1,220 feet; principal tributary, Haystack Brook. Wilmington sheet.

CoLp Brook.—Windsor County; rises in the southwestern part of the town of
Bethel at an altitude of 2,200 feet; flows in a southwesterly direction and joins
White River (tributary to the Connecticut) 1 mile below the mouth of Beakneck
Brook; length, 3 miles; fall, 1,450 feet. Rochester sheet.

Corp Horrow Brook.—Franklin County; rises in the northwestern part of Averys
Gore; flows northwestward into Tylers Branch (tributary through Missisquoi
River to Lake Champlain and thus through Richelieu River to the St. Law-
rence) in the southeastern part of the town of Enosburg; about 3 miles long.
Walker map.

Corp River.—Rutland County; rises near North Shrewsbury, at an altitud- of 2,200
feet above sea level; flows southwestward about 2 miles, then turns abruptly
and takes a general northwesterly and westerly course to its junction with Otter
Creek (tributary to Lake Champlain and thus through Richelieu River to the
8t. Lawrence) 2 miles south of Rutland; length, about 12 miles; fall, 1,670 feet,
of which 600 feet occur in the first 2 miles; lower course lies through a broad,
open valley; many small tributaries, but only one—Mendon Brook—is named on
map. Rutland sheet.

Cores Brook.—Orleans County; a small stream rising in the northwes‘ern part

of Morgan and flowing westward into Salem Pond (tributary through Clyde River
to Lake Memphremagog and thus through Magog and St. Francis rivers to the
St. Lawrence). Walker map.
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Cores Ponp.—Caledonia County; northern part of the town of Walden; inlet, from
Stannard Pond; outlet, Joes Brook to Passumpsic River (tributary to the Con-
necticut). Walker map.

CorLins Ponp.—Lamoille County; eastern part of Hyde Park; no outlet shown on
map. Walker map.

Corrs Ponp.—Orange County; west-central part of the town of Brookfield; inlets,
from Lampson, North, and South ponds; outlet, to Ayers I'ook (tributary
through Third Branch of White River to White River and thus to the Connecti-
cut). Colton map.

ConnEicricur River.—Rises in Connecticut lakes in northern New Hampshire; flows
southward between New Hampshire and Vermont, and across Massachusetts and
Connecticut, into Long Island Sound; length, about 345 miler; drainage area,
11,300 square miles, of which 3,970 square miles is in Vermont; principal tribu-
taries from Vermont are the Nulhegan, Passumpsic, Wells, Waitr Ompompanoo-
suc, White, Ottauquechee, Black, Williams, Saxtons, and West r'vers. Deerfleld
River enters below the State line but drains an area of 316 square milesin Vermont.
Fall from Connecticut lakes to the Vermont-Massachusetts S‘ate line, about
1,710 feet. Large power developments at Wilder and Vernon. Gaging station
at Orford, N. H. (Fairlee, Vt.), 1900-1916. The following tcnographic maps
are available, covering a portion of the area drained by the Ccnnecticut River
in Vermont: Greylock, Hawley, Greenfield, Warwick, Wilming*on, Brattleboro,
Keene, Londonderry, Wallingford, Rutland, Woodstock, Hanover, Rochester,
Strafford, and Whitefield sheets. See Report on water power of the United States,
Tenth Census, vol. 16, pp. 46-135, 1885; also pp. 111-116 of this report.

Cooks Ponp.—Windsor County; very small; eastern part of Weathersfield, dis-
charging by a stream about 3 miles long flowing southeastward into the Connecti-
cut. Walker map. .

CorpERAS BrOOK.—Orange County; a stream about 1 mile long drai~ing a small area
in the southeastern part of the town of Strafford, flowing northeastward and dis-
charging into West Branch of the Ompompanoosuc River (tributary through
Ompompanoosuc River to the Connecticut) near Copper Flat. Strafford sheet.

CorBETT HOoLLOW BRroOK.—Bennington County; a small stream draining a part of
the northwestern slope of Equinox Mountain and flowing northwestward into -
Green River (tributary through Batten Kill to the Hudson) at th= village of Bear-
town. Equinox sheet,

Corey Ponp.—Lamoille and Orleans counties; on line between Eden, Lamoille
County, and Lowell, Orleans County; outlet by West Brook to Missisquoi River
(tributary to Lake Champlain and thus through Richelien Rive- to the St. Law-
rence); very small. Walker map.

CorproraTION BroOK.—Rutland and Windsor counties; rises in the northeastern
part of the town of Chittenden at an altitude of 2,500 feet; flows east 1 mile and
then northeast 3 miles to West Branch of White River (tributary to the Connecti- _
cut); fall, 1,570 feet. Rochester sheet.

Cow Mountain Ponp.—Essex County; southern part of the town of Granby; outlet,
Pond Brook to Granby Stream (tributary through Moose River to Passumpsic
River and thus to the Connecticut). Walker map.

Cox Broor.—Waghington County; rises in south-central part of Moretown; flows
southeastward into Dog River (tributary throughWinooski River to Lake Champlain
and thus through Richelieu River to the St. Lawrence) near Gouldsville, in the
town of Northfield; about 5 miles long. Colton map and Walker map.

Coy Broox.—Rutland County; rises on the southern slopes of The Pinnacle, in the
town of Wells, at an altitude of 1,440 feet above sea level; flows northward to its
junction with South Brook (tributary through Poultney River to Lake Champlain
and thus through Richelieu River to the St. Lawrence); length, about 3 miles;
total fall, 640 feet. Pawlet sheet.
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Crans Brook.—Orange County; rises in the northwestern part of the town of Chel-
sea; flows southeasterly into East (First) Branch of White River (tribu‘ary tothe
Connecticut); length, about 5% miles. Strafford sheet.

CraNBERRY MEADOW PonD.—Washington County; northern part of Calais; about
1% miles northwest of Wheelock Pond; no outlet shown on Walker map. :

CranBERRY Ponp.—Essex County; western part of the town of Brunswick; outlet,
a stream 13} miles long flowing west and north into Nulheégan River (tributary to
the Connecticut) opposite the mouth of the Yellow Branch. Walker map.

Crorys Ponp.—S8ee Proper Pond.

CrystaL Brook.—Addison County; town of Hancock; a stream about a mile long
flowing southwestward into South Branch of Middlebury River (tributary through
Middlebury River to Otter Creek and thus through Lake Champlain to Richelieu
Riverand the St. Lawrence) in the eastern part of the town of Ripton. Rochester
sheet.

Crysrar Lake.—Orleans County; town of Barton; two inflowing streams, one of
which drains May Pond and the other a group of small ponds in the northwestern
part of the town of Sutton; outlet, a short stream flowing westward into Barton
River (tributary to Lake Memphremagog and thus through Magog and St. Francis
rivers to the St. Lawrence); about 3 miles long and three-quarters of a mile
wide. Walker map.

Curris Horrow Broox.—Windsor County; rises in the northwestern part of Read-
ing, at an altitude of 2,020 feet; flows northward about 3% miles into Ottauque-
chee River (tributary to the Connecticut); fall, 1,220 feet. Woodstock hest.

Curtis Ponp.—Washington County; western part of Calais; outlet southeastward to
the stream connecting Wheelocks Pond with Kingsbury Brook (tributary through
Winooski River to Lake Champlain and thus through Richelieu River to the St.
Lawrence). Colton map and Walker map. ‘

CurLer Ponp.—Franklin County; northern part of Highgate; outlet eestward to
Rock River (tributary to Lake Champlain and thus through Richeliev River to
the St. Lawrence). Walker map and St. Albans sheet,

Currer Ponp.—Orange County; a small pond in the southern part of Williamstown,
discharging by a stream flowing northward to Stevens Branch of Winonski River
(tributary to Lake Champlain and thus through Richelieu River to the St. Law-
rence). Walker map.

D.

Dageerrs PoNp.—Orleans County; northwestern part of Coventry; inlets, from
Bowleys and Kinneys ponds; outlet, a stream about 4 miles long flowing east
and then south to Black River (tributary to Lake Memphremagog and thus through
Magog and St. Francis rivers to the St. Lawrence); very small. Colton map.

Daney Ponp.—Rutland County; near central part of town of Danby; outlet, a
stream 13 miles long flowing southward to Mill Brook (tributary through Otter

" Creek to Lake Champlain and thus through Richelieu Riyer to the St. Law-
rence); elevation above sea level, 1,390 feet; fall of outlet, 150 fee*; pond is
somewhat less than half a mile in maximum length and about three -eighths of
a mile wide. Pawlet sheet.

Daniers Ponp.—Orleans County; town of Glover; 13 miles morth of west from
Stones Pond; one inlet; outlet through Stones Pond to Barton River (tributary
to Lake Memphremagog and thus through Magog and 8t. Francis riverr to the 8t.
Lawrence). Walker map.

Day Brook.—Chittenden County; rises in the eastern part pf Colchester; ﬂows
northwestward into Malletts Bay, Lake Champlain (outlet by Richelie River to
the St. Lawrence); 1bout 2 miles long. Walker map.
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Deap Crerr.—Addison County; formed in the southern part of Addison by the

union of its East and West branches; East Branch, which drains the larger area,

" and is therefore considered the main stream, rises in the southera part of Brid-
port, at an altitude of 240 feet, and flows northward to the point at. which it joins
West Branch; beyond this junction Dead Creek continues to flow northward
until it joins Otter Creek (tributary to Lake Champlain and thus through Riche-
lieu River to the St. Lawrence) about 3} miles northwest of Vergennes; length
to head of East Branch, about 20 miles; fall, very small, as the 120-foot contour
closely borders the swamp through which it flows below the jnction of the
branches. Port Henry and Ticonderoga sheets.

Deap Creek, East Branca.—Addison County; rises in the southern part of Brid-
port, at an altitude of 240 feet above sea level; flows irregularly northward about
10 miles to itsjunction with the West Branch to form Dead Creek (tributary through
Otter Creek to Lake Champlain and thus through Richelieu River to the St.
Lawrence) in the town of Addison; total fall, about 120 feet; flows through swamp
except for about 2 miles in middle course. Ticonderoga and Port, Henry sheets.

Deap CreEk, West Branca.—Addison County; rises in the southern part of Brid-
port, at an altitude of 240 feet above sea level, about 1} miles northwest of the
head of the East Branch; flows northward very irregularly abort 9 miles into
the southern part of the town of Addison, where it unites with th~ East Branch
to form Dead Creek (tributary through Otter Creek to Lake Champlain and thus
through Richelieu River to the St. Lawrence); fall, 120 feet, of which 60 feet
occurs in a little more than a mile near the head of the stream. Ticonderoga
and Port Henry sheets.

Deap Creek.—Franklin County; a stream rising in the northwestern part of the
town of Fairfax, flowing northeastward through a swamp in wertern Fairfield,
and joining the creek connecting Fairfield Pond with Black River (tributary
through Missisquoi River to Lake Champlain and thus through Ri<helieu River
to the St. Lawrence). St. Albans sheet.

Deap Creek.—Franklin County; town of Highgate; a sloughlike channel in the
marsh north of Missisquoi River (tributary to Lake Champlain an1 thus through
Richelieu River to the St. Lawrence). St. Albans sheet.

Deap PoNp.—Lamoille County; western part of the town of Eden; n- outlet shown
on Walker map.

Deer CaBIN Brook.—Bennington and Windham counties; rises in the south-
eastern part of Glastenbury, at an altitude of 2,600 feet; flows northeastward
about 2 miles and southeastward less than a mile into one of the headwater tribu-
taries of Deerfield River (tributary to the Connecticut); fall, 570 feet; several
small branches. Bennington sheet.

Deerrierp River.—Windham and Bennington counties, Vt., and Berkshire and
Franklin counties, Mass.; rises in the southeastern part of the town of Sunder-
land, Vt.; follows a general southeasterly course to its junction with the Con-
necticut near Greenfield, Mass.; length, above the Massachusetts State line,
about 30 miles; below the Massachusetts line, 42 miles. Gaging stations: At
Hoosac Tunnel, 1909-1913; at Charlemont, 1913-1916; at Shelburne Falls, 1907—
1916; at Deerfield, 1904-5. The most important tributaries in Vermont are the
East Branch, which enters at Searsburg; the North Branch, which comes in at
Wilmington, and the West Branch, which joins at Readsbaro.

The basin is in large part wooded, and little land is under cul‘ivation except
along the lower stretches. Most of the slopes are steep, and elevations in the
upper part of the basin exceed 3,800 feet above sea level. Mean annual pre-
cipitation at the headwaters, probably about 48 inches; in the lower part of the
basin it is several inches less; average depth of snowfall in January and Feb-
ruary at Jacksonville, Vt., about 25 inches; mean temperature for these months,
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about 18°. Equinox, Londonderry, Bennington, Wilmington, Hawley, and
Greenfield sheets.

DeerriELD RIVER, EAst BrRaNcH.—Windham and Bennington counties; rises on
the southwest slope of Stratton Mountain, at an altitude of 2,660 feet above sea
level; flows southward through Somerset into the northeastern part of f'-assburg,
where it joins Deerfield River (tributary to the Connecticut); length, 15 miles;
fall, 860 feet; principal tributaries, Black and Pond brooks. Londonderry and
Wilmington sheets.

DeerrFieLp River, NortE BranNcHE.—Windham and Bennington counties: rises in
the northwestern part of the town of Dover, at an altitude of 2,860 feet above sea
level; flows southeastward to the northern part of the town of Wilmingten, thence
southward, southwestward, and westward to its junction with Deerficld River
(tributary to the Conmecticut); length, 14 miles; fall, 1,340 feet; principal
tributaries, Blue, Ellis, Bill, and Cole brooks. Wilmington sheet.

Deerrierp River, West BraNcH.—Bennington County; rises in the esst-central
part of Woodford on the eastern slope of Prospect Mountain, at an altitude of
2,380 feet above sea level; flows southwestward about a mile, then southeastward

. through Woodford and northern Readsboro, and joins Deerfield River (tributary
to the Connecticut) at Readsboro; receives several unnamed tributaries; chief
branch, Yaw Pond Brook; length, 11 miles; fall, 1,220 feet. Bennireton and
Wilmington sheets.

Degr Lick Brook.—Bennington County; rises in the eastern part of Glastenbury,
on the eastern slope of Glastenbury Mountain, at an altitude of 3,000 f~ot; flows
southeastward about 23 miles into a headwater tributary of Deerfield River
(tribytary to the Connecticut); fall, 940 feet; receives one southerr branch.
Bennington sheet.

Dennis Ponp.—Essex County; central part of the town of Brunswick; inlet, Wheeler.
Stream; outlet, Wheeler Stream (tributary to the Connecticut); area, about 135
acres. Walker map and private surveys. Called North Pond on Walker map.

Dersy Ponp.—Orleans County; central part of Derby; outlet, a stream a mile long
flowing southeastward into Salem Pond (tributary through Clyde River to Lake
Memphremagogand thusthrough Magog and St. Francis riversto the St. Lawrence).
Walker map.

Dewrey Brook.—See Farnham Brook. .

Divick Broox.—Windsor County; rises in the eastern part of Pomfret, at an altitude
of 1,600 feet; flows northeastward into the northwestern part of Har‘ford and
joins White River (tributary to the Connecticut); fall, 1,240 feet; length, about
3% miles. Hanover sheet.

Doa Ponp.—Washington County; western part of Woodbury; near head of I"ingsburg
Branch (tributary through Winooski River to Lake Champlain and thus through
Richelieu River to the St. Lawrence); no outlet shown on Walker map.

Doa River.—Washington County; risesin the central part of Roxbury; flows north-
eagtward across the towns of Northfield and Berlin to its junction with Winooski
River (tributary “to Lake Champlain and thus through Richelieu River to the St.
Lawrence) near Montpelier Junction; length, about 15 miles; princinal tribu-
taries, Rocky, Jones, and Cox brooks. Gaging stations: At Northfield, 1809-1916;
near Montpelier, 1910. Colton map, Walker map, post-route map, and U. S.
Geol. Survey Water-Supply Paper 264, pp. 118-119, 1910.

Dorser PoNp.—Bennington County; northeastern part of town of Dorset; two small
inlets; outlet northward by Otter Creek to Lake Champlain (outlet through
Richelieu River to the St. Lawrence); elevation above sea level, approximately
700 feet; pond is about half a mile long and a quarter of a mile (paximum)
wide; area, 34 acres. It lies in a valley remarkable for its narrowness and
depth. Pawlet sheet. See Otter Creek.

73175°—wsp 424—17—11
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DoraaN Brook.—Windsor County; rises on Griggs Mountain in the southwestern part
of the town of Norwich; flows southeastward 5 miles into Connect*icut River near
Wilder, in the northeastern part of the town of Hartford. Hanover sheet.

Douceary Ponp.—Rutland County; northeastern part of town of Benson; outlet, a
stream one-eighth mile long flowing northward to the outlet of Spruce Pond
to Sunset Lake (outlet through Little Pond to Hubbardton River and thus
through Poultney River and Lake Champlain to Richelieu River and the St.
Lawrence); elevation above sea level, 670 feet; above Sunset Lake, 167 feet.
Ticonderoga sheet.

Downeys Brook.—Orleans County; a small stream in the northern part of Salem,
flowing eastward into Salem Pond (tributary through Clyde River to Lake Mem-
phremagog and thus through Magog and St. Francis rivers to the St. Lawrence).
Walker map. .

Dow Ponp.—Addison County; 3% miles east of Middlebury; 2 inflowing streams;
outlet, Muddy Branch to New Haven River (tributary througl Otter Creek to
Lake Champlain and thus through Richelieu River to the St. Lawrence); area,
14 acres; elevation above sea, 420 feet; fall of outlet, 160 feet; dammed. Middle-
bury sheet. .

Dry Brook.—Bennington County; rises on Grass Mountain, in the southwestern
part of Arlington, at an altitude of 2,400 feet above sea level; flovs southeastward
to its junction with Warm Brook (tributary through Fayville Branch to Roaring
Branch and thus through Batten Kill to the Hudson); length, 34 miles; fall, 1,640
feet. Equinox sheet.

Dry CreEEK.—Bennington County; rises on the northern slope of Egg Mountain, in
the northwestern part of Sandgate; at an altitude of 1,800 feet above sea level;
flows southwestward to its junction with White Creek (tributary to Batten Kill,
a branch of the Hudson) 2} miles northeast of Salem, Washingto~ County, N.Y.;
length, about 5 miles; fall, 1,280 feet, of which 900 feet occurs in the first mile
of its course. Equinox and Cambridge sheets.

Duck Brook.—Chittenden County; rises in.the western part of Bolton; flows
southward into Winooski River (tributary to Lake Champlain end thus through
Richelieu River to the St. Lawrence); about 3 miles long. Colton map and
Walker map.

Duck Ponp.—(Caledonia County; a very small pond on the line between Marshfield
and Peacham, discharging by a stream 3 miles long flowing southeastward into
Groton Pond (outlet, Wells River to the Connecticut). Walker map.

Duck Ponp.—(Caledonia County; northern part of the town of Sheffield; outlet,
Millers Run to Passumpsic River (tributary to the Connecticut); very small.
Walker map.

Duck Ponp.—Orleans County; east of Little Hosmer Pond, in northeastern part of
Craftsbury; small. Walker map.

Duck Poxnp.—Orleans County; a small pond in the northern part of the town of
Sutton, discharging by a stream flowing to Big Fish Pond (outlet to Blake Pond,
and thus through Crystal Lake to Barton River, Lake Memphremagog, and Magog
and St. Francis rivers to the St. Lawrence). Walker map.

DunaaM Brook.—Addison and Orange counties; a small eastward-flowing stream
tributary to Third Branch of White River (tributary through White River to the
Connecticut) in the town of Braintree. Rochester sheet.

DuxaAMS PoNp.—Se¢ Pleiad Lake.

DunmoRrE, Lake.—Addison County; crossed by boundary line between Salisbury
and Leicester; about half in each town; several inflowing streams, of which
Sucker Brook is the largest; outlet, Leicester River to Otter Cr2ek (tributary to
Lake Champlain and thus through Richelieu River to the St. Lawrence); length,
3% miles; maximum width, 1 mile; area, 990 acres; elevation above sea level,
571 feet, Brandon sheet,.
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DurtoN Brook.—Addison County; rises in the western part of Goshen, at a~ eleva-
tion of about 1,800 feet above sea level; flows west and northwest intc Sucker
Brook (tributary through Lake Dunmore to Leicester River, Otter Creek, and
Lake Champlain, and thus through Richelieu River to the St. Lawrence); length,
about 3 miles; fall, about 500 feet. Brandon sheet.

Durron Ponp.—Essex County; central part of town of Maidstone; outlet Gaskill
Brook (tributary to Connecticut River). Colton map and Walker map.

E.

East Brooxk.—Essex County; rises in the western part of the town of Lurenburg;
flows southwestward 3 miles and southeastward 1 mile into Miles Brook (t-ibutary
to Connecticut River). Walker map.

Easr Brook.—Lamoille County; rises in the southern part of Elmore; flows north-
ward into Lamoille River (tributary to Lake Champlain and thus through
Richelieu River to the St. Lawrence); about 7 miles long. Colton map, Walker
map, and post-route map.

Easr Creexk.—Rutland County; rises in a marsh in the northeastern part of the town
of Benson, at an elevation of 450 feet above sea level; flows eastward for a mile
or more, then northward about 5 miles to a point near Orwell in Addison County,
then turns agaln and flows northwestward until it enters Lake Champlain (outlet
through Richefleu River to Lake Champlain) nearly opposite Ticonderoga;length,
about 10 miles; fall, 349 feet; swampy through much of its lower course; two

‘)onds are mapped in this basin—Perch Pond, near Sunset Lake, and an un-
named pond lying west of the creek. Whitehall and-Ticonderoga sheets.

East Creex.—Rutland County; rises in the extreme northeastern part of Mendon, at
an altitude of 2,200 feet above sea level; flows northwestward about 5 miles into
the southern part of Chittenden Township, then with many abrupt bends passes to
the west, south, and southwest, crossing the southeastern corner of Pittsford
Township into Rutland, where it joins Otter Creek (tributary to Lake Cham-
plain and thus through Richelieu River to the St. Lawrence). In a straight line
the distance between source and mouth is about 10 milgs, but the course is so
tortuous that map measurement shows the stream to be about 18 miles long; with
its largest tributary it almost encircles Blue Ridge Mountain. Fall, 1,670 feet,
of which 400 feet occurs in the first mile. Gaging station near Rutland, 1911
1913. The basin contains 3 small ponds—North and Burr ponds and one which
is not named. Rautland sheet.

Ecro Ponp.—Orleans County; town of Charleston: inlet, Mill River, the outlet of
Seymour Lake; outlet, Mill River to Clyde River (tributary through Lake
Memphremagog to Magog and St. Francis rivers and thus to the St. Lawrence);
about a mile long and wide. Walker map.

Eppy Brook.—Bennington and Windham counties; rises in the southern part of
Peru, at an altitude of 2,240 feet; flows southeastward across the northeastern
corner of Winhall, southward less than a mile along the western boundary of
Londonderry, then southwestward into Winhall, where it joins Mill Brook, a
branch of Winhall River (tributary through West River to the Connscticut);
fall, 940 feet; length, about 5} miles. Londonderry sheet.

Erico Poxp.—Orleans County; western part of Greensboro; one inlet; outle*, north-
ward by Black River to Lake Memphremagog (outlet by Magog River to St.
Francis River and thus to the St. Lawrence); about 2 miles long by ¢ quarter
of a mile wide. Colton map and Walker map.

Eriis BRook.—Windham County; risesin the northeastern part of the town cf Dover,
at an altitude of 2,200 feet above sea level; flows east of south 5 miles to its junc-
tion with North Branch of Deerfield River (tributary through Deerfie!d River
to the Connecticut); fall, 580 feet. Wilmington sheet,
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ErmorE Broor.—Lamoille County; rises in Elmore Pond, in the northern part of
Elmore; flows northward into Lamoille River (tributary to Lake Champlain
and thus through Richelieu River to the St. Lawrence) in th» western part of
the town of Wolcott; about 2 miles long. Colton map and Walker map.

Ermore Ponp.—Lamoille County; northern part of Elmore; inlet, from Little Pond;
outlet by Elmore Brook to Lamoille River (tributary to Lake Champlain
and thus through Richelieu River to the St. Lawrence); about a mile long and
nearly half a mile wide. Colton map and Walker map.

EnpLeEss Brook.—Rutland County; rises in the eastern part of the town of Wells,
on the slopes of Coy and Northeast mountains, the extreme headwaters starting
at an altitude of 2,000 feet above sea level; takes a general northwesterly course
and enters St. Catharine Lake (tributary through Mill and Wells brooks and
Mettawee River to Lake Champlain and thus through Richelieu River to the St.
Lawrence) near its northern end; length, about 5 miles; fall, 1,623 feet, of which
800 feet occurs in the first mile. Pawlet sheet.

Equinox Ponp.—Bennington County; about 1 mile southwest of Manchester; east
of Equinox Mountain; outlet, a stream about 2 miles long flowing east and then
south to iis junction with Batten Kill (tributary to Hudson River); area, 6 acres;
elevation, 1,090 feet above sea level; fall of outlet, 440 feet. Equinox sheet.

EstaBrook Ponp.—Windham County; southwestern part of the town of Jamaica,
south of Sage Hill; outlet, a stream flowing eastward into Ball Mountain Brook
(tributary through West River to the Connecticut). Walker map; not shown on
the Londonderry sheet.

EwerL Ponp.—Caledonia County; northern part of town of Peacham; outlet, -St®ens
Brook (tributary to Connecticut River). Walker map.

F.

FarFiELD Pond.—Franklin County; southwestern part of Fai-field; outlet by
stream about 1 mile long flowing southeastward to Cedar Swamp Brook (tribu-
tary through Black Creek and Missisquoi River to Lake Champlain and thus
through Richelieu River to the St. Lawrence); about a mile ard a half long by
three-fourths of a mile wide. Colton map, Walker map (outlet not shown on
this map), post-route map, and St. Albans sheet.

Famrierp River.—Franklin County; rises in the northwestern part of Fletcher;
flows somewhat east of north to its junction with Black Creek (tributary through
Missisquoi River to Lake Champlain and thus through Richel*eu River to the
-8t. Lawrence) in Fairfield Township; about 6 miles long. Walker map and
post-route map.

Famriee Lake.—Orange County; on boundary lines between the towns of Fairlee,
West Fairlee, and Thetford; principal inlets, Middle and Blooc'y brooks; outlet,
a stream about 1 mile long, flowing westward into Ompompanocsuc River (tribu-
tary to the Connecticut). Walker map.

Farur Broor.—Caledonia County; risesin the central part of the town of Wheelock;
flows eastward about 4 miles into Millers Run (tributary through Passumpsic
River to the Connecticut). Walker map.

FarnHAM BroOK.—Orange County; rises in’the western part of the town of Strafford,
at an altitude of 1,800 feet; flows west into East (First) Branch of White River
(tributary through White River to the Connecticut); lengtlt, about 4 miles;
called Dewey Brook on Walker map. Strafford sheet.

FayY Broox (MiLt BRook).—Orange and Windsor counties; risesin the southwestern
part of the town of Strafford, at an altitude of 1,840 feet; flows southwestward
into White River (tributary to the Connecticut) in the western part of the town
of Sharon; receives stream from Standing Pond and several other small streams
in the southwestern part of Strafford; fall, 1,380 feet, of which 500 feet is in the
first mile; length, 7 miles., Strafford sheet.
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Fayviie Brance.—Bennington County; rises in the northwestern part of Glasten-
bury, at an elevation of 2,440 feet above sea level; flows southwestward about 2
miles, then takes a general northwesterly course to its junction with Roaring
Branch (tributary to Batten Kill, a branch of the Hudson) 1 mile northeast of
Arlington; length, about 9 miles; fall, 1,800 feet, of which 1,300 feet o~curs in
3% miles at the head of the stream; prineipal tributary, Warm Brook. Equinox
sheet.

