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SURFACE WATER SUPPLY OF THE NORTH ATLANTIC
SLOPE DRAINAGE BASINS, 1919-1920.

AUTHORIZATION AND SCOPE OF WORK.

This volume is one of a series of 14 reports presenting results of
measurements of flow made on streams in the United States during
the years ending September 30, 1919 and 1920.

The data presented in these reports were collected by the United
States Geological Survey under the following authority contained in
the organic law (20 Stat. L., p. 394);

Provided, That this officer [the Director] shall have the direction of the Geological
Survey and the classification of public lands and examination of the geological struc-
ture, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies
relating to irrigation in the arid West. Since the fiscal year ending
June 30, 1895, successive sundry civil bills passed by Congress have
carried the following item and appropriations:

For gaging the streams and determining the water supply of the United States, and

for the investigation of underground currents and artesian wells, and for the prepara-
tion of reports upon the best methods of utilizing the water resources.

Annual appropriations for the fiscal years ending June 30, 1895-1921.

1 NN $12, 500. 00
1896, ettt teaeeaneaactcneaeaaeaeane 20, 000. 00
1897 t0 1900, INCIUSIVE. . e v e e i e iiei e i e e eaeaaenann 50, 000. 00
1901 to 1902, inclusive..ccveireiii i e e cnae e aaan oo 100, 000. 00
1903 to 1906, inclusive.....c.occciiiniiinanaaanaaaaaa.. 200,000.00
1907 e et ettt aeeaeeeaaeeaaeaaaaaan 150, 000. 00
1908 t0 1910, inCluSIVe. .o oo v e e i i et eeraaaaaaane 100, 000. 00
1911 0 1917, inClUSIVe. . e e et i e e ie i 150, 000. 00
R 175, 000. 00
B 148, 244, 10
B 1 175, 000. 00-
B S 180, 000. 00

In the execution of the work many private and State organizations
have cooperated, either by furnishing data or by assisting in collecting
data. Acknowledgments for cooperation of the first kind are made
in connection with the description of each station affected; coopera-
tion of the second kind is acknowledged on pages 11 and 12.

Measurements of stream flow have been made at about 5,000 points
in the United States and also at many points in Alaska and the

7



8 SURFACE WATER SUPPLY, 1919-1920, PART I,

Hawaiian Islands. In July, 1920, 1,350 gaging stations were being
maintained by the Survey and the cooperating organizations. Many
miscellaneous discharge measurements are made at other points. In
connection with this work data were also collected in regard to pre-
cipitation, evaporation, storage reservoirs, river profiles, and water
power in many sections of the country and will be made available in
water-supply papers from time to time.

DEFINITION 'OF TERMS.

The volume of water flowing 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 quantity
of water, as run-off in inches, acrefeet, and millions of cubic feet.
The principal terms used in this series of reports are second-feet,
second-feet per square mile, run-off in mches, and acre-feet. T.hey
may be defined as follows:

“Second-feet” is an abbreviation for ° cubxc feet per second.”
A second-foot is the rate of discharge of water flowing in a channel
of rectangular cross séction 1 foot wide and 1 foot deep at an average
velocity of 1 foot per second. It is generally used as a fundamental
unit.from which others are computed.

‘“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 dxstnbuted uniformly both as
regards time and area.

“Run-off in inches” is the depth to which an area 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 inches.

An “acre-foot,” equivalent to 43,560 cubic feet, is the quantity
required to cover an acre to the depth of 1 foot. The term is com-
monly used in connection with storage for irrigation. :

The following terms not in common use are here defined:

© “Stage-discharge relation;” an abbreviation for the term “relation
of gage height to discharge.”

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

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









SURFACE WATER SUPPLY, 1910-1920, PART I. 9

EXPLANATION OF DATA.

The data presented in this report cover the two years, beginning
October 1, 1918, and ending September 30, 1920. At the beginning
of January in most parts of the United States much of the precipita-

“tion in the preceding three months is stored as ground water, in the
form of snow or ice, or in ponds, lakes, and swamps, and this 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; therefore the
run-off for the year beginning October 1 is practically all derived
from precipitation within that year.

The base data collected at gaging stations consist of records of
stage, measurements of discharge, and general information used to
supplement the gage heights and discharge measurements in deter-
mining the daily flow. The records of stage are obtained either from
direct readings on a staff or chain gage or from a water-stage
recorder that gives a continuous record of the fluctuations. Measure-
ments of discharge are made with a current meter. (See Pls. I, IL.)
The general methods “are outlined in standard textbooks on the
measurement 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 discharge from which the daﬂy, monthly,
and yearly mean discharge is determined.

The data presented for each gaging station in the area 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 d1scharge Imeasure-
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 control, 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, in general, the discharge in
second-feet corresponding to the mean of the gage heights read each
day. At stations on streams subject to sudden or rapid diurnal
fluctuations the discharge obtained from the rating table and the mean
daily gage height may not be the true mean discharge for the day.

.



10 SURFACE WATER SUPPLY, 1919-1920, PART I.

If such stations are equipped with water-stage recorders the mean
daily discharge may be obtained by averaging discharge at regular
intervals during the day or by using the discharge integrator, an
instrument operating on the principle of the planimeter and contain-
ing as an essential element the rating curve of the station.

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
height and the corresponding discharge was consequently larger 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 cubie feet for each second during the month. On this
average flow computations recorded in the remaining columns, which
are defined on page 8, are based.

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.

A paragraph in the description of the station or footnotes added to
the tables gives information regarding (1) the permanence of the
stage-discharge relation, (2) precision with which the discharge rating
curve is defined, (3) refinement of gage readings, (4) frequency of
gage readings, and (5) methods of*applying daily gage heights to the
rating table to obtain the daily discharge.!

For the rating tables “well defined” indicates, in general, that the
rating is probably accurate within 5 per cent; “fairly well defined,”
within 10 per cent; “poorly defined,” 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 monthly means for any station may represent with high 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
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 for irrigation or other use,
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 in inches’’ are therefore not computed if such
errors appear probable. The computations are also omitted for

1 For a more detailed discussion of the accuracy of stream-flow data see Grover, N. C., and Hoyt, J. C,,
Accuracy of stream-flow data: U, 8. Geol. Survey Water-Supply Paper 400, pp. 53-59, 1916.
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stations on streams draining areas in which the annual rainfall is less
than 20 inches. All figures representing “second-feet per square
mile” and “run-off in inches’” published by the Survey in the early
reports should be used with caution because of possible mherent
sources of error not known to the Survey

Many gaging stations on streams in the irrigated sections of the
United States are located above most of the diversions from those
streams, and the discharge recorded does not show the water supply
available for further development as prior appropriations below the
stations must first be satisfied. To give an idea of the amount of
prior appropriations, a paragraph on diversions is presented in each
station description. Where values are given these can not be con-
sidered exact but as being the best information available.

The table of monthly discharge gives only a general idea of the
flow at the station and should not be used for other than 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.

\
COOPERATION.

The hydrometric work in Maine was carried on until August 1,
1919, in cooperation with the Public Utilities Commission, Benjamin
F. Cleaves, chairman, and Paul L. Bean, chief engineer, and after
August 1, 1919, in cooperation with the Maine Water Power Commis-
sion, Edward P. Ricker, chairman, and George C. Danforth, chief
engineer.

The work in New Hampshire was done in cooperation with the Com-
mission on Water Conservation and Water Power, George B. Leighton,
commissioner.

The work in Vermont was carried on in cooperation with the State,
Percival W. Clement, governor and Herbert M. McIntosh, State
engineer.

The work in Massachusetts was carried on in cooperatlon with the
Department of Public Works, ‘John N. Cole, commissioner.

The work in Connecticut was carried on in cooperation with the
Bureau of Sanitary Engineering of the State Department of Health,
J. Frederick Jackson, director and chief engineer.

The work in New York has been conducted under coopemtwe
agreements with Frank M. Williams, State engineer and surveyor,
and since July 1, 1911, with the Division of Waters of the State Con-
servation Comm1ss1on, George D. Pratt, commissioner.

The work in Pennsylvania was ca,rrled on in cooperation with the
Water Supply Commission of Pennsylvania, Thomas- J. Lynch,
secretary.
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Financial assistance has been rendered by the St. Croix Pulp &
Paper Co., the Central Maine Power Co., the Cumberland County
Power & Light Co., the New England Power Co., the Turners Falls
Power & Electric Co., the Connecticut Valley Lumber Co., the Holyoke
Water Power Co., the International Paper Co., the Connecticut
Power Co., the Eastern Connecticut Power Co., the W. H. McElwain
Co.; the Keene Gas & Electric Co., the Profile Falls Power Co., the
New York, New Haven & Hartford Railroad, the Adirondack Electrie
Power Corporation, the Indian River Co., M. O. Leighton, the J. G.
White Engineering Corporation, and the Spottsylvania Power Co.

DIVISION OF WORK.

The data for stations in New England were collected and prepared
for publication under the direction of C. H. Pierce, district engineer.
A. F. McAlary, assistant engineer of the Public Utilities Commission,
had immediate supervision of the work in Maine until August 1, 1919.
After the organization of the Maine Water Power Commission, J. W.
Moulton was in local charge of field work in Maine, with head-
quarters at the office of the Maine Water Power Commission. The
other assistants in New England were H. W. Fear, R. H. Suttie,
M. R. Stackpole, B. L. Bigwood, Hope Hearn, H. S. Price, Lillian H.
McCarthy, J. L. Lamson, K. K. Hoyt, E. E. R. Dornbach, and W. E.
Armstrong.

Data for stations in New York were collected and prepared for pub-
lication under the direction of C. C. Covert, district engineer, who was
assisted by O. W. Hartwell, Max H. Carson, B. J. Peterson, A. H.
Davison, Arthur W. Harrington, Otto Lauterhahn, B. F. Howe, E. B.
Shupe, S. M. Currier, and V. B. Lamoureux.

Data for stations in Pennsylvania were collected and prepared for
publication under the direction of O. W. Hartwell, district engineer,
who was assisted by B. J. Peterson and engineers of the State Water
Supply Commission as follows: R. A. Boehringer, R. H. Hosmer, R. J.
Ferris, H. L. Landis, J. M. Snavely, and B. J. Lichty.

Data for stations in New Jersey, Maryland, and Virginia were col-
lected and prepared for publication -under the direction of G. C.
Stevens, district engineer, who was assisted by B. J. Peterson, E. L.
Williams, B. L. Bigwood, J. J. Dirzulaitis, V. B. Lamoureux, J. S. S.
Jones, and K. K. Hoyt. :

The manuscript was assembled and reviewed by B. L. Bigwood,
M. 1. Walters, J. J. Dirzulaitis, B. J. Peterson, and G. C. Stevens.
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GAGING-STATION RECORDS.
ST. JOHN RIVER BASIN.
ST. JOHN RIVER AT VAN BUREN, MAINE.

LocaTioN.—At international bridge at Van Buren, Aroostook County, 14 miles
above Grand Falls.

DRAINAGE AREA,—8,270 square miles.

RECORDS AVAILABLE.—May 4, 1908, to September 30, 1920.

Gace.—Gage used since May 6, 1912, painted vertically on second pier from Van
Buren end of bridge; zero of gage, 407.69 feet above sea level; daily gage heights
1908 to 1911 read on a vertical rod attached to pier of sawdust carrier of Ham-
mond’s mill, about 700 feet below international bridge, but as published they
are reduced to the datum of the bridge gage. Gage read by W. H. Scott.

DiscHARGE MEASUREMENTS.—Made from international bridge.

CHANNEL AND cONTROL.—Control practically permanent, banks high, rocky, cleared,
and not subject to overflow except at very high stages.

ExTREMES OF DISCHARGE.—Maximum stage recorded for the year ending September
30, 1919, 24.2 feet at 7.30 a. m. May 20 (discharge 102,000 second-feet); minimum
stage recorded, 1.75 feet at 7.20 a. m. September 1 (discharge, 2,280 second-feet).

Maximum stage recorded for the year ending September 30, 1920, 24.6 feet at
7 a. m. May 11 (discharge, 104,000 second-feet); minimum stage recorded, 2.0
feet at 7.35 a. m. October 6; minimum discharge, 1,050 second-feet occurred March
3, 9, 10, and 11 (stage-discharge relation affected by ice).

1908-1920: Maximum discharge, 121,000 second-feet? May 13, 1909, and May
3-4, 1911; minimum open-water discharge, 1,250 second-feet October 3, 1910;
discharge estimated at 875 second-feet December 19-22, 1910; stage-discharge
relation affected by ice at the time.’

Ice.—Stage-discharge relation seriously affected by ice, usually from December to
April of each year. A gage-height record obtained at Grand Falls by
H. 8. Ferguson, consulting engineer, is used in estimating the winter flow at
Van Buren. )

Recuration.—The little storage which is used for log driving probably does not
seriously affect the natural flow.

Accuracy.—Stage-discharge relation practically permanent except-when affected

" byice. Rating curve well defined. Gage read to half-tenths once daily. Daily
discharge ascertained by applying rating table to daily gage height with correc-
tions for effect of ice during the winter. Records good.

Discharge measurements of St. John River at Van Buren, Maine, during the year ending
Sept. 30, 1920.

[Made by J. W. Moulton.]

f Gage Dis-
Date. height. | charge.
Feet. Secft.
B LS U ORI 62,48 )
Mar. 17,000 I TIII I I ¢3.74 1,800

4 Stage-discharge relation affected by ice.
2 Based on revised ratin gcurve and supersedes figures published inprevious water-supply papers.
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ST. CROIX RIVER BASIN. 15

Monthly discharge of St. John Rwer at Van Buren, Maine, for the years ending Sept.
30. 1919 and 1920.

[Drainage area, 8,270 square miles.]

Discharge in second-feet.
Run-off
Month. Per | ininches.
Maximum.| Minimum.| Mean. | square
: mile.
1918-19.
October. .. 20, 800 7,480 11,800 1.43 1.65
November. 25,100 7,600 | 14,300 173 1.93
December. 11,600 5,610 7,900 . 955 1.10
January. .. 9,790 4,240 5,850 707 .82
February.. . 4,240 3,050 3,560 . 430 .45
March.. ..o e 14,700 2,580 4,980 . 602 .69
April.. ... ... 83,000 14,500 | 39,400 4.76 5,31
7 T PR 101, 000 39,100 | 78,400 9.48 10.93
TN ec e e et iie e enenans 32,300 6,760 | 15,700 1.90 2.12
July..... 15,100 3,640 5,800 701 81
August. ... 12,700 2,790 5,080 .612 |- .71
September... 12, 500 2,280 5,450 . 659 .74
The year.......oouuunaiiiienanranaannns 101, 000 2,280 | 16,600 2.01 21.26
October. “l o i 8,220 2,700 5,190 .628 12
November. 10,000 5,200 6,930 . 838 .94
7,000 2,700 4,020 . 486 .56
........................ 2,700 1,400 1,880 .22 .26
.................... 1,250 1,100 1,200 L145 .16
........................... 20, 000 1,050 3,410 .412 .48
.................. 60, 200 18,000.| 35,300 4,27 4.76
104,000 27,000 | 55,800 6.75 7.78
25,900 8720 | 17,200 2.08 2,32
27,000 7,480 | 15 500 187 2.16
12,800 4,920 7,380 . 893 1.03
16,900 5,360 | 10, 1.28 1.43
The year-..o..oouueiiiiiiiiciiaaianennn. 104, 000 1,050 | 13,700 1.66 22.60

ST. CROIX RIVER BASIN.
ST. CROIX RIVER NEAR BAILEYVILLE, MAINE,

LocaTioN.—A short distance below power house of St. Croix Paper Co. at Grand
Falls, Baileyville Township, 34 miles east of Baileyville station of Maine Central
Railroad, Washington County.

DRAINAGE AREA.—1,320 square miles (measured on map compiled by Maine Water
Power Commission).

REcorDs AvAILABLE.—November 25, 1919, to September 30, 1920.

Gaee.—Gurley 7-day water-stage recorder on right bank referenced to gage datum
by a hook gage inside the well; an inclined staff is used for auxiliary readings.
Recorder inspected by H. S. James.

DiscHARGE MEASUREMENTS.—Made from cable about 300 feet below gage. .

CHANNEL AND CONTROL.—Bed covered with gravel and boulders; control for low
and medium stages formed by series of riffles near the gage; control for high
stages not clearly defined.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record,
8.74 feet at noon April 15 (discharge from extension of rating curve, 13,900 second-
feet); minimum stage recorded during period of record, 1.48 feet at 8 a. m. Feb-
ruary 22 (discharge from extension of rating curve, 380 second-feet).

Ice.—River remains open throughout the winter.

REGULATION.—Variations in use of water at the power plant a short distance above
the gage cause some fluctuation in stage.

Accuracy,—Stage-discharge relation apparently permanent. Rating curve fairly
well defined between 1,000 and 10,000 second-feet. Operation of water-stage
recorder satisfactory. Daily discharge ascertained by applying rating table to
mean daily gage height and by use of discharge integrator. Records good.
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Discharge measurements of St. Croixz River near Baileyville, Maine, during the year
ending Sept. 30, 1920.
[Made by J. W. Moulton.]

Gage Dis-
Date. height. | charge.
Fect. Sec.-ft.
2.15 1,23
2.58 1,810
6.19 8
3.20 2,940

Daily discharge, in second-feet, of St. Croixz River near Baileyville, Maine, for the year
‘ ending Sept. 30, 1920.