Fenneun Hounow Broox.—Rutland County; rises on the western slope of Herrick
Mountain, in town of Ira, at an altitude of 2,300 feet above sea level; flows west-
ward about 3 miles, then southwestward and southward 2} miles to its junction
with Poultney River (tributary to Lake Champlain and thus through Ri~helieu
River to the St. Lawrence) near East Pouliney; total fall in 53 miles, 1,750 feet,
of which 1,300 feet occurs in the first mile and a half of its course. Castleton
sheet. .

FerN Lage.—Addison County; south of Lake Dunmore, in Leicester; elevation
above sea level, 571 feet, the same as that of Lake Dunmore; outlet northward to
Lake Dunmore (outlet through Leicester River to Otter Creek and Lake Cham-
plain and thus through Richelieu River to the St. Lawrence); the distance
between the two lakes is about one-fourth of a mile; area, 73 actes. Brandon
sheet.

Ferreks River.—Essex and Orleans counties; rises in Warner Grant in the north-
western part of Essex County; flows southward, passing across the southeastern
corner of Morgan, in Orleans County, into Brighton, where it joins Clyde River
(tributary through Lake Memphremagog to Magog and St. Francis rivers and thus
to the St. Lawrence) a short distance below the outlet of Island Pond; length,
about 10 miles. Walker map.

FinNo Broox.—Orleans County; rises on Westmore Mountain; flows northeastward
2 miles into Clyde River (tributary through Lake Memphremagog to Magog and
St. Francisrivers and thus to the St. Lawrence). Walker map.

First BrancH, WaITE RIvER.—Se¢ White River, East Branch.

First Brook.—Essex County; a stream about 2 miles long, flowing southward into
Miles Brook (tributary to Connecticut River) in the southern part of the town of
Lunenburg. Walker map.

FisHER Brook.—Essex County; a stream about a mile long, rising in the southern
part of the town of Averill and flowing southwestward to East Branch of Nulhe-
gan River (tributary through Nulhegan River to the Connecticut). Walker map
and private surveys.

FrercHER Broork.—Rutland and Windsor counties; rises in the northern part of the
town of Sherburne; flows northeastward, then northward to the easterr part of
Stockbridge into White River (tributary to the Connecticut); length, 7 miles.
Walker map and Rutland sheet.

FirercEER PoND.—Lamoille County; south-central part of town of Eden; directly
east of South Pond; no outlet shown on maps. Colton map and Walker map.
Froop Broox.—Bennington and Windham counties; rises in the west-central part
of Peru, at an altitude of 2,500 feet; flows eastward and southeastward across Peru
and Landgrove and joins West River (tributary to the Connecticut) in the west-
ern part of Londonderry; fall, 1,460 feet; length, about 8 miles. Wallingford and

Londonderry sheets.

Frower Brook.—Rutland County; rises on the southern slope of Tinmouth Moun-
tain, in the southwestern part of the town of Tinmouth, at an altitude of 2,100
feet above sea level; flows southward about 3 miles, then southwestward ‘5 miles,
uniting with Mettawee River (tributary to Lake Champlain and thus through
Richelieu River to the St. Lawrence) at Pawlet; fall, 1,450 feet, of which 1,000
feet occurs in 3 miles at the head of the stream; receives several small tributaries
draining Dutch Hill, Mount Hoag, Walnut Hill, and The Oxbow. Pawl~t sheet.
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Forest LAKE.—Essex County; northwestern part of town of Canaar and southwestern
part of Hereford, Compton County, Quebec; outlet, Leach Stream to Connecti-
cut River. Name changed to Forest Lake by vote of Vermont State Legislature,
1917; also known as Wallace Pond and Leach Pond. Walker map and Carte
Régionale No. 5 of Quebec.

Foster Ponp.—Caledonia County; central part of town of Peacham; outlet, a
stream 6 miles long, flowing southeastward through the northern part of Harvey
Lake into Stevens River (tributary to the Connecticut). Waller map.

Fox Ponp.—Rutland County; near Wallingford; elevation above sea level, about
590 feet; a narrow pond lying half a mile west of Otter Creek; area, 15 acres; no
outflowing stream is shown on the map, but the contours indicate that natural out-
flow would be by a stream about a mile long flowing south and then east to Otter
Creek (tributary to Lake Champlain and thus through Richelieu River to the
St. Lawrence). Wallingford sheet.

FRaNKLIN PoND.—Franklin County; eastern part of Franklin; several inflowing
streams, including Pike River and stream from Little Pond; outlet by Pike River
through Canada to Missisquoi Bay, Lake Champlain (outlet through Richelieu
River to the St. Lawrence). Carte Régionale No. 5 of Quebec, Colton map,
Walker map, and post-route map.

FreEMAN Brook.—Washington County; rises in the eastern part of Warren; flows
westward into Mad River (tributary through Winooski River to Lake Champlain
and thus through Richelieu River to the St. Lawrence); akout 3 miles long.
Walker map.

Frost Horrow Brook.—Bennington County; a small stream draining the south-
eastern slope of Bear Mountain in the town of Sandgate and flowing southeastward
to Green River (tributary through Batten Kill to the Hudson). Equinox sheet.

FrYiNGPAN Brook.—Lamoille County; risesin the northern part of the town of Eden;
flows southward into Gihon River (tributary through Lamoille River to Lake
Champlain and thus through Richelien River to the St. Lawrence). Colton.
map; not named on Walker map.

Furrer PoNp.—Orleans County; town of Barton; outlet, a strean® 1 mile long flow-
ing northward into Graves Brook (tributary through Barton River to Lake Mem-
phremagog and thus through Magog and St. Francis rivers to the St. Lawrence).
‘Walker map.

FurroN Broor.—Orange County; a stream 1% miles long draining a small area in the
western part of the town of Thetford and flowing southward irto West Branch of
Ompompanoosuc River (tributary through Ompompanoosuc River to the Connec-
ticut). Strafford sheet.

FurNacE Brook.—Bennington County; rises in the northeastern part of Shaftsbury,
south of Maple Hill, at an altitude of 1, 520 feet; flows south into Bennington, then
irregularly westward into Walloomsac River (tributary through Hoosic River to
the Hudson); chief branches, Basin and Stratton brooks; fall, €40 feet; length, 10
miles. Bennington sheet.

FurNace Brook (or River).—Rutland County; rises in the northwestern part of
Chittenden, east of Lookout Mountain; flows in a general soutl ~esterly direction
to its junction with Otter Creek (tributary to Lake Champlair and thus through
Richelieu River to the St. Lawrence) about 1} miles southwest: of Pittsford Mills;
length, about 10 miles; fall from North Chittenden (elevation, 1,000 feet above
sea level) to Otter Creek, 600 feet; principal tributaries, North Branch and Sugar
Hollow Brook. Walker map and Rutland, Castleton, and Rochester sheets.

Furnace Brook, NorreE Branca.—Rutland County; rises west of Lookout Moun-
tain in the town of Chittenden; flows southeastward 23 miles to its junction with
Furnace Brook (tributary through Otter Creek to Lake Champlain and thus
through Richelieu River to the St. Lawrence). Rochester sheet.
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G.

GaceE Broor.—Caledonia County; rises in the central part of the town of Kirby; a
short stream flowing southeastward along the boundary between the towns of Kirby
and St. Johnsbury and uniting with Moose River (tributary through Pasumpsic
River to the Connecticut) near the southeastern corner of St. Johnsbury. Walker
map.

GaskiL Broox.—Essex County; rises in Dutton Pond in the central part of the
town of Maidstone; flows southeastward 4 miles and west of south 3 miles to its
junction with Connecticut River near Guildhall station; principal tributaries,
Mill Brook and Burnside Brook. Colton map and Walker map.

GeorcE Brook.—Addison County; town of Ripton; a stream about 1} miles long
flowing southeastward into Texas Brook (tributary through Hancock Branch to
White River and thus to the Connecticut). Rochester sheet.

GEON River.—Lamoille County; rises in North Pond,in the eastern part of the town
of Eden; flows in a general southwesterly course to its junction with Lamoille
River (tributary to Lake Champlain and thus through Richelieu River to the St.
Lawrence) at Johnson; about 12 miles long; principal tributaries, Fryingpan and
Wild brooks and stream from South Pond. Colton map, Walker map, #nd post-
route map.

Grrerrs Ponp.—Chittenden County; southeastern corner of town of Richmond; one
inlet; outlet, a stream about a mile long flowing northward to Huntington River
(tributary through Winooski River to Lake Champlain and thus through Riche-
lieu River to the St. Lawrence). Colton map and Walker map.

GizMoRE Ponp.—Addison County; on south Mountain, in the southeastern part of
Bristol; 3 small inflowing streams; outlet, a stream 43 miles long flowing south-
west to Little Notch Road, then northwest into New Haven River (tributary
through Otter Creek to Lake Champlain and thus through Richelieu River to the
St. Lawrence) at New Haven Mills; elevation above sea level, 2,010 feet; fall of
outlet, 1,710 feet. Middlebury sheet.

GrEN Lake.—Rutland County; on line between Benson, Fair Haven, and Castleton;
two small inflowing streams; outlet, a stream half a mile long flowing southeast-
ward to Bomoseen Lake (outlet through Castleton and Poultney rivers to Lake
Champlain and thus through Richelieu River to the St. Lawrence); elevation
above sea level, 480 feet; fall of outlet, 67 feet; maximum width and lergth each
about three-fourths of a mile; constricted near center to about one-eighth of a
mile; area, 194 acres. Castleton sheet,

GocuEY Broox.—Orleans County; rises in Little Mud Pond in the northwestern part
of Morgan; flows westward into Salem Pond; outlet, Clyde River to Lake Mem-
phremagog (outlet through Magog and St. Francis rivers to the St. Law~once); 3
mileslong. Walker map.

GoLp Broog.—Lamoille County; rises in the southeastern part of Stowe; flows west-
ward into Waterbury River (tributary through Winooski River to Lake Champlain
and thus through Richelieu River to the St. Lawrence) at Moscow post office;
about 3 miles long. Walker map.

Goopserrs Broox.—Franklin County; rises in the southeastern part of Sheldon;
flows northward into Missisquoi River (tributary to Lake Champlain and thus
through Richelieu River to the St. Lawrence); about 3 miles long. Co'ton map
and Walker map.

GosHEN Brook.—Addison County; rises in the northeastern part of the town of
Goshen; flows northeastward 2 miles'into South Branch of Middlebury River (trib-
utary through Middlebury River and Otter Creek to Lake Champlain and thus
through Richelieu River to the St. Lawrence). Rochester sheet.
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GranBy StrEAM.—Essex County; risesin the east-central part of the town of Granby;
flows southwestward about 6 miles into Moose River (tributary through Passump-
gic River to the Connecticut); passes through Mud and Lees ponds; principal
tributary, a stream from Cow Mountain Pond. Walker map. )

Grass Poxp.—Windsor County; small; northwestern - part of Plymwouth; altitude,
1, 570feet; discharges by ashort southward-flowing stream into Black River (tribu-
tary to the Connecticut). Woodstock sheet.

Grassy Broox.—Windham County; rises in the southern part of the town of Athens
in Lily Pond; flows southwestward 8 miles into West River (tributary to the Con-
necticut). Walker map.

GraveL Brook.—Windsor County; rises in the southern part of Springfield; flows
eastward into Connecticut River south of Springfield station; about 3 miles long.
‘Walker map.

Graves Brook.—Orleans County; rises in the western part of the town of Barton;
flows northeastward 8 miles into Barton River (tributary to Lak e Memphremagog
and thus through Magog and St. Francis rivers to the St. Lawrence). Walker map.

Graves Ponp.—Windham County; southwestern part of the town of Jamaica; a
small pond discharging by stream flowing westward into Ball Mountain Brook
(tributary through West River to the Connecticut). Walker map; not shown
on Londonderry sheet.

GreAT AveErmLL PoNp.—Essex County; northern part of the town of Averill on
the eastern border of Norton; inlet from Little Averill Pond; outlet, Averill
Stream to Coaticook River (tributary through Massawippi River to St. Francis
River and thus to the St. Lawrence); 24 miles long and 1 mile wide. Walker
map.

Grear HosMeER PoNp.—Orleans County; on line between towns of Albany and
Craftsbury; outlet to Little Hosmer Pond (outlet through Seaver Brook to Black
River and thus through Lake Memphremagog and Magog and St. Francis rivers
to the St. Lawrence); about 1} miles long. Walker map.

GreAaT Ponp.—Lamoille County; east-central part of the town of Eden; two ponds
with the same name; connected by westward-flowing stream wi‘h Gihon River
(tributary through Lamoille River to Lake Champlain and thus through Riche-
lieu River to the St. Lawrence). Colton map and Walker map.

GreAaT Roaring Brook.—Rutland and. Windsor counties; rises in the eastern part
of Shrewsbury, at an altitude of 2,100 feet; flows northeastward into Plymouth,
and passes into Black River (tributary to the €onnecticut) just above Plymouth
Notch; fall, 840 feet; length, 4 miles. Rutland and Woodstock sheets.

GrEEN River.—Bennington County; rises in many forking branches on the western
slopes of Bear Mountain in the towns of Sandgate and Mancheste~, at an altitude
of nearly 3,000 feet above sea level; flows southwestward to Sandgate, then takes
a more southerly course to its junction with Batten Kill (tributary to the Hudson)
at West Arlington; length, about 10 miles; total fall from source of highest trib-
utary to mouth, 2,400 feet, of which 1,800 feet occurs in about 3 miles at the head
of theriver. Equinox sheet.

GreEN River.—Lamoille County; rises in the eastern part of the town of Eden;
flows southwestward and southward into Lamoille River (tril tary to Lake
Champlain and thus through Richelieu River to the St. Lawronce); about 10
miles long; tributaries, Adams Brook and streams from Pettengill, Half Pound,
Mud, and Clear ponds; gaging station at Garfield, 1915-16. Colton map, Walker
map, and post-route map. i

GrEEN River.—Windham County, Vt.; Franklin County, Mass.; rizes on Hogback
Mountain in the town of Marlboro; flows in general southeastward to its junction
with Deerfield River (tributary to the Connecticut) at Greenf»ld; length, 27
miles, of which 13 miles is below the Massachusetts line; principal tributaries,
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West Hollow, Hibbard, Workman, Glen, Hinsdale, and Mill brooks, all in Massa-
chusetts. Wilmington, Brattleboro, and Greenfield sheets.

GreeNsBOrRO Brook.—Orleans County, rises in Caspian Lake, in the sorthern part
of Greensboro; flows southward into Lamoille River (tributary to Lake Cham-
plain and thus through Richelieu River to the St. Lawrence) in the e*stern part
of the town of Hardwick; 3 miles long. Walker map.

GRINDSTONE Brook.—Addison County; rises in the southwestern part of the town
of Hancock and flows northward into Robbins Branch (tributary thrcugh White
River to the Connecticut); length, about 24 miles. Walker map and Rochester
sheet. -

GroroN Ponp.—Caledonia County; northern part of the town of Groton; several
inlets, includingstreams from Owls Head, Little Hosmer, Duck,.and Kettle ponds;
outlet, a short stream into Lunds Pond, which discharges into Wells River (tribu-
tary to the Connecticut); about 3 miles long and 1 mile wide. Cdlled also Wells
River Pond. Walker map.

Grour Ponp.—Windham County; southeastern part of the town of Stratton; inlet
and outlet, Pond Brook (tributary through East Branch of Deerfield River to
Deerfield River and thus to the Connecticut); altitude, 2,225 feet above sea
level; area, 115 acres. Londonderry sheet.

GueaNsEY Brook.—Rutland County; rises in the town of Pittsfield on the south-
eastern slope of Little Wilcox Peak, at an altitude of 1,900 feet; flows in a south-
easterly direction 4 miles to Tweed River (tributary through White River to the
Connecticut); fall, 1,100 feet. Rochester sheet.

Gurr Brook.—Addison County; town of Granville; a stream 1} miles leng flowing
northeastward into White River (tributary to the Connecticut). Rochester sheet.

Guir Brook.—Windham County; a stream 2} miles long, draining the northeastern
part of the town of Marlboro, flowing southward 1 mile and northwestward 1}
miles into Marlboro Branch (tributary through West River to the Connecticut).
Brattleboro sheet.

Gurr StreaM.—Windsor County; rises in the southeastern part of the town of Bar-
nard, at an altitude of 1,740 feet; flows southeastward, crossing the sonthwestern
corner of Pomiret into the northern part of Woodstock, where it joins Barnard
Brook, a branch of the Ottauquechee (tributary to the Connecticut); chief
branches, Richmond, Atwood, and Bridgewater brooks; fall, 1,040 feet; length,
8 miles. Woodstock sheet.

GurLy Brook.—Rutland County; rises on the northwestern slopes of Herrick Moun-

. tain in the town of Ira, at an altitude of 2,400 feet above sea level; takes a general
northetly course to its junction with Castleton River (tributary through Poultney
River to Lake Champlain and thus through Richelieu River to ths St. Law-
rence); length, about 4 miles; total fall, 1,950 feet; receives small tributaries from
western slope of Bird Mountain. Ca,stleton sheet.

GunNers BrRook.—Caledonia County; rises in the southwestern part of Groton,
flows westward 3 miles then northward 4 miles into Winooski River (tributary
to Lake Champlain and thus through Richelieu River to the St. Lawrence) in
the northern part of the town of Plainfield, Washington County. Colton map
and Walker map.

. H.

Hare Hortow Brook.—Windsor County; formed by many small strearrs, some of
which rise at altitudes of more than 2,100 feet in the northeastern part of Plym-
outh; flows in general northward into the southeastern part of B-idgewater
where it joins Ottauquechee River (tributary to the Connecticut); only named
branch, Pinney Hollow Brook; fall, 1,250 feet; length, about 7 miles; called
Broad Brook on Walker map. Woodstock sheet.
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Harr Moon Ponp.—Franklin County; central part of Fletcher; one inlet; outlet, a

stream about a mile long flowing southward to Stones Brook (tributary through
* Lamoille River to Lake Champlain and thus through Richelieu ¥ ‘ver to the St.
Lawrence). Colton map and Walker map.

Harr Moon Ponp.—Rutland County; southwestern corner of town of Hubbardton;
outlet, a stream 1} miles long flowing southeastward into an arm of Bomoseen
Lake (tributary through Castleton River to Poultney River and Lake Cham-
plain and thus through Richelieu River to the St. Lawrence); elevation above
sea level, 586 feet; fall of outlet, 173 feet. Castleton sheet.

Hawr Pounp Ponp.—Lamoille County; eastern part of Hyde Park; outlet eastward
to Green River (tributary through Lamoille River to Lake Champvlain and thus
through Richelieu River to the St. Lawrence). Walker map.

Hawrs Ponp.—Essex County; southwestern part of the town of Corrord; outlet, a
stream 4 miles long flowing east of south into Connecticut River. Walker map.

HarLs Ponp.—Orange County; south-central part of the town of Newbury; outlet,
Whiting Brook (tributary through Chalmers Brook to the Connecticut). Walker
map.

Haupsaire Hourow Broox.—Rutland County; rises in the east-central part of the
town of Poultney, at an altitude of 900 feet above sea level; flows southward to
Clark Hollow Brook (tributary through Poultney River to Lake Champlain and
thus through Richelieu River to St. the Lawrence); length, 2 mile=; fall, 280 feet.
Castleton sheet.

Hancock Branca.—Addison County; town of Ripton; rises on the south slope of
Battell Mountain, at an altitude of 3,200 feet above sea level; flows southeastward
to its junction with White River (tributary to the Connecticut) in the eastern
part of the town of Hancock; length, about 7 miles; principal tributaries, Texas
Brook and Robins Branch; fall, 2,280 feet. Rochester sheet.

Happy VaLLey Brook.—Windsor County; rises in the northwestern part of Hart-

" land, at an altitude of 1,280 feet; flows in general northward into Ottauguechee
River (tributary to the Connecticut); fall, 650 feet; length, about 3 miles. Han-
over sheet.

Harrow Brook.—Windsor County; rises in the northern part of Hartland, at an
altitude of 1,160 feet; flows northeastward about 3% miles into Ottauquechee
River (tributary to the Connecticut); fall, 760 feet. Hanover sheet.

Harrmmans Ponp.—Orange County; eastern part of town of Newbury; outlet, a
stream 4 miles long flowing southeastward into Connecticut River. Walker map.

Harvey Lake.—Caledonia County; southwestern part of the town of Barnet; princi-
pal inlet, a stream carrying the overflow from Foster and Martins ponds; outlet, a
stream 1 mile long, flowing eastward into Stevens River (tributary to the Con-
necticut). The lake receives, also, a stream draining a small area in the northern
part of Ryegate and the southwestern part of Barnet. Walker map; called Jewel

" Brook on post-route map.

HaveEs Brook.—Rutland County; rises ih the western part of the town of Pittsfield,
at an altitude of 2,500 feet; flows in a southwesterly direction to West Branch of
Tweed River (tributary through Tweed River to White River cnd thus to the
Connecticut) at Michigan Camp; length, 2} miles; fall, 1,100 feet. Rochestersheet.

Haystack Brook.—Windham County; rises jn Haystack Pond in the northwestern
part of the town of Wilmington; flows eastward 2 miles into Cold Brook (tributary
through North Branch of Deerfield River to Deerfield River and thus to the Con-
necticut); fall, 1,000 feet. Wilmington sheet.

Haysrack Ponp.—Windham County; in the northwestern corner of Wilmington;
about half a mile long; area, 54 acres; altitude, 2,800 feet; o'tlet, Haystack
Brook to Cold Brook, a branch of North Branch of Deerfield Piver (tributary
though Deerfield River to the Connecticut). Wilmington sheet.
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Herrick Broox.—Rutland County; rises in the southeastern part of the town of
Pawlet, at an altitude of 990 feet above sea level; flows southward 1} miles, then
turns abruptly and flows northwestward to its junction with Mettswee River
(tributary to Lake Champlain and thus through Richelieu River to the St.
Lawrence) near the line between Rutland and Bennington counties; fall, 300
feet. Pawlet sheet. )

v Hewerr Broox.—Rutland County; town of Chittenden; a stream about 4 miles long
flowing southeastward into East Creek (tributary through Otter Creck to Lake
Champlain and thus through Richelieu River to the St. Lawrence) about 2 miles
northeast of the village of Chittenden. Rochester and Rutland sheets.

Hier Poxp.—Rautland County; southwestern part of town of Hubbardton ; elevation
above sea level, about 800 feet. Castleton sheet.

Hicr Ponp.—Rutland County; southeastern part of Sudbury; outlet, a stream 3%
miles long flowing northward and northeastward to Otter Creek (tributary to
Lake Champlain and thus through Richelieu River to the St. Lawrerce) 2 miles
west of Brandon; elevation above sea level, 1,028 feet; fall of outlet, 680 feet, of
which 530 feet occurs in the first 1} miles of its course. Brandon she-t.

HinesBureE Broor.—Windham County; rises in the southeastern part of the town
of Marlboro; flows southeastward across the northeastern corner of Falifax into
Guilford, where it joins Green River (tributary through Deerfield River to the
Connecticut); length, about 4 miles. Walker map; not named on Brattleboro
sheet.

HivesBure Ponp.—Chittenden County; at intersection of boundary linss between
Williston, Richmond, Hinesburg, and Shelburne; one inlet from the north;
outlet southward by Pond Brook to La Platte River (tributary to Take Cham-
plain and thus through Richelieu River to the St. Lawrence); elevation above
sea level, 684 feet; somewhat more than a mile long; half a mile wide; area, 250
acres; an expansion of the outlet, beginning one-fourth mile below the main
pond and extending within half a mile of Mechanicsville,<is 661 feet above sea
level. Burlington sheet. '

Hivgum Ponp.—Rutland County; southern part of town of Sudbury; outlet, a stream
three-fourths mile long flowing westward to Burr Pond (outlet throvsh Horton
Pond to Hubbardton and Poultney rivers and Lake Champlain and thus through
Richelieu River to the St. Lawrence); area, 49 acres; elevation above sea level,
717 feet; fall of outlet, 205 feet. Brandon sheet.

Horranp Brook.—Orleans County; rises in Holland Pond in the northeastern part
of the town of Holland; flows northwestward into Stanstead, Province of Quebec,
where it joins Johns River (tributary through Lake Memphremagog to Magog and
St. Francis rivers and thus to the St. Lawrence). Walker map and Carte
Régionale No. 5 of Quebec.

Horranp Ponp.—Orleans County; northeastern part of the town of Holland; outlet,
Holland Brook to Johns River (iributary to Lake Memphremagog and thus
through Magog and St. Francis rivers to the St. Lawrence). Walker map and
Carte Régionale No. 5 of Quebec.

Howrow Broor.—Addison County; rises in the southeastern part of Hinesburg, at
an altitude of 1,300 feet above sea level; course exceedingly crooked, passing
from southeast to southwest, then to the northwest and finally to th= south; it
joing Lewis Creek (tributary to Lake Champlajn and thus through Richelieu
River to the St. Lawrence) in the northeastern corner of the town of Monkton;
the distance between source and mouth in a straight line is little mwore than 3
miles, but following the course of the brook it is about 7 miles; fall, 930 feet, of
which 600 feet occurs in the first 2 miles. Burlington sheet.
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Houe Creex.—Chittenden County; rises in the northwestern part of Charlotte, at
an altitude of about 180 feet above sea level; flows southwest, west, and north-
west into Lake Champlain (outlet through Richelieu River to the §'t. Lawrence);
length, about 2 miles; fall, 80 feet; tributary, Pringle Brook. Willsboro sheet.

Hoosic River.—Rises about 2 miles northwest of Dalton, in Berkshire County, Mass.,
at an altitude of 1,500 feet above sea level. Its general course lies first somewhat
east of north to North Adams, where it receives its North Branch, thence north-
westward passing across the extreme southwestern corner of Vermont into Rens-
selaer County, N. Y.; at the northern border of that county it turns and flows
irregularly westward, joining the Hudson opposite Stillwater. Tt = total length
of the river to the head of the South Branch or main stream is about 56 miles;
its fall is 1,420 feet. Area of drainage basin, about 730 square riiles (Rafter);
principal tributaries, Little Hoosic and Walloomsac rivers and Tomhannock
Creek, all of which enter in the State of New York. The principal tributaries in
Massachusetts are North Branch of the Hoosic and Green rivers. Most of the
other tributaries are short and unimportant.

The country drained is to a great extent rugged and mountainous, the summits
of the Taghkanick and Petersburg ranges attaining elevations of 1,000 to 2,000
feet above sea level, and the Ragged Mountains, south of North Adsms, culminat-
ing in Mount Greylock at 3,505 feet above sea level. The immeciate valley of
the Hoosic comprises a moderately hilly, open country, which is good farming
land, even to the tops of the hills, and is well cultivated.

The stream is one of the largest tributaries of the Hudson and, excepting per-
haps the Mohawk, is the most important in point of manufactu~ing. A large
share of the fall has been improved. Tenth Census Rept., vcl. 16; Rafter,
Hydrology of the State of New York; New York State Mus. Bull. 85. Becket,
Greylock, Berlin, Hoogic, and Cohoes sheets.

Hoosic River, Norta Branca.—Bennington County, Vt., Berkshire County, Mass.;
rises in the town of Stamford, near Heartwellville, Vt., flows southwestward to
the city of North Adams, where it joins Hoosic River (tributary tc the Hudson);
length, 11 miles; principal tributary in Vermont, Roaring Brook. Bennington
and Greylock sheets.

Horrip Brook.—Windsor County; a small stream about 14 miles lonz; rises in the
western part of the town of Rochester; flows in a northeasterly direction to its
junction with Smith Brook (tributary to Brandon Brook and thus through White
River to the Connecticut). Rochester sheet.

Horse Poxnp.—Caledonia and Orleans counties; on line between Wieelock, Cale-
donia County, and Greensboro, Orleans County; outlet to Lamoille River (tribu-
tary to Lake Champlain and thus through Richelien River to the {'t. Lawrence).
Colton map and Walker map.

HorTon Ponp.—Rutland County; in the northern part of Mount Holly; flows north-

~ ward to a branch of Black River (tributary to the Connecticut); small. Walker
map.

Horrox Ponp.—Rutland County; on line between Sudbury and Hubbardton; inlet
from Burr Pond, which receives the overflow from Hinkum and Huff ponds;
outlet, Hubbardton River to Poultney River (tributary to Lake Champlain
and thus through Richelien River to the St. Lawrence); elevation above sea
level, 484 feet; about 2 miles long; maximum width, three-fourths mile; area,
373 acres. Brandon and Castleton sheets. .

Hosprrar CreEk.—Addison County; rises in the northwestern part of the town of
Bridport, at an altitude of 180 feet above sea level; flows north and northwest and
enters Lake Champlain (outlet through Richelieu River to the St. Lawrence)
at Crane Point; length, about 5 miles; fAll, 79 feet; a nurmber of small branch-
ing tributaries drain the southwestern part of the town of Addison. Port Henry
sheet.
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Howarp Brook.—Windham County; farmed in the northeastern part of the town of
Jamaica by the junction of Mill and Sharp brooks, which drain the so~thern part
of the town of Windham; flows southward 4 miles into West River (fzibutary to
the Connecticut). Walker map.

Howsg Broox.—Windsor and Addison counties; rises in the northeastern part of the
town of Rochester, at an altitude of 2,100 feet; flows in a southwester!v direction
and joins White River (tributary to the Connecticut) half a mile below the village
of Hancock; length, 4 miles; fall, 1,220 feet. Rochester sheet.

HuseAarp Brook.—Windsor County; rises in the northwestern part of Windsor, at an
altitude of 1,230 feet; flows northward about half a mile, then southeastward about
3% miles into Connecticut River. Walker map and Hanover sheet.

Husgsarpron River.—Rutland County; rises in Horton Pond (which receives the
overflow from Burr, Hinkum, and Huff ponds) in the northwestern part of the
town of Hubbardton, at an altitude of 484 feet above sea level; flows in a winding
but general southwesterly course to its junction with Poultney Rive~ (tributary
to Lake Champlain and thus through Richelieu River to the St. Lawrence) in
the southern part of the town of West Haven; length, about 13 miles; fall, about
350 feet. Castleton and Whitehall sheets.

Hurr Ponp.—Rutland County; central part of town of Sudbury; outlet, a stream 1}
miles long flowing southward to Burr Pond (outlet through Horton Pond to Hub-
bardton and Poultney rivers and Lake Champlain and thus througl Richelieu
River to the St. Lawrence); area, 30 acres: elevation above sea level, 772 feet;
fall of outlet, 260 feet. Brandon sheet.

HuncerForD BROOX.—Franklin County; rises, at altitude of 560 feet, or Aldis Hill
east of the city of St. Albans; flows northward across Swanton and the north-
western corner of Sheldon into Highgate, where it joins Missisquoi R'ver (tribu-
tary to Lake Champlain and thus through Richelieu River to the St. Lawrence);
length, 9 miles; fall, 440 feet. St. Albans sheet.

Hunt Broox.—Caledonia County; a stream about 4 miles long draining a small area
in eastern Ryegate and flowing southeastward into Connecticut River. Walker
map.

Huxntineron River.—Chittenden County; rises in the southern part of the town of
Huntington; flows in a general northerly course to Winooski River (tributary to
Lake Champlain and thus through Richelieu River to the St. Lawre+ce), which
it enters at Jonesville in the town of Richmond; about 10 miles long; tributary
from Gilletts Pond; other tributaries unnamed on maps; gaging station at Jones-
ville, 1910. Colton map, Walker map, and post-route map.

I

INDIAN Broog.—Chittenden County; rises in the southeastern part of Colchester;
flows northwestward into Lake Champlain (outlet through Richelien River to
the St. Lawrence) at Malletts Bay; about 5 miles long. Walker map and
Milton sheet. *

Inman Ponp.—Rutland County; northwestern part of town of Fair Haven; outlet
by a stream about 5 miles long winding southward through an unnramed pond
to Poultney River (tributary to Lake Champlain and thus througl Richelieu
River to the St. Lawrence) half a mile below the mouth of Castleton River;
elevation above sea level, about 660 feet; fall of outlet, 360 feet, of which
230 feet takes place within a quarter of a mile as the stream leaves the lower
of the two ponds; upper pond is about half a mile in maximum width; area,
63 acres; lower is about a mile long and an eighth of a mile in maxirum width.
‘Whitehall sheet.

Ira Brook.—Rutland County; rises in the southern part of the town of Ira, at an
altitude of 1,170 feet above sea level; flows northeastward into Clarendon River
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(tributary through Otter Creek to Lake Champlain and thus throuzh Richelieu
River to the St. Lawrence) near Clarendon Springs; length, about 5 miles; fall,
590 feet. Pawlet and Castleton sheets.

IsuanD Ponp.—Essex County; town of Brighton; several inflowing stroams; outlet,
Clyde River to Lake Memphremagog (outlet through Magog and St. Francis
rivers to the St. Lawrence); 2 miles long and about 1 mile wide. Walker map.

J.

JacksoN Brook.—Orange County; rises in the western part of the town of Thet-
ford; flows west of south 1} miles to Rices Mills, where it joins West Branch of
Ompompanoosuc River (tributary through Ompompanocosuc River to the Con-
necticut); principal tributary, a stream somewhat more than 2 miles long rising
between Davidson and Center Hills and flowing southeastward. Strafford sheet.

JacksoN Ponp.—Rutland County; at Mechanicsville, town of Mount Holly; outlet, a
stream about 1 mile long flowing southwestward into Mill River (tributary
through Otter Creek to Lake Champlain and thus through Richelieu River to
the St. Lawrence) at Tarbellville; area, 50 acres; clevation abcve sea level,
about 1,810 feet; fall of outlet, 300 feet; pond is about three-eighths of a mile
long and wide. Wallingford sheet.

JacksoNviLLE PoNp.—Windham County; northeastern part of Whitingham in the
course of East Branch of North River (tributary through Deerfield River to the
Connecticut); altitude, 1,500 feet; area, 26 acres; Walker map; unnamed on the
Wilmington sheet.

Jam Brook.—Orange County; rises near the northwestern boundary of Vershire;
flows westward into East (First) Branch of White River (iributary to the Connecti-
cut); about 4 miles long. Strafford sheet.

Jam Brook.—Orange County; rises in the eastern part of Williamstown; flows
southeastward into the town of Washington; then northward and 1 orthwestward
to its junction with Stevens Brook (tributary through Winooski Piver to Lake
Champlain and thus through Richelieu River to the St. Lawren~e) in Barre,
Washington County. Colton map and Walker map.

JaYy BRooK.—Orleans County; rises in the central part of the town of Jay; flows
southeastward into Missisquoi River (tributary to Lake Champ'ain and thus
through Richelieu River to the St. Lawrence) in the town of Tr~y; tributary,
South Brook; length, about 5 miles. Colton map and Walker map.

JENKEN Brook.—Orange County; rises in the western part of the town of Vershire;
flows northwestward in East (First) Branch of White River (tributary to the Con-
necticut through White River); only branch named on map, Beaver Meadow
Brook; length, about 5 miles, Strafford sheet.

JericHO BROOK.—Windsor County; rises in the southern part of Norwich at an
altitude of about 1,360 feet; flows southwestward into White River (tributary to
the Connecticut) in the northern part of Hartford; fall, 1,000 feet; length, about
3 miles. Hanover sheet.

JEWEL Brook.—Caledonia County; rises in the northwestern part of the town of
Ryegate; flows southeastward 1 mile, then northeastward 3 miler into Harvey
Lake (outlet through Stevens River to the Connecticut). Post-route map.

JEwETT BrRook.—Bennington County; rises in the west-central part of Pownal,
north of Mann Hill, at an altitude of 1,150 feet; flows east of north and north-
eastward into South Stream, a branch of Walloomsac River (trib ttary through

~ Hoosic River to the Hudson); fall, 420 feet; length, 6 miles. Bennington sheet. .

JeweTT BROOK.—Franklin County; rises in the southwestern part of Swanton;
flows southward into Stevens Brook (tributary to Lake Champlain and thus
through Richelieu River to the St. Lawrence) in the town of St. Albans; about
6 miles long. Walker map and St. Albans sheet.
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Joes Brook.—Caledonia County; rises in Stannard Pond in the eastern part of the
town of Stannard; flows westward to Coles Pond, west of south throreh upper
Joes Pond to Joes Pond, thence southeastward across the sonthern part of the
town of Danville and the northern part of Barnet toits junction with Prwumpsic
River (tributary to the Connecticut); length, about 20 miles. Colton map and
Walker map.

Joes Brook.—Lamoille County; rises in Joes Pond, in the southern part of Morris-
town; flows northward into Lamoille River (tributary to Lake Chamolain and
thus through Richelieu River to the 8t. Lawrence) near Morrisville; abott 4 miles
long. Colton map and Walker map.

Joes Ponp.—Caledonia County; eastern part of the town of Cabot and sou*hwestern
part of Danville; inlets, a stream from Lyford Pond and upper Joes Brook;
outlet, Joes Brook (tributary to Passumpsic River and thus to the Conuecticut);
the pond is about 3 miles long and nearly a mile wide; a small arm at the north
end is called Upper Joes Pond. Walker map.

Joes Ponp.—Lamoille County; southern part of Morristown; outlet, Joes Brook to
Lamoille River (tributary to Lake Champlain and thus through Richelieu
River to the 8t. Lawrence); very small. Colton map and Walker map.

JounsoN Ponp.—Addison and Rutland counties; on line between Orwell. Addison
County, and Sudbury, Rutland County; outlet, Lemon Fair River to Otter Creek
(tributary to Lake Champlain and thus through Richelieu River to the St.
Lawrence); elevation above sea level, 445 feet. Brandon sheet.

JornsoNs Brook.—Orleans County; rises in the southern part of Low~ll; flows
northward into Missisquoi River (tributary to Lake Champlain and thus
through Richelieu River to the St. Lawrence). Colton map and Walker map.

Joans River.—Province of Quebec and Orleans County, Vt.; rises in Stanstead,
Quebec, and flows very irregularly southwestward into the northwestern part of
the town of Derby, Orleans County, Vt., where it enters Lake Memphremagog
(outlet through Magog and St. Francis rivers to the St. Lawrence); position indi-
cated only by name on Walker map; shown but not named on the map to
accompany Part J, Annual Report Geological Survey, Canada, ‘1884. Carte
Régionale No. 5, of Quebec.

Jomner Brook.—Chittenden County; rises in the eastern part of Bolton; flows south-
ward into Winooski River (tributary to Lake Champlain and thus through
Richelieu River to the St. Lawrence) about 14 miles below the mouth of Prince
Brook; about 4 miles long. Colton map and Walker map.

JonEs Brook.—Washington County; rises in the southeastern part of Moretown;
flows irregularly northeastward into Winooski River (tributary to Lal-e Cham-
plain and thus through Richelieu River to the St. Lawrence) 3 miles west of
Montpelier; about 4 miles long. Colton map and Walker map.

Jones Brook.—Washington County; rises in the northern part of Northfield; flows
southeastward into Dog River (tributary through Winooski River to Lake Cham-
plain and thus through Richelieu River to the St. Lawrence) near Northfield
Falls; about 4 miles long. Colton map and Walker map.

Joy Brook.—Windham County; a short stream rising in the west-central part of
Townshend and flowing southeastward into West River (tributary to the Con-

necticut). Walker map. K

KeeLer Ponp.—Rutland County;.on line between Sudbury and Hubbardton; one
small inflowing stream; outlet, a stream one-eighth mile long flowing southward
to Beebe Pond (outlet through Austin Pond to Bomoseen Lake and thus through
Castleton and Poultney rivers and Lake Champlain to Richelien Rive~ and the
St. Lawrence); area, 52 acres; elevation above sea level, 622 feet, samre ag that
of Beebe Pond. Brandon and Castleton sheets.
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KeLLy Brook.—Franklin County; rises in the southern part of the to~n of Highgate;
flows southeastward 1} miles, then southwestward 1 mile into Missisquoi River
(tributary to Lake Champlain and thus through Richelieu River to the St.
Lawrence). St. Albans sheet.

KenpaLr Brook.—Addison County; rises in the northern part of th> town of Gran-
ville; flows west of south 3 miles into White River (tributary t> the Connecti-
cut). Walker map and Rochester sheet.

KercauM Brook,—Washington County; risesin the eastern part of the town of Barre;
flows northwestward, then southwestward to its junction with Stevens Brook
(tributary through Winooski River to Lake Champlain and thus through Riche-
lieu River to the St. Lawrence) in Barre city; about 4 miles long. Colton map
and Walker map.

Ker1Le Poxp.—Caledonia County; small pond in the northwestern part of town of
Groton, discharging by a stream flowing southeastward into Groton Pond (outlet,
Wells River to the Connecticut). Walker map.

Kipper Ponp.—Orleans County; northern part of Irasburg; no outlet is shown on the
map, but the discharge is possibly to Chamberlain Brook (tributary through
Black River to Lake Memphremagog and thus through Magog and St. Francis
rivers to the St. Lawrence). Walker map.

KiLBurRN Brook.—Windsor County; rises at an altitude of 1,100 fe>t in the south-
eastern part of Hartford; flows irregularly southeast, northeast, and east into the
Connecticut; several small branches; fall, 800 feet; length, about 4 miles. Han-
over sheet.

Koy Brook.—Essex County; rises southeast of Haystack Mountain ; flows northeast-
ward and northward 4 miles into Clyde River (tributary through Lake Memphre-
magog to Magog and St. Francis Rivers and thus to the St. Lawrence).
Walker map.

Ky Brook.—Rutland County; town of Chittenden; rises west of Westmore Gap;
flows southwestward 24 miles into Furnace Brook (tributary through Otter Creek
to Lake Champlain and thus through Richelieu River to the 8t. Lawrence).
Rochester sheet.

KinasBurY Branca.—Washington County; rises in Buck Pond in the northern part
of Woodbury; flows southward to its junction with Winooski Rivzer (tributary to
Lake Champlain and thus through Richelieu River to the St. Lawrence) in the
eastern part of Fast Montpelier; length, about 12 miles; passes through Sabine
Pond and receives small tributaries from West Long, Wheelocks, Nelsons, Curtis,
and Bliss ponds. Colton map, Walker map, and post-route map.

KinnNeEvs PonD.—Orleans County; eastern part of Newport; outlet, a stream about
half a mile long flowing eastward to Daggetts Pond (tributary through Black
River to Lake Memphremagog and thus through Magog and St. Francis rivers
to the St. Lawrence); very small. Walker map.

KirBY Horrow Brook.—Bennington County; rises on the southvestern slope of
Dorget Mountain in the northwestern part of the town of Dorset, at an altitude
of 2,800 feet above sea level; flows southward about 2 miles to its junction with
Mettawee River (tributary to Lake Champlain and thus through Richelieu
River to the St. Lawrence); fall, 1,920 feet. Pawlet sheet.

K~os Hmun Ponp.—Washington County; northern part of Marshfield; outlet, a
stream about a mile long flowing southeastward to Winooski River (tributary
to Lake Champlain and thus through Richelieu River to the St. Lawrence).
Colton map and Walker map. .
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L.
Laxe.—See signiflcant name.

Lakora Lake.—Windsor County; southern part of Barnard; about one-third of a
mile long; area, 21 acres; altitude, 1,885 feet; inlet, short streams from a swamp;
outlet, Richmond Brook to Gulf Stream, a branch of Barnard Brook (tributary to
Ottauquechee River and thus to the Connecticut). Woodstock sheet.

Lamomir River.—Orleans County; rises in the eastern part of the town c¢f Greens-
boro, where it is formed by the union of several small streams; flows routhward
to Hardwick, then turns to the northwest, passes through the middle of Lameoille
County, crosses the southern part of Franklin County, and joins Lake Cham-
plain (outlet through Richelieu River to the St. Lawrence), in the northwestern
corner of Chittenden County, in the town of Milton. Like the Winooski, it cuts
through the Green Mountains, but it is not so large as the Winooski nor quite
8o long, map measurement including the larger bends indicating about 50 miles;
drainage area, 725 square miles; considerable areas in the upper part of the basin
are forested. Lakes are numerous and some storage has already been d>veloped,
but opportunities for improvement are many. Important tributaries are Greens-
boro Brook (flowing from Caspian Lake), Pond Brook (from Wolcott Pond), Green
River, Joes Brook, Gihon River, North Branch, Mill River, and Browns River.

Gaging stations: At Cadys Falls, 1909-10 and 1913-1916; at Johnson, 1911-1913; at
West Milton, 1903.

Surveys and data: Geology of Vermont, 1861, vols. 1 and 2; Colton map, Walker
map, post-route map, and U. 8. Geol. Survey Water-Supply Paper 264, pp. 110-
112, 1910.

Lavonre River, Norra BrancuE.—Lamoille County; rises in Long Pond in the
northern part of the town of Eden; flows westward and southwestward to its junc-
tion with Lamoille River (tributary to Lake Champlain and thus through Riche-
lieu River to the St. Lawrence) in the northeastern part of the town of Cambridge;
about 12 miles long. Colton map, Walker map, and post-route map.

Lampson Poxp.—Orange County; a small pond in the northern part of th~ town of
Brookfield, discharging by a southward-flowing stream to Colts Pord (outlet
through a stream discharging to Ayers Brook (tributary. through Third Branch
of White River to White River and thus to the Connecticut). Walker map.

La Pawac Brook.—Essex and Caledonia counties; rises in the northern part of the
town of East Haven, west of Mount Seneca; flows north of west 3 mile~ into the
East Branch of Passumpsic River (tributary through Passumpsic River to the
Connecticut). The stream to which La Pawac Brook is tributary is called East
Branch of Passumpsic River on Colton map of Vermont, but is un»amed on
Walker map. Walker map and Colton map.

LA Pratre River.—Chittenden County; rises in the southeastern part of Hinesburg,
at an altitude of 1,200 feet above sea level; takes a general northwesterly course
to Lake Champlain (outlet through Richelieu River to the St. Lawrence),
which it enters at Shelburne Bay; length, about 14 miles; fall fromx highest
source, 1,100 feet, of which 700 feet occurs in the first mile; principal tribu-
taries, Pond Brook (from Hinesburg Pond) and Mud Hollow Brook. Called La
Plop River on Colton map and Laplop River in Hitchcock’s Reporton geology of
Vermont, 1861. Burlington and Willsboro sheets.

Leace Poxnp.—See Forest Lake.

Leace StrReam.—Essex County; rises in Little Leach Pond in the northern part of
the town of Averill and flows northeastward into Forest Lake (Leach Pond);
from Forest Lake it flows across a small area in southern Quebec; again crossing
the State line it flows southward to Connecticut River a short distarce below
Canaan; length between Forest Lake and Little Leach Pond, about 3 mil-s; drain-
age area, 53 square miles. Walker map and Carte Régionale No. 5 of Quehec.

73175°—wsp 424—17—12
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Lepce CreEEr.—Addison County; rises in the eastern part of Weybridge, at an ele-
vation of 460 feet above sea level; flows southward, westward, an? northwestward
to its junction with Lemon Fair River (tributary through Otter Creek to Lake
Champlain and thus through Richelieu River to the St. Lawrence); length,
about 5 miles; fall, approximately 330 feet. Middlebury sheet.

Lees Ponp.—Essex County; eastern part of the town of Victory, or Granby Stream
(tributary through Moose River to Passumpsic River and thus to the Connecti-
cut); small. Walker map.

LeicesteEr RIvEr.—Addison County; rises in Lake Dunmore, in the southern part
of Salisbury, at an altitude of 571 feet above sea level; flows sorthwestward into
Otter Creek (tributary to Lake Champlain and thus through Richelieu River to
the St. Lawrence), three-fourths of a mile north of Leicester Jvnction; length,
about 4} miles; fall, 220 feet, of which 190 feet occurs within 11 miles just below
the lake. Brandon sheet. .

Lemon Fair River.—Addison County; rises in Johnson Pond, on the line between
Orwell, Addison County, and Sudbury, Rutland County, at an altitude of 445
feet above sea level; takes a general northerly course across the towns of Orwell,
Shoreham, Bridport, and the northwestern corner of Cornwell to its junction with
Otter Creek (tributary to Lake Champlain and thus through Richelieu River to
the St. Lawrence) in the town of Weybridge; length, about 26 miles, including
major turns; fall, approximately 300 feet; principal tributaries. Beaver Branch
and Ledge Creek. Brandon, Ticonderoga, Middlebury, and Port Henry sheets.

Levi Ponp.—Caledonia County; a very small pond in the northeastern part of the
town of Groton, discharging eastward to Red Brook (tributary through Wells
River to the Connecticut). Walker map.

Lewis Broox.—Rutland County; rises in the northeastern part of the town of Poult-
ney, being formed by the union of several tiny streams startirg at altitudes of
1,200 to 1,300 feet above sea level; flows westward and southwestvard to its union
with Poultney River (tributary to Lake Champlain and thus ul rough Richelieu
River to the St. Lawrence) in the southeastern part of the town of Fair Haven;
length, about 6 miles; fall, about 900 feet, of which 700 feet takes place in the
first 23 miles of its course. Castleton sheet.

Lewis Creek.—Addison County; rises near the central part of Starksboro, the tiny
streams that form its headwaters starting at altitudes ranging from 1,200 to 1,900
feet or even more above sea level; it flows for 2 or 3 miles sout! westward to the
southwestern part of Starksboro, where it turns abruptly and flows northward into
Hinesburg; here its course becomes in general westward to Charlctte, and it finally
takes a southwesterly and westerly direction to Lake Chamolain (outlet by
Richelieu River to the St. Lawrence), which it enters just north of the mouth
of Little Otter Creek; length, about 22 miles; fall, from highest source to Lake
Champlain, about 1,800 feet, but 1,200 feet of this fall occursir the first 4 miles
of the stream’s course; principal tributaries, Hollow Brook, Pcnd Brook (tribu-
tary from Bristol Pond), and stream from Monkton Pond. Middlebury, Bur-
lington, and Port Henry sheets.

Lrwis PoNnp.—Essex County; northern part of town of Lewis; outlet, West Brazich
(tributary through Black Branch to Nulhegan River and thus to the Con-
necticut), Walker map.

Ly Ponp.—Rutland County; town of Poultney; two small inlets; outlet, a channel
one-eighth of a mile long, southward to St. Catharine Lake (tributary through Wells
Brook and Mettawee River to Lake Champlain, and thus through Richelieu
River to the St. Lawrence); elevation above sea level, 477 feet, the same as
that of St. Catharine Lake, of which it forms the northern arm. Pawlet sheet.
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Ly Ponp.—Windham County; southern part of the town of Athens; a very small
pond at the head of Grassy Brook (tributary through West River to the Connecti-
cut). Walker map.

Ly Ponp.—Windham County; town of Londonderry; altitude, 1,450 fee*: outlet,
by a short stream to Lowell Lake, which discharges by Pond Brook i~to West
River (tributary to the Connecticut); area, 37 acres. Londonderry sheet and
Walker map.

Ly Ponp.—Windsor County; a small pond in the eastern part of the tow™ of Nor-
wich, discharging by a stream flowing southwestward into Connecticvt River.
Hanover sheet,

Liue Ponp.—Caledonia County; in the northern part of the town of Sutton; outlet
to Rocky Pond on one of the headwater tributaries to West Branch of Pa~sumpsic
River (tributary through Passumpsic River to the Connecticut); verv small.
Walker map.

LincoLn Broox.—Wasghington County; rises in the southwestern part of Warren;
flows eastward into Mad River (tributary through Winooski River to Lake Cham-
plain, and thus through Richelieu River to the St. Lawrence) near the center
of the township; about 3 miles long. Walker map.

Live Ponp.—Windsor County; eastern part of the toWwn of Barnard; asmal’ pond at
the head of one of the upper tributaries of Barnard Brook (tributary through Ottau-
quechee River to the Connecticut). Woodstock sheet.

Lrrrie Averint, Ponp.—Essex County; northwestern part of the town of Averill;
one inlet, considered the head of Averill Stream; connected by a northward-
flowing stream a mile long with Great Averill Pond; outlet, Averill Stream to
Coaticook River, a branch of the Massawippi (tributary through 8t. Fran-is River
to the St. Lawrence). Walker map.

Lrrrie CLEAR Ponp.—Lamgille County: eastern part of Hyde Park; ro outlet
shown on Walker map.

Lrrrie Fisa Ponp.—Orleans County; northwestern part of the town of Sutton; out-
let, a short stream flowing southward into Blake Pond (outlet through Crystal
Lake to Barton River and thus through Lake Memphremagog and Magog and
St. Francisrivers to the St. Lawrence); very small. Walker map.

Lirrie HosMeEr Ponp.—Caledonia County; southwestern part of town of Peacham;
outlet, a stream 3 miles long flowing southward into Groton Pond; (outlet, Wells
River to the Connecticut). Walker map.

Lrrrie Hosmer Ponp.—Orleans County; northern part of Craftsbury; ir'let from
Great Hosmer Pond ; outlet, a stream 1 mile long flowing southeastward to Seaver
Brook (tributary through Black River to Lake Memphremagog and thur through
Magog and St. Francis rivers to the St. Lawrence). Walker map; called Osmore
Pond on Colton map.

Lrrrue Leaca Ponp.—Essex County; northern part of town of Averill; outlet, a
stream 3 miles long flowing northeastward to Forest Lake (outlet to Corunecticut
River). Walker map.

Lrrtee Mup Ponp.—Orleans County; northwestern part of the town of Morgan; a
very small pond at the head of Gochey Brook, tributary through Salem Pond to
Glyde River (tributary through Lake Memphremagog to Magog and St. Francis
rivers and thus to the St. Lawrence). Walker map.

Lrrrie Otrer CreEK.—Addison County; rises near Bristol, at an altitude of about
500 feet above sea level; flows irregularly northwestward and enters Lal» Cham-
plain (outlet through Richelieu River to the St. Lawrence) in the northwestern
part of Ferrisburg; length, including major windings, about 16 miles; fall, 400
feet; swampy in lower course; principal tributary, Mud Creek. Middlebury and
Port Henry sheeta.
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Lrrrie Ponp.—Bennington County; southern part of town of VVinhall; altitude,
2,390 feet; two inlets; outlet, a stream less than a mile long flowing southwest-
ward into Winhall River, a branch of West River (tributary to the Connecticut).
Londonderry sheet.

Lrrrie Ponp.—Franklin County; eastern part of Franklin; outlet, a stream about 2
miles long flowing westward into Franklin Pond (outlet thrcugh Pike River,
Canada, to Missisquoi Bay in Lake Champlain and thusthrougl Richelieu River
to the St. Lawrence). Walker map.

Lrrrie Ponp.—Lamoille County; southeast of Elmore Mountain in the town of
Elmore; outlet, a stream 1} miles long flowing northward to Elrore Pond (outlet
through Elmore Brook and Lamoille River to Lake Champlain and thus through
Richelieu River to the St. Lawrence); about one-fourth mile long. Colton map
and Walker map.

Lrrrie Ponp.—Rutland County; northeastern part of town of Benson; inlet from
Choate Pond, and possibly also from Sunset Lake, though no coruecting stream is
shown; outlet, a stream 2 miles long flowing southward to Hubbardton River
(tributary through Poultney River to Lake Champlain and thvs through Riche-
lieu River so the St. Lawrence); area, 72 acres; elevation above sea level, 502
feet; fall of outlet, 132 feet. Ticonderoga sheet.

Lirrie Ponp.—Rautland County; southern part of town of Wall'ngford; outlet, a
stream about 2 miles long flowing in a general westerly directior into Otter Creek
(tributary to Lake Champlain and thus through Richelieu River to the St. Law-
rence) near South Wallingford; area, 12 acres; elevation above sea level, 1,810
feet; fall of outlet, 1,200 feet. Wallingford sheet.