Day. Nov. | Dec. Jan. Feb. | Mar. | Apr. | May. | June. | July. | Aug Sept.
1,360 950 | 1,080 | 6,940 | 10,600 | 3,000 | 1,240 | 1,840 | 1,760
1,460 920 960 | 6,740 | 10,200 | 2,800 | 1,300 | 1,940 | 1,640
1,500 | 1,000 970 | 6,740 | 9,360 | 2,450 | 1,340 | 1,980 | 1,720
1,300 | 1,040 950 | 6,150 | 9,150 | 2,550 | 1,380 | 2,000 | 1,280
1,560 | 1,040 960 | 6,340 | 8,140 | 2,350 | 1,140 | 2,000 | 1,140
1,360 | 1,120 960 | 9,570 | 7,740 | 1,600 | 1,000 | 2,150 | 1,080
1,400 | 1,220 11,600 | 6,740 [ 2,600 970 | 2,100 1,300
1,400 | - 720 | 1,060 | 12,000 150 | 1,960 | 1,880 | 1,900 | 1,440
1,320 890 11,000 | 5,390 [ 1,520 | 2,100 | -2,200 1,740
1,360 | 1,080 950 | 9,570 ,340 | 1,860 { 1,820 | 1,720 1,460
1,280 | 1,040 920 | 8,740 | 6,940 | 2,000 1,800 | 1,700 1,620
1,520 | 1,040 920 | 7,540 | 6,940 | 1,800 1 1,700 | 1,660 1,180
1,360 980 | 1,000 | 7,740 | 6,740 | 1,360 { 2,000 | 1,540 1,700
1,520 | 1,160 | 1,100 | 9,780 | 6,540 | 1,740 | 1,640 { 1,720 | 1,860
1,340 750 | 1,160 | 12,900 | 6,150 | 1,200 | 1,760 | 1,260 | 2,180
1,300 | 1,020 | 1,080 i 13,100 | 5,770 | 1,500 | 1,680 | 1,560 | 2,260
1,320 | 1,080 | 1,060 | 12,500 | 5,770 | 1,680 | 1,540 | 1,700 | 1,990
1,140 | 1,000 | 1,220 | 11,600 | 5580 | 1,500 970 | 1,560 | 2,340
1,220 | 1,080 | 1,220 | 10,400 | 5,200 | 1,500 | 1,440 | 1,460 | 1,870
1,280 | 1,240 | 1,260 | 9,150 | 5,010 | 1,400 | 1,440 | 1,420 | 2,100
1,260 | 1,140 | 1,220 | 8,540 | 4,820 | 1,300 | 1,800 | 1,660 | 2,020
1, 260 90 | 1, 8,540 | 4,630 1,280 | 1,760 | 1,100 2,020
1,260 | 1 8540 | 4,300 | 1,360 | 1,580 | 1,540 | 1,870
1,280 8,940 | 4,500 | 1,380 | 1,280 | 1,800 | 2,180
1,160 9,360 | 4,350 | 1,360 | 1,540 | 1,380 | 2,020
1,220 9,090 | 4,100 | 1,340 | 1,680 | 1,480 | 1,510
1,100 10,200 | 3,350 | 1,340 | 1,940 | 1,640 | 2,020
1,120 9,990 | 2,650 | 1,340 | 1,700 | 1,460 | 1,930
1,200 10,400 | 3,350 | 1,100 | 2,050 | 1,160 1,410
1,080 10,600 { 3,000 | 1, 2,000 | 1,560 | 1,720
1,040 {........| 6,540 ... .. . 2,650 |........ 1,980 | 1,440 f........

NorE.—Discharge estimated May 30 and July 11.
Monthly discharge of St. Croix River near Baileyville, Maine, for the year ending Sept. 30,
1 .

[Drainage area, 1,320 square miles.]

Discharge in second-feet.
Run-off
Month. Per | ininches.
i Maximum, | Minimum.| Mean. | square
mile.
2,200 1,100 1,640 124 1.43
1,560 1,040 1,300 .985 L4
1,240 720 1,010 . 765 .83
6, 540 920 1,420 1.08 1.4
13,100 6,150 9,510 7.20 8.03
10,600 , 650 , 880 4.45 513
3,000 1,060 1,710 1,30 1.45
2,100 970 1,600 L21 1.40
2, 200 1,100 1,670 127 1.46
2,340 1,080 1,750 .33 1.48
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MACHIAS RIVER BASIN. - . e Y
MACHIAS RIVER AT WHITNEYVILLE, MAINE. '

LocaTioNn.—At a wooden hlghwa.y bridge in Whitneyville, Washington, County, 200
feet below a storage dam and 4 miles above Machias.

DRAINAGE AREA.—465 square miles. (Measured on State assessor’s map.) -

REecorps avAmABLE.—October 17, 1903, to September 80, 1920.

GaAgeE.~—Chain on the wooden hlghway bridge installed ch.ober 10, 1911 read by
I. 8. Albee.

DiscrARGE MEASUREMENTs.—Made from railroad bridge or by wading.

CHANNEL AND cONTROL.—Channel of gravel and ledge rock. Control for low stages
is well defined riffle about 1,500 feet below gage; at high stages, control ig not well
defined.

EXTREMES OF DISCHARGE.—Maximum stage recorded, for the year endmg Sep-
tember 30, 1919, 9.9 feet at 2.10 p. m. May 27 (discharge, 5,790 second-feet);
minimum stage recorded, 3.4 feet at various times during July and August (dis-
charge, 221 second-feet).

- Maximum stage recorded, for the year ending September 30, 1920, 13.00 feet
at 4.10 p. m. April 7, (discharge by extension of rating curve, 9,200 second-feet);
minimum stage recorded, 2.94 feet August 30, 31, and September 1, 2 (discharge,
61 second-feet).

1903-1920: Maximum stage recorded, 14.7 feet September 30, 1909 (discharge
by extension of rating curve, 11,100 second-feet); minimum stage recorded, 2.5
feet October 6, 1906 (discharge by extension of rating curve, 10 second-feet).

Ick.—River usually remains open at the gage, but ice farther downstream affects
the stage-discharge relation.

Reaurarion.—Operation of gates in storage dam immediately above station during
low stages of the river causes considerable fluctuation; some log driving every
year and jams of short duration occasionally occur.

Accuracy.—Stage-discharge relation practically permanent except when affected
by ice or by log jams. Rating curve well defined between 100 and 4,000 second-
feet. Gage read to hali-tenths once daily. Daily discharge ascertained by
applying rating table to daily gage height, with corrections for effect of ice
during the winter, and for log jams. Records fair.

Discharge measurements of Machias River at Whitneyville, Maine, during the years
ending Sept. 30, 1919 and 1920.

Date. Made by— h(gi&g%&. chrz’;iz;e Date. Made by— h‘iﬁ&"t ch?;irsg’e.

1919, Feet, | Sec. ift 1920. Feet. | Secft.
Jan. 31| F. A, Dolloff............ 85,44 Feb. 24 | J. W Moulton ...] 04.88 85
Mar. 4 |..... [+ 1 04,45 718 Apr. 22 9.10 4,760
Sef;m 12 ['J. W. Moulton. ........ 3. 80 365 || Sept. 14 3. 69 2
Jan. 9 | J. W. Moulton. ........ e3.71 272

a Stage-discharge relation affected by ice. b Stage-discharge relation affeoted by log jam.
102721—23—wsp 501—2
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Daily discharge, in second-feet, of Machias River at Whilneyville, Maine, for the years
ending Sept. 30, 1919 and 1920.

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

1918-19, ! -
980 | 840 | 1,050 | 580 | 3,450 [ 2,120 [ 2,950 | 920 ] 314 314
920 | 800 620 | 3,250 | 2,300 | 2,570 | 800 | 267 362
860 800 780 740 | 3,050 | 2,390 | 2,030 740 221 412
800 | 800 (7& 720 | 2,850 | 2,120 | 1, 682 | 221 1,
740 | 800 720 | 2,750 | 1,860 | 1,310 | 682 | 221 | 1,310
740 | 740 | 600 | 740 |2, 1,780 | 1,170 | 682 | 221 | 1,240
740 740 580 2,570 | 1,620 | 1,100 860 267
740 720 58| 8002 1, 1,040 | 860 | 362 740
800 | 680 580 2,030 | 1,380 { 1,100 | 860 | 412 626
. 800 680 580 | 2,390 | 1, 1,240 | 1,170 860 517 626
860 660 540 | 2,390 | 1,780 | 1,170 | 1,170 800 464 626
. 830 660 520 11,940 } 1,860 | 1,170 | 1,170 800 412 544
800 | 620 520 1,700 {1,940 | 1,310 | 1,100 | 800 | 362| 1,178
800 620 490 | 1,460 | 1,860 | 1,380 | 1,100 740 314 | 1,310
860 | 620 | 490 {1,310 [ 1,860 { 1,540 | 1, 682 | 267 | 1,170
1,380 600 490 | 1,700 | 1,780 | 1,540 980 571 267 860
1,310 600 440 | 2,210 { 1,780 | 1,620 980 517 267 626
1,100 600| 3901|2570 | 1,860 | 2,030 [ 920 | 464 | 267 544
980 580 390 { 3,150 | 2,120 | 3,250 860 464 267 517
860 580 390 | 3, 1,940 | 3,050 800 412 267 517
800| 580, 390)3,750 1,780 ) 2,750 | 80| 362 | 314 314
800 1,700 | 2,570 682 267 362 517
920 1,620 | 2,480 682 267 362 571
1,040 1,540 [ 2,480 | 740 | 221 412 571
1,100 1,460 | 2,950 770 221 2 626
1,050 1,460 | 5,570 800 221 387 517
980 1,540 |. 5,790 860 314 362 464
940 1,700 | 5,570 920 412 362 267
920 1,780 | 3, 920 517 338 362
900 1,780 | 3,550 920 464 314 464
860 {1,180 |--.....{ 3,350 {....... 3,350 [..-0... 412 | 3814 |.......
1,620 320 | 6,340 | 4,150 | 800 | 1,540 | 380 61
1,310 300 | 5,900 | 3,750 | 860 | 1,380 | 400| 61
920 300 | 5,020 | 3,550 | 860 | 1,170 | 480 74
770 280 | 5,020 | 3,350 860 770 460 89
711 260 | 5,020 | 2, 920 920 400 89
654 260 | 7,000 | 2,570 | 1,040 | 860 | 420 110
626 270 | 9,200 | 2,210 | 1,170 711 410 130
626 1270 | 8,100 | 1,240 | 1,100 700 330 150
626 270 | 6,780 | 1,700 1 1,040 | 700 ! 260 150
711 5,680 | 3,550 920 640 250 150
1,040 260 | 3,950 | 3,350 800 600 250 150
770 250 | 3,750 | 3,550 | 770 | 580 | - 250 170
800 350 | 3, 3,350 711 520 239 200
980 1,250 | 8,100 | 3,150 598 480 239 250
1,240 1,750 | 8,980 | 2,750 | 490 | 440 | 239 350
1,100 1,750 | 8,320 | 2,210 490 410 217 620
860 1,750 | 7,880 | 2,030 490 390 195 580
711 1,750 1 7,000 | 1,780 654 370 195 580
626 1,750 | 6,120 | 1,700 770 360 195 600
544 1, 5,020 | 1,540 920 360 174 620
517 1,550 | 5,240 | 1,310 | 1,100 380 156 580
517 1,800 | 4,910 | 1,240 | 1,380 | 450 | 180 520
464 1,940 | 5,020 | 1,040 | 1,620 480 200 430
438 2,030 | 5,240 980 | 1,620 480 390
412 2,480 | 5,460 920 | 1,620 480 200 350
412 2,050 | 5,020 | 860 | 1,700 | 450 | 200 340
412 3,750 | 4,3 800 | 1, 410 200 330
362 4,800 { 3,550 770 | 1,700 380 200 310
314 5,350 | 4, 711 | 1,700 121 300
314 6,780 | 4,360 711 | 1,620 360 61 300
314 6,800 |....... 770 feeeenns 360 () N PO

Not1e.—Stage-discharge relation affected by ice from Dec. 26, 1918, to Mar. 5, 1919; discharge for this
period based on gage heights corrected for effect of ice by means of two discharge measurements, observer’s
notes, and weather records. Logs were jammed at control during greater part of the time from Aug. 20,
1919, to Sept. 20, 1919; results of discharge measurement made Sept. 12 used as a guide in applying cor-
rection for effect of logs,

Stage-discharge relation affected by ice Jan. 1 to Mar, 23, 1920, and by logs from July 8 to Aug. 12,
1920, Aug. 22-28, 1920, and Sept. 6-30, 1920. Discharge for these periods determined from gage heights
corrected for effect of ice and logs, by discharge measurements, observer’ tnotes, and hydrograph compari-
sons with other rivers. ~
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Monthly discharge of Machias River at Whitneyville, Maine, for the years ending Sept, 30,

1919 and 1920.
Discharge in second-feet.
Month. Per Run-off
Maximum, | Minimum, | Mean. | square | iinches.
' mile. :
1918-19.

4,800 1,870 4.02 4.64
3,050 682 | 1,210 260 2.90
1,380 740 910 | 1.96 2.2%6

3,150 580 { 1,040 | 2.2 2.58

1,050 360 542 1.17 1.22
4,360 580 2,200 | 4.92 5.67
3,450 1,460 2,060 4.43 4.04
5,790 1,170 | 2,470 | 5.31 6.12
2,950 682| 1,140 2.45 2.73

920 221 577 1.24 1.43

517 326 .701 .81

1,310 267 680 1.46 1.63

5,790 ‘221 1,260 2.71 36.93

 BA4 314 416 .895 1.03

3,950 464 041 | 2.02 2.25
1,620 314 701 1.51 1.74

- 300 140 261 . 561 .65

410 140 235 505 .54

6,890 1,790 | 3.8 444

9, 200 3,550 5,840 12.6 14.06
4,150 711 2,080 4.47 5.15

1,700 90| 100|230 2.57

1,540 | - 360 596 1.28 1.48

480 61 250 .538 .62

620 61 303 .652 J13

9,200 61 1,200 2.58 35.26

UNION RIVER BASIN.
WEST BRANCH OF UNION RIVER AT AMHERST, MAINE.

LocatioN.—At highway bridge three-fourths mile west of Amherst post office, Han-
cock County, on road to Bangor, 1 mile below highway bridge at old tannery dam.

DraINaGE AREA.—140 square miles.

REcorRDs AvArLABLE.—July 25, 1909, to September 30, 1919, when station was dis-
continued.

GaGE.—Chain, installed June 2, 1910, at same datum as old vertical gage nailed to
log abutment; read by Mrs. Emma Sumner.

DiscHARGE MEASUREMENTS.—Made from downstream side of the bridge.

CHANNEL AND cONTROL.—Gravel; unlikely to change except in unusual flood.

EXTREMES OF DISCHARGE.—Maximum open-water stage recorded during year 10.9
feet at 4 p. m. October 6 (discharge, 1,440 second-feet); (a stage of 14.9 feet was
recorded on January 8, but the stage-discharge relation was affected by an ice
jam); minimum stage recorded, 5.3 feet morning of August 31 to afternoon of Sep-
tember 2 (discharge, 20 second-feet).

1909-1919: Maximum open-water stage recorded, 12.8 feet at 4 p. m. March
21, 1913 (discharge, 2,160 second-feet); minimum open-water stage recorded,
4.84 feet September 15, 1912 (discharge, 14 second-feet).

Ice.—Stage-discharge relation seriously affected by ice.

REGULATION.—Regimen of stream only slightly affected by the operation of the
few log-driving dams above the station.

Accuracy.—Stage-discharge relation remained practically permanent during the
year, except as affected by backwater from ice. Rating curve well defined
between 30 and 1,200 second-feet. Gage read to half-tenths twice daily, except
from December 16 to March 26, when it was read three days a week. Daily dis-
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.+ charge ascertained by applying rating table to mean daily gage height with
corrections for effect of ice during the winter. Records fair.
The following discharge measurement was made by H. A. Lancaster: .
January 17, 1919: Gage height, 12.88 feet; discharge, 169 second-feet. Stage-
discharge relation affected by ice.

Daily discharge, in second-feet, of West Branch of Union River at Amherst, Maine, for
the year ending Sept. 30, 1919.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
605 | 440 250 347 325 74 39 20
605 | 420 | 240 438 | 347 68 39 20
.. b56 | 3 240 461 | - 304 62 50
484 | 370 240 461 245 62 29 50
369 350 | 240 461 | - 199 68 29 39
369 230 461 174 62 29 "'39
347 310 230 415 174 62 31 29
304 220 392 190 62 39 29
264 | 210 369 174 62 37 30
264 260 200 235 174 62 37 39
245 200 461 151 62 34 39
245 250 190 484 144 62 30 39
208 240 180 461 129 62 29 }:

208 240 180 461 114 62 31
190 260 170 461 114 62 34 50
180 350 170 484 114 62 29 44
190 | 350 170 508 107 62 29 50
325 1 350 170 100 62 29 50
484 320 170 415 100 62 29 62
300 170 392 93 62 29 62
508 656 280 170 347 80 62 29 62
556 630 | 280 170 80 56 27 74
484 856 280 170 325 80 50 27 74
484 656 300 | 230 325 80 50 27 T4
461 605 | 320 304 74 50 27 68
438 580 320 | 660 461 74 50 24 62
556 310 680 532 39 24 62
438 532 300 | 660 461 87 39 24 62
136 500 280 660 415 74 39 24 62
484 480 270 600 |. 325 74 39 21 50
605 |.......] 260 540 325 |..... 39 2 |.......

NOTE.—Stnge—djscharsa relation affected by ice Nov. 20 to Mar. 20. Discharge estimated on. basis
of gage heights corrected for effect of ice by means of one discharge measurement, observer’s notes, and
weather records, and by comparison with records for Machias River.

Monthly discharge of West Branch of Union River at Amherst, Maine, for the year ending
Sept. 30, 1919.

[Drainage area; 140 square miles.]

Discharge in second-feet.
Run-off
Month. Per in inches.
Maximum. | Minimum.| Mean. | square
mile,
1,360 136 650 4.64 5,35
656 190 432 3.09 3.45
240 308 2.20 . 2.54
680 170 297 2.12 2.44
480 105 195 1.40 1.46
1,360 175 678 4.84 5. 58
1, 144 685 4.89 5.46
235 412 2.9 3.39
. 347 74 142 1.01 1.13
. 74 39 57.3 . 409 47
. B 39 20 20.7 . 212 .24
74 20 49.6 . 354 .40
1,360 20 329 2.35 3191
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PENOBSCOT RIVER BASIN.
WEST BRANCH OF PENOBSCOT RIVER AT MILLINOCKET, MAINE, : .,

LocarioNn ——At Quakish Lake dam and Millinocket mill of Great Northern Paper Co.,
Millinocket, Penobscot County.

DRAINAGE AREA.—1,910 square miles (measured on map compxled by Maine Watér
Power Comm1sslon)

Recorps AvAmLABLE.—January 11, 1901, to September 30, 1920. '

GacEs.—Water-stage recorder at Quak:sh Lake dam and gages in forebay and tallracla
at mill.

CHANNEL AND coNTROL.—Crest of concrete dam. !

Discaarge.—Flow computed by considering the flow over the dam, the flow through
the wheels, and the water used through the log sluices and filters. The wheels
were rated at Holyoke, Mass., before being placed in position and were tested
later by numerous tube-float and current-meter measurements. Ratings for
four new wheels installed in 1917 are based on acceptance test on one unit after
installation; the discharge at various gate openings being measured by the use
of Pitot tubes. When the flow of the river is less than 3,000 second-feet, all the
water generally flows through the wheels of the mill.

Ice.—Determination of discharge not seriously affected by ice; Ferguson Pond, just
above entrance to canal, eliminates effect from anchor ice.