Lrrrie Poxnp.—Rutland County; southern part of town of Well: inlet, from St.
Catharine Lake, of which it is the southern arm; outlet, Mill Brook to Wells
Brook (tributary through Mettawee River to Lake Champlain, and thus through
Richelieu River to the St. Lawrence); elevation above sea level, the same as
that of St. Catharine Lake—477 feet; fall of outlet, 60 feet. Pawlet sheet.

Lrrrie Roaring Brook.—Windsor County; rises in the southwestsrn part of Plym-
outh; flows eastward into Black River (tributary to the Conunecticut) about a
mile south of Money Brook. Walker map.

Lirree WHITE CREEK.—Bennington County, Vt., and Rensselaer County, N. Y.;
rises in the southwestern part ofArlington, south of Grass Mountain, at an altitude
of 2,450 feet; flows southward and southwestward across the northwestern part of
Shaftsbury and southeastern White Creek, N. Y., and joins Walloomsac River, a
branch of Hoosic River (tributary to the Hudson) at North Hoosick; passes
through Briggs Corners, Vt., and Martindale Corners and Wkite Creek, N. Y.,
receives several small branches; fall, 2,050 feet, of which about 1,500 feet occurs
in the 8} miles of the stream above the New York-Vermont State line; length, 13
miles. Bennington, Hoosick, and Equinox sheets. Called White Creek on
Equinox sheet.

Locust Creek.—Windsor County; rises in the northwestern part of the town of
Bridgewater; flows throngh Barnard into White River (tributary to the Connec-
ticut) in the southeastern part of the town of Bethel; principal tibutary, a stream
from Silver Lake; length, 7 miles. Walker map and Woodstock sheet. i

LogeErR BrooK.—Essex County. See Black Branch.

Lone Ponp.—Caledonia County; northern part of the town of Sheffield; inlet, from
Round Pond; outlet, a stream 2 miles long flowing westward into Barton River
(tributary through Lake Memphremagog to Magog and St. Francis rivers and thus
to the St. Lawrence). Walker map.

Lone Ponp.—Chittenden County; northwestern part of Milton; outlet, a stream
about 14 miles long flowing southward into Trout Brook (tributary to Lake Cham-
plain and thus through Richelieu River to the St. Lawrence).. Colton map,
Walker map, and Milton sheet,
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Lona Ponp.—Lamoille County; northern part of the town of Eden; outlet vestward
by North Branch of Lamoille River to Lamoille River (tributary to Lake Cham-
plain and thus through Richelieu River to the St. Lawrence); about a iile long.
Colton map, Walker map, and post-route map.

LonG Ponp.—Orange County; western part of town of Newbury; outlet, a stream 4
miles long flowing southeastward into Chalmers Brook (tributary to the Connecti-
cut). Walker map.

" Long Ponp.—Orleans County; northeastern part of Greensboro; 2 inlets; outlet,
Lamoille River to Lake Champlain (outlet through Richelieu River tc the St-
Lawrence) 1} miles long by three-fourths of a mile wide. Colton map. Walker
map, and post-route map.

Long Ponp.—Orleans County; town of Westmore; outlet, Mill Brook to Wi oughby
Lake (tributary through Willoughby River to Barton River and Lake Memphre-
magog and thus through Magog and St. Francis rivers to the St. Lawrence).
Walker map.

Long Poxp, East.—Washington County; eastern part of Woodbury; inlet, from Mud
Pond; outlet, a stream half a mile long, flowing northeastward to Nich-ls Pond
(tributary through Lamoille River to Lake Champlain and thus through F<helien
River to the St. Lawrence). Colton map and Walker map.

Long Ponp, Wesr.—Washington County; northern part of Woodbury; outlet, south-
ward to Kingsbury Brook (tributary through Winooski River to Lake Champlain
and thus through Richelieu River to the St. Lawrence). Colton rmap and
Walker map.

Lorp Brook.—Windsor and Orange counties; rises in the northeastern part of the
town of Sharon at an altitude of 1,640 feet above sea level; flows northeastward to
Rices Mills in the southwestern part of the town of Thetford, where it joing West
Branch of Ompompanoosuc River (tributary through Ompompanoosuc River to the
Connecticut); length, about 5 miles. Strafford sheet.

Lorp Cregk.—Orleans County; rises in the southwestern part of Albany; flows
northeastward to its junction with Black River (tributary to Lake Memphremagog,
and thus through Magog and St. Francis rivers to the St. Lawrence) in Irasburg;
length, about 8 miles. Colton map, Walker map, and post-route map.

Lost Lake.—Franklin County; northeastern part of Georgia; outlet, Mill River to
Lake Champlain (outlet through Richelieu River to the St. Lawrence); very
amall, Walker map and St. Albans sheet.

Lost Ponp.—Bennington County; southeastern part of Sunderland; 1 inlet; outlet,
a stream half a mile long flowing northward to South Alder Brook (tril “tary to
Roaring Branch of Batten Kill and thus to the Hudson); elevation above sea level,
2,630 feet; fall of outlet, 250 feet. Equinox sheet.

LoveELanp Brook.—Franklin County; rises in the east-central part of Richford;
flows northwestward to its junction with Missisquoi River (tributary to Lake
Champlain and thus through Richelieu River to the St. Lawrence) near the
town of Berkshire line; about 5 miles long. Colton map and Walker m»p.

LowerLL Lake.—Windham County; in the northeastern part of Londonderry; alti-
tude, 1,290 feet; chief inlet, a stream from Lily Pond; outlet, Pond Brook to West
River (tributary to the Connecticut); area, 122 acres. Walker map and London-
derry sheet.

Lucas Brook.—Franklin County; rises in the northeastern part of Richford; flows
northwestward into Missisquoi River (tributary to Lake Champlain and thus
through Richelieu River to the St. Lawrence) near East Richford; about 2
miles long. Walker map.

Luirs Brook.—Windsor County;rises in the northwest corner of West Windsor, at
an altitude of 1,520 feet; flows in general eastward into the Connecticut about
two-thirds of a mile north of the town of Windsor line; chief branch, Alder
Meadow Brook; fall, 1,220 feet; length, 9 miles. Hanover and Woodstock sheets,
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Lunps Ponp.—€aledonia County; north-central part of town.of Groton, on Wells
River (tributary to Connecticut River). Walker map.

Lye Brook.—Bennington County; rises in Lye Brook Meadows, in the northeastern
part of Sunderland, at an elevation of 2,640 feet above sea level; flowsin a general
northerty direction about 5 miles, then turns abruptly and flows scuthwestward to
its junction with Batten Kill (tributary to the Hudson); length, 64 miles; fall,
1,990 feet, of which 1,890 feet occurs in the northward-flowing stratch. Equinox
sheet. .

Lve Brook.—Caledonia County; risesin Pigeon Pond, in the westerr part of Groton;
flows northwestward into Winooski River (tributary to Lake Champlain and
thus through Richelieu River to the St. Lawrence) in the towr of Marshfield,
‘Washington County; length, about 5 miles. Colton map and Walker map.

Lyrorp Ponp.—Caledonia County; southern part of the town of Walden; outlet, a
stream 2 miles long flowing southeastward into Joes Pond (tributery through Joes
Brook to Connecticut River). Walker map.

LyMAN Branca or Wiuiams River.—See Williams River.

LymaN Brook.—Bennington County; rises in the central part of Sunderland, at an
altitude of 2,460 feet above sea level; flows southwestward about 1} miles to its
junction with Roaring Branch (tributary to Batten Kill, a branch of the Hud-
son); fall, 500 feet. Equinox sheet.

M.

Map Brook.—Orleans County; a small stream in the southeastern part of Charleston,
flowing northward into Clyde River (tributary through Lake Memphremagog to
Magog and St. Francis rivers and thus to the St. Lawrence). Walker map.

Map RivEr.—Addison County; rises in the northern part of Granville; flows north-
ward and northeastward across the towns of Warren, Waitsfield. and Moretown,.
Washington County, to its junction with Winooski River (tributary to Lake
Champlain and thus through Richelieu River to the St. Lawrence), 6 miles
northwest of Montpelier; length, about 18 miles; many small tributaries; the
maps show no ponds or lakes in this basin; gaging station near Moretown, 1910.
Colton map, Walker map, and post-route map.

Map Tom Brook.—Bennington County; rises on the southern slope of Mount Tabor,
in the northwestern part of the town of Peru, at an altitude of 2,900 feet above
sea level; flows southward and southwestward to East Dorset, where it joins a
small stream from the north and takes the name of Batten Kill (tributary to the
Hudson); length, about 5} miles; fall, 2,100 feet; several tributaries, two of
which rise on the northwestern slope of Bromley Mountain at altitudes exceed-
ing 2,800 feet. Wallingford, Londonderry, and Equinox sheets. See Batten
Kill.

MarmstoNE LakE.—Essex County; west-central part of the towr of Maidstone;
outlet, a stream less than 1 mile long flowing northwestward irto Paul Stream
(tributary to the Connecticut River); about 3 miles long and rearly 1 mile in
maximum width. Walker map.

Marrerrs CrEEK.—Chittenden County; rises in Milton Pond, in the eastern part
of Milton; flows in a general southwesterly course into Malletts Bay, Lake Cham-
plain (outlet through Richelieu River to the St. Lawrence); abo1t 10 miles long;
tributary from Colchester Pond. Colton map, Walker map, post-route map, and
Milton sheet.

MaNcHESTER Brook.—Caledonia County; rises in the northern part of the town of
Ryegate; flows southeastward through Syms Pond into Connecticut River near _
East Ryegate post office; about 6 miles long. Walker map.
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Maquam CreEx.—Franklin County; a channnel in the marsh between Maquam
Bay and Missisquoi River (tributary to Lake Champlain and thus through
Richelieu River to the St. Lawrence). St. Albans sheet.

Marrsoro BraNcH.—~Windham County; rises in the western part of the town of
Mariboro, at an altitude of 2,200 feet above sea level; flows northeastward across
Marlboro and the southeastern part of Newfane and joing West River (tributary
to the Connecticut) in the northwestern part of the town of Dummerstor ; length,
about 12 miles; fall, 1,820 feet, of which 1,000 feet occursin 2 miles at the head;
principal tributaries, Rock River and Baker Brook. Wilmington and Brattle-
boro sheets.

MariLe Poxp.—Caledonia County; eastern part of town of Sutton; a small pond be-
tween two of the headwater branches of West Branch of Passumpsic Rivor (tribu-
tary through Passumpsic River to the Connecticut). Walker map.

Marsa Brookx.—Windsor County; rises in the northeastern part of the town of
Rochester, at an altitude of 2,100 feet; flows in a southwesterly direction and
joins White River (tributary to the Connecticut) about 2 miles above tt o village
of Rochester; length, 4 miles; fall, 1,250 feet. Rochester sheet. )

MarTins Brook.—Washington County; rises in the northern part of Middlesex;

* flows southeastward into North Branch Winooski River (tributary through
Winooski River to Lake Champlain and thus through Richelieu River to the
St. Lawrence); about 4 miles long. Colton map and Walker map.

MarTins Ponp.—Caledonia County; southern part of the town of Peacham; outlet,

: a stream flowing northeastward to the stream connecting Fosier Pond with
Harvey Lake and Stevens River (tributary to the Connecticut). Walker map.

May Poxp.—Orleans County; eastern part of the town of Barton: outlet, a stream 2
miles long flowing northwestward half a mile and southwestward 13 miles into
Crystal Lake (outlet through Barton River to Lake Memphremagog and thus
through Magog and St. Francis rivers to the St. Lawrence). Walker man.

McConneLL Ponp.—Essex County; town of Brighton; a small pond on the head-
water stream of Nulhegan River (tributary to Connecticut River). Walker map.

Meapow Brook.—Orange County; rises in the northern part of the town of Topsham;
flows southeastward 1 mile, then northeastward 2 miles into Wells Rivor (tribu-
tary to the Connecticut). Walker map.

MEeapow Brook.—Rutland County; rises in southeastern part of Wallingfcrd, at an
altitude of 2,180 feet above sea level; flows somewhat north of east abovt 2 miles
to its junction with Mill River (tributary through Otter Creek to Lal= Cham-
plain, and thus through Richelieu River to the 8t. Lawrence) in the town of
Mount Holly; fall, 720 feet. Wallingford sheet.

MEears Horrow Brook.—Bennington County; a small stream drasining a part of
the northwestern slope of Equinox Mountain and flowing northwestvard into
Green River (tributary through Batten Kill to the Hudson) at the village of
Beartown. Equinox sheet. .

Mecawee Ponp.—Windsor County; northwestern corner of Reading; altitude, 1,420
feet; discharges by a stream about 1 mile long flowing southwestward into Hale
Hollow Brook, a branch of Ottauquechee River (tributary to the Conrecticut);
small. Woodstock sheet.

MEMPHREMAGOG, LAKE.—Partly in Canada and partly in Orleans County, Vt., be-
tween the towns of Derby and Newport; principal tributaries in Vermor#, Black,
Barton, and Clyde rivers; outlet northward by Magog River to 8t. Fran<is River
and thence to the St. Lawrence; about 83 miles long, 2 to 8 miles wide, and covers
an area of 75 square miles, of which 15 square miles (approximately) isin Vermont.
The tributary basin containg many lakes. Geology of Vermont, 2 vels., 1861;
Colton map, Walker map, and post-route map.
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MenpoN Brook.—Rutland County; rises on Mendon Peak, in t“e southeastern
part of Mendon, at an altitude of 3,000 feet above sea level; flows southwestward
into Northern Branch of Cold River (tributary through Otter Creek to Lake
Champlain and thus through Richelieu River to the St. Lawrence) in the
northwestern part of the town of Shrewsbury; length, about 4 riiles; fall, 1,850
feet, of which 1,000 feet occurs in the first 1} miles of its course. Rutland sheet.

MzrcarF Ponp.—Franklin County; northern part of Fletcher; outlet, Black Creek
to Missisquoi River (tributary to Lake Champlain and thus through Richelieu
River to the St. Lawrence); about 1 mile long by one-fourth mile wide. Colton
map, Walker map, and post-route map.

Merrawee Rivir.~—~Bennington County; rises on the slopes of the IMettawee in the
northern part of the town of Dorset, the tiny streams that make the headwaters
starting at altitudes of 3,200 feet above sea level; from the foot of the Mettawee
(1,400 feet above sea level) the stream flows southward about 2 miles, then turns
abruptly to the west and northwest, passes through the towns of Fupert and Paw-
let, Vt., and Granville, Washington County, N. Y., and continuesits northwesterly
course, though with many bends and sharp turns, to its junction with East

" Bay, Lake Champlain (outlet through Richelieu River to the S%. Lawrence), at
Whitehall, N. Y. Including the major bends its length is about 40 miles;
total fall in the 38 miles below the foot of the Mettawee, about 1,300 feet. Drain-
age area, 208 square miles, of which 152 square miles is in Vermont. The coun-
try drained is exceedingly rugged and the river has many rhort tributaries
draining steep mountain slopes. In Vermont the principal tributaries are
Flower and Wells brooks, the last-named carrying the overflow from St. Cath-
arine Lake, which reaches it through Little Pond and Mill Brook. The princi-
pal tributaries of the Mettawee in New York are Indian River, which comes
in just below Granville, and Wood Creek, which enters above Whitehall. Paw-
let, Fort Ann, and Whitehall sheets.

MmopLE Brooxk.—Orange County; rises in the northern part of th~ town of West
Fairlee; flows west of south about 6 miles into Fairlee Lake (outlet through
Ompompanoosuc River to the Connecticut). Walker map.

MippLEBURY River.—Addison County; formed near Ripton by union of South and
Middle branches; the South Branch, or continuation of the main stream, rises in
Pleiad Lake in the western part of Hancock and takes a general northwesterly
course; below the mouth of Middle Branch the river flows westerly to its junc-
tion with Otter Creek (tributary to Lake Champlain and thus through Riche-
lieu River to the St. Lawrence), about a mile northwest of Farmingdale, in the
town of Middlebury; length, including major windings, about 10 miles; fall from
Ripton (elevation, 1,100 feet) to Farmingdale, 740 feet, of whicl. 600 feet occurs
in the 3 miles between East Middlebury and Ripton. Rochester and Brandon
sheets and Walker map.

MmpLEBURY RivEr, MippLe BrancH.—Addison County; rises in the eastern part
of the town of Ripton; flows southward to the village of Ripton, where it unites
with the South Branch to form Middlebury River (tributary through Otter Creek
to Lake Champlain and thus through Richelieu River to the St. Lawrence),
Rochester sheet.

MmoprLEBURY RiveEr, NortTe Branca.—Addison County; formed by two streams
that drain the mountain slopes in southwestern Lincoln and northwestern Ripton
and unite at an altitude of 1,500 feet; flows southward and southwestward to its
junction with Middlebury River (tributary through Otter Creel: to Lake Cham-
plain and thus through Richelieu River to the St. Lawrence) in the southeastern
part of Middlebury Township; length, about 7 miles. Fall, balow junction of
principal headwater streams, 630 feet; tributary, Alder Brook. Middlebury and
Brandon sheets.

MmprLEBURY RIVER, SouTH BrRANCH.—S¢e Middlebury River.
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Mmes Ponp.—Essex County; north-central part of the town of Concord; outlet, Miles
Brook (tributary to Connecticut River); about 1} miles long and more than
hali a mile wide. Walker map.

Mmes STrREAM.—Essex county; rises in the northern part of Concord; flows south-
ward to Miles Pond, then southeastward through the pond and disch-rgesinto
Connecticut River; principal tributaries, East Brook and First Brook. Walkermap.

M1t Brook.—Bennington County; rises near the center of Sunderland, ¢t an alti-
tude of 2,550 feet above sea level; flows southwestward, westward, and r orthwest-
ward to its junction with Batten Kill (tributary to the Hudson) at Suunderland;
length, 4} miles; fall, about 1,920 feet, of which about 1,600 feet occurs within
2% miles at the head of the stream. Equinox sheet.

Mor Brook.—Bennington County; formed in the northeastern part of Winhall
by two branches rising at altitudes of about 1,880 feet in the towns of Peru and
Winhall; flows southeastward, northeastward about 1 mile, then southeastward
across the southwestern corner of Londondetry and joins Winhall River, a branch
of West River (tributary to the Connecticut) in the northwest corner of Jamaica;
one small pond near the head of its course; chief branch, Eddy Brook; fall, 830
feet; length, about 8 miles. Londonderry sheet. )

M Brook.—Chittenden County; rises in the northeastern part of Bolton; flows
westward to its junction with Winooski River (tributary to Lake Champlain and
thus through Richelieu River to the St. Lawrence) in the southwesten part of
the town of Jericho; length, about 8 miles. Colton map and Walker nap.

Moy Brook.—Chittenden County; rises in the southern part of Underl ill; flows
northwestward into Browns River (tributary through Lamoille Rive* to Lake
Champlain and thus through Richelieu River to the $t. Lawrence); about 2
miles long. Walker map.

Mt Brook.—Essex County; rises in the central part of the town of Bloomfield;
flows southeastward 3 miles into Connecticut River, 13 miles northeast of Bloom-
field post office. Walker map.

M1t Broox.—Essex County; risesin eastern partof Granby; flowssoutheastward into
Gaskill Brook (tributary to Connecticut River); about 4 mileslong. Walkermap.

M Broox.—Essex County; rises in the central part of the town of Lemington;
flows southeastward 3 miles into Connecticut River. Walker map.

M. Brook.—Essex County; a stream about 4 miles long, rising in the weern part
of the town of Victory and flowing very irregularly eastward to its junction with
Umpire Brook, with which it forms Bog Brook (tributary through Monse River
to Passumpsic River and thus to the Connecticut). Walker map.

Mmt Brook.—Franklin County; rises in the northeastern part of Fairfax; flows
southward and southwestward into Lamoille River (tributary to Lake Champlain
and thus through Richelieu River to the St. Lawrence); about 6 miles long.
Colton map, Walker map, and Milton sheet.

Mix Brook.—Franklin County; rises in the southeastern part of Richford; flows
southwestward into Trout River (tributary through Missisquoi River to Lake
Champlain and thus through Richelieu River to the St. Lawrence) in the north-
western part of the town of Montgomery; 6 miles long. Walker map; celled East
Brook on Colton map.

M Brook.—Franklin County; rises near the center of Richford ; flows wes‘ward and
then southwestward into Trout River (tributary through Missisquoi River to
Lake Champlain and thus through Richelieu River to the St. Lawren-e) which
it enters in the northwest corner of the town of Montgomery about 2 miles north-
west of the mouth of another Mill Brook; 4} mileslong. Colton map, Walker map.

Mt Brook.—Orange County; rises in the north-central part of Braint-ee; flows
southeastward 4 miles into Ayers Brook (tributary through Third I3ranch of
White River to White River and thus to the Connecticut) in the western part of
Randolph; pagses through Mud Pond near the head of the stream. Walker map.
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M Brook.—Orleans County; rises in the southeastern part of Low=ll, on Lowell
Mountains; flows southeastward into Black River (tributary through Lake Mem-
phremagog to Magog and St. Francis rivers and thusto the St. Lawrence), in the
town of Albany; about 2 miles long. Walker map.

Mms Brook.—Orleans County; rises in the north-central part of Westfield; flows
southeastward into Missisquoi River (tributary to -Lake Champlain and thus
through Richelieu River to the St. Lawrence); about 34 mileslong. Walker map.

M Brook.—Orleans County; rises in Long Pond in Westmore; flows northwest-
ward and westward 3 miles into Willoughby Lake; outlet through Willoughby
River to Barton River (tributary to Lake Memphromagog and thus through Ma-
gog and St. Francis rivers to the 8t. Lawrence). Walker map.

Mot Brook.—Rutland County; rises in the southwestern part of the town of Danby,
at an altitude of 2,100 feet above sea level; flows in a general northeasterly course
to Otter Creek (tributary through Lake Champlain and thus throvgh Richelieu
River to the St. Lawrence), which it joins near Mount Tabor in the town of Mount
Tabor; length, about 7 miles; fall, 1,450 feet; receives the overflovr from Danby
Pond and has a number of small tributaries which drain the eas‘ern slopes of
Woodlawn Mountain and the northern slopes of Dorset Mountain and start at
altitudes of 2,500 to 3,300 feet above sea level. Pawlet and Wallingford sheets.

Mo Brook.—Rutland County; rises in Little Pond, the southern arm of St. Cath-
arine Lake, in Wells, at an altitude of 477 feet above sea level; flcws southwest-
ward about 14 miles to Wells Brook (tributary through Mettawee River to Lake
Champlain and thus through Richelien Rlver to the St. Lawrenc»); fall, about
50 feet. Pawlet sheet.

Mmr Brook.—Washington County; rises in the western part of Favstown; flows
southeastward into Mad River (tributary through Winooski River to Lake Cham-
plain and thus through Richelieu River to the St. Lawrence)in the western part
of the town of Waitsford; length, about 4 miles. Walker map.

ML Brook.—Windham County; rises in the central part of the town of Windham;
flows southward to the northeastern part of the town of Jamaica, where it joins
Sharp Brook to form Howard Brook (tributary through West River to the Con-
necticut). Walker map.

ML Brook.—Windsor County; rises in the north-central part of P:mifret, at an
altitude of 1,340 feet; flows northward and eastward into White River (tributary
to the Connecticut) at the boundary line between Pomfret and Hartford; length,
including major windings, about 74 miles; fall, 950 feet. Woodstocl and Hanover
sheets.

ML Broox.—See also Fay Brook.

Miier Broox.—Lamoille County; rises in the western part of Stowe; flows south-
eastward into Waterbury River (tributary through Winoeski River t» Lake Cham-
plain and thus through Richelieu River to the St. Lawrence), 14 miles west of
Moscow post office; about 3 miles long. Walker map.

Muarer Ponp.—Orange County; northeastern part of the town of Strefford; one in-
flowing stream; outlet, a stream 3 miles long flowing southwestward into Abbott
Brook (tributary through West Branch of Ompompanoosuc River to Ompom-
panoosuc River and thus to the Connecticut); altitude, about 1,340 feet. Straf-
ford sheet. .

MirLers Run.—Caledonia County; rises in Duck Pond in the northen part of the
town of Sheffield; flows southward to Sheflield post office, thence southeastward
across the northeastern corner of Wheelock to the central part of the town of
Lyndon, whete it joins Passumpsic River (tributary to Connecticut River);
length, about 15 miles. Walker map.

MniicaNn PoNp.—Orange County; town of Topsham; & small pond discharging by a
stream flowing northeastward into Wells River (tributary to the Conuecticut), in
the southern part of the town of Groton. Walker map.



GAZETTEER OF STREAMS, 185

M. River.—Chittenden County; rises in the northesstern part of Under“ill; flows
northwestward about 3 miles, then northeastward and northward to it+ junction
with Lamoille River (tributary to Lake Champlain and thus through Richelieu
River to the 8Bt, Lawrence) in Cambridge, Lamoille County; about 6 riles long.
Walker map.

M River.~Franklin County; rises in Lost Lake, in the northeastern part of the town
of Geotgia; flows southwestward, westward, east of north, and finally northwestward
into Lake Champlain (outlet through Richelieu River to the St. Lawrence);
between source and mouth the distance in a straight line is about 3 miles; follow-
ing the course of the stream it is 6 miles. Colton map, Walker map, and St.
Albans sheet.

Mo River.—Orleans County; rises in Seymour Lake; flows southwestward to Echo
Pond, thence southward to Clyde River (tributary through Lake Memphremagog
to Magog and St. Francis rivers and thus to the St. Lawrence). Walker map.

Min River.—Rutland County; rises in the southwestern part of the town of Mount
Holly, at an altitude of 2,300 fect above sea level; takes a general nor‘hwesterly
course to East (larendon, where it turns abruptly and flows southwestward to
Otter Creek (tributary to Lake Champlain and thus through Richelieu River to
the St. Lawrence) half a mile southwest of Clarendon; length, about 16 miles;
fall, 1,750 feet, of which 600 feet is in the first mile of its course; princioal tribu-
taries, Meadow and Russell brooks and streams from Jackson, Wallinzford, and
Shrewsbury ponds. Wallingford and Rutland sheets.

Mt River.—Windsor County; rises in the northwestern part of Reacing; flows
southeastward through Reading, eastward through West Windsor, eastward and
northeastward through Windsor into the Connecticut River near Windsor post
office; branches, Beaver, Reading Hill, and Bailey brooks; length, 15 miles.
Walker map and Woodstock and Hanover sheets.

Mmis Brook.—Washington County; rises in the southeastern part of Warren; flows
westward into Mad River (tributary through Winooski River to Lake Champlain
and thus through Richelieu River to the St. Lawrence); about 2 miles long.
Walker mgap. ’

Mmron Ponp.—Chittenden County; northeastern part of town of Milton; outlet,
Malletts Creck to Lake Champlain (outlet through Richelieu River to the St.
Lawrence); altitude, 834 feet. Milton sheet.

MmvistEr Brook.-—~Washington County; rises in the western part of Worcester;
flows southeastward into North Branch Winooski River (tributary through
Winooski River to Lake Champlain and thus through Richelieu River to the
St. Lawrence) near Woreester postoffice; about 43 miles long.- Walker map,

Mink Brook.—Essex County; a stream 13 miles long rising in the northern part of
the town of Bloom#field; flows southwestward to East Branch of Nulhewan River
(tributary through Nulhegan River to the Connecticut). Walker map and private
SuUrveys.

Minks Brook.—Essex County; rises in Brooks Pond in the central part of the town
of Concord; flows southeastward 3 miles into Connecticut River. Wall-sr map.

Mivor Broox.—Windham County; rises in the western part of Westmin-ter; flows

_ east of south across Westminster and the northeastern part of Putney into Con-
necticut River; length, about 9 miles; unnamed on the Walker m*o. Post-
route map.

Minton Brook.—Essex County; rises in the central part of the town of Lunenburg,
northwest of Baldwin Mountain, at an altitude of 1,600 fest above sea level;
flows southeastward 5 miles into Connecticut River; fall, 760 feet. Whitefield
sheet.
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Missisquet River.—Orleans County; formed by the junction of two branches, one
rising in the mountainous region near Lowell, in the southwestern gart of Orleans
County, Vt., and flowing in a general northerly direction, the other rising near
Bolton, in Brome, Quebec, and taking a southerly course; the two unite at
Mansonville, in Brome, and the river takes a general westerly course to Lake
Champlain (outlet through Richelieu River to the St. Lawrence), which it enters
at Missisquoi Bay; from Troy to Richford its course lies in Canada. The river
has many tributaries, the largest being North Branch, Trout River, T 7lers Branch,
and Black Creek. Throughout its course the Missisquoi flows alterrately through
long stretches having gentle slope and shorter sections having much greater fall.
Power sites along the river are fairly numerous, but storage is not w=1l developed.
Gaging stations: Near Richford, 1909-1916; at Swanton, 1903. Peport on the
geology of Vermont, by Edward Hitchcock et al., 2 vols., 1861; Colton map,
Walker map, post-route map; U. 8. Geol. Survey Water-Supply I ~ver 264, pp.
108-110, 1910; St. Albans sheet; and Carte Régionale No. 5 of Quehec.

Mrrcaern Brook.—Windsor County; rises in the northeastern part of Sharon, at an
altitude of about 1,640 feet; flows southwestward, crossing and recrossing the
boundary between Sharon and Norwich, through Mitchell Pond, and enters White
River (tributary to the Connecticut) in the southern part of Sharon; fall, about
1,240 feet; length, about 7 miles. Strafford and Hanover sheets.

Mrrcaernn Ponp.—Windsor County; in the southeastern part of Sharon; altitude,
900 feet; two inlets, one-of which is Mitchell Brook; outlet, Mitchell Brook to
White River (tributary to the Connecticut); about half a mile long. Hanover
sheet. .

Morrys Brook.—Washington County; rises in Mollys Pond, in the eastern part of
Cabot; flows southwest and west into Winooski River (tributary to Lake Cham-
plain and thus through Richelieu River to the St. Lawrence) in the northeastern
part of the town of Marshfield; tributary from Onion (Winooski) River Pond.
Colton map and Walker map.

Morrys Ponp.—Washington County; eastern part of Cabot; two small inflowing
streams; outlet, Mollys Brook to Winooski River (tributary to Lakq Champlain
and thus through Richelieu River to the St. Lawrence); about three-fourths
mile long. Colton map and Walker map.

Money Brook.—Windsor County; rises in the southwestern part of Plymouth;
flows east into Black River (tributary to the Connecticut); shout 2 miles
long. Walker map.

Monkron Ponp.—Addison County; northern part of Monkton; 2 small inlets; out-
let, a stream 2% miles long flowing northward to Lewis Creek (tributary to Lake
Champlain and thus through Richelieu River to the St. Lawrence) in the south-
western part of Hinesburg; area, 118 acres; elevation, above sea level, 491 feet;
fall of outlet, 180 feet; pond is about half a mile long and nearly as wide.
Middlebury and Burlington sheets.

Moo~ Brook.—Rutland County; rises on the western slope of East Mountain in
Mendon, atan altitude of 850 feet above sea level; flows southwestward into Otter
Creek (tributary to Lake Champlain and thus through Richelieu River to the
St. Lawrence) near Rutland; length, about 4 miles; fall, 320 feet. Rutland sheet.

Moores Ponp.—Caledonia County; central part of Barnet; inlet, from Warden
Pond; outlet, a stream 3 miles long, flowing eastward into Connacticut River.
Walker map.

Moores Ponps.—Windsor County; two small ponds af the eastern base of Mount
Tom, near the source and in the course of Pinney Hollow Brook, I -anch of Hale
Hollow Brook (tributary through Ottauquechee River to the Comuecticut); in
the central part of Plymouth; altitude, about 1,400 feet. Woodstock sheet.
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Moose River.—Essex and Caledonia counties; rises in the central part cf the town
of East Haven 3 miles southwest of Mount Seneca; flows southeastward into the
western part of the town of Granby, southwestward across the town of Victory to
West Concord, northwestward into the eastern part of St. Johnsbury, then again
southwestward across the southern part of St. Johnsbury to its junctior with Pas-
sumpsic River (tributary to the Connecticut); length, including the major
windings, about 28 miles; principal tributaries, Granby Stream and Bog and
Putnam brooks. Walker map.

Morey Lake.—Orange County; eastern part of town of Fairlee; outlet, a stream 2
miles long flowing west of south into Connecticut River. On this pond Samuel
Morey plied his steamboat in 1793. Walker map; called Fairlee Pond on Colton
map.

Moraan Broor.—Chittenden County; a stream tributary to Browns River (tribu-
tary through Lamoille River to Lake Champlain and thus through Richelieu
River to the St. Lawrence) in Westford. Milton sheet.

MorrmL Broox.—Rutland County; rises in the northern part of the tovn of Chit-
tenden at an altitude of 2,400 feet; flows in a southeasterly directicn 23 miles
and joins West Branch of Tweed River (tributary through White River to the
Connecticut) at Michigan Camp; fall, 950 feet. Rochester sheet.

Morrmrs Brook.—Caledonia County; rises in the western part of the tovn of Dan-
ville; flows eastward to North Danville post office, then southeastward into the
town of St. Johnsbury, where it joins Sleepers River (tributary through Passumpsic
River to the Connecticut); length, about 6 miles. Colton map and Walker map.

Moss Horrow Brook.—Rutland County; rises in the extreme northern part of the
town of Middletown, at an altitude of 1,800 feet above sea level; flows south-
westward about 4 miles to its junction with Poultney River (tributary to Lake
Champlain and thus through Richelieu River to the St. Lawrence) in the south-
eastern part of the town of Poultney; fall, about 1,200 feet. Castleton sheet.

Mounrtain Brook.—Franklin County; rises in the northeastern part of Richford;
flows westward into Missisquoi River (tributary to Lake Champlair and thus
through Richelieu River to the St. Lawrence); about 2 miles long. Colton map
and Walker map.

Mup Creex.—Addison County; rises on Buck Mountain in the eastern part of Wal-
tham, at an altitude of 400 feet above sea level; flows southeastwa~1 about 1}
miles, then turns abruptly and flows northward to its junction with ILittle Otter
Creek (tributary to Lake Champlain and thus through Richelieu River to the St.
Lawrence) in the southeastern part of Ferrisburg Township; length, about 8 miles;
fall, 230 feet. Middlebury sheet.

Mup Creex.—Grand Isle County; flows southward through a swamp in the north-
eastern part of Alburg, discharging into Ransom Bay, Lake Champ'ain (outlet
through Richelieu River t o the St. Lawrence); about 4 miles long. Rouses Point
sheet. .

Mup CreeEk.—Orleans County; rises in the southeastern part of Newport; flows
northeastward and then northwestward to its junction with Missis~uoi River.
(tributary to Lake Champlain and thus through Richelieu River to the St. Law-
rence) in Brome, Canada; about 13 miles long. Colton map and Walker map.

Muppy BrancH.—Addison County; rises in Dow Pond, in the eastern part of the
town of Middlebury, at an altitude of 420 feet above sea level; flows in a general
northwesterly course into New Haven River (tributary through Otter Creek to
Lake Champlain and thus through Richelieu River to the St. Lawrence) about
a mile west of Brooksville: length, about 5 miles; fall, 160 feet. I%iddlebury
sheet. .
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Muppy Brook.—Chittenden County; rises in Shelburne Pond, in the eastern part of
Shelburne, at an altitude of 329 feet above sea level; flows in a general course
somewhat east of north to its junction with Winooeki River (tri*utary to Lake
Champlain and thus through Richelieu River to the St. Lawrence); forms
boundary between the towns of South Burlington and Williston; length, about
6 miles; fall, 130 feet; principal tributaries, Sucker and Allen krooks. Walker
map, post-route map, and Burlington sheet; called Allen Brook on Colton map.

Mup HorLow Brook.—Chittenden County; rises on the southeasterr slope of Pease
Mountain in Charlotte, at an altitude of 320 feet above sea level; flows somewhat
east of north to its junction with La Platte River (tributary to Lake Champlain
and thus through Richelieu River to the St. Lawrence); length, 4 miles; fall,
100 feet; tributary, Bingham Brook. Burlington sheet.

Mup Ponp.—Addison County; one-fourth mile west of Lake Dunmcre, in northern
part of Leicester, at east foot of Mount Pleasant; outlet, a stream about 1 mile
long flowing northwestward and westward to Leicester River (tributary through
Otter Creek to Lake Champlain and thus through Richelieu River to the St. Law-
rence) at Salisbury; area, 26 acres; elevation above sea level, 585 feet; fall of
outlet, 190 feet. Brandon sheet,.

Mup Ponp.—Addison County; southern part of town of Orwell; otlet, a stream
one-half mile long flowing southward to Sunset Lake (outlet through Little
Pond to Hubbardton and Poultney rivers and thus through Lake Champlain to
Richelieu River and the St. Lawrence); elevation above sea level, 650 feet; above
Sunset Lake, 147 feet. Ticonderoga sheet.

Mup Ponp.—Bennington County; a small pond in the southeasterr part of Peru,
discharging by a stream into Winhall Brook and thus to Winhall River, a branch
of West River (tributary to the Connectlcut), altitude, 1,400 feet; Walker map
and Londonderry sheet.

Mup Poxp.—Bennington County; northeastem part of Stamford; altitude, 2,260 feet;
outlet, a short stream flowing northerly into the stream between Stamford Pond
and West Branch of Deerfield River (tributary to the Connecticut); very small.
Bennington sheet. ~

Mup Poxp.—Caledonia County; central part of town of Peacham; a very small pond
discharging eastward to the stream connecting Foster Pond with Harvey Lake
and Stevens River (tributary to the Connecticut). Walker map.

Mup Ponp.—Essex County; south-central part of the town of Granby, on Granby
Stream (tributary through Moose River to Passumpsic River a~d this to the
Connecticut). Walker map.

Mup Ponp.—Essex County; a small pond on Catsbow Brook (tributary to Connecticut
River) just north of the Guildhall-Lunenburg towaship line. Walker map.

Mup Ponp.—Lamoille County; northwestern part of town of Eden; outlet, a stream
about 1} miles long flowing southeastward through Ritterbush Pord to Fryingpan
Brook (tributary through Gihon River to Lamoille River, and thus through Lake
Champlain to Richelieu River and the St. Lawrence); very small. Walker map.

. Mup Poxp.—Lamoille County; eastern part of Hyde Park; outlet, a stream about 2
miles long flowing west and then south to Green River (tributery through La-
moille River to Lake Champlain and’ thus through Richelieu River to the St.
Lawrence); very small. Walker map.

Mup Ponp.—Orange County; town of Braintree; a small pond drained by Mill Brook,
a tributary of Ayers Brook (tributary through Third Branch of White River to
White River and thus to the Connecticut). Walker map.

Mup Ponp.—Orange County; central part of the town of Thetford; one small inflow-
ing stream; outlet, a stream less then 1 mile long flowing westward into Vershire
Brook (tributary through Ompompanoosuc River to the Connecticut); small.
Walker map.
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Mup Poxp.—Orleans County; near central part of Craftsbury; inlet, Black River;
outlet, Black River to Lake Memphremagog (outlet through Magog and 't. Francis
rivers to the St. Lawrence); about half a mile long. Walker map.

Mup Poxp.—Orleans County; northeastern part of Greensboro; outlet, & stream
about 2 miles long flowing southward to Lamoille River (tributary to Lake Cham-
plain and thus through Richelieu River to the St. Lawrence). Coltor map and
Walker map.

Mup Powp.—Orleans County; a small pond in the northern part of the tovn of Mor-
gan, discharging by a stream flowing southeastward into Seymour Lake (outlet
by Mill River to Clyde River, which is tributary through Lake Memphreinagog to
Magog and St. Francis rivers to the St. Lawrence). Walker map.

Mup Ponp.—Washington County; northern part of Marshfield; one inlet; outlet, a
stream about a mile long flowing southeastward to Winooski River (tributary to
Lake Champlain and thus through Richelieu River to the St. Lawren-e). Col-
ton map and Walker map.

Mup Ponp.—Washington County; eastern part of Woodbury; outlet to East Long
Pond (outlet through Nichols Pond and Lamoille River to Lake Champlain
and thus through Richelieu River to the St. Lawrence) by very short channel
Walker map.

Mup Poxp.—Windham County; in the northern part of Jamaica; altitrde, 1,170
feet; discharges by a short stream into West River (tributary to the Conunecticut).
Walker map and Londonderry sheet. Called Jamaich Pond on Walker map.

Mup Ponp.—Windsor County; in the eastern part of Sharon; two inflowiny streams;
outlet, a stream about 1 mile long flowing south of west into White River (tribu-
tary to Connecticut River); small. Strafford sheet.

Munror Brook.—Chittenden County; rises 1 mile west of Shelburne Pond in the
town of Shelbume at an altitutde of about 380 feet above sea level; flows very
irregularly northwestward into Shelburne Bay, Lake Champlain (outlet through
Richelieu River to the 8t. Lawrence), three-fourths of a mile northe st of the
mouth of La Platte River; length, including windings, 4 miles; fall. 180 feet.
Burlington sheet.

MurpaY Brook.—Essex County; a stream 1} miles long, nsmg in the northeastern
part of the town of Lewis; flows southeastward to East Branch of Nulhegan River
(tributary to the Connecticut). Walker map and private surveys.

N.

NasoN Brook.—Windsor County; rises on the western slope of Rochester Mountain,
at an altitude of 2,300 feet; flows westerly 4 miles and joins White River (tribu-
tary to the Connecticut) 1 mile below the village of Rochester; fall, 1,520 feet.
Rochester sheet.

Nears Brookx.—Essex County; rises in Neals Pond in the central part of tt e towy of
Lunenburg; flows east of south 3} miles into Connecticut River; fall, 365 feet.
Whitefield sheet.

NeaLs Ponp.—Essex County; central part of town of Lunenburg; outlet, Neals
Brook to Connecticut River; pond is about 1} miles long and nearly 1 nrile wide;
altitude, 1,195 feet. Whitefield sheet.

Nearo Brook.—Windham County; ashort stream rising in southwestern Townshend
and flowing northeastward into West River (tributary to the Connecticut).
Walker map.

NeLsons Ponp.-—Wagshington County; on line between Woodbury and Calais; out-
let, by a short stream flowing southward into Wheelock Pond (outlet through La-
moille River to Lake Champlain and thus through Richelieu River to the St.
Lawrence). Colton map and Walker map.
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NesuHoBE River.—Addison County; rises on Hogback Mountain ir Goshen, at an
altitude of 1,760 feet above sea level; takes a general southwesterly course to its
junction with Otter Creek (tributary to Lake Champlain and thue through Riche-
lieu River to the St. Lawrence) near Brandon, through which it passes; length,
about 9 miles; fall, 1,420 feet, of which 900 feet occurs in the first 3 miles of its .
course. Called Mill River on some maps: Brandon sheet.

New Boston Brook.—Windsor County; rises near the village of New Boston in the
town of Norwich; flows southwestward 3% miles to its junction with Bloody Brook
(tributary to Connecticut River). Strafford and Hanover sheets,

New Haven River.—Addison County; rises in the northeastern pert of Ripton or
southern part of Lincoln; flows northwestward to Bristol, where it turns very
abruptly and flows in a general southwesterly direction to its jun-tion with Otter
Creek (tributary to Lake Champlain and thus through Richelieu River to the
8t. Lawrence) near Brooksville, in the town of New Haven; length. about 21 miles;
in the 12 miles below West Lincoln the river falls about 700 feat, of which 400
feet occur in 3 miles between West Lincoln and Bristol. Just above Bristol the
river flows in a deep, narrow valley between Hogback Mountains and South
Mountain; below Bristol the valley is more open. Principal tributaries of New
Haven River are Baldwin Creek and Muddy Branch. Walker rap and Middle-
bury sheet.

NicaoLs Ponp.—Washington County; eastern part of Woodbury; inlet, from East
Long Pond; outlet, a Stream about 3 miles long flowing irregularly northward to
Lamoille River (tributary to Lake Champlain and thus through Richelieu River
to the St. Lawrence). Colton map and Walker map.

N1¢GERHEAD Brook.—Washington County; rises in Niggerhead Pond, in the eastern
part of Marshfield; flows northward into Winooski River (tributary to Lake
Champlain and thus through Richelieu River to the St. Lawrenc>) at Marshfield;
about 2 miles long. Walker map.

NicGERHEAD Ponp.—Washington County; eastern part of Marshfield; one inlet;
outlet, by Niggerhead Brook to Winooski River (tributary to T.ake Champlain
and thus through Richelieu River to the St. Lawrence); abo'tt three-fourths
mile long. Walker map.

Norte Brook.—Rutland County; rises in the northern part of the town of Middle-
town about a mile west of the head of Train Brook, at an altitude of 1,480 feet
above sea level; flows southward to its junction with Poultney River (tributary
to Lake Champlain and thus through Richelieu River to the §t. Lawrence) at
Middletown Springs; length, 21 miles; fall, 630 feet. Castleton an1 Pawlet sheets.

NorTE Poxp.—Addison County; on South Mountain in southeastern part of Bristol;
outlet, a stream 2 miles long flowing northward to New Haven River (tributary
through Otter Creek to Lake Champlain and thus through Richelieu River to
the St. Lawrence) 2 miles above Bristol; elevation above sea lavel, 2,100 feet;

* fall of outlet, 1,400 feet; about one-fourth mile long. Middlebury sheet.

Norta Ponp.—Lamoille County; eastern part of the town of Eden; several small
inflowing streams; outlet, Gihon River to Lamoille River (tributary to Lake
Champlain and thus through Richelieu River to the St. Lawrence); about 13
miles long; maximum width, about half a mile. Colton map, Walker map,
and post-route map.

Norra Ponp.—Orange County;a small pond in the western part of th= town of Brook-
field, drained by a stream flowing eastward into Colts Pond (outlet, a stream
flowing to Ayers Brook and thus through Third Branch of White River to White
River and to the Connecticut). Walker map.
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Norra Ponp.—Rutland County; southeastern part of Chittenden; outlet by stream
14 miles long flowing westward to East Creek (tributary through Otter Creek to
Lake Champlain and thus through Richelieu River to the St. Lawrence); area,
10 acres; elevation above sea level, 2,265 feet; fall of outlet, 780 feet. Rutland
sheet.

Nortr Ponp.—Windham County; northeastern part of the town of Marlboro; outlet,
a stream flowing southeastward 3 miles and northeastward 2 miles into West
River (tributary to the Connecticut); altitude, 1 1440 feet; area, 83 acrex Brat-
tleboro sheet.

Norte River, EasT BrancH.—Windham County, Vt Franklin County, Mass.;
formed near Lyonsville in the town of Colrain by the union of its East and West
branches. East Branch, which drains the larger area and is therefore ccnsidered
the continuation of the main stream, r rises 13 miles south of East Wilmington, Vt.,
and takes a general southeasterly cotrse to a point near Colrain, Mass., where it
turns southwestward, westward, and southward, to receive the West Branch;
below this junction North River winds southward and southwestward to the
point at which it enters Deerfield River (tributary to the Connecticut) 1} miles
north of Shelburne Falls; length to head of East Branch, about 20 miles. Wil-
mington, Hawley, and Greenfield sheets.

Nortr RiveR, WEST BRANCE.—Windham County, Vt., and Franklin County, Mass.;
rises in the town of Whittington, Vt.; flows southward 3 miles, then southeast-
ward 9 miles to its junction with East Branch (tributary through Nor‘h River
to the Deerfield and thus to the Connecticut) near Lyonsville in the town of
Colrain, Mass. Wilmington, Hawley, and Greenfield sheets.

NorroN Ponp.—Essex County; Warren Grant and town of Norton; inlet, the head

. of Coaticook River; outlet, Coaticook River to Massawippi River (tril 1tary to
St. Francis River and thus to the St. Lawrence); about 3 miles long and a quarter
of a mile wide. Walker map.

Norcn Ponp.—Essex County; eastern part of town of Ferdinand; inlet, a stream
from the south about a mile long; outlet, Wheeler Stream (tributary to the Con-
necticut); area, about 26 acres. Walker map and private surveys.

NureEeeaN Ponp.—Essex County; eastern part of town of Brighton; inlet, a stream
about 2 miles long draining the east-central part of the town; outlet to ITulhegan
River (tributary to Connecticut River). Walker map.

NurLHEGAN River.—Essex County; rises in the southwestern part of Averys Gore;
flows southeastward across the eastern corner of Brighton and the northern parts
of Ferdinand and Brunswick and enters Connecticut River at Bloomfield post
office, in the southern part of the town of Bloomfield; drainage area, 124 square
miles; prineipal tributaries, North, Yellow, Black, and East branches, all of
which enter from the north. In the headwaters, both on the main stream and on
the branches, the valleys are relatively wide and flat with occasioral quick
stretchesin therivers. From Bloomfield to the mouth of the East Branch the river
slope is gentle, with bordering flat meadows and cultivated land. Immediately
above the Fast Branch, for 83 miles, the river is quick falling; alove this
stretch of quick water the basin is flat for some distance, then another stretch of
quick water reaches to the so-called Sherman Eddy Dam. Above Sherman
Eddy Dam the basin broadens out and is generally flat. Walker map and
private surveys.

NurLHEGAN Rivir, EasT BrRaANcH.—Essex County; rises in the central part of the
town of Averill; flows southward 12 miles to the southern part of Blromfield,
where it joins Nulhegan River (tributary to the Connecticut); drainage area,
approximately 36 square miles; principal tributaries, Spaulding, B-ouillard,
Murphy, Fisher, and Mink brooks. Walker map and private surveys.

73175°—wsp 424—17——13
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NuraeeaN River, NorteE BrancH.—Essex County; rises in a smell pond west of
Black Mountain, in Averys Gore; flows southeastward across tte western corner
of the town of Lewis, and unites with Nulhegan River (tributary to the Connecti-
cut) in the northern part of the town of Ferdinand; principal tributary, a stream
draining a small pond in the western part of Averys Gore and uniting with the
North Branch in the western part of the town of Lewis. Several dams on the
stream are uspd for logging operations, but none of them have any considerable
storage; drainage area, 25 square miles. Walker map and private surveys.

Nunee Brook.—Bennington County; rises in the northwestern part of Stamford on
the southern slope of the Green Mountains, at an altitude of 2,800 feet; flows
southeastward about 14 miles into Roaring Brook, a branch of North Branch of
Hoosic River (tributary through Hoosic River to the Hudson); fall, 840 feet.
Bennington sheet. .

Orp Crtr Brook.—Orange County; rises on the southeast slope of Colton Hill in the
southwestern part of the town of Vershire, at an altitude of 2,200 feet above sea
level; flows southeastward about 1 mile, then southwestward 5 miles to its junc-
tion with West Branch of Ompompanoosuc River (tributary through Ompompa-
noosuc River to the Connecticut) half a mile north of Strafford. Strafford sheet.

OuromMPANOOSUC RIvErR.—Orange and Windsor counties; rises in the northwestern
part of the town of Vershire; flows southeastward, passing across the southwest
corner of West Fairlee and through Thetford, and enters Connecticut River in the
northeastern part of Norwich, Windsor County; in Thetford it receives a stream
from Fairlee Lake, but its other tributaries, except the West Pranch, are short;
length, about 20 miles; called Brook River above Lower Village in Vershire.
Walker map, post-route map, and Strafford sheet.

OMroMPANOOsUC RIVER, WEsT BrRANCH.—Orange County; rises cn the west slope
of Colton Hill in the southwestern part of Vershire, at an altitude of about 2,220
feet above sea level; flows irregularly southward to South Strafford, then south-
eagstward across the southwest corner of Thetford into Ompomnpanoosuc River
(tributary to the Connecticut); length, about 16 miles; fall, 1,760 feet, of which
440 feet occurs in the 6 miles below South Strafford; principzl tributaries, Old
City, Abbott, Lord, and Jackson brooks; many small tributaries draining steep
slopes in Strafford. Strafford sheet, '

OnioN Rriver.—See Winooski River.

Oxion River Ponp.—Caledonia County; western part of Peacharr; outlet, a stream
about 2 miles long flowing northwestward to Mollys Brook (tributary through
Winooski River to Lake Champlain and thus through Richelieu River to the
St. Lawrence). Colton map and Walker map. -

OsweeArcHIE River.—Essex County; rises in the southwestern port of the town of
Brighton; flows northward 4 milesinto Clyde River (tributary through Lake Mem-
phremagog to Magog and St. Francis rivers and thus to the St. Lawrence).
Walker map.

OrravquecHEE River.—Rutland and Windsor counties; rises in the town of Sher-
burne, high on the slopes of the Green Mountains, one of its tributaries flowing
from Pico Pond, more than 2,200 feet above sea level, and another riging north
of Killington Peak (4,241 feet), at an altitude of 3,400 feet. From a point
near North Sherburne the Ottauquechee flows southeastward to West Bridgewater,
eastward to Bridgewater, northeastward across Woodstock into Hartford, then
southeastward to the northeastern part of Hartland, where it joins Connecticut
River; length, including major windings, about 38 miles; principal tributaries,
North Branch, which joins it in Bridgewater, and South Brancl . which joins itin
Woodstock; fall, about 2,000 feet. To Sherburne the descent is very rapid, and
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the stream from Killington Peak, which enters the main stream at Sherb—rne, falls
more than 2,000 feet in 5 miles.

The stream furnishes power for mills at Bridgewater, West Woodstock, Wood-
stock, Queechee, and Deweys Mills, and the dam at Taftsville supplies electricity
for light and power to this village (Woodstock), West Woodstock, Tafteville, and
Queechee. A writer in Industrial Vermont (1914) says that the river has power
to spare at all seasons, and that probably not one-half or one-quarter of this energy
is utilized. Rutland, Woodstock, and Hanover sheets.

OrrauQUuECHEE RiveRr, NortH Brancu.—Rutland and Windsor counties: formed
at Chatauguay, in the northwestern part of Bridgewater, by the union of two
streams, one rising in the northeastern part of Sherburne, at an altituce of 2,120
feet, the other in the northwestern part of Bridgewater, at an altitud= of 2,040
feet; flows southeastward, eastward, and irregularly southward through
Bridgewater, joining Ottauquechee River (tributary to the Conmnect’cut) near
Bridgewater Corners; length, 9 miles. Woodstock sheet.

OrreEr CREEE.—DBennington County; rises in Dorset Pond, in the northeastern part
of the town of Dorset, at an altitude of about 700 feet above sea level; flows north-
ward across Rutland and Addison counties to Lake Champlain (outlet through
Richelien River to the St. Lawrence) at North Ferrisburgh, about 6
miles northwest of Vergennes; length, about 75 miles (map measurement,

- including the larger windings); total fall, 600 feet; drainage area, 935 square
miles, all in Vermont, and of this 615 square miles is above Middlebury.
Large tracts on the headwaters of the river are in forest. The slope of the river
between Rutland and Middlebury is very small, but between Middlebu~y and the
mouth it is greater. The slopes of the tributary streams are generally steep.
Principal tributaries: Mill River, Cold River, East Creek, Clarendon River,
Furnace Brook, and Neshobe, Leicester, Middlebury, New Haven, ard Lemon
Fair rivers. Gaging station at Middlebury, 1903-1907; 1910-1916.

Concerning Otter Creek Hitchcock! says: ‘“The valley in which Derset Pond
is situated is remarkable for its narrowness and depth. One would 1 ardly im-
agine that upon such a low level would be found the watershed of waters flowing
to Long Island Sound in ene direction and to the Gulf of St. Lawrence in an-
other * * * The very serpentine course of Otter Creek, both shove and
below Rutland, is due to the loamy character of the meadow. Allsluggish streams
passing through fine materials are characterized by a meandering courre.”