REGULATION.—Dams at outlets of North Twin and Ripogenus lakes store water on a
surface of about 73 square miles, having a capacity of about 41.5 billion cubic feet.
Except during the time (usually in August) when excess water has to be supplied
for log driving on the river below Millinocket and for a short time during the
spring freshet, run-off is regulated by storage. Records corrected for storage.

CooreraTiON.—Records furnished by engineers of Great Northern Paper Co.

Monthly discharge of West Branch of Penobscot River at Millinocket, Maine, for the years
ending Sept. 80, 1919 and 1920.

[Drainage area, 1,910 square miles.]

BRINEERYER

Discharge in second-feet.
Corrected for storage. | Corrected
Month. run-off in
Observed inches.
(mean). Per
Mean. | square
mile.
1918-19.
2,980 3,240 1.70 1,96
4,280 5,650 2,96 3.30
3,460 3,100 1.62 187
2,040 2,230 .17 1.35
3,040 1,120 . 586 .61
3,010 2,210 1.16 L3
6,410 9,910 5.19 579
12, 600 12, 800 6.70 .72
3,810 3,350 L75 195
3,080 1,940 1L02 L18
3,080 1,240 .849 .75
3,020 1,060 .555 .62
4,710 4,020 2.10 28.44
2,410 1,710 . 805 1.03
2,390 4,050 2,12 2.36
2,600 1,560 .817
3,070 491 .257
3,060 ! 485 254
3,010 463 .242 .
3,000 11,800 6.18 6.
6,740 10,200 5.34 6.
3,300 2,920 1.53 1
2, 960 2, 800 1.47 L
3,130 1,370 itd .
3,050 2,040 1.07 1
3,230 3,320 174 23.67
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WEST BRANCE OF PENOBSCOT RIVER NEAR MEDWAY, MAINE.

Location.—Just above Nichatou Rapids, half a mile above mouth of East Branch
of Penobscot River and town of Medway, Penobsecot County, and 2 miles below
East Millinocket.

DRAINAGE AREA.—2,120 square miles (measured on map compiled by Maine Water
Power Commission),

Rrcorps AvarLABLE.—February 20, 1916, to September 30, 1920.

Gace.—Gurley 7-day water-stage recorder on left bank, inspected by Scott Nadeau,

DiscEARGE MEASUREMENTS.—Made from cable.

CHANNEL AND coNTROL.—Bed fairly smooth at measuring section; covered with
rocks and boulders above and below gage. Channel divides a few hundred feet
below gage, but practically entire flow passes to left of Nichatou Island. Control
formed by Nichatou Island and head of Nichatou Rapids; somewhat shifting.

EXTREMES OF DISCHARGE.—Maximum stage from water-stage recorder for the year end-
ing September 30, 1919, 8.68 feet at 3 a. m. April 26 (discharge from extension of
rating curve, 16,300 second-feet); minimum stage from water-stage recorder, 2.08
feet at 10.30 a. m. July 6 (discharge from extension of rating curve, 1,130 second-
feet).

Maximum stage from water-stage recorder for the year ending September
30, 1920, 7.50 feet at noon May 15 (discharge from extension of rating curve, 14,300
second-feet); minimum stage from water-stage recorder, 1.90 feet at 10.30 a. m.
January 9 (discharge, from extension of rating curve, 1,000 second-feet).

- 1916-1920: Maximum stage recorded, 9.88 feet at 1 p. m. June 18, 1917 (dis-
charge, from extension of rating curve, about 20,000 second-feet); minimum
stage recorded, 1.45 feet at 9. 45 a. m. January 7 1917 (discharge, from extension
of rating curve, 585 second-feet).

Ice.—Ice forms along banks, but the main channel remains open, stage-discharge
relation not seriously affected.

ReeuratioN.—Flow at ordinary stages completely regulated by dams and storage
reservoirs above station. Monthly discharge corrected for storage.

Accuracy.—Stage-discharge relation shifted slightly at time of high water in June,
1917, and again in May, 1920. Rating curve used previous to June, 1917, well
defined between 600 and 12,000 second-feet; curves used subsequent to that
date well defined between 2,000 and 12,000 second-feet. Daily discharge ascer-
tained by discharge integrator. Records good.

Discharge measurements of West Branch of Penobscot River near Medway, Maine, during
the years ending Sept. 30, 1919 and 1920.

Date. Made by— hgim_ dglg;e. Date. Made by— h%i?;‘ift. Dis-
1919. Feet, | Sec.ft} 1920, Feet. |Sec.ft.
Aug. 29 | J. W. Moulton......... 4.22 3,700 || May 18| J, W. Moulton......... 7.12 | 13,000
June 24 |..... U s T, 4.12 4,040

1920. July 12 | Lancaster and Butler..] 3.756| 3,400
Mar. 16 | J. W. Moulten......... 4.04 3,270 || Sept. 17 | J. W. Moulton......... 4.14 4,210
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Daily discharge, in second-feet, of West Branch of Penobscot River near- Mediay, Maine,
Jor the years ending Sept. 30, 1919 and 1920. : ;

Day. Oct. | Nov. | D

ec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
T 3,680 | 4,400 | 6,660 3,750 | 3,500 | 4,900 | 14,300 | 9,700 | 3,250 | 3,300 | 3,150
gllllis 3,480 | 4,220 | 6,000 |13,800 | 3,150 | 2900 | 4,650 | 14,500 | 9,500 | 3,300 | 3,400 | 3,550
3. 2| 3620 | 30500 | 4,900 3,750 | 3,200 | 4,450 | 14,400 | 7,500 | 3,100 | 3,200 | 3450
4 | 3320 | 4100 | 37020 | 5,500 | 3,000 | 3,400 | 4,350 | 14,300 | 5,900 | 2,800 | 3,400 | 3,400
5eo. Sl 3550 | 3,000 | 5,000 | 3,380 | 3,700 | 3,500 | 4,150 | 14,600 | 4,450 | 3,300 | 3,600 | 3,300
L]

[Buueerennen.] 3,650 | 3,800 | 5,000 | 3,650 | 3,640 | 3,550 | 3,750 | 15,400 | 4,550 | 2,950 | 3,650 | 3,300
........... 4,580 | 3,750 | 5,000 | 4,000 | 3,840 | 3,500 | 3,650 | 13,500 | 4,150 | 3,100 | 3,850 | 2.750
8. 4220 | 3)800 4,400 | 4,100 | 3,500 | 4,200 | 11,300 | 3,800 | 3,100 | 3, 3,150
........... ;000 | 3,860 4,300 | 3,680 | 3,100 | 4,300 | 10,800 | 3,700 | 3,000 | 3,650 | 3,250

10,0000 3/850 | 3,450 4,300 | 4,100 | 3,600 | 4,300 | 10,900 | 4,300 | 3,200 | 3,000 | 3,
Meeonenne. 3,700 | 3,650 |(%1%0 | 4,000 | 4,450 | 3,800 | 4,300 | 12,800 | 4,000 | 3,300 | 3,350 | 3,250
Ul 3600 | 4000 3,500 | 4,000 | 3,680 | 4,750 | 14,300 | 5,000 | 3,200 | 3,550 | 31300
13,0000 23100 | 35900 4,050 | 3,700 | 3,750 | 4,700 | 13,700 | 5,700 | 3,200 | 3, 3,650

14000000 3,400 | 3,820 4,030 | 3,750 | 3,750 | 4,750 | 12,900 | 5,600 | 4,150 | 3,450 | 3,
15,00 320 3680 4,100 | 3,830 | 30700 | 4,650 | 12,300 | 5,600 | 4,500 | 3,300 | 3,350
16ueeeennnne. 3,550 | 3,300 4,000 | 3,100 | 2,800 | 4,250 | 12,000 |'5,800 | 2,800 | 3,900 | 3,400
7. 130580 | 31300 37950 | 3,350 | 3,600 | 4,200 | 11,400 |: 6,000 | 3,050 | 2,650 | 3,400
18 3,600 | 4,220 |14,000 | 3,900 | 3,500 | 3,600 | 4,250 | 11,200 |:5,600 | 3,300 | 3,000 | 3,500
19 i 2| 30850 | 5,220 3,200 | 3,550 | 3,600 | 4,500 | 11,300 |, 4,750 | 3,500 | 3100 | 3450
........... 3,250 | 5,300 3,500 | 3,500 | '3/650 | 6,000 | 10,700 | 4,350 | 3,250 | 3,156 | 3,350
enneennennd| 3,550 | 5,250 3,750 | 3,550 | 3,600 | 6,650 | 9,300 |.4,250 | 3,250 | 3,150 | 2,800
. ) 7550 | 3,700 | 3,700 | 3,350 | 4,400 | 6,200 | 8,800 |:4,050 | 3,500 | 3,300 | 3,150
a3l 3,750 | 7,200 | 3,800 | 3,850 | 3,200 | 4,180 | 6,400 | 10,500 | 4,350 | 3,650 | 3,200 | 3,300
24..02227777 37640 | 10,200 | 3,700 | 3,800 | 3,350 | 4,400 | 8,600 | 12,700 |:3,850 | 3,600 | 2,400 | 3,300
25l 37550 | 10,800 | 3,340 | 3,950 | 3,650 | 4,600 | 12,600 | 11,600 |-3,500 | 3,550 | 2,000 | 3,250
2Bvennen ....| 3,660 | 9,950 | 3,750 | 3,520 | 3,500 | 4,450 | 14,400 | 11,600 | 3,700 | 2,600 | 3,100 3,400

'3
700 ) 500
300

£

3,250 | 3,250 | 4,000 | 3,300 | 3,550 | 5,600 | 6,000 | 3,400 | 3, 3,200
3,300 | 3,450 | 4,000 | 3,550 | 3,500 | 5,100 |'6,200-| 3,400 | 3,150 | 3,200
3,250 | 3,750 3,%)3 3,550 | 3,700 | 5,000 | 6,100 | 3,200 | 3,400 | 3,350
3,150 | 3, 3; 31450 | 3,300 | 5,500 | 6,000 | 2,800 | 3,500 | 3,200
3,000 | 3,200 | 3,750 | 3,100 | 3,400 | 6,400 /16,000 | 3,100 | 3,700 | 3,050
3,000 | 3,300 | 3,700 | 3,650 | 4,300 | 5,500 | 5,500 | 3,550 | 4,150 | 2,850
2,450 | 3, 3,700 | 3,550 | 4,250 | 5,200 | 5,400 | 3,350 | 4,100 | 3,300
3,100 | 3,300 | 3,150 | 3,450 | 4,200 | 5,400 5,700 | 3,400 | 3,550 | 3,600
3,000 | 3,150 | 3,550 | 3,450 | 4,200 | 5,800 | 5,400 | 3500 | 4,000 | 3,650
3,050 | 3,550 | 3,900 | 3,450 | 4,400 | 6,400 [,5,100 | 3,750 | 3,800 | 3,400
3,250 | 3,350 | 3,850 | 3,650 | 3,000 | 7,100 |.5,000 | 2,850 | 3,600 | 3,400
3,350 | 3,150 | 3, 3,650 | 4,250 | 8,700 | 4,900 | 3,250 | 3,700 | 3,250
3,300 | 3,850 | 3,700 | 3,450 | 4,900 | 10,000 |:4,060:3,300 | 3,500 [ 2,800
3,600 | 2,700 | 3,650 | 3,600 | 2,600 | 6,300 | 10,600 | 3,750 | 3,350 | 3,500 | 3,550
3,600 | 3,100 | 3,650 | 2,950 | 2,500 | 6,500 | 11,600 |'3,900°| 3,400 | 3,350 | 3,800
2,900 | 3,300 | 3,600 | 3,000 | 3,200 | 6,300 | 11,200 | 3,850 | 3,600 |'3,250 | 4,250
3,300 | 3,300 | 3,750 | 3,750 | 3,050 | 5,800 | 11,000 | 3,850 | 3,250 | 3,450 [ 3,800
3,400 | 3,200 | 3,450 | 3,550 | 2,050 | 5,400 | 11,600 | ;3,850 | 2,700 | 3,100 | 3,450
3,200 | 3,100 | 3, 3,600 | 3,050 |- 5,300'] 11,600 3,850 | 3,200 | 3,150 | 3,250
3,350 | 3,050 | 4, 3,700 | 3,200 | 5,500 | 11,600 |,3,500 | 3,600 | 3,150 | 3,450
3,100 | 3,000 | 4,100 | 3,650 | 2,850 | 5,600 | 11,400 |:3,650 | 3,150 | 8,100 | 3,800
3,050 3,200 | 3,900 | 2,750 | 3,150 | 5,300, 11,600 14,000 |.3,300 | 3,850 | 3,500
2,400 | 3,300 | 3,750 | 3,000 | 3,300 | 5,6007] 10800 ['3;950 3,550 | 2,050 | 3,700
3,250 | 3,200 | 3,600 | 3,550 | 3,450 | - 5,700 | 10,400 13,800 | 3,400-| 3,350 | 3,500
3,250 | 3,000 | 3,300 | 3,600 | 3,600 | 4,950 | 9,700 | 3,250 | 2,050 3,400 | 3,400
3,100 | 3,000 | 3,300 | 3,500 | 3,400 | 5,000 | 9,400 | 3,250 | 3,400 | 3,400 | 3,050
30150 | 3,000 | 3,400 | 3,500 | 3,500 | 5,100 | $,100 | 3,000 | 3,200 | 3,450 | 3,050
3,000 | 3,100 | 3,350 | 3,700 | 2,950 | 5,400 | 6,900 |:3,000 | 3,250 | 3,300 | 3,250
37000 | 3,150 | 3,500 | 3,250 | 3,150 | 6,300 | 5,500 | 3,200 | 3,300 | 2,900 | 3,550
2,600 | 3,250 | 3,500 |....... 37600 | 6,100 | 4,650 | 3,300 | 3,300 | 3,000 | 3,450
........ 350 | 4,100 |.......| 3,550

........ 4,900 |snrn.-.] 3,350 | 3,000 [...0e..

Nore.—Discharge estimated by comparison with records at adjacent stations for the following da y:
Oct. 9, Dec. 6-22 and 31, 1918; Jan. 1-3, 17, Mar. 16-21, Nov. 7-8, 14-15, Dec. 14-19, and 22-26, 1919: Jan,
?9—:1?»0& g;b. 3, 13, Mar. 15, Aug. 10, 31, and Sept. 1, 1920. Braced figures show mean discharge for period
included. \
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Monthly discharge of West Branch of Penobscot River near Medway, Maine, for:the years
T ending Sept. 30, 1919 and 1920.

[Drainage area, 2,120 square miles.]

Discharge in second-feet.
Obsetved Corrected for storage. | Corrected
Month. ‘ * | run-offin
s inches.
. Maximum.| Minimum.| Mean. Mean. Pefns%u”e
1918-19.

L0753 701 o7 R 4,580 3,100 3,690 3,950 1.86 2.14
November. .......cocoveunnnne 10, 800 3,300 5,430 6, 800 3.21 3.58
December. 6,660 3,340 4,190 3,830 | 1. zl 2.09
January 4,400 3, 3, 3,120 1.47 L70
4,450 3,100 3,650 1,730 .816 .85
5,000 2,800 3, 3,020 1.42 1.64
14,400 3,650 6,690 10,190 4.81 5.37
15, 400 8, 12, 000 12,200 5.75 6.63
9,700 3,250 4, 4,460 2.10 2.34
, 500 2, 3,300 2,160 1.02 L18
3,850 2,400 3,270 1,430 @75 .78
,650 2, 500 3,270 1,310 .618 6
15,400 2,400 | 4,840 4,520 2.14 28.99

1 £
3,500 2,200 2,820 2,120 1.00 115
3,700 2,400 3,230 , 800 2.31 2.58
3,350 2,450 3,120 2,080 .981 1.13
4,450 3,000 3,540 951 .453 .52
4,000 2,750 3, 560 985 .465 .50
3,650 X 3, 753 .355 .41
6,500 3,300 4,940 13,740 6,48 7.23
11,600 4,650 8, 11,660 5.50 6.34
6,200 3,000 4,410 4,030 1.90 2.12
3,750 2,700 3, 3,130 148 171
4,150 2,900 3,380 1,620 . 764 .88
4,250 2,800 3,410 2,400 1.13 1.26
11,600 2,200 3,940 4,030 | 1.90 25.83

PENOBSCOT RIVER AT WEST ENFIELD, NAINE,

LocaTtion.—At steel highway bridge 1,000 feet below mouth of Piscataquis River and
3 miles west of Enfield railroad station, Penobscot County.

DRAINAGE AREA.—8,800 square miles.

RECORDS AvAILABLE.—January 1, 1902, to September 30, 1920. ;

GaaEs.—Friez water-stage recorder on left bank, downstream gide of left brtdge -
abutment, used since December 11, 1912; chain gage on upstream side of bridge
used prior to that date; gages set to same datum. Recorder inspected by M. M.
Swett. /

DiscEARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND CONTROL.—Channel at gage broken by four bridge piers; straight above
and below the gage. Banks high and rocky and not subject to overflow. Control
is at Passadumkeag Rips, about 5 miles below the gage; a wing dam at this pomt
is overflowed at about gage height 5.5 feet.



' PENOBSCOT RIVER BASIN, | . 25

EXTREMES OF DISCHARGE.—Maximum stage-from water-stage recorder, for the year
ending September 30, 1919, 11.91 feet at 11 p. m. April 26 (discharge, 45,000
second-feet); minimum stage during year from water-stage recorder, 2.24 feet at
2 a. m. August 26 (discharge, 3,710 second-feet).

Maximum stage from water-stage recorder, for the year ending September- 30,
1920, 15.75 feet at 11 p. m. April 15 (discharge, from extension of rating curve,
72,300 second-feet); minimum stage from water-stage recorder, 2 37 feet at 10 a. m.
October-5 (discharge, 3,990 second -feet).

1902-1920: Maximum stage recorded, 17.8 feet September 30, 1909 (discharge,
from extension of rating curve, 88,700 second-feet®); minimum stage recorded,
1.0 foot at 7 a. m. and 5 p. m. October 29, 1905 (discharge, 1,470 second-feet 3).

Ice.—Stage-discharge relation usually affected by ice from December to April; dis-
charge ascertained by comparison with records at Sunkhaze Rips near Costlgm}
collected by Thomas W. Clark.

RecuraTion.—Flow largely controlled by storage, pnncxpally in the lakes tributary
to the West Branch. Records not corrected for effect of storage.

Accuracy.—Stage-discharge relation practically permanent except as affected by ice
and by logs. Rating curve well defined between 2,500 and 90,000 second-feet.
Operation of water-stage recorder satisfactory throughout both years. Daily dis-
charge ordinarily ascertained by applying ratmg table to average gage height
taken from recorder sheet; at times of serious fluctuations in stage the daily
discharge is ascertained by using the average of 12 two-hout periods. Gage heights
corrected for effect of ice and log jams. Records good. )

CoorrraTiOoN.—Discharge computations and several discharge measurements made by
Thomas W. Clark, hydraulic engineer, Old Town, Maine. Discharge measure-
ments also made by students of the University of Maine, under the direction of
Prof. H. 8. Boardman.

Discharge measurements of Penobscot River at West Enfield, Maine, during the years
ending Sept. 30, 1919 and 1920.

Di
Date. Made by— noight.| chargo. || Date: Made by— note. | change.
1918. . Feet. | Sec.-ft. 1920. Feet. | Secft.
Oct. 8| University of Maine 3.66 7,330 || June 24 | Clark, Lancaster, and 3.22 5, 850
students. Bufler.

3.66 | 7,260 || Aug. 10 | H. A. Lancaster....... 3.08| 5,500

3.36| 6,780

3.36| 6,200

tBased on revised rating curve of 1918,
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Jor the years ending Sept. 30,

PENOBSCOT RIVER BASIN,

Maine,

1919 and 1920.

[Drainage area, 6,600 square miles,]

Monthly discharge of Penobscot River at West En field,

Discharge in second-feet.
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EAST BRANCH OF PENOBSCOT RIVER AT GRINDSTONE, MAINE,

LocatioN.—At Bangor & Aroostook Railroad bridge half a mile south of railroad
station at Grindstone, Penobscot County, one-eighth mile above Grindstone Falls,
and 8 miles above confluence with West Branch at Medway.

DraiNaGE AREA.—1,070 square miles; includes 240 square miles of Chamberlain Lake
drainage (measured on map compiled by Maine Water Power Commission).

REecorps avarLaBLE.—October 23, 1902, to September 30, 1920.

Gage.—Chain attached to railroad bridge; read by R. D. Porter.

Di1scHARGE MEASUREMENTS.—Made from railroad bridge.

CHANNEL AND CONTROL.—Practically permanent; stream confined by abutments of
bridge and broken by one pier at ordinary stages; velocity of current medium at
moderate and high stages but sluggish at low water.

EXTREMES OF DISCHARGE.—Maximum stage recorded for the year ending September
30, 1919, 9.9 feet at 3 p. m. April 26 (discharge, 10,500 second-feet); minimum
stage, 4.15 feet at 3.30 p. m. September 30 (discharge, 190 second-feet).

Maximum stage recorded for the year ending September 30, 1920, 11.08 feet
at 6.40 a. m. May 10 (discharge, 14,000 second-feet); minimum stage, 4.10 feet
October 2-6 (discharge, 170 second-feet).

1902-1920: Maximum stage recorded at 5 p. m. September 29, 1909, 14.2 feet
(discharge, from extension of rating curve, 23,800 second-feet); minimum open-
water stage, 3.8 feet October 29-31, 1905 (discharge, 140 second-feet). Esti-
mated minimum discharge of 30 second-feet February 28, 1904, when stage-
discharge relation was affected by ice.

Ice.—Ice forms to a considerable thickness at the gage and down to the head of Grind-
stone Falls, and although the falls usually remain open during the greater part of
the winter, the stage-discharge relation is somewhat affected.

RecuratioN.—Several dams maintained at outlets of a number of lakes and ponds
near source of river are regulated for log driving; during the summer and fall gates
are generally left open. The basin of the East Branch since about 1840 includes
about 240 square miles of territory draining into Chamberlain Lake that formerly
drained into the St. John River basin, the diversion being made through what is
known as the Telos canal Records not corrected for effect of storage and diver-
sions.

Accuracy.—Stage-discharge relation occasionally affected by backwater from log
jams at station and at Grindstone Falls immediately below, and by ice during
winter. Rating curve well defined between 300 and 9,000 second-feet. Gage
read to half-tenths October 1, 1918, to February 3, 1919, and to hundredths Feb-
ruary 4, 1919, to September 30, 1920; read once daily, except from October 1, 1918,
to August 25, 1919, when gage was not read on Sunday, and from January 1 to
April 15, 1919, and December 4, 1919, to January 2, 1920, when it was read three
times a week. Daily discharge ascertained by applying rating table to mean
daily gage height, with corrections for effect of ice during the winter. Records
good for moderate and high stages and fair for low stages.

Discharge measurements of East Branch of Penobscot River at Grindstone, Maine, during
the years ending Sept. 30, 1919 and 1920.

Gage | Dis- : e | Dis-
Date. Made by— height. | charge. | D8te- Made by— height. | charge.
1918, Feet. | Sec-ft. 1920
Dec. 27 66.72 | 2,260 || Jan. 22
Mar. 18
1919. Apr. 21 f...
Feb, 4 @5.47 813 || Sept. 17 |...
Mar., 7 65,37 630
15]...do a5, 58 720
Dec. 18 a5. 48 817

Stage-discharge relation affected by ice.
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Daily discharge, in’second-feet, of East Branch of Penobscot River at Grindstone, Maine,
for the years ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July.| Aug. | Sept.
1918-19.
1 4,650 | 1,800 | 1,550 | 740 | 560 | 6,400 8,550 | 5,000 | 1,670 | 905 440
3,860 | 1,750 | 1,550 | 780 | 600 | 5,340 | 8,400 | 3,670 | 1,670 | 620 | 415
3,600 | 1,650 | 1,450 | 780 | 700 4,820 9,000 | 3,490 | 1, 620 415
3,490 | 1,600 { 1,450 820 740 | 4,300 | 8,700 | 3,490 | 1,600 620 415
3,320 | 1,550 | 1,400 | 820 | 700 | 3,860 | 8,400 | 3,490 | 1,600 | 590 365
3,160 | 1,450 | 1,400 | 780 | 660| 3,760 9,000 | 3,160 | 1,530 | 560 315
2,700 | 1,450 | 1,350 | 780 | 620| 3,670 | 8,700 | 3,300 | 1,460 | 860 | 315
2,550 | 1,400 | 1,300 |. 780 | 660 | 4,160 | 8,400 | 3,450 | 1,400 | 860 [ 500
2,400 | 1,350 | 1,200 740 660 | 4,650 | 7,250 | 3,670 | 1,400 388 5
2,300 | 1,350 | 1,200 | 740 | 680 | 5,050 | 6,110 | 3,670 | 1,220 470
2,250 | 1,300 | 1,200 | 660 | 780 | 5,450 | 5,700 | 3,490 | 1,160 | 730 | 440
2,180 | 1,300 | 1,150 | 580 | 900 | 5,850 | 5,340 | 3,400 | 1,100 | 730 500
1,950 | 1,300 1,150 | 580 | 860 | 6,000 | 5,340 | 3,160 | 1,100 | 730 | 950
1,880 | 1,400 | 1,150 | 580 | 780 | 9,300 | 6,300 | 3,000 | 1,050 f 770 | 770
1,810 | 1,400 | 1,100 | 560 | 720 | 9,000 | 5,340 3,000 | 1,220 | 860 690
1,670 | 1,400 | 1,050 | 580 | 700 8,700 | 5,100 | 3,000 | 1,050 655
1,650 | 1,150 | 1,050 | 5% | 660 | 7,800 | 5,340 13,000 1,000 | 740 580
1,950 | 1,150 | 1,000 | 580 | 740 | 6,930 | 6,400 | 3,000 | 950 | 620 530
3,400 | 1,150 | 900 | 560 | 900 | 5,850 | 7,500 [ 3,000 | 866 620 315
5,100 | 1,150 | 860 | 560 | 1,300 | 6,250 | 5,850 | 2,850 | 835 | 440 315
5850 | 1,300 | 20| 540 | 1,650 | 6,650 | 5,360 | 2,700 | 815 | 440
5,340 1800 | 820 | 540 | 2,400 | 6,650 | 4,870 | 2,560 | TI0| 440 270
4,650 | 2,500 540 | 2,800 | 6,650 | 4,870 | 2,400 | 770! 440 g&g
4,200 | 3,200 540 | 3,200 | 6,930 | 5,850 | 2,320 | 730 | 400
3,860 | 2,800 540 | 3,600 | 8,100 | 7,500 | 2,250 | 730 | 365| 250
3,320 | 2,400 560 | 4,000 | 10,500 | 7,800 [ 2,250 | 690 | 365 250
3,160 | 2,200 560 | 4,500 | 8,700 | 8,100 | 2,170 | 630 | 340 270
2,850 | 2,100 560 | 5,300 | 6,930 | 7,210 | 2,170 | 690 340 | 210
2,400 | 1,950 6,400 | 7,800 | 5,850 | 2,000 | 690 340 210
2,020 | 1,00 7,200 | 8,700 | 4,650 | 1,880 | 1,000 | 340 | 190
5 DN I X veeay.| 1,650 7,500 |...ouue 3,670 |....... 950 | 385 |.......
1919-20.
veceeeeeeees| 190 1,600 | 2,850 | 540 | 250 | 230 | 4,650 | 9,000 | 2,400 | 2,100 | 1,220 470
SRR 4 170 1,600 | 2,020 | 520 250 | 230 | 4,650 | 8,400 | 2,550 | 2,250 | 1,000 | 560
3.iiiaieeis] 70| 1,600 | 1,670 | 500 250 4,440 | 7,800 | 2,250 | 2,400 | 950 590
4. 170 | 1,280 | 1,400 | 500 | 240 | 210 | 4,440 | 7,210 | 2,020 | 2,550 | 950 | 590
5t 170 | 1,460 | 1,350 | 480 | 260 | 210| 4,440 | 6,650 | 1,810 [ 2,700 | 860 | 560
[T 1701 1,880 | 1,300 460! 270! 250 5100 6,110 |1,950! 2,850 | 690 | 500
[ OO 190 | 1,810 | 1,300 400 200 | 5,340{ 6,380/ 4,650 | 2,550 340 530
8.... .. .-..| 560 1,670 | 1,200 400| 270 | 220| 6,650 | 6,650 | 4,870 | 2,400 | 315 | 1,460
9.l 560 | 1,530 | 1,150 | 400 | 250 | 9230 | 6,110 | 10,500 | 3,490 | 2,700 | 315 | 1,600
10.ceeenae... 560 | 1,160 | 1,150 400 250 230 | 5,590 | 13,500 | 3,000 | 2,550 3401 1,220
5 DU 560 | 1,100 | 1,100 | 400 | 250 | 230| 5,100 { 11,100 | 3,000 | 2,550 | 1,000 | 1,050
12000 560 | 1,100 | 1,050 | 300 | 260, 220| 5,590 | 9,300 | 2,850 | 2,250 | 2,250 | 1,220
13,0000 560 1,220 | 1,050 380 250 240 | 6,110 | 7,500 | 2,780 | 2,020 | 2,020 | 1,600
14.......0000| 560 (3,860 | 980 | 380 250| 250 | 9,600 | 6,930 | 2,700 | 1,810 | 1,460 | 3,490
..l 440 | 3,490 | 960 | 380 | 250 | 260 |12,300| 6,380 | 2,700 | 1,740 | 950 | 2,850
10.ceeeeenn.| 4403,260| 920| 340| 250 500 11,100 | 5,850 | 2,550 | 1,670 | 1,460 | 2,320
............ 440 | 2,850 | 900 | 340| 250 500 | 10,200 | 5,590 | 2,550 | 1,600 | 1,280 | 1,950
) 440 | 2,320 820 340 270 460 { 10,200 | 5,840 | 2,550 | 1,670 | 1,100 | 1,530
19.ccieiieeed| 440 2,320 860 340 250 490 | 9,600 | 5,590 2,250 1,810 1,100 | 1,400
............ 440 | 2,250 | 820 | 340| 250| 490 9,000 | 5,590 | 2,250 | 1,740 | 1,000 | 1,340
2l....... veass| 440 | 1,950 760 340 260 480 | 8,400 | 4,650 | 2,400 | 1,600 950 | 1,220
22.......0... 530 | 1,810 700| 330| 260!. 480 | 9,000 | 4,050 | 2,100 | 1,530 | 1,340 | 1,160
2., ..l 560|1,800| 660! 300| 280| 440| 9,000 | 3,670 | 1,810 | 1,740 | 1,740 | 1,280
24000 et 470 | 1,750 | 640 | 300| 320 1,100 | 8,700 | 3,670 { 2,100 | 1,670 | 1,600 | 1,280
25..c.ecec...| 440 (1,650 | 620 300| 320 2,800 8,700 | 3,670 | 2,250 | 1,400 | 1,000 | 1,100
26...0eennnn.. 440 | 1,600 | 620| 340.| 340|4,200| 7,500 | 3,670 2,700 { 1,220 820 | 1,000
2....... eeeeof 1,280 | 1,550 600 280 290 | 5,850 | 6,110 ,320 | 1,950 | 1,160 690 900
28.ciceeee....| 1,280 1,450 | 620 280 | 250 |6,930| 6,380 | 3,670 | 1,880 | 1,050 | 560 | 860
............ 1,280 (1,530 | 600| 270| 230|6,110| 9,000 | 3,400 | 2,260 | 1,060 |. 500 | 900
30, 1,100 | 2,250 | 560 0|........ 4,870 | 9,000 | 3,160 | 2,250 | 1,050 | 440 950
3Meeieeennins.| (950 feen....| 540 260 .. ... 4650 |........ 2,400 [.n.... 1,160 | 420 |.e.....

NOTE.—8t e—dischar% relation affected by ice from Dec. 2,1918, to Mar. 29, 1919, Nov. 24-28and Dec. 4,
1919, to Mar. 26, 1920. Discharge estimated for these periods on basis of gage heights corrected for effect-
of ice bg means of (hscharge measurements, observer’s notes, and weather records. Discharge estimated
for Sundays between Oct. 1, 1918, and Aug. 25, 1919, and for a few other days when gage was not read.
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Monthly discharge of East Branch of Penobscot River at Grindstone, Maine, for the years
ending Sept. 30, 1919 and 1920.

{Drainage area, 1,070 square miles.]

Discharge in second-feet.
Run-off
Month. Per | ininches.
Maximum, | Minimum.| Mean. | square
mile,
1918-19.
4,050 1,160 2,070 1.93 2,22
5,850 1, 3,120 2.92 3.26
3,200 1,150 1,670 1.56 1.80
2,100 740 1,160 108 1.24
820 540 641 .599 .62
7, 500 560 2,050 192 2.21
10, 500 3,670 6,490 6.07 6.77
9, 000 3,670 6, 660 6.22 7.17
5,000 1,880 3,000 | 2.80 3.12
1,950 690 1,100 1,03 1.19
905 340 599 . 560 .65
950 190 414 .387 .43
The Year. . .o.oovmeeneneunncarreaneaannnn 10, 500 190 2,420 2.26 30. 68
1919-20.
070171117 PN 1,280 170 534 .499 .58
NOVEIDET -« e eeecemeneeiaenneannennsnnsnnnnnnn 3,860 1,100 1,890 .77 198
DOCOMDOT . - e ceeenensenennsnsensnnsnrennns 2,850 540 1,020 .953 1.10
January.... 540 260 371 347 .40
340 230 263 .26 .27
6,930 200 1,410 1.32, 1.52
12,300 4,440 7,400 6.92 7.72
13, 500 2,400 6,150 5.75 6.63
4,870 1,810 2, 560 2.39 2,67
2850 1,050 1,890 177 2.04
2,250 315 939 924 Lo7
3,490 470 1,250 1.17 1L.30
13,500 170 2,140 | 2.00 27.28

MATTAWAMEKEAG RIVER AT MATTAWAMKEAG, MAINE.

LocatrioNn.—At Maine Central Railroad bridge at Mattawamkeag, Penobscot County,

half a mile above mouth of river.

DRAINAGE AREA.—1,500 square miles.

RECORDS AvAILABLE.—August 26, 1902, to September 30, 1920.

GaeE.—Chain fastened to railroad bridge; read by W. T. Mincher.

DISCHARGE MEASUREMENTS ——Made from the bridge; low-water measurements made
by wading. :

CHANNKEL AND CONTROL. —~Practlcally permanent; channel at bridge broken by
two piers.

EXTREMES OF DISCHARGE.—Maximum stage recorded, for the year ending September
30, 1919, 10.1 feet at 5 p.m. March 31 and 7 a.m. and 5 p.m. April 1 and 2 (discharge
13,000 second-feet); minimum stage, 3.6 feet at 7 a.m. and 5 p.m. September 4
(discharge, 390 second-feet).

Maximum stage recorded, for the year ending September 30, 1920, 14.0 feet at
8 a.m. April 18 (discharge by extension of rating curve, 25,600 second-feet); min-
imum discharge, 320 second-feet several days during February (stage-dischiarge
relation affected by ice).

1902-1920: Maximum stage recorded, 14.0 feet April 18, 1920 (discharge by ex-
tension of rating curve, 25,600 second-feet); minimum stage, 2.5 feet Oct. 4-12,
1905; Sept. 19 and Oct. 6, 1906; Sept. 24-29, 1908; and Oct. 14-17, 1910 (dis-
charge, 86 second-feet).
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Ice.—Stage-discharge relation usually affected by ice for several months each winter:

REGurATION.—Dams are maintained at outlets of several large lakes and ponds, but
the stored water is used only for log:driving.

Accuracy.—Stage-discharge relation occasionally affected by backwaber from log
jams and during winter by ice. Rating curve well defined between 500 and 15,000
second-feét. During year ending September 30, 1919, gage read to tenths twice
daily, except from January 10 to March 18, when it was read at irregular intervals.
During the year ending September 30, 1920, gage read to quarter-tenths twice
daily, except during the winter when it was read once daily. Daily discharge
ascertained by applying rating table to mean daily gage height, with correctlons
for ice and other obstructions. Records good.

Discharge measurements of Mattawamkeag River at Maitawamkeag, Maine, during the
years ending Sept. 30, 1919 and 1920.

; Gage Dis- Gage | Dis-
Date. Made by— height. | charge. | Date- Made by— height. | charge.
1918. Feet. | Sec.ft. 1919. Feet. | Secft.
Nov. 3| H. A. Lancaster........| 818 7,760 || Dec. 19 67.95| 1,270
1919. - 1920.
Jan. 17 | A. F. McAlary......... a8, 42 1,290 i Jan. 20 @579 383
Feb. 18 ..... do‘......a......... a6.78 908 || Feb. 28 @6, 50 355
Mar. 19 | .....d0..cocueiiiiiaaal e7.72| 1,790 || Apr. 29 11.26 | 16,300
Sept. i TW. Moulton.....‘.... 85.70 | 2,240 || Sept. 16 7.507 5,860
@ Stage-discharge relation affected by ice. b Stage-discharge relation affected by fish dam.