Surveys and data: Topographic maps of the United States Geological Survey
as follows: Pawlet, Wallingford, Castleton, Rutland, Ticonderoga, Brandon, Port
Henry, and Middlebury sheets; post-route map; Walker map; Report on the
geology of Vermont, vol. 1, 1861; U. 8. Geol. Survey Water-Supply Papers 97
(pp- 353-354), 129 (pp. 139-141), 170 (pp. 108-107), 206 (pp. 87-89), 244 (pp.
143-144).

Owis HeEap Ponp.—Caledonia County; a small pond in the southwestern part of the
town of Peacham, discharging by a stream flowing southeastward into the stream
connecting Little Hosmer Pond with Groton Pond (outlet, Wells River to the
Connecticut). Walker map.

P.

Pace Ponp.—Orleans County; western part of Albany; outlet, a stream akout a mile
long flowing northward to Black River (tributary to Lake Memphremagog and
thus through Magog and St. Francis rivers to the St. Lawrence); very small.
Walker map.

1 Hiteheock, Edward, et al., Report on the geology of Vermont, vol. 1, pp. 129,130, 1861.
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ParaN CREEK.—Bennington County; rises in the northeastern par: of Shaftsbury,
east of Trumbull Mountain, at an altitude of 1,380 feet; flows southwestward
through Shaftsbury and west and south to north Bennington, wt sre it joins Wal-
loomsac River, a branch of the Hoosic (tributary to the Hudson); receives a large
branch from the west rising on West Mountain; fall, 860 feet; length, 8 miles.
Bennington sheet.

Parker Ponp.—Orleans County; town of Glover; inlet (head of Roaring Brook)
from Sweeney Pond; outlet, Roaring Brook to Barton River (tributary to Lake
Memphremagog and thus through Magog and St. Francis rivers to the St. Law-
rence); nearly a mile long and about half a mile wide. Walker map.

Passumpsic River.—Caledonia County; rises in Bald Hill Pond in the eastern part
of the town of Westmore; flows southeastward 9 miles across the town of Newark
into the western partof East Haven, Essex County, southwestward 10 milestothe
central part of the town of Lyndon, Caledonia County, then in general southward
15 miles across the towns of St. Johnsbury, Waterford, and Barn«t to its junction
with Connecticut River at East Barnet; principal tributaries, Millers River,
Moose River, and Joes Brook. Gaging stations: Near St. Johnsbury, 1909-1915;
at St. Johnsbury Center, 1903.

The river is in general quick-falling and there are many power plants along the
main stream and on the tributaries. The upper parts of the basin are fairly well
forested, the whole area is hilly, and much of it isrocky. Mean annual precipi-
tation, about 40 inches. The river is generally frozen througl ut the winter.
The run-off in the freshet season is usually large. Walker mar and U. 8. Geol.
Survey Water-Supply Paper 261, pp. 143-144, 1911.

Passumpsic River, West Branca.—Orleans County; rises near th'= base of Mount
Pisgah in the town of Westmore; flows southward to the central part of the town of

° Lyndon, where it joins the main stream (tributary to Connecticuf, River). Walker
map.

Parce’s Ponp.—Rutland County; in the northeastern part of Mount Holly; discharges
by a short stream flowing north into branch of Black River (trib-tary to the Con-
necticut); small. Walker map.

ParrERSON Brook.—Addison County; rises in the northwestern pert of the town of
Granville; flows southeastward 5 miles and unites with Alder 1Meadow Brook to
form the head of White River (tributary to the Connecticut). Walker map and
Rochester sheet.

ParrersoN Brook.—Orange County; a stream about a mile long draining a small
area in the central part of the town of Strafford and flowing southwestward into

"'West Branch of Ompompanoosuc River (tributary through Ompopanoosuc River
to the Connecticut). Strafford sheet.

Paur StrReaM.—Essex County; rises in the central part of the tovm of Ferdinand,
flows southeastward about 5 miles, then turns abruptly and flow= northeastward 5
miles across the northwest corner of Maidstone and the southeas®, corner of Bruns-
wick into Connecticut River; principal tributaries, Branch Pond Stream and out-
let of Maidstone Lake; drainage area, approximately 50 squar> miles. Walker
map. .

PgacrAM HorLrow Brook.—=See Stevens River.

PracH Ponp.—Lamoille County; northern part of Wolcott; no outlet shown on map.
Walker map.

Prcks Ponp.—Washington County; western part of the town of Ba*re; outlet south-
eastward to Stevens Brook (tributary through Winooski River tc Lake Champlain
and thus through Richelien River to the St. Lawrence); verr small. Walker
map. ’

PeNsioNER PoND.—Orleans County; town of Charleston; in the course of Clyde River
(tributary through Lake Memphremagog to Magog and St. Francis rivers and thus
to the St. Lawrence). Walker map.
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Percr Poxp.~~Rutland County; northern part of the town of Benson; outlet, a
stream about 1} miles long flowing westward to East Creek (tributary to Lake
Champlain; outlet through Richelieu River to the St. Lawrence); area, 37 acres;
elevation above sea level, about 550 feet; fall of outlet, 220 feet, of whicl 110 feet
occur in the first half mile of the outlet and 100 feet within a fourth of a mile near
the mouth. Ticonderoga and Whitehall sheets.

Perkins Brook.—Rutland and Windsor counties; rises in the northern pert of the
town of Pittsfield, at an altitude of 2,020 feet; flows in a northeasterly direction to
Corporation Brook (tributary through White River to the Connecticut); fall,
1,000feet. Rochester sheet.

Perriveint, Ponp.—Lamoille County; northeastern part of Hyde Park; outlet, a
stream about 1 mile long flowing southeastward to Green River (tributary through
Lamoille River to Lake Champlain; outlet through Richelieu River to the St.
Lawrence). Walker map.

Pamnrirs Ponp.—Orleans County; northeastern part of Westfield; outlet, a stream
about 2 miles long flowing southeastward into Missisquoi River (tributar;” to Lake
Champlain; outlg through Richelieu River to the 8t. Lawrence). Colton map
and Walker map.

Prco Poxp.—Rutland County; west-central part of Sherburne; inlet and outlet,
Thundering Brook, a branch of Ottauquechee River (tributary to the Connecti-
cut); altitude, about 2,200 feet; small. Rutland sheet.

Prerce Ponp.—Washington County; northern part of town of Brookfield; irlet from
Rood Pond; outlet to Second Branch of White River (tributary through White
River to the Connecticut). Walker map.

PiceoN Ponp.—Caledonia County; western part of Groton; outlet, Lye Brook to
Winooski River (tributary to Lake Champlain; outlet through Richelieu River
to the St. Lawrence). Walker map.

Pixe Rriver.—Franklin County; rises in the northern part of Berkshire; flows very
irregularly southwestward into the northeastern part of Franklin Pond and from
the outlet of Franklin Pond through Canada to Missisquoi Bay, Lake Cl amplain
(outlet through Richelieu River to the St. Lawrence). Carte Régionale No. 5 of
Quebec and Walker map.

Pine Brook.—Addison and Windsor Counties; rises in the southern part of the town
of Hancock; flows southward 1} miles into West Branch of White River (tribu-
tary through White River to the Connecticut). Rochester sheet.

PmnEY HoLrow Brookx.—Windsor County; rises in the west-central part of Ply-
mouth on the slopes of Blueberry Hill, at an altitude of 1,700 feet; flows north-
eastward, passing through Moores Ponds and the northern part of Plymcuth, and
joins Hale Hollow Brook, a branch of Ottauquechee River (tributary to the Con-
necticut) in the southeastern part of Bridgewater; fall, 800 feet; length, 6 miles.
Woodstock sheet.

Prrer Brook.—Addison County; rises in the south-central part of the towr of Han-
cock; flows in a northerly direction into West Branch of White River (tributary
to the Connecticut); length, about 2 miles. Walker map and Rochestor sheet.

Pre1ap Laxe.—8e¢e Dunhams Pond.

PrymoutH Ponp.—Windsor County; in the northwestern part of Plymouth alti-
tude, 1,395 feet; discharges southward by a stream which passes through Black
Pond into Black River (tributary to the Conuecticut); length, 1} mile=. Rut-
land sheet.

Prymoura Ponp.—Windsor County; southeastern part of town of Plymouth; inlet
Buffalo Brook; outlet, Black River (tributary to the Connecticut); small.
‘Walker map.
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Popuxnk Brook.—Windsor County; rises in the southwestern part of Norwich south
of the source of Tigerstown Brook, at an altitude of 1,400 feet; flvws southwest-
ward and is joined by Tigerstown Brook about a quarter mile northeast of its
junction with White River (tributary to the Connecticut); fall, ahout 1,040 feet;
length, 3% miles. Hanover sheet.

Poeug, TEE.—Windsor County; northern part of Woodstock; outlet, a stream about
1 mile long passing into Barnard Brook just aboye its junction witt Ottauquechee
River (tributary to the Connecticut); altitude, 1,170 feet; small. Woodstock
sheet.

Ponp Brooxk.—Addison County; rises in Bristol Pond in the northern part of Bristol,
at an altitude of 470 feet above sea level (approximate); takes a general north-
erly course to Lewis Creek (tributary to Lake Champlain and thus through
Richelieu River to the St. Lawrence) in the southern part of Hinesburg; length,
about 8 miles; fall, 140 feet; swampy about Bristol Pond and in middle course.
Middlebury and Burlington sheets. )

Poxnp Brook.—Chittenden County; rises in Colchester Pond in the eastern part of
the town of Colchester; flows southwestward 1 mile, then in gensral northwest-
ward 4 miles to its junction with Malletts Creek (tributary to Leke Champlain
and thus through Richelieu River to the St. Lawrence). Milton sheet.

Ponp Broox.—Chittenden County; rises in Hinesburg Pond in the northern part
of Hinesburg, at an altitude of 684 feet above sea level; takes a general south-
westerly course to its junction with La Platte River (tributary to Lake Champlain
and thus through Richelieu River to the St. Lawrence) near Hinesburg; length,
about 3 miles; fall, 355 feet, of which 200 feet occursin half a mile at Mechanics-
ville. Burlington sheet.

Foxp Brook.—Chittenden County; rises in Westford Pond in the southwestern part
of Westford; flows southeastward 1 mile, then east of north 1 mile into Rogers
Brook (tributary through Browns River to Lamoille River and Lake Champlain
and thus through Richelieu River to the St. Lawrence); intermittent. Milton
sheet.

Poxp Brook.—Essex County; rises in Cow Mountain Pond in the southern part of
the town of Granby; flows north of west 2 miles into Granby Stream (tributary
through Moose River to Passumpsic River and thus to the Connecticut). Walker
map.

Ponp Brook.—Lamoille County; rises in Wolcott Pond, in the easte'n part of Wol-
cott; flows northwestward, then southwestward, then southward into Lamoille
River (tributary to Lake Champlain and thus through Richelie River to the
St. Lawrence); about 3 miles long. Colton map and Walker map.

Ponp Brook.—Windham County; rises in Lowell Lake, in the northeastern part of
Londonderry, at an altitude or 1,290 feet above sea level; flows southward and
southwestward into West River (tributary to Connecticut River) in the south-
central part of Londonderry; fall, 310 feet; length, about 4 miles. Walker map
and Londonderry sheet.

Ponp Brook.—Windham County; rises on the southwestern slope of Stratton Moun-
tain at an altitude 2,390 feet above sea level; flows southeastward 2} miles to
Grout Pond, then west of south 2} miles to the northern part of the town of Somer-
set, where it joins East Branch of Deerfield River (tributary through Deerfield
River to the Connecticut); fall below Grout Pond, 140 feet. Londonderry sheet.

Porasa Brook.—Chittenden County; rises in the eastern part of South Burlington,
at an altitude ot 350 teet above sea level (approximate); flows northward about 1
mile, then turns and flows south of west to Lake Champlain (outlet through
Richelieu River to the St. Lawrence), which it enters at Queen Cit;” Park; length,
about 5 miles; fall, 250 feet. Burlington sheet.

.
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Porasm Brook.—Orange County; a stream draining a small area in the central part
of the town of Corinth and flowing southeastward into South Branch of Waits River
(tributary through Waits River to the Connecticut). Walker map.

Pouurney River.—Rutland County; rises in the northwestern part of the town of
Tinmouth, at an altitude of 1,800 feet above sea level; takes a tortuour but in
general northwesterly course to a point about 3 miles northwest of Fair Haven,
then turns and flows westward 4 miles to the mouth of Coggman Creel-, where
it makes another abrupt turn and flows west of south through East Bey to its
junction with Lake Champlain (outlet through Richelieu River to the St. Law-
rence) near Whitehall, N. Y.; length, including major windings, about 25 miles;
fall, approximately 1,600 feet, of which 500 feet occurs in the first 2 miles of its
course and 126 feet at Carvers Falls near Fair Haven; principal tributaries. Castle-
ton and Hubbardtonrivers. The basin contains a number of large lakes. Below
the village of Poultney the river forms the boundary befween Rutland County,
Vt., and Washington County, N. Y. Gaging station at Fair Haven, 1908. Sur-
veys and data from Pawlet, Castleton, and Whitehall sheets and Walker map.

PresToN Brook.—Chittenden County; rises in the southern part of Boltcn; flows
northward into Winooski River (tributary to Lake Champlain and thus through
Richelieu River to the St. Lawrence); about 2 miles long. Walker may;.

Prerry Ponn.—Caledonia County; western part of the town of Lyndon; ccnnected
with West Brook (tributary through Passumpsie River to the Connectict) by a
very short southward-flowing stream. Walker map.

Prince BrRook.—Chittenden County; rises in the eastern part of Bolton; flows south-

. ward into Winooski River (tributary to Lake Champlain and thus through Riche-
lieu River to the St. Lawrence); about 3 miles long. Walker map.

PrineLE Brook.—Chittenden County; rises near the village of Charlotte, at an ele-
vation of 240 feet above sea level; flows southwestward half a mile, then north-
westward into Home Creek (tributary to Lake Champlain and thus through
Richelieu River to the St. Lawrence); length, 1} miles; iall, 100 feet. Villsboro
sheet. '

ProrEr PoND.—Franklin County; northern part of the town of Highgate; discharges
by a stream flowing southwestward and westward toward the marsh along Rock
River (tributary to Lake Champlain and thus through Richelieu River to the
St. Lawrence); altitude, 212 feet. St. Albans sheet.

Pruppy Brook.—Bennington County; a small stream tributary to Green River
(tributary through Batten Kill to the Hudson); drains the south slope of Moffitt
Mountain in the town of Sandgate. Equinox sheet.

PurnaM Brook.—Caledonia and Essex counties; rises in the eastern part of the town
of Kirby; flows southeastward 4 miles and joins Moose River (fributary through
Passumpsic River to the Connecticut) near West Concord. Walker mag.

Quation Brook.—Windsor and Orange counties; rises at an altitude of 1,560 feet
near the boundary between the towns of Strafford and Sharon; flows scuthwest-
ward into White River (tributary to the Connecticut); several small 1 vanches,
one being a stream from Bush Pond, in the northern part of Sharon; fall, 1,080
feet; length, 5 miles. Walker map and Strafford sheet.

. R.

RakE Brancr.—Bennington and Windham counties; rises in the central part of
‘Woodford, Bennington County, on the northern slope of Prospect Mountain, at
an altitude of 2,440 feet; flows northeastward through several ponds, tl 2 largest
being Billings Pond in the northeastern part of Woodford, across the rorthwest
corner of Searsburg, and joins Deerfield River (tributary to the Connecticut) in
the southwest part of Somerset; chief branch, Redfield Brook; fall, 490 feet;
length, 7 miles. Bennington and Wilmington sheets.
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RaronNDA LARE.—See Ray Pond.

Ray Ponp.—Windham County; eastern part of the town of Wilmington; outlet, Bill
Brook to North Branch ot Deerfield River (tributary through Deerfield River to
the Connecticut); altitude 1,850 feet above sea level; area, 166 a~res; fall of out-
let, 250 feet; also known as Lake Raponda. Wilmington sheet.

ReapiNe HirL Brook.—Windsor County; rises in the northeastern part of Reading,
at an altitude of 1,500 feet; flows southward to its junction with Mill River
(tributary to the Connecticut); length, about 34 miles. Woodstock sheet.

ReapiNg, Poxp.—Windsor County; a small pond on the boundary line between
Reading and Plymouth, discharging by Buffalo Brook into Plyrounth Pond and
thus into Black River (tributary to the Connecticut). Walker nrap.

ReapsBoro PoNp.—Bennington County; western part of Readsboro; outlet, a stream
about 1 mile long flowing southeastward -into West Branch of Deerfield River
(tributary to the Cohnecticut) about 1 mile above Readsboro; al »ut half a mile
long; area, 54 acres; altitude, 1,970 feet. Walker map and Wilmington sheet on
which it is unnamed. ’

Rep Brook.—(Caledonia County; rises in the southern part of the tcwn of Peacham;
flows southeastward 4 miles and southwestward 3 miles into Wells River (tributary
to the Connecticut). Walker map.

ReDpFIELD Brook.—Bennington County; rises in the northeastern part of Wood-
ford, at an altitude of 2,340 feet; flows northeastward about 334 miles into Rake
Branch (tributary through Deerfield River to the Connecticut); receives branches
from Hagar Hill and Little Pond in the northern part of Woodfo~d; fall, 450 feet.
Bennington sheet.

ReservorrR PoNp.—Windham County, east-central part of the town of Ma.rlboro
two outlets, one being a stream passing northwestward to Marlboro Branch (tribu-
tary through West River to the Connecticut) and the other by way of Whet-
stone Brook (tributary to the Connecticut) at Brattleboro. V7alker ma.p; not
named on Brattleboro sheet. .

RiceMoND Brook.—Windsor County; rises in Lakota Lake in the southern part
of Barnard, at an altitude of 1,885 feet; flows south of east to its junction with Gulf
Stream (tributary through Barnard Brook to Ottauquechee River, a branch of
the Connecticut) in the eastern part of Barnard; fall, 875 feet; length, 33 miles.
Woodstock sheet.

RiceMonD Ponp.—Chittenden County; northeastern part of Richmond; outlet,
southward to Winooski River (tributary to Lake Champlain and thus through
Richelien River to the St. Lawrence) by a stream about 2 miles long; this stream
carries also the overfiow from Sanborn Pond. Colton map and Walker map.

Rirorp Brook.—Orange County; town of Braintree; a small eastward-flowing tribu-
tary of Third Branch of White River (tributary through White River tg the
Connecticut). Rochester sheet.

RrrrerBUSH PonD.—Lamoille County; northwestern part of the town of Eden; inlet
from Mud Pond; outlet, a stream about a mile long flowing eastward to Fryingpan
Brook (tributary through Gihon River to Lamoille River and Lake Champlain
and thus through Richelieu River to the St. Lawrence); verysmall. Walkermap.

Roaca Poxp.—Rutland County; west-central part of town of Hubb-rdton; outlet, a
stream one-fourth mile long flowing eastward to Austin Pond (outlet to Bomo-
seen Lake and thus through Castleton and Poultney rivers and Lake Champlain
to Richelieu River and the St. Lawrence), area, 17 acres; elevation above sea
level, 537 feet; fall of outlet, 69 feet. Castleton sheet.

RoarNg Branca.—Bennington County; rises in the western part of Stamford on a
southern slope of the Green Mountains, at an altitude of 2,780 feet; flows north-
westward into Pownal, where it joins South Stream (tributary through Walloomsac
River to Hoosic Rlver and thus to the Hudson) near the Benn‘mgton boundary
line; fall, 1,770 feet; length, 4 miles. Bennington sheet.
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RoArRING BraANCH.—Bennington County; formed in the southeastern part of Sunder-
land, at an altitude of 2,240 feet above sea level, by 'the union of Nerth Alder
and South Alder brooks; takes a very irregular course west and northwe<t about 9
miles to its junction with Batten Kill (tributary to the Hudson), 1 wile north-
east of Arlington; total fall, 1,600 feet; principal tributaries, South Fork and
Fayville Branch. Equinox sheet.

RoariNG Brook.—Bennington County; rises in the northern part oi Stamf-rd on the
southern slope of the Green Mountains, at an altitude of 2,580 feet; flows south-
ward and southeastward into North Branch of Hoosic River (tributary through
Hoosic River to the Hudson)in the southern part of Stamford; chief branch,
Nunge Brook; fall, 1,480 feet; length, 6 miles. Bennington sheet.

Roaring Brook.—Chittenden County; rises in the west-central part of Underhill;
flows southwestward to its junction with Browns River (tributary through La.
moille River to Lake Champlain and thus through Richelien River to the St..
Lawrence) in the northern part of the town of Jericho; about 5 miles long.
Colton map and Walker map.

Roaring Brook.—Essex County; rises in the northeastern part of the town of Averill;
flows northeastward across the town of Canaan into Connecticut F ‘ver near
Canaan post office; length, about 6 miles. Walker map.

RoarIiNG Brook.—Orange County; a stream about 6 miles long flowing southeast-
ward in the town of Bradford near the boundary between that town and Newbury
and discharging into Connecticut River. Walker map.

RoariNgG Brook.—Orleans County; rises in Sweeney Pond in the western part of
the town of Glover; flows eastward into Parker Pond, thence northeastward
and eastward into Barton River (tributary to Lake Memphremagog and thus
through Magog and St. Francis rivers to the St. Lawrence); lengtl, about 7
miles. Walker map.

RoariNg Broox.—Rutland County; rises in Buffum Pond in the southern part
of the town of Mount Tabor, at an altitude of 2,650 feet above sea level; flows
‘northward into Big Branch (tributary through Otter Creek to Lake Champlain
and thus through Richelieu River to the St. Lawrence) at Griffith; len«th, about

- 4 miles; fall, 1,000 feet; several small tributaries, one of which carries the over-
flow from three small ponds. Wallingford sheet.

RoariNg Brook.—Rutland County; rises in the northeastern part of Wallingford,
at an altitude of 1,700 feet above sea level; flows in a course somewhst south of
west for 24 miles, then northwestward for 2 miles to Otter Creek (tributay to Lake
Champlain and thus through Richelieu River to the St. Lawrence) at Walling-
ford; fall, about 1,170 feet. Wallingford sheet.

RoBins BrancE.—Addison County; risesin the western part of the town of Hancock;
flows eastward to Hancock post office, where it joins White River (tributary to
the Connecticut); length, 5 miles. Walker map and Rochester sheet.

Rock River.—Franklin County; rises in the southwestern part of Franklin; flows
southwestward into the town of Highgate, then northward into St. Armold, Canada,
where it turns and flows back into Highgate to its entrance into Missisquoi Bay,

. Lake Champlain (outlet through Richelieu River to the St. Lawren-e); about
13 miles long; principal tributary in Vermont, Saxe Brook. Colton msp, Walker
map, post-route map, and St. Albans sheet.

Rock River.—Windham County; rises in the northern part of the town of Dover,
at altitude of 2,300 feet above sea level; flows southeastward 8 miles to south New-
fane, where it joins Marlboro Branch (tributary through West River ¢ the Con-
necticut); fall, 1,660 feet, of which 800 feet occurs in 2 miles at the head. Wil-
mington and Brattleboro sheets.
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Rocky Brook.—Washington County; rises in the western part of Northfield; flows
southeastward into Dog River (tributary through Winooski River to Lake Cham-
plain and thus through Richelieu River to the St. Lawrence); length, about 4
miles. Colton map; unnamed on Walker map.

Rocx¥ Ponp.—Caledonia County; northern part of town of Sutton; two small in-
flowing streams; outlet to West Branch of Passumpsic River (tritutary through
Passumpsic River to the Connecticut); small. Walker map.

RopmaN Broox.—Lamoille County; rises near the central part of Hyde Park; flows
southward into Lamoille River (tributary to Lake Champlain and thus through
Richelieu River to the 8t. Lawrence) in the eastern part of Mor-istown Town-
ship; about 5 miles long. Walker map.

Roaers Broox.—Chittenden County; rises in the western part of the town of West-
ford; flows southeastward 3 miles, northeastward 1 mile, then southeastward again
half a mile into Browns River (tributary through Lamoille River to Lake Cham-
plain and thus through Richelieu River to the 8t. Lawrence). Milton sheet.

RoaErs Brook.—Windsor County; rises on the southwestern slope of Rochester
Mountain at an altitude of 2,000 feet; flows westerly 3 miles and joins White River

- (tributary to the Connecticut) 2 miles below the village of Rochester; fall, 1,230
feet. Rochester sheet.

Roop Ponp.—Washington County; southwestern part of Williamstown; very small;
outlet, Second Branch of White River (tributary to the Connecticut). Walker
map.

Roops Ponp.—Chittenden County; western part of Milton; outlet, a stream about
3 miles long flowing northward 2% miles then southwestward one-l alf mile to its
junction with Stone Bridge Brook (tributary to Lake Champlain and thus through
Richelieu River to the St. Lawrence); altitude, 374 feet. Milton sheet.

Roor Ponp.—Rutland County; at northeast base of Shaw Mountain, in the south-
western part of the town of Benson; one inlet, flowing through & swampy area
lying northwest of the lake; outlet, a stream three-fourths mile long flowing
southeastward to Coggman Creek (tributary through Poultney Piver to Lake
Champlain and thus through Richelieu River to the St. Lawrence); area, 40
acres; elevation above sea level, 370 feet; fall of outlet, 160 fest. Whitehall
sheet.

Rounp Ponp.—Caledonia County; town of Sheffield; a very small pond connected
with a short stream flowing northwestward into Long Pond (outle* through Bar-
ton River to Lake Memphremagog and thus through Magog and St. Francis
rivers to the St. Lawrence). Walker map. *

Rounp Ponp.—Essex County; in Warren Grant; an expansion of the southern end
of Norton Pond; outlet, Coaticook River to Massawippi River (tributary to St.
Francis River and thus to the St. Lawrence). Walker map.

Rouxp PoNp.—Orange County; west-central part of town of Newbury; a small pond
within the area drained by Chalmers Brook (tributary to the Commecticut); no
outlet mapped. Walker map.

Ruae Brooxk.—Franklin County; rises in the south-central part of St. Albans; flows
in general southwestward into Mill River (tributary to Lake Chamolain and thus
through Richelieu River to the St. Lawrence); about 3 miles lonz. St. Albans
sheet.

Runaway Ponp.—Orleans County; southern part of the town of Glover; at the head
of Barton River (tributary through Lake Memphremagog to Magog and St. Francis
rivers and thusto the St. Lawrence). In the early part of the nineteenth centurya
pond called Long Pond lay across the line between Greensboro and Glover and was
the head of Lamoille River. A short distance north lay a small pond from which
Barton River flowed. In order to increase the supply for a mill on Barton River,
an attempt was made on June 6, 1810, to open a channel through the bank between
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the two ponds. This bank proved to consist chiefly of loose sand, and as soon as
the water began flowing northward it immediately cut an immense channel by
which all the waters of Long Pond were discharged in a few minutes: The flood
destroyed thre mills and other property along Barton River and the bed of Long
Pond was left bare. This bed is now known by the name ““ Runaway F~d,”” but
a small stream flowing from its north end forms the head branch of Bar‘on River.
Walker map; Geography and geology of Vermont, by Zadock Thomrvson, pp.
194-195, Burlington, 1848; Report on the geology of Vermont, by Edward Hitch-
~ cock and others, vol. 2, pp. 729-730.

Rusa Poxp.—Lamoille County; southern part of the town of Eden; outlet, a stream
11 miles long flowing northeastward to South Pond (tributary throrgh Gihon
River to Lamoille River and thus through Lake Champlain and Riche'ieu River
to the St. Lawrence); about half a mile long. Colton map and Walker map.