Daily discharge, in second-feet, of Mattawamkeag River at Mattawamlceag, Maine, for
the years ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.

ves ...| 6,850 | 6,370 | 5,020 | 3,000 | 1,800 680 | 13,000 { 10,500 | 6,610 | 1,130 850 | - 445

{5,910 | 7,350 | 4,200 | 2,700 | 1,650 680 | 13,000 | 10,500 | 5,460 | 1,130 | 770 445

.| 5,020 | 7,860 | 4,000 | 2,500 | 1,450 720 | 12,700 | 11,000 | 4,600 | 1,030 | 690 445

{4,200 | 7,350 | 3,600 | 2,400 | 1,300 780 | 11,600 | 11,000 | 3, 855 390

3,800 | 6,850 | 3,400 | 2,200 | 1,150 800 | 10,800 | 10,800 | 3,040 | 850 | 560 445

600 | 5,910 | 3,200 | 2,100 | 1,050 940 | 9,420 { 11,000 | 2,870 850 560 500

910 | 5,020 | 3,000 | 1,950 940 980 | 8,900 ( 9,690 | 3,610 850 500 500

100 | 4,400 | 2,900 | 1,800 940 980.] 8,640 | 7,600 | 5,460 770 560 500

350 | 3,800 | 2,700 | 1,700 | 900 980 | 8, 6,850 | 5,910 | 850 | 560 500

,850 | 3,420 | 2,500 | 1,650 | 900 | 1,050 | 8,900 | 6,140 | 5, 810 | 560 500

230 | 2,400 | 1,550 840 | 1,400 | 9,160 | 6,140 | 4,810 770 560 500

230 | 2,300 | 1,500 840 | 1,550 | 9,420 | 6,370 | 4,600 770 500 530

040 | 2,300 | 1,450 | 840 | 1,550 | 10,800 | 5,460 | 4,200 | 770 | 445 985

700 | 2,200 (1,400 | 840 | 1,550 | 11,900 | 5,020 | 3,800 | 770 | 500 | 2,090

530 | 2,230 | 1,350 | 840 | 1,550 | 12,400 | 4,600 | 3,420 | 770 | 445 | 2,380

380 | 2,380 | 1,300 | 780 | 1,550 | 12,400 { 4,200 | 3,230 | 850 | 500 | 2,000

2,230 | 2,700 | 1,300 | 840 | 1,650 | 12,400 | 4,000 | 3,420 | 810 | 5 1,630

3,040 | 1,300 | 900 | 1,700 | 12,400 { 3,610 | 3,420 | 770 | 500 | 1,180

3,420 | 17250 | 840 | 1,800 | 12,200 | 5,240 | 3, 770 | 500 | 1,030

3,610 | 1,200 | 800 | 2,500 | 11,600 | 5,680 | 2,870 | 770 | 500 895

3,420 | 1,200 | 780 | 2,700 | 11,000 | 5,460 | 3,230 | 690 | 500 810

2,380 | 1,150 | 700 | 2,900 | 10,200 | 5,020 | 3,420 | 620 | 560 730

2,080 | 1,150 | 620 | 3,400 | 9,420 | 4,600 | 3,230 | 590 | 560 850

2,230 | 1,100 | 600 | 5,200 | 8,640 | 5,010 | 2,380 | 445 | 500 985

3,040 | 1,100 | 560 | 6,400 | 9,420 | 4,810 | 1,820 | 560 | 500 | 1,030

3,800 | 1,550 | 600 | 9,700 | 11,600 | 5,460 | 1,510 | 560 | 500 | 1,030

4,000 | 3,400 660 | 10,200 | 11,000 | 8,900 | 1,450 500 45 | 1,030

4,000 | 2,900 | 680 | 10,500 | 11,000 | 10,800 | 1,450 | 560 | 445 | 1,030

3,800 | 2,400 |....... 11,000 | 10,200 | 10,500 | 1,340 | 620 | 445 | 1,030

3,400 | 2,300 . 9,160 | 1,230 | 730 [ 445 895

3,200 | 1,950 7,860 |....... 850 | 445 |ceunees
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Dazly discharge, in second-feet, of Matiawamkeag River at Mattawamkeag, M(mw fm'
the years ending-Sept. 30, 1919 and 1920—Continued. i

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

,800 | 17,400 | 1,820 | 850 | 1,080 | 690
7200 | 16,400 | 1,280 | 850- 17030 | 730
1600 | 16,400 | 1,030 | 805 | 1,030°| - 770
7000 | 15, 810 | 985 |1,030 | 730
7960 | 14,800 | 655 | 1,280 | 1,030 | 850
00 | 13,900 | 810 | 1,280 | 1,030 | 940
7900 | 11,300 | 1,180 | 1,230 | '940 | 1,030
3,000 | 10,200 | 1,510 | 1,230 | - 940 | 1,180
580 | 330 | 520 | 13,600 | 10,200 | 2,000 | 1,230 | 940 | 1,950
540 | 350 | 520 | 13,800 | 10,800 | 2,530 [ 1,230 | 940 | 2,530

520 | 380| 520 13,600 | 13,000 | 2,530 [ 1,130 | 985 | 2,530
470 | 320 | 540 | 13,600 | 14,200 | 2,380 | 1,030 | 1,030 | 2,870
430| 360 | 620 | 14,500 | 13,900 | 2,380 | 1,180 | 985 | 2,870
40 760 | 16,100 | 13,300 | 5,020 | 1,030 | 850 | 4,000
320 | 840 | 20,300 | 12,200 | 4,600 9 770 | 5,910
420 | 320 | 1,300 | 20,300 | 11,000 | 3,420 | o940 | 770| 6,370
100 | 320 1,450 9,160 {2,380 | 920 | 730 | 6,
380 | 330 | 1,650 | 25,300 | 8,120 | 1,820 | 940 | 620 | 5,680
380 | 330 | 1,600 23 000 | 7,350 | 1,130 | 040 | 590 | 5,

. 800 | 360 | 360 3,200 16,700 | 1,950 | 850 | 1,030 | 590
. 7,400 560
. 330 |.o00 7,400 |...0.... 1,950 |.......| 1,030 | 620 |...%.. .

Nore.—Stage-dischargerelation affected by ice December 3-14, 1918, December 29, 1918, to March 26, 1919;
and December 13, 1019, to April 4, 1920; discharge estimated for these perlods on basis of gage heights cor-
rected for effect of 1ce means of dlscharge measurements, observer’s notes, and weather records. A
temporary fish dam affected stage-discharge relation from ahout September 13 to November 15, 1919,
Corrections for this obstruction based on discharge measurement of September 14.

Monthly discharge of Mattawamkeag River at Mattawamkeag, Maine, for the years ending
Sept. 30, 1919 and 1920.

[Drainage area, 1,500 square miles.]

Discharge in second-feet.
Run-oft
Month. Per "
Maximum. | Minimum. | Mean. square in inches.
.
1918-10,
October.. ... ..o i 7,350 2,530 4,380 3.05 3.52
November........ccoveeenaonnn s 11,600 2,230 6,180 4,12 4.60
;020 2,090 3,110 2.07 2.39
3,400 1,100 1,800 1.20 1.38
1,800 560 916 .611 .64
12,200 680 3,600 2.40 2. 77
13, 000 8,640 10,800 7.20 8,03
11,000 3,610 7,220 4,81 5.54
6,610 1,230 3,480 2.32 2.59
1,130 45 766 W51 .59
850 45 534 « 356 .41
2,380 390 913 . 609 .68
13,000 390 3,660 2.44 33.14
1,800 690 1,230 . 820 .95
6,850 2,200 4,030 2.69 3.00
4,400 760 2,100 1.40 1.61
760 330 45 .306 .35
390 320 347 .231 .25
7,400 340 1,520 101 116
25,300 7,800 | 16,300 | 10.9 12.16
17,400 1,950 9,121 6. 7.01
5,020 655 1,860 1.11 1.24
1,28 850 1,060 707 .82
1 472 766 .511 .59
6,370 690 2,800 .8 . 09
25,300 320 3,440 2.29 31.23
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'PISCATAQUIS RIVER NEAR FOXCROFT, MAINE.

Locarion.—At highway bridge known as Lows Bridge, halfway between Guilford
and Foxcroft, Piscataquis County, three-fourths mile above mouth of Black
Stréam and 3 miles below Mill Stream.

DrAINAGE AREA.—286 square miles.

RECORDS AVAIABLE.—August 17, 1902, to September 30, 1920.

'‘GAGE.—Staff attached to left abutment of bridge; read by A. F. D. Harlow.

DIsCHARGE MEASUREMENTS.—At medium and high stages made from bridge; at low
stages made by wading.

CHANNEL AND coNtroL.—Practically permanent; banks are high and are overflowed
only during extreme floeds.

EXTREMES OF DISCHARGE.—Maximum open-water stage recorded for the year ending
September 30, 1919, 7.0 feet at7 a. m. March 29 (discharge, 4,350 second-feet); (a
stage of 7.7 feet was recorded at 5.30 p. m. March 24, but the water was held
back by an ice jam); minimum stage 1.8 feet several times during July and
August (discharge 40 second-feet).

Maximum stage recorded for the year ending September 30, 1920, 9.7 feet at
4 p. m. April 14 (discharge, by extension of rating curve, 7,600 second-feet);
minimum discharge 10 second-feet March 4 (stage-discharge relation affected by
ice).
' 1902-1920: Maximum stage recorded, 14.3 feet at 6.30 p. m. September 29,
1909 (discharge by extension of rating curve, 21,700 second-feet); minimum dis-
charge, 5 second-feet August 6, 1905, and November 22, 1908 (water held back
by dams).

Ice.—Stage-discharge relation affected by ice dutmg winter.

Reeuration.—The stream is used to develop power at several manufacturing plants
above the station; distribution of flow somewhat affected by operation of wheels.

ACCURACY —Stage-discharge relation occasionally affected by backwater from log
jams and by ice during winter. Rating curve well defined between 20 and
3,000 second-feet. Gage read to tenths twice daily. Daily discharge ascertained
by applying rating table to mean daily gage height, with corrections for effect
of ice during the winter. Some uncertainty exists in regard to the effect of
diyrnal fluctuation. Records fair.

Discharge measurements o stcala%uu River mear Foxcroft, Maine, during the years
; ending Sept. 30, 1919 and 1920.

Date. Made by hg v ch]?sge. Date. Made by— h‘:&ﬁ- Dis-

3
1918.
Oct. 29
29
Nov. 19
1919,
23
Feb. 25
Mar. 24
Apr. 1

e Stage-discharge relation affected by ice.
102721—23—wsp 501—3
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Daily discharge, in second-feet, of Piscataquis River near Foxcroft, Maine, for the years
ending Sept. 30, 1919 and 1920. )

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

1918-19.
640 300 720 200 | 1,800 | 2,320 570 175 175 120
570 240 580 240 | 1,330 | 2,100 440 120 120
605 120 500 410 | 1,240 | 2,320 380 120 64 110
800 220 300 380 | 1,060 | 2,210 380 110 80
680 240 360 240 | 1,010 | 1,800 470 145 80
640 280 380 380 | 1,010 | 1,600 720 80 132 51
640 240 330 470 1 1,420 | 1,330 720 190 120 51
570 | 240 | 300 260)2,000| 1,150 925| 240| 90 57
570 240 260 260 | 1,900 | 1,150 640 205 40 175
570 200 200 540 | 4,900 | 1,060 720 175 40 110
500 200 380 640 | 1,600 720 640 132 57 222
470 175 380 640 | 2,760 640 330 80 80 260
440 200 410 570 1 3,530 570 260 40 64 605
440 200 0 570 | 3,420 500 240 51 72 570
500 190 570 | 2,760 440 280 160 90 720
570 220 220 500 | 2,430 410 280 145 51 720
570 240 220 380 | 2,100 605 240 120 64 680
500 200 200 380 | 2,000 | 1,800 205 64 80 240
640 120 190 680 | 2,100 | 2, 175 - 46 64 175
500 145 190 | 1,300 | 2,320 | 1,510 145 40 132 110
440 220 160 | 1,800 [ 2,100 880 145 51 120 |+ 51
355 | 190 | 160 (3,100 1,80 | 970| 145 90 | 120 90
640 | 200| 160|2,650| 1,700 3,640 | 145| 120| 120 90
800 | 570 | 190 | 2,850 ( 1,800 | 2, 145 120 90
640 | 2,200 | 190 | 3,000 | 2,100 | 2,000 | 145 |, 64| 132 90
640 | 2,200 220 | 2,000 | 2,000 | 2,100 145 46 110 132
605 | 1,600 240 | 2,100 | 1,900 | 1,900 175 40 110 1
500 | 1,400 | 240 | 2,100 | 1,900 | 1,900'| 240 | 145 | "0 | X
410 880 4,230 | 1,900 | 1,330 175 205 90 120
330 720 |. .| 2,540 | 2,540 605 175 240 80 120
280 680 1,900 |....... 680 f....... 240 80 [..... e
1,150 280 12 130 | 2,400 | 2,760 380 51 86
420 | 130 | 100 24 | 1,500 | 2,320 | 380 40 59 6
925 | 125 80 241,250 | 2,210 | 380 69 % 2
640 94 80 10| 1,350 | 2,000 | 380 | 190 | 169 116
640 4 80 22 | 1,150 | 2,000 380 154 106
570 | 115 64 22 | 4,400 | 2,100 240 | 154 108
380 | 105 64| 145/5600]2100| 380 | 205| 154 330
500 100 38 190 | 3,600 | 2,100 380 190 7 410
440 78 36 72 | 2,800 | 5,070 | 330 | 106 77 280
440 70 40 72 | 2,320 | 4,590 n0 86 77 260
440 18 46 58 | 1,900 | 2,540 280 1 69 69 222
440 105 58 145 | 2,320 | 2,210 280 69 69 240
535 70 46 80 | 2,430 | 1,900 280 69 190 355
380 68 28| 190 7,430 1,90 | 240| - 69| 305 410
440 66 46 300 | 5,430 | 1,900 240 69 305 330
440 66 80 360 | 4,350 | 1,330 240 69 240 260
410 66 58| 240 | 4,110(1,330 | 240 69| 280 260
380 15 36| 200|3,750 | 1,150 | 240 69| 305 190
380 36 31 240 | 2,650 880 175 154 260 190
330 50 31| 160 [3;420| 880| 175] 128| 190 190
220 96 28 120 | 3,750 880 120 74 169 154
330 96 50 145 g,vso 880 100 74 154 154
280 94 58 150 | 3,580 840 205 69 169 106
300 105 58 200 | 3,420 145 69 169 106
300 12 50 260 | 3,200 100 86 190 106
360 40 80 280 | 2,650 640 64 86 190 106
200 80 64 340 1 2,100 605 31 77 190 108
320 80 28 | 1,050 2,320 | 570 31 77| 140 106
280 80 46 | 2,400 | 4,230} 500 | 64 77 |2198
280 80 |. .| 2,400 | 3,200 | 500 80 M 1= 92
280 80 2,400 |..%.... 380 |....... 59| 128|.......

NoTE.—Stage-discharge relation affected by ice from Dec. 30, 1918, to Mar. 24, 1919, and from Dec. 15, 1919,
to Apr. 9, 1920; discharge estimated for these periods on basis of gage heights corrected for effect of ice by
means of discharge measurements, observer’s notes, and weather records. .
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Monthly discharge of Piscataquis River near Foxeroft, Maine, for the yeirs ending Sept. 30,
1919 and 1920.

[Drainage area, 286 square miles.}

Discharge in second-feet., )
: Run-off,
Month, Per | ininches.
Maximum. | Minithum. | Mean. | square
mile.
1918-19.
October..... .- 3,420 380 2 2.98 4
November... . 3,640 440 | 1,170 4.09 4, 56
e 800 280 550 1.92 2.21
2,200 120 486 L70 1.9
720 160 290 1.01 1..05
4,230 200 | 1,220 4.27 4.92
3,530 1,010 | 1,980 6.96 7.7
3,640 40| 1,460 | ,510 5.88
925 145 346 1.21 L35
y 240 40 120 420 .48
AUgUSt. ceviii i i aaea 175 40 94.3 .330 .38
September...covaieeeeiciieeneionennoanencannes 720 51 209 .731 .82
4,230 40 733 2. 56 34.81
800 40 273 . 955 110
1,510 380 788 2.76 3.08
1,420 200 465 1.63 L83
280 12 8.7 .203 .34
100 12 52.3 .183 .2
2,400 1 401 1. 40 L.61
7,430 1,150 | 3,210 1L.20 12.56
5,070 1,630 5,70 6. 57
380 31 233 . 815 .91
260 40 98.9 .346 .40
305 51 162 566 .65
410 40 187 . 654 .73
7,430 10 630 2.20 30.03

PLEASANT RIVER AT MILO, MAINE,

Location.—A¢t highway bridge known locally as Snow’s Bridge, in Milo, Piscataquis
County.

DRAINAGE ABEA.—325 square miles (measured on map compiled by Maine Water
Power Commission).

RECORDS AVAILABLE.—June 4 to September 30 1920.

Gage.—Vertical staff on downstrea,m side of right bridge abutment read by H. 8.
Snow.

DiscHARGE MEASUREMENTS.—MS/de from downstream side of bridge.

CHANNEL AND cONTROL.—Channel of coarse gravel. Control for low stages is a
well-defined riffle 100 feet below the gage; control at high stages formed by a series
of riffles extending about a mile below the gage.

EXTREMES OF DIECHARGE.—Maximum stage recorded during period of record, 3.90

‘feet at 5.15 p. m. June 8 (discharge, 1,470 second-feet); minimum stage, 2.30 feet
July 30, 31 (discharge, 77 second-feet).

Ice.—Stage-discharge relation affected by ice during the winter.

ReeULATION.—The flow is partly regulated by a power development at Brownville
and by storage dams at the headwaters which are used during the log-driving
geason.

Accuracy.—Rating curve fairly well defined between 150 and 1,200 second-feet.
:Gage read to half-tenths twice daily. Daily discharge ascertained by applying
‘rating table to mean daily gage height. Records good.
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Discharge measurements of Pleasant River at Milo, Mame, during the year ending Sept.

30, 1920.
Date. Made by— hge}iziﬁ:. ch]g.lrsgve. Date. Made by— hgiag < ch])ail'sg@
’ Feet. Sec.ft. . Feet. | Sec.ft.
June 4| J. W. Moulton........... 3.42 832 || July 22 | Clark and Lancaster...[ 2.62 216
24-....0 [+ 1 2.53 212 || Sept. 18 | J. W. Moulton......... 3.53 978

Daily discharge, in second-feet, of Pleasant River at Milo, Maine, for the year ending

Sept. 30, 1920.

Day. June. | July. | Aug. | Sept. Day. - June, | July. | Aug. | Sept.
202 202 207 274 880
196 217 202 434 685
217 217 156 385 640
207 234 186 337 930
364 364 223 257 560
730 280 217 286 490
357 274 223 257 434
269 223 217 640 420
600 228 175 730 350
364 | 202 186 455 337
286 196 175 420 299
274 234 186 350 324
434 289 175 337 299
263 990 155 286 202
202 406 125 274 434

125 P

Monthly discharge of Pleasant River at Milo, Maine, for the year ending Sept. 30, 1920.

[Drainage area, 325 square miles.]

Discharge in second-feet.

Run-off
Month. ) Per | ininches.
Maximum. | Minimum.] Mean. squlare
e.
1,180 180 524 1.61 1.58
730 125 256 .788 .91
990 196 339 1.04 1.20
1,180 | ° 135 491 1.51 1.68
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PASSADUMEEAG RIVER AT LOWELL, MAINE,

Locarion.—About 400 feet below dam and highway bridge at Lowell, Penobscot
County, and 10 miles above mouth of river.

DRAINAGE AREA.—301 square miles.

REecorps avaiLasrLe,—October 1, 1915, to September 30, 1920

Gacees.—Chain and staff gages on left bank; from October 1, 1915, to September 30,
1917, chain and staff gages on right bank half a mile below the highway bridge;
read by F. A. Lord. BStaff above dam for supplementary use during winter.
Gages set at different datums. .

DiscEARGE MEASUREMENTS.—Made from cable near gage.

CHANNEL AND coNTROL.—Channel rough and somewhat irregular; control about 100
feet below gage; practically permanent.

EXTREMES oF DISCHARGE.—Maximum open-water stage recorded for the year end-
ing September 30, 1919, 3.35 feet at 7.30 a. m. November 21 and 8 a. m, March
31 (discharge, 1,650 second-feet) (a stage of 3.75 feet was recorded at 9 a. m.
January 13, but the stage-discharge relation wasaffected by ice); minimum stage,
1.28 feet at 9.30 a. m. September 1 (discharge, 95 second-feet). .

Maximum stage recorded for the year ending September 30, 1920, 4.80 feet
April 19, 20, 21 (discharge, 3,390 second-feet); minimum discharge, 95 second-feet
by current-meter measurement January 21.

1916-1920: Maximum stage recorded, 4.80 feet April 19, 20, 21, 1920 (discharge,
3,390 second-feet); minimum dischlarge in 1919 and 1920.

Ioe.—Stage-discharge relation usually affected by ice from December to April.

RecurarioN.—Distribution of flow somewhat affected by use of storage reservoirs
above station. A small dam and mill 400 feet above the gage cause fluctuations
in stage for a short time each day when mill is in operation. Mill used little if
any during 1920.

Accuracy.—Stage-discharge relation pracncally permanent except when affected
by backwater owing to logs on control or toice. Gage read to quarter-tenths once
daily. Rating curve well defined between 90 and 2,500 second-feet. Daily
discharge ascertained by applying rating table to gage height, with corrections
for effect of ice and log jams. Records fair.

CooreEraTION.—Several discharge measurements furnished by T. W. Clark
hydraulic engineer, Old Town, Maine.

chharge measurements of Passadumkeag River at Lowell, Maine, during the years
endmg Sept. 30, 1919 and 1920.

' Gage | Dis- 4 - Gage | Dis-
Date. Made by— height. | charge. Date. Made by- he{ﬁxt. charge.
1918. Feet. | Sec.-fi. 1920, Feet. | Secft.
ec. 20 | H. A. Lancaster........ a2.75 526 || Feb. 25 | J. W. Moulton......... a2.81 116
July 27:| H. A. Lancaster........ 2.08 428
1920. Aug. 6..... L 1 P 1.51 150
Jan. 21 { J. W. Moulton.........| ¢1.56 95 : R

e Stage-discharge relation affected by ice.
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'

Daily discharge, in second-feet, of Passadumkeag River ot Lowell, Maine, for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19. . .
669 480 570 250 | 1,440 1 1,120 845 430 194 95
461 550 230 | 1,490 | 1,170 690 | 430 203 99
496 444 496 203 | 1,440 | 1,170 669 203 9
496 440 480 250 | 1,490 | 1,170 628 400 194 111
428 410 444 280 | 1,380 | 1,170 513 400 178 119
44 410 412 300 | 1,380 | 1,170 500 380 178 124
410 410 410 330 | 1,330 | 1,170 500 380 163 137
382 410 410 353 | 1,380 { 1,170 500 380 156 137
382 410 410 350 | 1,380 | 1,170 530 380 156 137
380 400 410 428 | 1,330 | 1,120 530 380 150 137
380 380 400 460 | 1,270 | 1,070 530 380 158 137
353 370 380 460 | 1,220 | 1,220 530 380 156 137
326 370 370 460 | 1,330 | 1,070 530 350 150 212
313 370 367 460 1 1,220 | 1,100 530 350 | 145 300
340 370 300 480 | 1,170 | 1,040 530 350 137 412
382 | 370 300 480 | 1,170 822 350 129 412
444 | 370 | 313 496 | 1,270 | 1,070 | 530 | 350 | 124 397
590 370 310 461 | 1,440 | 1,070 532 350 119 353
550 370 313 1,330 | 1,270 550 350 119 300
510 370 300 734 | 1,330 | 1, 170 550 350 119 264
461 350 290 | 1,070 ; 1,270 | 1,020 532 330 124 222
444 350 287 11,120 | 1,220 756 | 444 330 124 194
461 353+ 212 | 1,240 | 1,020 | 822 478 330 124 194
531 461 252 | 1,380 935 935 478 330 119 186
590 590 250 | 1, 1,000 845 513 330 119 194
- 590 760 1,330 980 845 428 300 11 178
588 1,330 980 980 430 242 111 178
569 1,360 980 980 430 210 104 163
510 ,490 | 1,000 958 430 178 104 163
480 ,490 | 1,020 845 430 178 99 150
480 ,850 ... 890 i....... 203 9 ...
353 | 145 98| 120/1,170 2,740 | 1,070 | 412 | 252 150
478 140 98 120 | 1,170 | 2,740 | 1,070 231 150
588 135 98 120 | 1,170 | 2,610 980 412 212 150
669 125 98 120 | 1,170 | 2,480 980 353 150 150
478 120 98 115 | 1,170 | 2,220 940 444 178 150
412 120 95 1151 1,380 | 1,710 940 | « 513 178 | 150
353 120 96 1151 1,830 1 1,960 | 900 588 150 150
300 120 98 115 | 1,710 | 1,€00 900 550 129 212
280 120 98 115 1,710 { 1,830 | 840 550 178 250
275 120 98 115 | 1,600 | 1,830 | 800 550 178 270
270 120 100 125 | 1,600 | 1,960 780 478 163 290
270 115 100 200 | 1,600 | 1,830 800 478 124 20
280 115 105 340 | 1,600 | 1,830 890 478 137 300
300 110 105 430 ) 2,220 { 1,710 800 412 150 350
290 110 110 470 | 2,480 | 1,600 712 412 163 620
270 110 110 450 | 2,610 | 1,830 669 382 163 800
240 105 115 410 | 2,870 | 1,710 478 3531 178 | 1,150
220 100 115 350 | 3,130 | 1,600 669 326 178 | 1,050
210 100 115 260 | 3,390 | 1,600 756 328 178 | 1,050
200 100 120 195 | 3,390 | 1,490 669 382 150 980
200 100 120 280 | 3,390 | 1,490 600 412 137 900
200 98 120 220 | 3,130 ) 1,490 440 478 137 78 0
190 98 120 230 | 3,130 | 1,380 460 478 163 680
185 93 1251 270 | 3,130 | 1,380 460 | 478 163 600
180 |- 96 125 300 | 3, 1,270 460 478 - 178 500
180 96 120 353 | 3,000 | 1,270 444 178 430
175 96 120 412 | 2,870 | 1,170 412 412 178 370
175 96 120 550 | 2,740 | 1,170 353 382 212 310
185 |. 96 120 712 | 2,740 | 1,070 412 353 163 300
155 96 l....... 980 | 2,610 | 1,120 412 300 150 280
150 98 |....... 1,070 |..-.... 1,070 |....... 275 | 150 |.......

NorEe.—Stage-discharge relation affected by ice Dec. 2, 7, 10, 11, 18-20, 28, 29-31, 1918; Jan. 1, 4-22, 25-28,

30, 1910; Feb. 1, 4, 7-13, 18, 20, 21, 25-28, 1919; and March 1, 2,

47,9, 11-16, 1019, ' Disch

arge estimated for

these periods on basis of gage heights corrected for effect of ice by means of one discharge measurement and

ﬁe heights at dam. Corrections made for operation of gates July 21, 26, 28, 1919; and for log jams Mar
0, 17-20, 1919; June 6-17, 26-30, 1919; and July 1-20, 22-25, 1919,

Stage-discharge relation affected by ice Dec. 9, 11-13, 1919; and Deec. 15, 1919, to Mar. 24, 1920, and by logs

1 th heights corrected for effect »/

ice and logs, by discharge measurements, observer’s notes, and climatic records.

June 5-12. 21-25, 1920, and Sept. 9-30, 1920. Discharge es

mated from gage
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Monthly discharge of Passadumleag River at Lowell, Maine, for the years end'mg
Sept, 30, 1919 and 1920,

[Drainage area, 301 square miiles.]

Discharge in second-feet.
Run-off
Month. i Per | ininches.
Maximum. | Minimum.| Mean. | square
mile.
1918-19.
1,070 669 2.66 3.07
1,550 478 823 2.73 3.05
669 313 471 1.66 1.80
760 350 456 151 174
570 212 357 1,19 L23
1,550 203 2,45 2.83
1,490 935 1,240 4.12 4,60
1,270 756 1,040 3.46 3.99
845 428 5 L75 1.95
430 178 112 1.29
203 99 141 . 468 .5¢
412 95 3 . .73
1,550 95 595 1.98 26. 82
252 119 177 . 584 .67
712 252 451 1.50 1.67
669 150 .930 1.07
145 9% 110 . 365 .42
125 98 109 . 362 .39
1,070 115 315 -1.05 1.21
3,390 1,170 2,290 7.61 8.49
2,740 , 070 1,700 5,65 6. 51
,070 353 K 2.34 2.61
275 428 1.42 164
252 124 169 . 561 .65
1,150 150 460 1.53 17
3,390 % 598 1.99 27.04

KENDUSKEAG STREAM NEAR BANGOR, MAINE.

Locarron.—At highway bridge at Sixmile Falls, 6 miles northwest of Bangor, Pen-
obscot County, and 7 miles below mouth of Black Stream.

DRAINAGE AREA.—191 square miles. At high stages a part of the water of Souadabs-
cook Stream finds its way through an art1ﬁc1al cut into Black Stream and thus to
the Kenduskeag.

RECORDS AVAILABLE.—September 15, 1908 to September 30, 1919, when station
was discontinued.

Gaee.—Chain attached to bridge; read by Fred Cort.

DISCHARGE MEASUREMENTS.—Made from the bridge.

CHANNEL AND CONTROL.—Practically permanent; channel broken by one pier at
the bridge.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.4 feet on March
23 (discharge, 4, 040 second-feet); minimum stage recorded, 1.4 feet several times
in August (discharge, 11 second-feet).

1908-1919: Maximum stage recorded, 10.3 feet at 6.20 p. m. April 15, 1909
(discharge, by extension of rating curve, 6,130 second-feet); minimum stage
recorded, 1.30 feet September 15 to October 1, 1908, and October 11-16, 1914
(discharge, 7 second-feet).

Icr.—Stage-discharge relation seriously affected by ice for several months.

DiversioNs.—An artificial cut was made for log driving through a low divide between
Souadabscook Stream and Black Stream, which enters the Kenduskeag about 7
miles above the gaging station. During high stages of the Souadabscook part of
its waters finds its way through the artificial cut into the Kenduskeag; at low
stages of the Souadabscook all the flow continues down its own channel; Black
Stream probably sends its waters only to the Kenduskeag.



I

40 SURFACE WATER SUPPLY, 1919-1920, PART 1.

Accuracy.—Stage-discharge relation remained permanent during thie year except
during ice periods. Rating curve well defined below 3,600 second-feet. Gage
read to tenths twice daily during open-water period; read three times a week
from December 25 to March 26, Daily discharge ascertained by applying rating
table to mean daily gage height with corrections for effect of ice. Records good.

Discharge measurements of Kenduskeag Stream near Bangor, Maine, during the year
ending Sept. 80, 1919.

Feet. See.ft. -
Jan. 22 | F. % 0 10 L S @2.80 72

Feb. 19 |..... O e e eI a2.84 72

a Stag@-discharge relation affected by ice.

Daily discharge, in second-feet, of Kenduskeag Stream near Bangor, Maine, for the year
ending Sept. 30, 1919.

Day. Oct. | Nov. | De¢. | Jan. | Feb. | Mar, | Apr. | May. | June. July. | Aug. | Sept.
538 840 460 84 | 1,680 740 311 76 33 29

463 660 410 100 | 1,360 815 280 84 a3 26

427 360 380 100 | 1,060 890 208 9 29 23

375 360 360 130 8904 1,600 170 37 20

343 300 340 140 790 890 206 107 26 26

265 300 310 146 790 695 265 76 23 23

230 300 310 140 695 538 250 84 20 2

210 260 250 160 695 463 234 61 23 29

180 260 220 210 655 375 206 69 23 26

160 260 195 410 695 327 181 99 17 26

140 260 170 700 740 296 159 107 17 33

140 200 150 700 | 840 280 150 107 17 37

140 160 150 740 ) 1,060 234 159 a1 17 69

140 170 130 620 | 1,000 | 250 131 14 140

160 180 100 540 | 1,000 343 115 107 11 181

206 180 150 100 460 | 1,060 43 123 107 17 150
170 1 16D 84 430 | 1,120 359 107 17 115
265 180 150 84 660 | 1,000 576 91 107 14 9
1,120 180 140 84 | 1,200 790 | 1,360 76 91 14 84
2,200 | 180 | 115 68 | 3,500 | 655 1,180 76 76 20 54
2,370 180 105 68 | 3,300 538 { 1,120 61 61 23 54
1,970 260 84 68 | 3,600 463 | 1,120 76 81 17 76
1,610 360 7% 68 | 4,040 427 | 1,120 89 61 23 91
1,300 840 430 3,380 463 | 1,000 61 69 23 68
1,120 620 1,250 682,760 | 463 1,000 61] 60| 20 )
P 6! 1,060 580 | 1,750 2,130 500 890 54 42 23 61
890 | 500 | 1,600 1,820 | 5381 740 84 2 23 61
855 500 | 1,050 1,610 463 615 91 42 20 61
500 500 800 1,970 500 538 07 33 17 54
500 500 500 2, 460 695 463 91 42 20 48
cee..-| 620 310 2,750 |.uieean 468 |....... 48 23 eeeennn

NoTE.—Stage-discharge relation affected by ice Dec. 7 to Mar. 21; discharge estimated for this period on
basits l:)f gage Iggights corrected for effect of ice by means of two discharge measurements, observer’s netes, and
weather records. .
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Monthly discharge of Kenduskeag Stream near Bangor, Maine, for the year ending Sept.
30, 1919.

[Drainage area, 191 square miles.]

Discharge in second-feet.
Run-off
Month. ; Per | in inches
Maximum. | Minimum, | Mean. | square
mile.
2,650 913 4,78 5.51
2,370 170 814 4,2 4,75
840 140 331 1,73 1,99
1,750 76 437 2,29 2.64
460 68 176 .921 .96
4,040 84 1 1,320 6.91 7,97
1,680 427 786 4.12 4.60
1,360 234, 678 3.55 4.09
311 61 142 743 .83
107 33 71.2 404 .47
33 11 21.1 110 .13
181 20 62.1 325 .36
4,040 11 483 2,58 34.30

EKENNEBEC RIVER BASIN.
MOOSE RIVER NEAR ROCKWOOD, MAINE.

Locarron®—At Walter Scott’s camp, 2 miles above Moosehead Lake and 4 miles west
of Kineo station and Rockwood post office, Rockwood Township, Somerset
County.

DRAINAGE AREA.—T708 square miles (revised from map compiled by Maine Water
Power Commission).

Recorps avatLABLE.—September 7, 1902, to December 31, 1908; May 16, 1910, to
September 18, 1912; November 1, 1919, to September 30, 1920.

Gaee.—Stafl gage in three sections on right bank about 100 feet above Walter Scott’s
camp. Upper and lower sections vertical; middle section inclined; read by
John King.

DIsCEARGE MEASUREMENTS.—Made from cable or by wading. High-water measure-
ments during year ending September 30, 1920, made from highway bridge 1.4
miles below gage.

CHANNEL AND coNTROL.—Bed consists of ledge rock and gravel, Control well defined
and fairly permanent. Stage-discharge relation affected by high water in Moose-
head Lake.

EXTREMES OF DISCHARGE.—Maximum open-water stage recorded during year, 7.9
feet, May 11-14, but stage-discharge relation was affected by high water in Moose-
head Lake (discharge estimated 6,200 second-feet). Maximum open-water
stage without backwater effect 7.5 feet May 4-8 (discharge, 6,000 second-feet).
Minimum discharge estimated 145 second-feet several days in March when the
stage-discharge relation was affected by ice.

1902-1908; 1910-1912; 1920: Maximum stage recorded, 9.2 feet May 2, 1908
(discharge by extension of rating curve, 6,750 second-feet); minimum stage
recorded, 1.30 feet December 16, 1903 (discharge by extension of rating curve,
70 second-feet)

Toe.—River usually freezes over and the stage-discharge relation is affected by ice.

ReauraTioN.—During April, May, and June the operation of Long Pond for log
driving causes a small diurnal fluctuation.

Accuracy.—Stage-discharge relation affected by high-water in Moosehead Lake
from May 8 to June 13 and during the winter by ice. Present rating curve well
defined between 100 and 4,000 second-feet. Gage read to hali-tenths once a day.
Daily discharge ascertained by applying daily gage height to rating table with
corrections for effect of ice and backwater from Moosehead Lake. Records fair.
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Discharge measurements of Moose River near Rockwood, Maine, during the year ending
Sept. 80, 1920.

{Made by J. W. Moulton.]