RusseLL Brook.—Rutland County; rises in the southeastern part of Shrewsbury,
at an altitude of 2,040 feet above sea level; flows southwest and then west to its
junction with Mill River (tributary through Otter Creek to Lake Charrplain and
thus through Richelieu River to the St. Lawrence) in the northeastern part of
the town of Wallingford; length, about 5} miles; fall, about 1,000 feet; several
unnamed tributaries. Wallingford sheet.

S.

SaBiNE Ponp.—Washington County; southern part of Woodbury; inlet, Kingsbury
Brook; outlet by Kingsbury Brook to Winooski River (tributary to Loke Cham-
plain and thus through Richelieu River to the St. Lawrence). Colton map and
‘Walker map.

Sackerrs Brook.—Windham County; rises in the southwestern part of Westminster;
flows south across Putney and the northeast corner of Dummerston into Connec-
ticut River just south of Putney Station; length, about 5 miles. Walker map.

Sapawea Ponp.—Windham County; west-central part of Whitingham; about 1 mile
long; area, 137 acres; altitude, 1,670 feet; several inlets; outlet, a stream about 2
miles long flowing northwestward into Deerfield River (tributary to the Connec-
ticut). Wilmington sheet.

Sr. CaTHARINE LaoRE.—Rutland County; on line between the towns of Por'tney and -
Wells; inlets, Endless Brook and stream from Lily Pond; outlet through Little
Pond to Wells Brook (tributary through Mettawee River to Lake Chamrovlain and
thus through Richelieu River to the 8t. Lawrence); elevation above sea level,
477 feet; length, including Lily Pond and Little Pond, about 5 miles; maximum
width, 1 mile; area, 930 acres; steamboat route. Pawlet sheet.

SareM Ponp.—Orleans County; on the line between Derby and Salem, the greater
part of the pond being in Salem; inlet, Clyde River; outlet, Clyde River to Lake
Memphremagog (outlet through Magog and St. Francis rivers to the St. Law-
rence). Walker map.

SanBorN Ponp.—Chittenden County; western part of Bolton; near head of Duck
Brook; outlet, a stream 3} miles long flowing west then south to Winooski River
(tributary to Lake Champlain and thus through Richelieu River to the St. Law-
rence); very small. Colton map and Walker map. )

SarceeNT Ponp.—Rutland County; southwestern part of Pittsford; inlet, Castle-
ton River; outlet, Castleton River to Poultney River (tributary to Lske Cham-
plain and thus through Richelieu River to the St. Lawrence); elevation above
sea level, 600 feet; very small. Castleton sheet.

SaxE Broox.—Franklin County; rises north of Carter Hill, in Highgate; flows north-
ward into Rock River (tributary to Lake Champlain and thus through Richelieu
River to the St. Lawrence); about 4 miles long. Walker map and St. Albans
sheet.
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SaxToNs River.—Windham County; rises in the north-central part of Windham;
flows southeastward across Grafton and Rockingham and into the northeast
corner of Westminster, where it makes an abrupt turn toward the north and
flows into Connecticut River about 1 mile below Bellows Falls: receives one
large branch from the southwest, and several small branches; length, about 19
miles. Walker map.

Scorts Brookr.—Orange County; a stream about 5 miles long rising in the western
part of Newbury and flowing northeastward into Wells River (tributary to the
Connecticut). Walker map.

SeavER Brook.—Orleans County; rises in a small pond in the southeastern part
of Albany; flows in a general southwesterly direction to its junction with Black
River (tributary to Lake Memphremagog and thus through Magog #nd St. Francis
rivers to the St. Lawrence); about 6 miles long; several small tribvtaries, includ-
ing stream from Little Hosmer Pond. Walker map.

SeweLL Brook.—Windsor County; rises in the southwestern part of Ludlow; flows
northward into Black River (tributary to the Connecticut) near Ludlow post
office; b miles long. Walker map.

Seymour Lakg.—Orleans County; central part of Morgan; several inf owing streams
draining small lakes; outlet, Mill River to Clyde River (tributary through Lake
Memphremagog to Magog and St. Francis rivers and thus to the 8. Lawrence; 3
miles long and nearly 1 mile in average width. An arm extencing westward
from the north end is about 2 miles wide. Walker map.

SeARP Brook.—Windham County; rises in the south-central part cf the town of
Windham; flows southward into northeastern Jamaica, where it jo'ns Mill Brook
to form Howard Brook (tributary through West River to the Connecticut).
Walker map.

SHEFFIELD BroOK.—Orleans County; a small stream in Westmore floving eastward
into Willoughby Lake (outlet, Willowby River to Barton River, which is tributary
to Lake Memphremagog and thus through Magog and St. Francis rfvers to the St.
Lawrence). Walker map.

SHELBURNE Ponp.—Chittenden County; eastern part of Shelburne; 2 inflowing
streams shown; outlet northward by Muddy Creek to Winooski River (tributary
to Lake Champlain and thus through Richelieu River to the £t. Lawrence);
elevation above sea level, 329 feet; about 134 miles long by half a mile wide;
marshy areas to south, west, and north. Colton map, Walker map, post-route
map, and Burlington sheet.

SreLpON Brook.—Caledonia County; rises in the northwestern part of the town of
Danville; flows southeastward 4 miles into Morrills Brook (tribmtary through
Sleepers River to Passumpsic River and thus to the Connecticut). Colton map
and Walker map.

SHEPARD Broor.—Washington County; rises in the northwestern part of Faystown;
flows southeastward into Mad River (tributary through Winooski River to Lake .
Champlain and thus through Richelieu River to the St. Lawrence) in the
northern part of the town of Waitsfield; about 6 miles long. Walker map.

SuePHERD Broor.—Windsor County; rises in the eastern part of Hartland, at an
altitude of 880 feet; flows southeastward and northeastward about 2 miles into
Connecticut River; fall, 560 feet. Hanover sheet.

SHREWSBURY Ponp.—Rutland County; southwestern part of Shrewsbury; outlet,
a stream 1 mile long flowing northward to Mill River (tributary through Otter
Creek to Lake Champlain and thus through Richelieu River to the St. Law-
rence); area, 63 acres; elevation above sea level, 1,457 feet; fall of outlet, 580
feet; pond is about half a mile long by one-fourth mile wide. Wallingford and
Rutland sheets.
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Smver Laxe.—Addison County; northeast corner of Leicester; outlet, a stream
about 1 mile long flowing northward to Sucker Brook (tributary throigh Lake
Dunmore to Leicester River, Otter Creek, and Lake Champlain and thus through
Richelieu River to the St. Lawrence); elevation above sea level, 1,241 feet;
fall of outlet, 340 feet; lake is about three-fourths mile long by one-feurth of a
mile wide; area, 70 acres. Brandon sheet.

Smver Laxe.—Franklin County; on line between the towns of Fairfax and Georgia;
outlet, a stream 2 miles long flowing southward to Beaver Meadow Braok (trib-
utary through Lamoille River to Lake Champlain and thus through Richelieu
River to the St. Lawrence); altitude, 783 feet. Milton sheet.

SmveRr Lake.—Windsor County; north-central part of the town of Barnari; several
small inflowing streams; outlet, a short stream flowing northwestward to a tribu-
tary of Locust Creek (tributary to the Connecticut); altitude, 1,305 feet; lake is
about half a mile wide (north-south) and nearly three-fourths of a rile long;
area, 96 acres. Woodstock sheet.

SmpsoNn Brook.—Windham County; rises in the northern part of Townshend;
flows southward into West River (tributary to Connecticut River); 7 miles long.
‘Walker map.

SraBBrIDGE Brook.—Rutland County; a stream 2 miles long; rises in the north-
eastern part of the town of Chittenden, at-an altitude of 2,500 feet; flows in
a southwesterly direction to Morrill Brook (tributary through White Riwér
to the Connecticut) a quarter of a mile above Michigan Camp; fall, 1,050 feet.
Rochester sheet. ’

SieepeErs Rrver.—Caledonia County; rises in the southern part of the town of
Wheelock; flows southeastward 12 miles into Passumpsic River (trihutary to
the Connecticut) near city of St. Johnsbury; several tributaries, all short, the
largest being Morrills Brook. Colton map, Walker map, and post-route map.

Surra BrRook.—Addison and Windsor counties; rises in the eastern part of the town
of Goshen, at an altitude of about 2,600 feet; flows southeastward a distance of
3% miles to its junction with Brandon Brook (tributary to White River and thus to
the Connecticut); fall, 1,130 feet. Rochester sheet.

Surra Brook.—Windham County; rises in the northwestern part of the town of New-
fane; flows southeasteard into West River (tributary to the Connectict); about
6 miles long. Walker map.

Snow Brook.—Rutland County; rises on the western slope of Pond Mountain, in the
town of Wells, at an altitude of 1,100 feet above sea level; flowssouthward 14 miles
to Wells Brook (tributary through Mettawee River to Lake Champlair and thus
through Richelieu River to the St. Lawrence); fall, 540 feet. Pawlet sheet.

SoMeERSET REsERVOIR.—Se¢e¢ Chases Pond.

Sourn Brancu.—Windsor County; rises in the northeastern part of the town of
Reading, at an altitude of 1,600 feet; flows northeastward and northward through
the town of Woodstock into Ottauquechee River (tributary to the Connecticut)
near Woodstock; numerous unnamed branches; fall, 930 feet; lengtl . 8 miles.
‘Woodstock sheet.

Soura Brook.—Franklin County; rises in the eastern part of Averys Gore; flows
northward into Tamarack Brook (tributary through Missisquoi River.to Lake
Champlain and thus through Richelieu River to the St. Lawrence) ir. the town
of Montgomery; about 4 miles long; called Trout Brook on Colton map and post-
route map; South Brook on Walker map.

Sourn Broox.—Orleans County; rises in the southwestern part of town of Jay; flows
northeastward into Jay Brook (tributary through Missisquoi River to Lake Cham-
plain and thus through Richelieu River to the St. Lawrence); abort 6 miles
fong. Colton map. ’
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Sours Brook.—Rutland County; rises on the southwestern slope of Spoon Moun
tain, in the southern part of the town of Middletown, at an altitvde of 1,050 feet
above sea level; flows northward and northwestward to its junctior with Poultney
River (tributary to Lake Champlain and thus through Richelieu River to the
St. Lawrence) three-fourths of a mile west of Middletown Springs; length, 3}
miles; fall, 270 feet; several small tributaries draining the sloper of Spoon, Mor-
gan, and Barber mountains; principal tributary, Coy Brook. Prwlet sheet.

Soura Fork.—Bennington County; rises in the southeastern part of Sunderland, at
an altitude of 3,000 feet above sea level; flows southwestward about 1 mile, west
1 mile, then irregularly northwestward toits junction with Roaring Branch (tribu-
tary to Batten Kill and thus to the Hudson); about 5 miles l-ng; fall, 1,500
feet. Equinox sheet.

Sourr PoNp.—Lamoille County; south-central part of the town of Eden; inlet from
Rush Pond; outlet, a stream about a mile long flowing northwessward and west-
ward to Gihon River (tributary through Lamoille River to Lake Champlain and
thus through Richelieu River to the St. Lawrence); 13 miles long by half a
mile wide; immediately east of South Pond is Fletcher Pond, for which no out-
let is shown on the maps. Colton map and Walker map.

SourH Ponp.—Orange County; asmall pond in the western part of th~ town of Brook-
field, drained by a stream flowing eastward into Colts Pond; outlet, a stream
flowing to Ayers Brook and thus through Third Branch of White River to White
River and to the Connecticut. Walker map.

Sovr Ponp.—Windham County; seutheastern part of the town of Marlboro; outlet,
a stream 3} miles long flowing in general southwestward into Green River (tributary
through Deerfield River to the Connecticut); altitude, 1,640 feet; area, 198 acres.
Brattleboro sheet.

Sours StrREAM.—Bennington County; rises in the eastern part of Pownal, west of
The Dome, at an altitude of 1,880 feet; flows west of north into Barber Pond;
thence northward into Bennington, joining Walloomsae River (tributary through
Hoosic River to the Hudson) at the city of Bennington; several small ponds lying
in its course; chief tributaries, Roaring Branch and Jewett Brook; fall, 1,150
feet; length, 8 miles. Bennington sheet.

SrauLpiNG Brook.—HEssex County; a stream about a mile long rising in the south-
eastern part of the town of Averill and flowing southeastward to East Branch of
Nuthegan River (tributary to the Connecticut). Walker map and private surveys.

Seruce Ponp.—Addison County; southern part of the town of O-well; outlet, a
stream three-fourths of a mile long flowing southward to northwest end of Sunset
Lake (outlet through Little Pond to Hubbardton and Poultney rivers and Lake
Champlain and thus through Richelieu River to the St. Lawr2ance); elevation
above sea level, 670 feet; fall of outlet, 167 feet. Ticonderoga sheet.

StamMrorp Ponp.—Bennington County; northern part of Stamford; outlet, a stream
about 2 miles long flowing northeastward into West Branch of Deerfleld River
(tributary through Deerfield River to the Connecticut); area, 11 acres; altitude,
2,380 feet; small. Bennington sheet.

Stamrorp STREAM.—Bennington County; rises on the slopes of the Green Mountains
in the northwestern part of Stamford, at an altitude of 2,760 feet; flows irregularly
northward through Dunville Hollow into City Stream, a branch of Walloomsac
River (tributary through Hoosic River to the Hudson); receives a stream from
Sucker Pond; fall, 1,300 feet; length, 5 miles. Bennington she~t.

Stanpine PonD.—Windsor County; northwestern part of Sharon; outlet, short
stream flowing westward to Fay Brook, branch of White River (tributary to the
Connecticut); area, 17 acres, Strafford sheet.

StansoPE BrROOK.—Franklin County; rises in the eastern part of Richford; flows
northwestward into Missisquoi River (tributary to Lake Champlain and thus
through Richelieu River to the St. Lawrence) at Stevens Mills post office; 33
miles long. Colton map and Walker map.
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StaNLEY BrOOXK.—Orleans County; rises near the center of the town of G-eensboro;
flows southward into Greensboro Brook (tributary through Lamoille River to
Lake Champlain, and thus through Richelieu River to the St. Lawrence); about
2% miles long. 'Walker map.

STaNNARD Ponp.—Caledonia County; southeastern part of the town of Stannard;
outlet, a stream about 3 miles long (considered the head of Joes Brook, tributary
through Passumpsic River to the Connecticut), discharging into Coles Pond. ’
Walkér map.

StaprLes Ponp.—Orange County; a small pond in the northern part of Will*+vmstown,
discharging by a stream flowing through Cutters Pond to Stevens Branch of Winoo-
ski River (tributary to Lake Champlain and thus through Richelieu River to
the St. Lawrence). Walker map.

SteELE BroOk.—Franklin County; rises in the southeastern part of the town of High-
gate; flows northward into Rock River (tributary to Lake Champlain and thus
through Richelieu River to the St. Lawrence); 1} miles long. St. Altanssheet.

STepHENS BROOK- Se¢ Stevens Brook.

SterLING BROOK.—Washington County; rises in the northwestern part of Warren;
flows southeastward to Clay Brook (tributary through Mad River to Winooski
River and Lake Champlain and thus through Richelieu River to the St. Law-
rence); 134 miles long. Walker map.

StETSON BroOK.—Addison County; rises in the northwestern part of Granville;
flows north of east into Mad River (tributary through Winooski River to Lake
Champlain and thus through Richelieu River to the St. Lawrenc?) in the
southern part of Warren, Washington County; about 1 mile long. Wslker map.

Stevens Brook.—Franklin County; rises near the central part of the town of St.
Albans; flows northward, northwestward, and then southwestward into Lake
Champlain (outlet through Richelieu River to the St. Lawrence) at tl » head of
St. Albans Bay; about 8 miles long; principal tributary, Jewett Brool. Colton
map, Walker map,and St. Albans sheet.

STEVENS BRrOOK.—Orange County; rises in the northern part of Will‘amstown;
takes a general northerly course to its junction with Winooski River (tributary to
Lake Champlain and thus through Richelieu River to the St. Lawren~e) in the
town of Berlin; principal tributaries, Jail and Ketchum Brooks and st-ecam from
Berlin Pond; about 8 miles long. Colton map, Walker map, and post-route
map. Spelled “Stephens” on Colton and post-route maps.

StevENSONS BrOOK.—Orleans County; rises in the northeastern part of Lowell;
flows westward into Missisquoi River (tributary to Lake Champlain and thus
through Richelieu River to the St. Lawrence); about 3 miles long, Walker map.

Stevens River.—Caledonia County; rises in the southwestern part of town of Dan-
ville; flows southeastward across the northeastern corner of Peacham into Barnet,
where it joins Connecticut River; principal tributaries, streams drairing small
ponds in Peacham and Harvey Lake in Barnet. Walker map; called Peacham
Hollow Brook on Colton map.

StiLEs Ponp.—Caledonia County; northern part of the town of Waterford; outlet, a
stream about a mile long flowing northwestward into Moose River (tributary
through Passumpsic River to the Connecticut). Walker map.

Stocker Brook.—Caledonia County; rises in the west-central part of tl o town of
Danville; flows eastward 4 miles, then northeastward 1} miles into the western
part of the town of St. Johnsbury, where it joins Sleepers River (tributary through
Passumpsic River to the Connecticut). Walker map; called Stoker Brook on
Colton map.

StoneEs Brook.—Franklin County; rises in the northern part of Fletcher; ﬂows
southwestward to its junction with Lamoille River (tributary to Lake Champlain
and thus through Richelieu River to the St. Lawrence) in the southe n part of
the town of Fairfax; about 6 miles long. Walker map.
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SroneE BripE Brook.—Franklin County; rises in the northeasterr part of Milton;
flows northward then westward about 2} mills, northward 2 miles. then westward
and southwestward about 5 miles to Lake Champlain (outlet through Richelieu
River to the St. Lawrence). Colton map, Walker map, and Milton sheet.

StonEs Ponp.—Orleans County; town of Glover; inlet, from Daniels Pond; outlet,
a stream a mile long flowing south of east into Barton River (tributary to Lake
Memphremagog and thus through Magog and St. Francis rivers to the St. Law-
rence). Walker map.

Stoxy Brook.—Bennington County; rises in the southeastern parf of the town of
Dorset, at an altitude of 1,000 feet above sea level; flows soutl westward to its
junction with Batten Kill (tributary to the Hudson); length, 14 miles; fall, 290
feet. Equinox sheet.

Stony Broor.—Lamoille County; rises in the northern part of Johnson; flows
northwestward into North Branch of Lamoille River (tributary through Lamoille
River to Lake Champlain and thus through Richelieu River to tte St. Lawrence)
in the town of Waterville; about 2 miles long. Colton map and Walker map.

Stony Brook.—Rutland and Windsor counties; rises in the northeastern part of the
town of Sherburne; flows north into Fletcher Brook, a branch of White River
(tributary to the Connecticut); length, 5 miles. Walker map and Rutland sheet.

StraTTON BROOK.—Bennington County; rises in the southwest corner of Glasten-
bury on a western slope of the Green Mountains, at an altitude of 2,550 feet;
flows southwestward across the southeast corner of Shaftsbury into northeastern
Bennington, where it joins Furnace Brook, a branch of Walloorsac River (trib-
utary through the Hoosic River to the Hudson); fall, 1,700 feet; length, 3 miles.
Bennington sheet.

StrarroN Ponp.—Windham County; a pond about 1 nile long in the northwestern
part of Stratton; altitude, 2,470 feet; several small inlets; outlet, a stream flow-
ing north into Winhall River, 3 branch of West River (tributamy to the Con-
necticut; area, 244 acres. Londonderry sheet.

SrreerErR Brook.—Chittenden County; rises on Arrowhead Mountain in Milton;
flows northwestward 2% miles, then southward and southeastwarl 2} miles to its
junction with Lamoille River (tributary to Lake Champlain ard thus through
Richelieu River to the St. Lawrence). Milton sheet.

Sucker Brook.—Addison County; rises in the northwestern part of Goshen; takes
a general but very irregular westerly course to Lake Dunmore (outlet through
Leicester River to Otter Creek and Lake Champlain and thus through Riche-
lieu River to the St. Lawrence); length, about 6 miles; fall, somewhat more
than 1,000 feet, of which 600 feet occurs within 1} miles of the lake; several
small tributaries, including Dutton Brook and stream from Silver Lake. Bran-
don and Rochester sheets.

Sucker Brook.—Chittenden County; rises on the northern slope of Mount Pritchard,
in the eastern part of the town of St. George, at an altitude of 700 feet above sea
level; flows irregularly northwestward to its junction with Muddy Brook (tribu-
tary through Winooski River to Lake Champlain and thus through Richelieu
River to the St. Lawrence) in the southwestern part of the town of Williston;
about 3 miles long; fall, about 380 feet. Walker map and Burlington sheet.

Sucker Brook.—Grand Isle County; rises in the southern part of Alburg, at an
altitude of 140 feet above sea level; flows southwestward into Le. Motte Passage,
Lake Champlain (outlet through Richelieu River to the St. Lawrence); 24 miles
long; fall, 43 feet. Rouses Point sheet.

Sucker Brook.—Rutland County; rises in the southeastern part of the town of
Hubbardton, at an altitude of 1,100 feet above sea level; flows southwestward
into Bomoseen Lake (outlet through Castleton and Poultney rivers to Lake
Champlain and thus through Richelieu River to the St. Lawre'-oe), length, 43
miles; fall, about 687 feet. Castleton sheet. -
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Sucker Ponp.—Bennington County; in the northwestern corner of  amford;
outlet, a stream less than a mile long flowing into Stamford Stream, a branch
of City Stream, tributary through Walloomsac River to Hoosic River (tributary
to the Hudson); altitude, 2,250 feet; area, 39 acres. Bennington sheet.

Svear Horrow Brook.—Rutland County; risesin the northeastern part of Brandon,
at an altitude of 1,300 feet above sea level; flows southward to its junction with
Furnace Brook (tributary through Otter Creek to Lake Champlain and thus
through Richelieu River to the St. Lawrence) half a mile southwest of Pittsford
Mills; length, about 9 miles; fall, 900 feet. Brandon and Castleton sheets.

SunperrLaND Brook.—Chittenden County; rises in the southeastern part of Col-
chester; flows northward 4 miles, then westward and southward 3 miles into
Winooski River (tributary to Lake Champlain and thus through Pichelieu
River to the St. Lawrence). Walker map and Milton sheet.

SunseT Lake.—Rutland County; northeastern part of the town of Benson; inlets
from Spruce, Doughty, and Mud ponds; contours indicate that outlet m~y be by
a channel about 350 feet long leading from northeast corner of lake to Little Pond
(outlet through Hubbardton and Poultney rivers to Lake Champlain and thus
through Richelieu River to the St. Lawrence), though no connecting stream is
shown on the map; area, 256 acres; elevation above sea level, 503 feet. Ticon-
deroga and Whitehall sheets.

SweeNeY PoNp.—Orleans County; town of Glover; outlet, a stream (head of Roaring
Brook) to Parker Pond (outlet, Roaring Brook to Barton River, tril ~tary to
Lake Memphremagog and thus through Magog and St. Francis rivers to the St.
Lawrence); small. Walker map. .

Swirr BrRooK.—Franklin County; rises in the central part of Fairfax; flows west of
south into Lamoille River (tributary to Lake Champlain and thus through
Richelieu River to the St. Lawrence); about 3 miles long. Milton sheet.

Syres Horrow Brook.—Rutland Gounty; rises on the southern slope of VVoodlawn
Mountain in the town of Danby, at an altitude of 2,800 feet above sea leel; flows
westward and southwestward 23 miles into Mettawee River (tributary to Lake
Champlain and thus through Richelieu River to the St. Lawrence) near North
Rupert; fall, 2,060 feet. Pawlet sheet. .

SyMs Ponp.—Caledonia County; northeastern part of town of Ryegate; inlet and
outlet, Manchester Brook (tributary to Connecticut River). Walker map.

T

Tasor Brook.—Orange County; rises in the northern part of the town of Topsham
flows southward and enters Waits River (tributary to the Connecticut) at East
Corinth post office; about 10 miles long. Walker map.

Tarr Brook.—Orleans County; rises in the central part of Westfield; flovs south-
eastward then northeastward into Missisquoi River (tributary to Lake Champlain
and thus through Richelieu River to the St. Lawrence); tributary, Tin Brook;
about 43 miles long. Walker map.

Tamarack Brook.—Franklin County; rises in the southern part of Mortgomery;
flows northeastward into Trout River (tributary through Missisquoi River to
Lake Champlain and thus through Richelieu River to the St. Lawrerce) near
Montgomery Center; about 3 miles long. Walker map and Colton map.

TANNER BroOK.—Bennington County; rises on the southern slope of Equinox Moun-
tain in the western part of Manchester, at an altitude of about 3,100 feet above
sea level; takes a general southerly course to its junction with Batten Kill
(tributary to Hudson River) at Sunderland; length, 3% miles; fall, 2,50" feet, of
which 2,300 feet occurs in the upper 2 miles of its course. Equinox sheet.

Tavror Brook.—Addison County; town of Hancock; a stream about 2 miles long
rising on Gillespie Mountain and flowing southward into Hancock Branch (tribu-
tary through White River to the Connecticut)near Branch School. Rochertersheet,

73175°—wep 424—17——14



208 SURFACE WATERS OF VERMONT,

TENNEY Broor.—Rutland County; rises near Mendon, at an alti‘ude of 960 feet
above sea level; flows southwestward into East Creck (tributar~~ through Otter
Creek to Lake Champlain and thus through Richelieu River to the 8t. Law-
rence) at Rutland; length, about 4 miles; fall, 420 feet. Rutland sheet.

TeRRY BroOok.—Bennington County; rises in the northern part of Sandgate; flows
sonthwestward 34 miles to its junction with Camden Valley creek (tributary
through Batten Kill to the Hudson). Equinox sheet.

Texas Brook.—Addison County; rises in Texas Gap in the town of Granville; flows
southwestward 2 miles, then southeastward 1 mile into Hancocl: Branch (tribu-
tary through White River to the Connecticut). Rochester sheet.

TaATCHER BrOOK.—Addison County; rises in the southeastern par’ of the town of
Granville; flows southwestward 34 miles into White River ({ributary to the
Connecticut). Walker map and Rochester sheet.

TeAYER BROOK.—Orange County; rises in the southwestern part of the town of
Braintree; flows southeastward and eastward 4 miles, and joins Third Branch of
White River (tributary through White River to the Connecticut) at the village
of Randolph. Walker map.

TrorPE Broox.—Chittenden County; rises near Charlotte, at an elevation of about
250 feet above sea level; flows southward 24 miles, then westvrard half a mile
into Lake Champlain (outlet through Richelieu River to the St. Lawrence); fall,
150 feet; length, 3 miles. Willsboro sheet.

TaUNDERING BroOK.—Rutland County; rises in the southwestern part of the town
of Sherburne, at an altitude of 2,520 feet; flows northwestward through Pico
Pond, northward and northeastward, and joins Ottauquechee Piver (tributary
to the Connecticut) in the northern part of Sherburne. Walker map; shown but
not named on Rutland sheet.

TickLENAKED Ponp.—Caledonia County; southern part of town of Ryegate; outlet,
a stream 1 mile long flowing southwestwagd into Wells River (tributary to the
Connecticut). Walker map.

Tmp HorLow Brook.—Bennington County; a stream rising on the west slope of
Red Mountain and flowing northwestward and westward into Green River (tribu-
tary through Batten Kill to the Hudson) in the southern part of the town of
Sandgate. Equinox sheet.

TicERTOWN BrOOK.—Windsor County; rises in the southwestern part of Norwich,
at an altitude of 1,400 feet; flows westward and southwestward and joins Podunk
Brook about one-quarter of a mile northeast of its junction with White River
(tributary to the Connecticut); fall, about 1,000 feet; length, 3} miles. Hanover
sheet.

TipeN Ponp.—Windsor County; a small pond in the eastern part of the town of
Norwich, discharging by a short stream flowing somewhat wert of south into
Connecticut River. Walker map.

Tmx Brook.—Orleans County; rises in the central part of Westfield; flows south-
eastward into Taft Brook (tributary through Missisquoi River to Lake Cham-
plain and thus through Richelieu River to the 8t. Lawrence); at out amile long.
Walker map.

TiNKER Brook.—Rutland and Windsor counties; rises in the northeastern part of
Shrewsbury; flows southeastward into Plymouth Pond, which discharges by a
stream into Black River (tributary to the Comnecticut); about 23 miles long.
Walker map.

TinmouTE Pond.—Rutland County; south of Clark Mountain in southeastern corner
of Tinmouth; outlet, a stream three-fourths of a mile long flowin~ westward into
Clarendon River (tributary through Otter Creek to Lake Chanrvlain and thus
through Richelieu River to the St. Lawrence) about 1 mile be'nw the head of
ge latter; elevation above sea level, 1,210 feet; fall of outlet, 170 feet. Pawlet

eet,
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Toap Poxp.—Orleans County; town of Charleston; a small pond in the vestern part
of the town of Charleston, discharging by a short stream flowing ncrtheastward
into Clyde River (tributary through Lake Memphremagog to Magog and St.
Francis rivers and thus to the St. Lawrence). Walker map.

Toap Poxp.—Orleans County; a small pond in the northeastern part of Morgan,
discharging by a stream flowing southwestward into Seymour Lake (outlet by
way of Mill River through Echo Pond to Clyde River, which is tributary through
Lake Memphremagog to Magog and St. Francis rivers and thus to the St. Law-
rence). Walker map.

Toppy Broox.—Orange County; town of Braintree; a stream 1} miles loug, flowing
northeastward into Riford Brook (tributary through Third Branch of White
River to White River and thus to the Connecticut). Rochester shee*.

TowNsEND Brook.—Rutland County; a stream about 3 miles long, flowing eastward
from the eastern part of the town of Chittenden into Pittsfield, where it enters
Tweed River (tributary through White River to the Connecticut); fall, 1,700
feet. Rochester sheet.

Tracy Brook.—Franklin County; rises in the central part of Fairfax; flows south- -
westward into Lamoille River (tributary to Lake Champlain and thus through
Richelieu River to the St. Lawrence); about 3 miles long. Coltcn map and
Walker map.

TrAIN Broox.—Rutland County, rises in the northeastern part of Midletown, at
an altitude of 1,950 feet above sea level; flows southward to its junction with
Poultney River (iributary to Lake Champlain and thus through Richelieu River
to the St. Lawrence) 1 mile east of Middletown Springs; length, about 2} miles;
fall, 950 feet. Castleton and Pawlet sheets.

Trout Brook.—Chittenden County; rises near the central part of the town of Milton;
flows west of south 2 miles, northwestward 2 miles, then southwestward again 1
mile into Lake Champlain (outlet through Richelieu River to the St. Lawrence).
Milton sheet.

TrouT Brook.—Franklin County; rises in the central part of Berkshire; flows south-
westward to its junction with Missisquoi River (tributary to Lake Champlain and
thus through Richelieu River to the St. Lawrence) in the northwes*ern part of
the town of Enosburg; about 4 miles long. Colton map and Walker map.

TroUT Brook.—Orleans County; rises in the northwestern part of Brownington;
flows southwestward 4 miles into Barton River (tributary through Lake Mem-
phremagog to Magog and St. Francis rivers and thus to the St. Lawrence).
Walker map.

TrouT Lake.—Franklin County; southeastern part of Bakersfield; outlet, a stream
2 miles long flowing northwestward into Black Creek (tributary through Mis-
sisquoi River to Lake Champlain and’thus through-Richelieu Rive~ to the St.
Lawrence); about half a mile long. Walker map.

Trour River.—Franklin County; rises in the northwestern part of Wesifield; flows
southwestward into the town of Montgomery, where it turns and flows westward
and then northwestward to its junction with Missisquoi River (tributary to Lake
Champlain and thus through Richelieu River to the St. Lawrence) ir the south-
eastern part of Berkshire; about 13 miles long; principal tributaries, Tamarack
and Mill brooks. Colton map, Walker map, and post-route map.

Tucker Brook.—Addison County; town of Hancock; a stream about 2 miles long,
rising on the south slope of Gillespie Mountain and flowing southea<tward and
southward into Hancock Branch (tributary through White River to the Connec-
ticut) half a mile east of Branch School. Rochester sheet.
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TunNEL Brook.—Addison County; town of Hancock; rises near Hancock Tunnel,
east of Philadelphia Peak; flows northwestward 1 mile, then northeastward 13
miles into White River (tributary to the Connecticut) northwest of Cobble Hill.
Rochester sheet.

Tweep River.—Rutland County; rises in the northeastern part of the town of Men-
don; flows north of east into the town of Sherburne, then in general northward,
crossing corners of the towns of Sherburne, Stockbridge, and Chittenden, to the
eastern part of Pittsfield, thence eastward into Stockbridge agair. where it joins
White River (tributary to the Connecticut); length, 10 miles. YTalker map and
Rutland and Rochester sheets.

Tweep River, West BrRancE.—Rutland County; rises in the nortl ern part of the
town of Chittenden, at an altitude of 3,200 feet; flows southeasterly 93 miles and
joins Tweed River (tributary through White River to the Conracticut) at the
village of Pittsfield; fall, 2,150 feet. Rochester sheet.

TweENTYMILE STREAM.—Windsor County; rises in the southwestern rart of Reading;
flows southeastward into Black River (tributary to the Connecticut) in the town
of Cavendish near Proctorsville post office; several small tributaries; length,
about 7 miles. Walker map.

TyLErs BrancH.—Franklin County; rises in the southern part of Enosburg; flows
northwestward to its junction with Missisquoi, River (tributary to Lake Cham-
plain and thus through Richelieu River to the St. Lawrence) in the eastern part
of the town of Sheldon; about 9 miles long; tributaries, Cold Hollow and
Bogues brooks. Walker map, Colton map, and post-route map.

U.

Umrire Broox.—Essex County; a stream about 4 miles long rising in the northern
part of the town of Victory and flowing southeastward to its jurction with Mill
Brook, with which it forms Bog Brook (iributary through I®cose River to
Passumpsic River and thus to the Connecticut). Walker map.

V.

Vam Brook.—Rutland County; rises in the northwestern part of the town of Middle-
town, at an altitude of 1,240 feet above sea level; flows southward to its junction
with Poultney River (tributary to Lake Champlain and thus through Richelieu
River to the St. Lawrence) 1 mile west of Middletown Springs; length, about 2
miles; total fall, 470 feet. Castleton and Pawlet sheets.

VersHIRE Brook.—Orange County; a short tributary of Ompompanoosuc River
(tributary to the Connecticut), draining the central part of the town of Thetford.
Walker map. .

. W.

Warrs River.—Orange County; rises on Knox Mountain in the northern part of the
town of Orange; flows southeastward across the southwest corner of Topsham, the
northeast corner of Corinth, and the center of Bradford into Connecticut River;
length, 20 miles; principal tributaries, Tabor Brook and South B-~uch. Walker
map and Colton map.

Waits RIveEr, SoutH BraNcE.—Orange County; rises in the southwestern part of
the town of Corinth; flows very irregularly eastward to its juncion with Waits
River (tributary to the Connecticut) in the western part of the town of Bradford;
about 10 miles long; principal named tributary, Potash Brook. Walker map. -

WaLKERS Ponp,—Orleans County; northern part of Lowell; outlet, a stream 1 mile
long flowing southeastward into Missisquoi River (tributary to l.ake Champlain
and thus through Richelieu River to the St. Lawrence); about I alf a mile long.
‘Walker map.
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Warrace Brook.—Essex County; rises in the eastern part of the town of Granby;
flows southwestward 14 miles, then southeastward 3 miles into Connecticut River
in the eastern part of the town of Guildhall. Walker map.

Warrace Ponp.—See Forest Lake,

WarninerorD Ponp.—Rutland County; southern part of Wallingford; outlet, by a
stream about 3 miles long flowing very irregularly northeastward into I4ll River
(tributary through Otter Creek to Lake Champlain and thus through Richelieu
River to the St. Lawrence) in the town of Mount Holly; elevation above sea level,
2,157 feet; fall of outlet, 925 feet; nearly a mile long; area, 87 acres; conuected by
channel about one-fourth of a mile long with a small pond lying scuth of it.
Wallingford sheet.

WarrooMsac Brook.—Bennington County; rises as Bolles Brook in the southern
part of Glastenbury, at an altitude of 3,100 feet; flows southwestward through
northwestern Woodford into Bennington, whence it is called Walloomsse River;
chief branches, Bickford Hollow Brook and City Stream. Bennington sheet.

WarroouMsac River.—Bennington County, Vt., and Rensselaer County, N. Y.;
rises in the southern part of Glastenbury, Vt., at its headwaters being called
Bollesand Walloomsac brooks; altitude, 3,100 feet above sea level; flowsirregularly
southwestward across northwestern Woodstock into Bennington, therre north-
westward and westward to Hoosick Junction, Rensselaer County, N. Y., where
it joins Hoosic River (tributary to the Hudson); chief tributaries in Vermont,
Walloomsac and Furnace brooks, South Stream, and Paran, Little White, and
White creeks; fall, 2,720 feet, of which 2,200 feet occursin 8 miles above Benning-
ton; length, 25 miles. Hoosick, Bennington, Equinox, and Cambridge sheets.

WarDEN Poxp.—Caledonia County; central part of town of Barnet; one inflowing
stream; connected by a short southward-flowing stream with Moores Pond (outlet
to Connecticut River). Walker map.

WarM Brook.—Bennington County; rises on the eastern slope of West 1fountain,
about 1 mile north of Shaftsbury Center, at an altitude of 1,300 feet above sea
level; flows northeastward to its junction with Fayville Branch (tributary through
Roaring Branch to Batten Kill and thus to Hudson River) at East Arlington;
length, about 8 miles; fall, 590 feet. Bennington and Equinox sheets.

Water Anpric Brookr.—Caledonia County; rises in the western part of the town of
Danville; flowssoutheastward about 9 miles to the northern part of the town of Bar-
net, where it joins Passumpsic River (tributary to the Connecticut). Walker map.

WarerBURY River.—Lamoille County; rises in the northeastern part of Stcwe; flows
southeastward about 3 miles, then turns abruptly and flows southwestward to its
junction with Winooski River (tributary to Lake Champlain and thu~ through
Richelieu River to the St. Lawrence); about 15 miles long; principal tributaries,
West Branch, Gold Brook, and Miller Brook; gaging station near Waterb ry, 1910,
Colton map, Walker map, and post-route map. )

WaTerBURY RIviR, WEST BrancE.—Lamoille County; rises in the northwestern
part of Stowe; flows southeastward into Waterbury River (tributary through
Winooski River to Lake Champlain and thus through Richelieu River to the
8t. Lawrence) near the center of the township; about 6 miles long. Walker map
and post-route map.

WeLLs Broox.—Rutland County; rises on the western slope of Tinmouth Mountain
in the town of Tinmouth, at an altitude of 2,300 feet above sea level; flows south-
westward, southward, westward, and southwestward to its junction with Mettawee
River (tributary to Lake Champlain and thus through Richelieu River to the
St. Lawrence) near Blossoms Corners in the northwestern part of the town of
Pawlet; length, about 10 miles; fall, 1,900 feet, of which 1,200 feet occurs in
2 miles at the head of the stream; receives a number of small tributaries drain-
ing precipitous slopes. Most important tributary, Mill Brook, the outlet of
Little Pond, the southern arm of St. Catharine Lake. Pawlet sheet.
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Werrs River.—Caledonia and Orange counties; rises in Groton Pond, in the northern
part of the town of Groton; fiows southeastward through Lunds Pond, crossing
Groton and the southwestern corner of Ryegate into the northenstern corner of
Newbury, where it joins Connecticut River; principal tributaries, streams
draining small areas in Groton, Ryegate, Topsham, and Newbury. Walker map.

WeLLs River Poxp.—See Groton Pond.

Wesr Branca.—Eessex County; rises in Lewis Pond in the northern part of the town
of Lewis; flows southeastward 4 miles into Black Branch (tributary through
Nulhegan River to Connecticut River). Walker map.

WesT Brook.—Caledonia County; rises in the central part of the tovn of Wheelock;
flows southeastward 8 miles into Passumpsic River (tributary to t! = Connecticut).
Walker map.

WesT Brook.—Orleans County; rises in Corey Pond in the southern part of Lowell;
flows northward 1} miles, then northeastward 4 miles to its junction with Missis-
quoi River (tributary to Lake Champlain and thus through Richelieu River to
the St. Lawrence). Colton map and Walker map. '

WesTtrorRD Ponp.—Chittenden County; southwestern part of town of Westford;
outlet, Pond Brook to Rogers Brook (tributary through Browns and Lamoille
rivers to Lake Champlain and thus through Richelieu River to the St. Law-
rence); altitude, 790 feet. Milton sheet.

West Hinn Ponp.—Washington County; near central part of Cabot; inlet from
Coits Pond ; outlet, Winooski River to Lake Champlain (outlet through Richelieu
River to the St. Lawrence). Walker map.

WesT Ponp.—Essex County; northwestern part of town of Maidstone; inlet, a stream
from the northwest 1 miles long; outlet, South Branch of Wheeler Stream (tribu-
tary to Wheeler Stream and thus to the Connecticut); area, about " acres. Walker
map and private surveys.

West River.—Rutland, Windsor, Bennington, and Windham counties; riges in the
southeastern part of Mount Holly, at an altitude of 2,400 feet nbove sea level;
flows southward across Weston and Londonderry and southeastward across Ja-
maica, Townshend, Newfane, and Dummerston into Brattleborc, where it joins
Connecticut River. Near the south line of Londonderry it receives Winhall
River; in Jamaica it receives two large branches from the west and one from the
eagt, and in Newfane it receives Marlboro and Smith branches; length, about 45
miles, The branches afford considerable power. The basin contains a number
of ponds, of which Stratton Pond, in Stratton, Lowell Lake, in Londonderry
and North Pond, in Marlboro, are the largest. Walker map and Wallingford and
Londonderry sheets.

WHEELER Ponp, Souta.—Essex County; southern part of town of Brunswick; inlet,
a stream from West Pond; outlet, South Branch of Wheeler Stream (tributary to
Wheeler Stream and thus to the Connecticut); area, about 135acres. Walker map
and private surveys.

WueeLER STrREAM.—Essex County; rises in Notch Pond in the eastern part of town
of Ferdinand; flows in a general southeasterly direction 44 miles across the town
of Brunswick and joins Connecticut River about 2 miles below Bloomfield;
passes through Dennis Pond; principal tributary is South Branch, which drains
West and South Wheeler ponds; total drainage area, about 20 aquare miles.
Walker map and private surveys.

WueeLEr STREAM, SouTH BrANcH.—Essex County; rises in southeastern part of
town of Ferdinand; flows southeastward 1} miles to West Pond, then northeast-
ward 2% miles through South Wheeler Pond and joins Wheeler Stream (tributary
to the Connecticut) about half a mile above its mouth. Walker rap and private
surveys.
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WazgLock Ponp.—Caledonia County; westetti patt of Wheelock; dutlet, a stream
about 2 miles long flowing northwestward to Lamoills Rivér (tributdfr to Lake
Champlain and thus through Richelieu River to the St. Lawrence). C-lton map
and Walker map.

WraEELOCKS Ponp.—Washington County; northeastern part of Calais; ir'et, from
Nelsons Pond; outlet, a stream about 4 miles long flowing in a general southerly
direction to Kingsbury Brook (tributary through Winooski River to Lake Cham-
plain and thus through Richelieu River to the St. Lawrence). Colton map and
Walker map.

WaeTsTONE BrooOK.—Windham County; rises in the south-central part of the town
of Marlboro, at an altitude of 1,660 feet above sea level; flows northesstward to
Reservoir Pond, then eastward and southeastward to the city of Brettleboro,
where it enters Connecticut River; fall, 1,440 feet; length, 12 miles. Brattleboro
sheet.

WaETsTONE BROOK.—Windham County; rises in the southeastern part of the town
of Stratton, at an altitude of 1,960 feet above sea level; flows northeavtward 12
miles into West River (tributary to the Connecticut); many short t-ibutaries
draining steep slopes in northwestern Wardsboro. Londonderry sheet.

WaTe CrEEK.—Bennington County; rises on the northern slope of Bear Mountain
in the southeastern part of Rupert, at an altitude of 2,500 feet abover-ea level;
flows westward about 6 miles, then turns abruptly and flows southwestvard to its
junction with Black Creek (tributary through Batten Kill to Hudson River) near
East Greenwich, Washington County, N. Y.; length, about 15 miles; total fall,
about 2,100 feet, of which 1,100 feet occurs in the first mile of its cours> and 600
feet more in the next 2} miles; principal tributaries, Trout and Beaver brooks,
both in New York. Equinox and Cambridge sheets.

Warre Creek.—Bennington County; rises half a mile west of Lye Brook Meadows
in the eastern part of Sunderland, at an elevation of 2,740 feet above sea level;.
flows in a general northeasterly direction 1} miles to its junction with Lye Brook

*  (tributary through Batten Kill to Hudson River); fall, 540 feet. Equinox sheet.

Warre Creek.—Bennington County, Vt., and Rensselaer County, N. Y. See
Little White Creek.

Waite River.—Addison and Windsor counties; rises in the town of Rip*on; flows
eastward into Granville, thence southeastward, passing across the eastern corner
of Hancock, through Rochester, into Stockbridge, then turns abruptly and flows
northeastward into Bethel, then southeastward across Royalton and Sharon to its
junction with Connecticut River in Hartford; length, about 50 miles; drainage
area, 710 square miles. It receives from the north three large branches, the First
and Second branches joining it in Royalton and the Third in Bethel. It was called
‘White River long before the country in its neighborhood was settled, and the name
is supposed to have been given to it by the early hunters because of the clearness
of its water and the light color of its pebbles. Gaging station at Sharon 1903—4;
1909-1914; and at West Hartford, 1915-16. Post-route map, Walker man; Physi-
cal geography and geology of Vermont, by Zadock Thompson, Burlington, 1848;
Rochester sheet.

Warre River, East Branca.—Orange County; rises in the western part of Wash-
ington; flows west of south across Chelsea and Tunbridge into Royalton, where
it joins White River (tributary to the Connecticut) at South Royalton; length,
about 20 miles; called First Branch on Walker map; chief branches, Jenken, Jail,
Crams, Bicknell, Dewey, and Farnham brooks. Strafford sheet.

WaTE River, RoBINS BrancH.—See Robins Branch. o



214 SURFACE WATERS OF VERMONT.

Warre River, SEcoND BRaNcH.—Washington County; rises in t} 2 southern part
of Williamstown; flows southward through Cutters Pond, cror«ing the eastern
part of Brookfield and Randolph, the eastern corner of Bethel, and the western
corner of Royalton to North Royalton, where it joins White River (tributary to
the Connecticut); receives streams from Rood and Pierce ponds; several un-
named branches; about 20 miles long. Industrial Vermont and Walker map.

Wrarre River, THiRp BrancH.—Washington County; rises in the west-central part
of the town of Roxbury; flows southward across the eastern covner of the town
of Granville, southward and southeastward through the town of Braintree, across
the western corner of the town of Randolph, and east of south to the south-
eastern part of the town of Bethel, where it joins White River (tributary to the
Connecticut); length, about 20 miles. Walker map.

Warre River, WEsT BRaNcH.—Addison and Windsor counties; rises in the south-
western part of the town of Hancock; flows southeastward to West, Rochester, then
eastward into Rochester, where it joins White River (tributary to the Connecti-
cut); length, about 10 miles. Rochester sheet.

Warrine Brook.—Orange Cqunty; rises in Halls Pond in the sout™-central part of
the town of Newbury; flows southeastward into Chalmers Brook (tnbutary to the
_Connecticut); 3 miles long. Walker map.

WarrMAN»BrooK.—Windsor County; rises in eastern part of Pomiret, at an altitude
of 1,600 feet; flows southward and southeastward about 3 miles into Ottauquechee
River (tributary to the Connecticut) in the southwestern part o Hartford; small
stream; fall, 1,000 feet. Hanover sheet.

‘WmiTTAKER BROOK.—Franklin County; rises near the central part of Richford;
flows northwestward into Missisquoi River (tributary to Lake Champlain and
through Richelieu River tothe St. Lawrence); about 2miles lonx. Walker map.

Wip Brook.—Lamoille County; rises in the eastern part of the town of Eden; flows
gouth and southwest into Lamoille River (tributary to Lake Champlain and thus
through Richelieu River to the St. Lawrence) in the western part of Wolcott
Township; about 10 miles long; Colton map, Walker map, and post-route map. «

Wop Brook.—Lamoille County; rises in the western part of the town of Eden;
flows southeastward to its junction with Gihon River (tributary through La,-
moille River to Lake Champlain and thus through Riehelieu River to the 8t
Lawrence) in the eastern part of the town of Johnson; about 4} mileslong. Colton
map and Walker map.

WiurarD STREAM.—Essex County; rises in the eastern part of the town of Averill;
flows southeastward 3 miles, then eastward 3 miles, and enters Connecticut River
in the southeastern part of the town of Canaan. Walker map.

WoiLey PoNp.—Lamoille County; east-central part of the town of Eden; south of
North Pond; no outlet shown on map. Walker map.

WiLriaMs RivEr.—Windsor County; Lyman Branch, considered the continuation of
the wain stream, rises in Andover and flows eastward across Chester; below
Chester Williams River flows southeastward across Rockingham and enters Con-
necticut River 3 miles north of Bellows Falls; length to head of Lyman Branch,
about 20 miles, Walker map.

WiLniams River, NortH BrRaNcH.—Windsor County, rises in the town of Andover,
its principal headwater stream being called Chase Brook. From the eastern slope
of Mount Terrible Chase Brook flows eastward to Spafford, where'it joins the
stream ealled North Branch of Williams River (tributary througt Williams River
to the Connecticut); length of the North Branch from Chester to the head of
Chase Brook, about 13 miles. Walker map.

Wirriams River, SourH Branca.—Windsor County; rises in tle southeastern
corner of Andover and flows somewhat north of east to Chester, where it joins
Williams River (tributary to the Connecticut); length, about 8 miles. Walker
map.
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Wirovensy Laxe.—Orleans County; town of Westmore; inlets, Sheffiel¢ and Mill
brooks and several smaller streams; outlet, Willoughby River to Ba~ton River
(tributary to Lake Memphremagog and thus through Magog and St. Frrucis rivers
to the St. Lawrence); about 5 miles long and 13 miles wide. Walker rap.

WiLoveasy RivEr.—Orleans County; rises in Willoughby Lake in tl» town of
Westmore; flows northwestward across the southern part of Browningt-n and the
northern part of Barton to its junction with Barton River (tributary to Lake Mem-
phremagog and thus through Magog and St. Francis rivers to the St. Lawrence);
length, about 10 miles. Walker map.

WiLsoN Brook.—Caledonia County; a stream about 2 miles long draining a small
area in the southwestern part of Ryegate and flowing southeastward into Wells
River (tributary to the Connecticut). Walker map.

WinaALL Brook.—Bennington and Windham counties; rises in the southern part of
Peru on the eastern slope of Bromley Mountain, at an altitude of 2,900 feet; flows
southeastward across the southeastern part of Peru and the southwestern part of
Londonderry into Winhall River about a mile above its junction with West River
(tributary to the Connecticut); fall, 1,900 feet, of which 1,400 feet oc~urs in the
first 2 miles of its course; length, about 8 miles, Londonderry sheet.

WinaaLL River.—Windham and Bennington counties; rises in the ncrth-central
part of Stratton, at an altitude of 3,700 feet; flows northwestward into Winhall
through the southern part or Winhall, eastward and northeastward through the
northwestern corner of Jamaica and joins West River (tributary to the Connec-
ticut) in thesouthern part of Londonderry; branches, streams from Stretton Pond,
in Stratton, and Little Pond, in Winhall, and Mill and Winhall brooks: fall, 2,800
feet; length, about 16 miles. Londonderry sheet.

Winooskr (or ONton) River.—Washington County; rises in the northen part of
Cabot; flows in a general southwesterly course across the towns of Mar-hfield and
Plainfield to the southern part of East Montpelier, where it turns and flows north-
westward to Lake Champlain (outlet through Richelien River to th> St. Law-
rence) in Colchester, about 4 miles northwest of Burlington; between Water-
bury and Jonesville the river cuts through the Green Mountains; ler¢th, about
60 miles; drainage area, approximately 1,100 square miles; headwater region
contains a number of lakes, but the proportion of lake surface to the entire area
is small; upper part of basin mountainous and fairly well forested; below
Montpelier the slope of the river is in general rather flat. Mean annual rainfall
in this region ranges from about 33 inches at Burlington to about 40 inches at
the headwaters of Winooski River. Principal tributaries, Kingsbury and North
branches (Worcester Branch), and Dog, Mad, Waterbury, and Huntinzton rivers.
Many of these tributary streams are fed by ponds. Gaging stations: Above
Stevens Branch, 1909-1913; at Montpelier, 1909-1916; at Richmond, 1903-1907,
1910; at Winooski, 1903. Walker map, Burlington and Plattsburg sheets and
post-route map; Report on geology of Vermont, 1861, Edward Hitchcock and
others (2 vols.); U. 8. Geol. Survey Water-Supply Paper 264, pp. 112-119, 1910,

Wimnooskr RIVER, Norte BrancH (WorcEsTER Brawce).—Lamoille County; rises
in central part of town of Elmore; flows southward to its junction with Win-
ooski River (tributary to Lake Champlain and thus through Richelien River to
the 8t. Lawrence) at Montpelier; about 18 miles long; several small tributaries,
of which only two—Minister and Martins brooks—are named on the maps; one
of the important tributaries of the Winooski; gaging station at Montp-lier, 1909-
1914, Colton map, Walker map, and post-route map; U. 8. Geol. Survey Water-
Supply Paper 264, pp. 116-117, 1910; called Worcester Branch in the w~ter-supply
paper, but North Branch on all the maps.

" Winooskr RivER Ponp. See Onion River Pond.
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Worcorr Ponp.—Lamoille County; eastern part of Wolcott; outlet by Pond Brook
to Lamoille River (tributary to Lake Champlain and thus throveh Richelieu
River to the St. Lawrence); about three-fourths of & mile long b one-fourth of
a mile wide. Colton map and Walker map.

Wooprorp Lirrie Ponp.—Bennington County; in the northern part; of Woodford;
outlet, a siream to Redfield Brook, which flows into Rake Branch (tributary
through Deerfield River to the Connecticut); altitude, 2,620 feet; area, 12 acres.
Bennington sheet.

WoRCESTER BrancH.—Se¢e Winooski River, North Branch.

WorcEsTER Ponp.—Washington County; eastern part of Worcesber, irlet, from Flat
Pond; outlet, North Branch of Winooski River to Winooski Rive+ (tributary to
Lake Champlain and thus through Richelieu River tothe St. LavTence); about
1 mile long. Colton map and Walker map.

Y.

Yaw Ponp Brook.—Bennington County; rises in the eastern part o Woodford, at
an altitude of 2,230 feet; flows south about 2} miles into West Bran-h of Deerfield
River (tributary through Deerfield River to the Connecticut); fall, 300 feet.
Bennington sheet.

YEeLLow BranNcE.—Essex County; rises in the central part of the town of Lewis;
flows east of south 6 miles and unites with Nulhegan River (tributary to the Con-
necticut) in the northwestern part of the town of Brunswick; draivage area, 10.5
square miles. Walker map and private surveys.

YouneMaN Brook.—Franklin County; rises in the southern part of the town of
Highgate; flows in gengral northwestward into Dead Creek (trihutary to Lake
Champlain and thus through Richelieu River to the St Lawrence). St. Albans
sheet.

Z.

Zace Woop Poxp.—Lamoille County; eastern part of Hyde Park; n~ outlet shown
on Walker map.
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