Gage | Dis- Ga; Dis- Gage | Dis-
Date. height. | charge. 1 Date. height. | charge. Date. height. | charge.
Feet. | Sec.ft. Feet. | Sec.ft. Feet. | Secft.
Nov.8.......... 4.90 2,260 || Jan. 14......... 62,14 | © 296 || Apr.26........ . 700 5,210
Dec.10.........| 3.55 924 || Feb.12......... al. 82 160 || May 21......... 6.45 | 4,140

o Stage-discharge relation affected by ice.

Dazly discharge, in second-feet, of Moose River near Rockwood, Maine, for the year ending
Sept. 80, 1920.

Day. Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July.| Aug. | Sept.
) 1,600 | 1,300 270 210 145 | 1,490 | 5,520 | 2,900 | 1,690 700 206
2. 1,590 | 1,300 270 210 145 ) 1,590} 5,680 | 2,400 | 1,690 590 239
F: J 1,910 | 1,300 270 190 145 1,500 | 5,840 2,400 | 1,690 590 239
4oeias 2,260 | 1,300 270 190 145 | 1,690 | 6,000 | 3,500 | 1,690 700 239
Buvirnnanns 2,260 | 1,300 270 190 145 | 1,690 | 6,000 | 2,400 | 1,590 640 239
Breanann 2,260 | 1,300 270 190 45| 2,500 | 6,000 3,300 | 1,590 590 272
Taeenanans 380 | 1,300 270 175 145 | 2,500 | 6,000 | 3,300 | 1,590 590 272
- B 2,380 | 1,300 270 175 1451 2,500 | 6,000 | 3,300 | 1,490 590 239
O veennnnnn 2,140 | 1,300 260 175 155 | 2,620 | 6,000 | 3,000 640 | ggg 239
b 11 J 2,140 890 260 160 170 | 2,750 | 6,000 | 2,900 640 272

640 260 160 185 | 2,880 | 6,200 | 2,900 890 239 272
590 260 150 200 | 3,420 | 6,200 | 2,800 820 590 270
590 260 150 206 | 3,700 | 6,200 | 2,600 640 239 270
540 260 150 206 | 4,000 6,200 | 1,590 820 239 270
520 260 150 206 | 4,300 | 6,000 1,910 640 239 270
470 260 150 206 |. 4,900 | 6,000.| 1,800 700 208 270
450 260 180 206 | 4,900 | 6,000 | 1,600 590 206 270
430 260 150 222 | 4,900} 5,800 | 1,690 590 206 270
410 240 150 255 | 5,050 | 5,800 | 1,390 590 206 272
410 240 155 202 | 5,200 5800 | 1,300 640 206 239
370 240 155 222 | 5,200 | 4,100 | 1,210 640 206 239
340 240 155 500 | 5,200 | 4,900 | 1,120 590 206 239
340 240 150 615 | 5,200 | 4,80 | 1,120 590 208 206
320 230 150 615 | 5,200 | 4,300 890 500 206 206
300 230 150 670 | 4,750 | 4,100 890 730 206 208
290 220 150 590 | 5,200 | 3,800 890 700 206 206
20 | 210 150 615 | 5,200 | 3,500 | 2,880 640 206 206
290 210 150 590 | 5360 | 3,300 | 2,620 640 305 206
270 210 150 640\ 5,360 | 3,200 | 2,380 640 | 305 206
290 210 f........ 640 | 5,520 | 3,000 | 2,020 760 272 210
270 210 {........ 1,300 |........ 3,000 |........ 700 239 |ciaeenen

Norte.—Stage-discharge relation affected by ice Dec. 14 to Mar. 12, and by backwater from Mooschead
Lake May 9 to June 13.  Discharge estimat Nov. I Sept. 12-18, and 30.

Monthly discharge of Moose River near Rockwood Maine, for the year ending Sept. 30, 1920.
[Drainage area, 708 square miles.]

Discharge in second-feet.

Run-oft
Month. N Per | in inches.
Maxithum. | Minimum. | Mean. ;cllilzare ’

November........cooqeaeaieaaan 2,500 1,300 2,100 2.97 3,31
1,300 270 677 .956 1.10
270 210 248 2350 .40
210 150 164 .232 .25
33 Lim| 3 ‘333 5. 337 631
5,520 . 3
6,200 3000 5 7. 848
3,500 890 | 2,170 3.06 3.41
1,600 500 017 | 130 1.50
700 206 346 .43 .56
September. 272 206 242 .342 .38
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MOQOSEHEAD LAKE AT EAST GUTLET, MAINE,

LocarioNn.—At wharf at east outlet of lake, 8 miles from Kineo, Piscataquis County.

DRAINAGE AREA.—1,240 square miles.

RECORDS AVAILABLE.—April 1, 1895, to September 30, 1920.

Gage.—Staff at end of boat landing; two datums have been used at east outlet; the
first (or original datum) is 1,011.20 feet above mean sea level and approximately
10 feet below sills of outlet gates; gage is read to this datum; the second, to which
all gage readings published to and including 1911 have been referred, is 10 feet
higher; that is, the zero is at the sill of the gates; as it is believed that low water
may go below the sill'of the gates (zero of second datum), gage heights since 1912
are published as read, that is, to original datum. )

ReeuvrarioN.—The lake is regulated to a capacity of 23,735 million cubic feet. The
dam at the east outlet is controlled by 39 gates, the sills of the gates being at
elevation varying from 8 feet to 11.4 feet. "At extreme low stages the flow from
the lake is controlled not by the gates but by a bar above the dam at an approxi-
mate gage height of 9 feet. The records show only fluctuations in the level of the
lake and are used in the studies of regulation of the lake and in computing the
natural flow of the Kennebec at The Forks.

CoopeErATION.—Record furnished by Hollingsworth & Whitney Co.

Daily gage height, in feet, of Moosehead Lake at east outlet, Maine, for the years ending
Sept. 30, 1919 and 1920'.

Day. Oct. I:Iov. Dec. | Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

1018-19.
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Daily gage height, in feet, of Moosehead Laké:at east outlet, Maine, for the years endmg
Sept. 30, 1919 and 1920——Contmued

Day. Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. i May. | June. | July. | Aug. | Sept.

1919-20.

KENNEBEC RIVER AT MOOSEHEAD, MAINE,

LocaTion.—At the Canadian Pacific Railway bridge, one-fourth mile below East Out-
let dam on Moosehead Lake, half a mile northwest of Moosehead railroad station
in Big Squaw Mountain Township, Piscataquis County, and 4.4 miles from Somer-
set Junction.

DRAINAGE AREA.—1,240 square miles (measured on map complled by Maine Watet
Power Commlssuon)

Recorps avamasrLe.—October 1, 1919, to September 30, 1920.

GAGe.—Chain gage near middle of bridge, downstream side.

DiscHARGE MEASUREMENTS.—Made from bridge. :

CHANNEL AND coNTROL.—Large boulders and gravel. ~Control is a series of rapids;
practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.13 feet, May 12
and 13 (discharge, 13,400 second-féet); minimum stage recorded 0.79 foot Novem-

. ber 8 (discharge, 102 second-feet).

Ice.—Probhably not affected by ice.

REeaurnaTiON.—Operation of the gates at Moosehead Lake causes large diurnal fluctua-
tion during the log-dnvmg season.

Accuracy.—Rating curve fairly well defined below 7,000 second-feet. Gage read to
hundredths twice daily. Daily discharge determmed by applying rating table
to mean daily gage height. Owing to the operation of the gates in the dam just
above, some uncertainty exists in regard to accuracy of the mean daily gage
height during the log-driving season, usually May, June, and July. Records
fair.
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Discharge measurements of Kennebec

45

River at Mooschead, Maine, during the year endin
Sept. 80, 1920.
[Made by J. W, Moulton.}

Gage | Dis- Gage |, Dis- A Gage | Dis-
Date. heiséfx .| charge. Date. hei?iit. ‘charge. Date. | heiﬁt. charge.
Feet. | Sec.ft. Feet. | Secft. Feet. | Sec.ft.
Nov. 6........] 0.95 145 3.00 1,990 . 5.26 6,710
.95 145 3.13 2,080 || Sept. 20........ 2.88 1,770
255 | 1,230

Duily discharge, in second-feet, of K

Sept. 30, 1920.

ennebec River at Moosehead, Maine, for the year ending

Day. QOct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.
610 | 2,480 | 2,160 | 2,160 | 1,650 262 | 2,480 | 2,650 ; 2,830 | 2,160
505 | 2,160 | 2,010 | 2,160 | 1,650 258 | 6,020 | 3,020 | 2,830 2,160
470 | 3,160 { 2,010 | 2,010 | 1,790 270 | 2,160 | 6,290 | 2,830 | 2,160

1,140 | 2,160 | 2,010 { 2,160 | 1,720 270 | 2,320 | 2,160 | 2,830 | 2160
1,090 | 2,160 | 2,160 | 2,160 | 1,790 270 | 6,290 | 2,160 | 2,830 | 2,160
1,040 | 2,160 | 2,160 | 2,480 | 1,860 290 | 3,220 | 2,650 | 2,830 | 2,160
1,580 | 2,160 { 2,320 | 2,480 | 1,860 290 | 3,220 | 2,160 | 2,830 { 2,010
1,280 | 2,160 | 2,320 | 2,480 | 2,010 310 | 2,830 | 2,160 | 2,830 , 1
1,320 | 2,160 [+2,010 | 2,480 | 2,160 | 1,090 | 2,160 | 2,160 | 2,650 | 2,160
1,320 | 2,180 | 2,160 | 2,320 } 2,160 | 6,850 | 2,160 | 6,020 | 2,650 | 2,160
1,320 | 2,010 | 2,010 | 2,160 | 2,160 | 7,440 | 2,830 | 2,160 | 2,650 | 2,010
1,320 | 2,010 | 2,160 | 2,160 192 | 12,900 | 6,570 | 2,160 | 2,650 | 2,010
1,260 | 2,010 | 2,010 | 2,160 { 136 | 13,300 | 2,160 | 2,160 | 2, 2,010
1,260 | 2,160 | 2,010 | 2,160 | 148 | 12,900 | 2,160 ( 4,070 | 2,650 980
1,200 | 2,160 { 2,010 | 2,160 136:{ 6,850 | 6,570 | 2,480 { 2,650 980
1,200 | 2,320 | 2,010 | 2,010 151 | 2,830 | 3,850 | 2,480 | 2,650 | 1,380
1,200 | 2,320 | 2,010 | 2,010 | 184 3,020 | 2,480 1,720
1,200 | 2,160 | 2,010 | 2,010 | 178 | 5,760 | 2,160 | 2,420 | 2,650 | 1,720
1,650 | 2,160 | 2,160 | 1,860 157 | 6,870 6, 2,480 1,720
2,480 { 2,160 | 2,160 | 1,790 | 181 | 7,440 | 2,010 | 2,650 | 2,650 | 1,650
2,650 | 2,160 | 2,160 | 1,790 | 181 | 5,510 | 2,010 | 2,650 2,650 | 1,790
2,480 | 2,160 | 2,320 | 1,700 | 188 | 6,200 | 2,160 | 2,480 | 2,480 | 1,790
2,480 | 2,160 | 2,160 1 1,720 | 195 | 4,070 | 6,280 | 2,830 | 2,320 | 1,790
2,480 | 2,160 | 2,160 | 1,650 | 195 [ 4,070 | 2,160 | 2,480 | 2,320 | 2,010
2,480 | 2,160 | 2,160 | 1,650 | 226 ,290 | 2,320 | 2,830 | 2,320 | 2,010
2,320 | 2,010 | 2,160 | 1,580 | 223 | 5,766 | 6,290 | 2,480 | 1,860 | 2,010
2,320 | 2,1 2,160 | 1,580 | 230 | 6,290 | 6,020 { 2,830 | 1,880 | 2,010
2,320 11,860 | 2,180 | 1,580 | 234 | 3,850 | 6,020 | 3,020 | 1,880 | 2,010
2,320 | 1, 2,160 | 1,580 | 262 | 6,290 | 2,320 | 2,830 | 1,860 | 2,010
2,320 | 2,010 |....... 1,580 | 268 | 6,200 | 2,320 | 3,020 | 2,010 | 2,010
8leveunnnee.| 140 [o......[ 2,320 | 2,010 |.......| 1,580 [....... 2,160 |.......[ 2,830 | 2,160 |...... .

No'm.—-Gaie hej;

of discharge t

ts from Oct. 9 to Nov. 5 unreliable and records from Oct. 1 to Nov. 5 based on study
the gates of the East Outlet dam.

Monthly discharge of Kennebec River at Jllfgosehead, Maine, for the year ending Sept. 30,

[Drainage area, 1,240 square miles.]

Discharge in second-feet.
Month, Per | ;Run-off
Maximum. | Minimum. | Mean. | square | ' inches.
e.

1,370 40| 1,120| 0.903 1.04

1,260 102 328 . 285 .30

2,650 70| 16| 132 1,52

2,480 1,860| 2130| 172 108

2,320 2010| 2120 171 1.84

2,480 1580 | 10980 160 L84

2,160 136 816 . 6568 .73

13,300 258 4,810 3.88 4.47

6,570 2,010 600 | 2,90 3.24

6,290 2,160 2,820 2.27 2.62

2,830 1,880 | 25201 2.03 | 2l

2160 980 | 1.900| 153 1

The Fear.....ccceeecroanccannsocanccnann 13,300 102 2,150 .73 I 23.83
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KENNEBEC RIVER AT THE FORKS, MAINE.

Locarion.—Half a mile above highway bridge and 1 mile above mouth of Dead River
at The Forks, Somerset County.

DRAINAGE AREA.—1,570 square miles.

REecorDS AvALABLE.—September 28, 1901, to September 30, 1920.

GagEs.~—Gurley 7-day recorder on right bank half a mile above highway bridge; chain
on bridge and water-stage recorder on left abutment used prior to October 18, 1919.
Recorder inspected by S. C. Durgin.

DiscEHARGE MEASUREMENTS.—Made from the bridge.

CHANNEL AND coNTROL.—Channel at bridge is subject to slight changes; control for
new location is well defined by riffles a short distance below the gage. At old
location, stage-discharge relation occasionally affected by backwater from Dead
River.

EXTREMES OF DISCHARGE.—Maximum stage recorded for the year ending September
30, 1919, 8.0 feet at 10 a. m. November 22 and at 8.15 a. m. May 19 (discharge,
15,400 second-feet); minimum stage recorded, 1.0 foot at 8 a. m. September 7
(discharge, 510 second-feet).

Maximum stage from water-stage recorder, for the year ending September 30,
1920, 8.50 feet at 10 p. m. May 12 (discharge, 16,000 second-feet); minimum
stage from water-stage recorder, 2.05 feet at noon November 12 (discharge, 615
second-feet).

1901-1920: Maximum stage recorded, 10.1 feet by water-stage recorder from 4
to 12 p. m. June 18, 1917 (discharge, by extension of rating curve, 23,700 second-
feet); minimum, stage 0.3 foot at 7 a. m. Ogtober 27, 1911 (discharge, 215 second-
feet).

Ice.—Stage-discharge relation seriously affected by ice for several months.

ReeviaTioNn.—Flow regulated by storage in Moosehead Lake. During May, June,
July, and August, the operation of Indian Pond for log driving causes a large diur-
nal fluctuation. Records of monthly discharge have been corrected for storage
by adding or subtracting the amount of water stored in or released from Moose-
head Lake.

Accuracy.—Prior to October 18, 1919, stage-discharge relation was occasionally
affected for short periods by backwater from Dead River. Rating curve well
defined between 500 and 12,500 second-feet. Water-stage recorder in operation
QOctoper 18 to November 30, 1918, and April 28, 1919, to September 30, 1920.
Chain gage read to tenths once daily December 1, 1918, to April 27, 1919. Daily
discharge ascertained by discharge integrator or by application of rating table
to gage height, with corrections for effect of ice during the winter. Records
good.

Dnscharge measurements of Kennebec River at The Forks, Maine, during the years ending
Sept. 80, 1919 and 1920.

Date. Made by— parke | chanv. || Date. Made by— height | charge.

1919.
Jan. 14
Mar. 11
Sept. 26
Oct. 12
Nov. 7
Dec. 9 .....

a Stage-discharge relation affected by ice. b Stage-discharge relation affected by logs.
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Monthly discharge of Kennébec River at The Forks, Muaine, for the years ending Sept. 30,
1919 and 1 920

[Drainage area, 1,570 square miles.}

Discharge in second-feet.
Observed. Corrected for storage. | Corrected
Month. run-off in
inches,
Per
Maximum.| Minimum. | Mean, Mean. square
mile.
1918-19.
T 7 1 PN 3,000 1,200 1,670 3,580 2.28 2.63
November . 15,000 800 3,530 5,210 3.32 3.70
December.. 5,500 2,400 3,520 2,680 1.7 1.97
January.... 4,000 2,400 3,370 2,350 1.50 1.73
4,000 2,800 3,210 1,180 .739 N
3,600 1,100 2,230 1,880 1.20 1.38
14,600 1,250 4,510 8,400 5.35 5.97
11,500 4,200 7,900 7,900 5.03 5.80
4,200 2,850 3,270 2,770 1.76 1.96
4,800 2,600 3,210 1,950 1.24 1.43
3,600 2,650 3,250 1,170 .45 .86
4,000 1,540 2,210 1,230 .783 .87
15,000 800 3,490 3,350 2.14 29.07
2,140 1,470 1,810 1,460 .930 1.07
1,600 615 1,060 3,630 2.31 2.58
3,000 1,200 2,080 1,720 1.09 1.26
2,700 1,850 2,160 500 .318 .87
2,400 1,550 2,070 690 .439 .47
2,700 1,600 2,110 880 .561 .65
4,680 1,350 3,180 8,470 5.39 6.01
15,800 1,950 6,580 8,860 5.64 6.50
5,730 3,110 3,790 3,170 2.02 2.25
3,800 2,930 3,500 2, 1.43 1.65
3,920 2,110 3,240 1,870 1.19 1.37
2,550 1,750 2,240 1,380 .879 .98
The year.c.cocuvernnennnnn 15,800 615 2,820 2,900 1.85 25.16

KENNEBEC RIVER AT WATERVILLE, MAINE.

LocatioNn.—At dam and mill of Hollingsworth & Whitney Co. at Waterville, Ken-
nebec County, 2 miles above Sebasticook River and 3} miles above Messalonskee
Stream.

DRAINAGE AREA.—4,270 square miles.

REecorDps AvAILABLE.—March 22, 1892, to September 30, 1920.

Gaars.—Rod gages in pond above dam and in tailrace of mill. A water-stage recorder
is used to obtain @ record of height of water in tailrace and head on the wheels.

DETERMINATION OF DISCHARGE.—Daily discharge determinations are the sums of
the discharge through several wheels, through the logway, and over the spillway,
as computed from one set of observations a day on several gages. When flow is
less than about 3,500 second-feet all the water is used through the wheels.

Ice.—Stage-discharge relation not usually affected by ice; in mest years winter
flow passes through wheels of mill.

REeuraTION.—Numerous power plants and much storage above station; records
not corrected for storage.

CooreratioN.—Records furnished by Hollingsworth & Whitney Co.
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Daily discharge, in second-feet, of Kennebec River at Waterville, Muine, for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19. -
5,200 | 4,000 | 16,800 | 18,900 | 14,900 | 4,460 | 4,470 | 4,120
2,360 | 3,440 | 15,700 | 20,300 | 11,700 | 4,320 | 4,440 | 4,460
5,280 | 4,380 | 13,600 | 30,800 | 9,860 | 4,280 | 5,030 | 5,050
4,960 | 4,400 | 5,560 | 26,100 | 8,400 | 3,020 | 4,620 | 3,550
5,030 | 4,620 | 8,660 | 27,700 | 8,960 | 5,020 | 4,440 | 4,010
5,030 | 5,080 | 7,200 | 21,100 | 5,780 | 3,090 | 4,310 | 3,840
4,070 | 4,360 | 8,770 | 23,500 | 8,670 | 4,560 | 4,400 | 2,950
4,660 | 4,200 | 10,400 | 20,300 | 9,520 | 4,220 | 4,420 | 4,130
3,120 | 4,050 | 12,100 | 20,200 | 11,700 | 4,570 | 4,360 | 3,830
4,620 | 4,850 | 12,700 | 17,000 | 10,600 | 4,360 | 3,310 | 4,510
4,400 | 5,700 | 12,200 | 19,300 | 10,300 | 4,200 | 4,510 | 4,490
4,240 | 6,000 | 13, 19,000 | 8, 4260 | 4,340 | 5,570
3,080 | 9,420 | 22,000 | 13,800 | 8,550 | 3,310 | 4,350 | 7,140
4,080 | 9,690 | 31,000 | 14,400 | 7,180 | 4,720 | 4,460 | 7,350
4,070 | 4,200 | 23,600 | 12,200 | 6,290 | 4,470 | 4,490 | 5,840
4,050 | 3,390 | 20,800 | 11,200 | 8, 4,440 | 4,490 | 4,970
4,400 | 4,400 | 20,800 | 11,700 | 7,580 | 4,420 | 3,970 | 4,490
4070 | 4,070 | 18,800 | 21,200 | 6,140 | 4,490 | 4,530 | 4
3,930 | 5,080 | 15,900 | 28,700 | 6,520 | 4,440 | 4,320 | 4,370
3,910 | 8640 | 18,200 | 24,400 | 6,610 | 3,240 | 4,130 | 4,
5,250 | 18,300 | 13,200 | 18,900 | 6,470 | 4,470 | 4,160 | 3,740
3,830 | 28,500 | 13,900 | 18,900 | 4,890 | 4,380 | 4,170 | 4,510
2,050 | 22,400 | 13,900 | 18,800 | 4, 4,400 | 4,390 | 4,
4,200 | 39,800 | 17,700 | 30,700 | 4,560 | 4,530 | 2,910 | 4,400
4,060 | 24,300 | 20,800 | 24,500 | 4,400 | 4,530 | 4, 4,480
6,080 | 14,200 | 9,400 | 9,530 | 4,380 | 19,100 | 27,300 | 24,800 | 4,140 | 4,290 | 3,750 | 2,420
5140 | 9 8410 | 9, £150 | 18, 26,500 | 22,800 | 4,300 | 4,160 | 4,050 | 4,320
7,250 | 9,340 | 6,100 | 8,070 | 3,800 | 16,300 | 25,600 | 16,000 | 4,440 | 4,620 | 3,740 | 1,940
6,820 | 12,100 | 5,670 | 7, 20,100 | 18 4,220 | 4,560 | 4,490 | 4,089
6,830 | 9,080 300 4,980 | 5,840 | 4,250 | 3,770
14,300 [........ 4,650 | 3,550 [.......
4,470 | 3,890 | 10,400 | 3,860 | 1,500 | 3,980 | 20,800 | 25,100 | 5,990 | 4,380 | 4,820 | 3,780
3,300 | 9,690 { 7,300 | 3,880 | 3,320 | 3,280 | 15,900 | 20]000 | 5,980 | 4,700 | 5,380 | 3,450
3,280 | 10,300 | 6,980 | 3,900 | 2,300 | 3,400 | 16,100 | 21}500 | 6,320 | 5,600 | 5,420 | 3,970
3,530 | 8,580 | 4,490 | 1,960 | 2,600 | 3,200 | 16,500 000 | 6,660 | 5,040 | 4,700 | 3,730
1,480 | 6,990 | 3,900 | 3,900 | 3,790 | 3,020 | 18,300 | 18)700 | 6,340 | 5,210 | 4,450 | 3,310
3,210 | 6,280 | 4,220 | 3,930 | 3,050 | 2,670 | 21,400 | 10/600 | 6,110 | 5,950 | 4,400 | 2,980
4,560 | 8120 | 2,780 | 3,900 | 2,630 | 1,460 | 27,500 | 16,200 | 8,680 | 5,690 | 4,370 | 4,330
4,550 | 4,120 | 4,510 | 3,930 | 1,350 | 3,780 | 22,300 | 18]000 | 10,600 | 5,420 | 3,330 | 4,360
..... | 4550 3 3,920 | 3,030 | 3,330 | 3,830 | 17,900 | 17,900 | 9,050 | 5,080 | 4,440 | 4,
10..00000 4,530 | 5260 | 3,920 | 3,900 | 3,330 | 3,800 | 15,600 | 37,100 | 8,250 | 4,830 | 4,270 | 4,380
1.......] 4510] 3,870 5030]1, 3,330 | 3,810 | 12,000 | 32,500 | 6,690 | 5,480 | 4,300 | 4,310
120,000 3,170 | 4,510 | 8,920 | 4,110 | 3,100 | 3,830 | 26,000 | 30,900 | 8,350 | 5,980 | 4,400 | 1,170
18,2207 5800 3 3,920 | 3, 3,410 | 3,830 | 24,400 | 30,200 | 6,130 | 5,010 | 4,390 | 5,620
14,0000 4,580 | 13,200 | 4,150 | 3,930 | 3,410 | 2,710 | 52,100 | 28)800 | 7,390 | 4,660 | 5,010 | 4,680
1500000 4540 T, 5,010 | 3,960 4 54, 7600 | 5,110 | 4,450 | 4,800 | 5,350
16....... 4,440 | 9,570 | 3,900 | 3,820 | 3,880 | 4, 37,800 | 21,000 | 4,420 | 4,480 | 5,370 | 4,670
17.2.0.00 4,440 | 10,500 { 3,880 | 3,780 | 2,730 | 5,210 | 37,000 | 18,500 | 7,660 | 4,310 | 6,250 | 4,490
18....000| 4,460 | '8, 3,830 3,420 | 5, 34,000 | 15,200 | 5,080 | 4,200 | 6,580 | 4,370
IR 3,130 | 5,640 | 3,970 | 4,080 | 3,170 | 5,140 | 20,800 | 16,400 | 4,330 | 5,370 | 5,640 | 2,360
....... 4,490 | 5370 | 3,880 | 3, 2,880 | 5, 26,700 | 20,400 | 4,630 | 4,380 | 4,800 | 4,620
21.......| 4,510 3,000 | 2,190 | 3,070 | 2,630 | 3,620 | 27,500 | 15,600 | 5,770 | 4,300 | 4,420 | 4,280
....... 4120 | 3,910 | 4,730 | 2,500 | 1,400 | 5,350 | 28,200 | 17,900 | 4,570 | 4,370 | 3,280 | 4,290
B ,030,| 2,110 | 3,000 | 3,230 | 3,680 | 5,060 | 31,400 | 021 | 4,570 | 4,440 | 4,970 | 4,060
24,0000 4,570'| 6,970 | 3,920 | 2,810 | 3,550 | 5,080 | 36,800 | 16,400 | 4,530 | 4,420 | 4,180 | 3,720
25....00. 4500] 6 3,120 | 1,270 | 3,080 | 5,610 | 34,000 | 15,700 | 4,620 | 1,500 | 4,220 | 4,180
%...... .| 2,490{ 5,500 | 4,400 [ 3,550 | 2,500 | 8,100 | 28,200 | 10,300 | 4,700 | 5,420 | 4,250 | 1,180
7.0 4,630 | 4,760 | 3,880 | 3,480 | 3,050 | 10,600 | 22,900 | 9,410 | 4, 4,700 | 4,800 | 4,520
28,2000 3,920 | 5,200 | 2,510 | 3,380 | 3,020 | 17,800 | 20,000 | 11,200 | 5, 4,490 | 4,450 | 4,680
evenna] 3,920 [ 3,900 | 4110 | 2,520 | 1,110 | 17,000 | 36,800 | 10, 4,370 | 4,460 | 3,130 | 3,530
——— 3,880 | 2,370 | 3,020 | 3,750 |.......| 17,000 | 26,600 | 8,100 | 4, 4,590 | 3,430 | 3,740
1. 3,020 {........| 8,900 2,500 ... . 2100 |....... 9,190 {........ £700 | 3,420 {..."...

102721—23—wsp 501—4
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Monthly discharge of Kennebec River at Waterville, Maine, for the years ending Sept.
30, 1919 and 1920

[Drainage area, 4,270 square miles.]

Discharge in second-feet.
N Run-off
Month. ) S Per | ininches.
Maximum. [ Minimum.| Mean. | square
mile.

21,200 3,830 8,080 1.89 2.18
39, 800 2,950 12,600 2.95 3.29
13,000 3,940 6,850 1.60 1.84
9, 530 3,040 5,150 1.2t 1.40
5,280 2,360 4,220 . 988 1.03
39, 800 3,390 12,100 2.83 3.26
31,000 L8860 | 17,000 3.98 4,44
30, 800 11,200 | 20,100 4.71 5.43
14,900 4,140 | 7,450 1.74 194
5,840 3,020 4,330 1.01 1.16
5,030 2,910 4,230 .991 114
7,350 1,940 4,400 1.03 1.15
39, 800 1,940 8,900 2.08 28.26
5,600 1,480 4,050 .948 1.09
13,200 2,110 6,150 1.4 1.61
10,400 2,190 4340 1.02 118
4,110 836 3 320 .78 .90
3,880 915 2, 810 . 658 .71
22,100 1,460 6,280 1.47 1.70
54,300 12,000 27, 300 6.39 7.13
37,100 921 18, 500 4.33 4.99
10,600 4,290 6,010 1.41 1.57
5,980 1,500 4,770 1.12 1.29
6, 580 3, 130 4,570 Lo7 1.23
5,620 1,170 3 .95 1.03

" 54,300 836 7,660 1.79 24.43

Note.—The monthly discharge in second-feet per square mile and the run-off in inches do not represent
the natural flow from the basin because of artmp cial stor The yearly dischar, ge and run-off doubtless

represent more nearly the natural flow, for comparatively t,tle stored water is held over from year to year.

DEAD RIVER AT THE FORKS, MAINE.

LocarioN.—One-eighth mile above farmhouse of Jeremiah Durgin, 1} miles west of
The Forks, Somerset County.
DRAINAGE AREA.—878 square miles.
REecorps AvAILABLE.—September 29, 1901, to August 15, 1907; and March 16, 1910,
to September 30, 1920,
Gaee.—Staff bolted to large boulder on left bank; read by H. J. Farley
. DisCHARGE MEASUREMENTS.—Made from cable 700 feet above gage.
CHANNEL AND CONTROL.—Stream bed rough; control practically permanent.
EXTREMES OF DISCHARGE.—Maximum stage recorded for year ending September 30,
1919, 5.0 feet on May 7 and 30 (discharge, 9,700 second-feet); minimum stage
recorded, 0.4 foot on July 18 and August 5 and 6 (discharge about 20 second-feet).
Maximum stage recorded for year ending September 30, 1920, 4.9 feet at &
p. m. April 24 (discharge, 9,820 second-feet); minimum discharge - estimated
60 second-feet February 4-6 (stage-discharge relation affected by ice).
1901-1907 and 1910-1920: Maximum stage recorded, 8.0 feet May 5, 1904, and
May 14, 1912 (discharge, by extension of rating curve, 23,100 second-feet); mini-
mum stage recorded, 0.2 foot September 12-13, 17, 1918 (water held back by
logging dams, discharge not determined).
Ice.—Stage-discharge relation seriously affected by ice.

*
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REGULATION.—A number of dams on lakes above; used for log driving during May
and June. .

Accuracy.—Stage-discharge relation practically permanent except when affected
by ice. Rating curve well defined between 300 and 16,000 second-feet, but
roughly approximate below 300 second-feet. Gage read to half-tenths twice
daily except during the winter, when it was read three times a week during
winter of 1918-19 and once a day during winter of 1919-20. Daily discharge
ascertained by applying rating table to mean daily gage height, with corrections
for effect of ice during the winter. Records fair above 300 second-feet and poor
below 300 second-feet.

Discharge measurements of Dead River at The Forks, Maine, during the years ending
Sept. 80, 1919 and 1920.

B is- is- .
Date. Madeby— . |a%e | Dic || Date. Made by— PorBe | o
i
Feet. | Secft. 1920. Feet. | Sect.
21.90 630 || Jan. 12 | J. W. Moulton. . 21.70 254
a 2.60 573 || Feb. 10 |.....do. al.28
.93 333 || Mar. 25 |.....do a3.38 1,020
1.40 780 | Apr. 16 |.....do 4.08 6,450
June 30 |.....d0.cesereeiiniann. 1.14 485

e Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Dead River at The Forks, Maine, for the years ending
Sept. 80, 1919 and 1920.

Day. Oct. | 'Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19,
6,140 | 1,390 450 500 200 | 3,140 | 7,480 | 2,750 240 90 325
5,530 | 1,240 500 450 240 | 2,750 | 6,790 | 2,470 178 50 325
4,970 | 1,100 | 550 | 420 | 280 2,380 | 5,830 [ 1,860 | 148 | 35 25
3,990 965 600 370 320 | 2,120 | 7,480 | 1,390 100 35 325
720 | 3,140 940 600' 320 370 | 1,780 | 5,530 | 1,390 100 26 325
2,200 | 2,380 840 600 420 420 | 1,320 | 4,970 | 1,780 130 20 325
3,090 | 1,700 [ 720 600 | 450 | 500 1,100 | 6,140 | 1,780 | 224 | 100 370
4,220 | 1,700 720 600 420 8§60 | 1,320 | 5,830 | 2,030 160 160 397
3,340 (2,200 | 720 600 | 420 5603,140 | 4,970 | 2,120 112| 160 560
2,560 | 2,560 | 720 650 | 420 560 2,040 [ 5,530 | 1,940 | 100 | 160 780
1,540 | 2,380 720 600 420 570 | 2,750 | 1,700 | 1,620 100 160 865
1,240 | 2,120 720 630 420 580 { 2,940 | 1,700 | 1,390 90 160 940
1,240 | 1,780 720 630 420 600 | 6,790 | 3,770 | 1,170 75 160 | 1,100
1,100 {1,700 | 840 | 630 | 420| 600 | 4,970 | 4,460 | 965 50| 176 | 1,100
940 | 1,540 965 630 370 600 | 7, 2,750 940 50 308
840 (1,390 | 965, 600 | 370 6007480 |2,750 | s40| 50| 308| 940
744 | 1,240 965 550 320 600 | 6,460 | 2,750 816 50 240 8440
816 | 1,460 965 500 280 720 | 4,460 | 4,300 720 26 240 720
965 | 2,380 940 550 240 960 | 6,790 | 6,000 720 50 240 610
1,170 | 3,340 780 600 200 | 1,400 | 3,990 | 7,480 632 35 240 510
1,780 | 4,460 560 500 200 | 1,900 | 4,220 | 3,140 49 35 200 434
2,030 | 4,460 510 420 200 | 2,400 | 3,990 | 3,550 41 60 200 415
1,860 | 3,550 700 320 200 | 3,450 | 4,460 | 3,550 415 50 200 370
1,700 | 3,140 865 950 200 | 4,000 | 3,990 | 3,770 415 35 224 325
1,540 | 2,940 | 816 | 1,100 | 200 | 4,350 | 4,460 | 3,990 | 343 35| 240 | 32
1,460 | 2,750 720 200 | 4,700 | 4,220 | 3,550 325 35 282 343
1,860 | 2,560 | 610 200 | 5,000 | 5,240 {3,550 | 370 | 35| 282| 325
1,860 | 2,290 510 200 | 5,240 | 6,460 | 3,550 343 60 282 3256
1,860 | 1,040 | 460 6,140 | 5,830 [ 3,550 | 325 | 112| 282| 325
2,940 | 1,620 415 5,240 | 6,140 | 8,200 282 148 282 . 325
4,710 j....... 415 3,900 J....... 4,970 ....... 100 282 |...0...
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Daily discharge, in second-feet, of Dead River at The Forks, Maine, for the years ending
. Sept. 30, 1919 and 1920—Continued.

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

1,240 | 420 80| 76|4,900(6,140 (3,480 | 709| s04| 570
1,300 | 430 | 80| 604,400 6,140 | 3,550 | 852 | 768 780
1,100 32| 78| 684,204,070 3,90 | 952| 768| 632
95| 320 60 88 13,500 | 5,530 | 3,770 | 965 | 744 | 665
920 | 280 | 60| 1252500 4,970 3,990 | 928 687 | 665
800| 340| 60| 160]3,200|5,80 | 4,460 | s00| 32| 1,032
680 100 240 |2.750 | 5,530 | 2,120 | 852 | 530! 1,700
600 | 370 | 160 | 280 | 2,560 | 5,830 | 7,840 462 | 1,100
580 | 340 | 200| 270 (2,380 |6,790 | 2,040 | 792| 434 5
960 | 340 | 200| 240|2/200|5,830 |3,240| 756 | 434 | 610
1,000 | 340 | 200 240 2,200 86,700 | 2,560 45| 66
780 | 260 | 210 | 2402030748 | 2,120 | 685 | 415 560
720| 340 175 240 |3.140 {6,790 | 1,700 | 610 | 491 810
660 | 300 | 175 370 4,460 | 4,970 [ 1,300 | 610 [ 500 | 698
5600 260 | 160 | 600 |5.830 | 4,070 | 1,100 | 610 | 665 720
520| 240| 140| 800 |6,460 | 5,830 | 1,030 | 610 | 698 | 665
480 | 240 | 140| 940 (6,480 ! 4,460 | 002 | 610 | 678| 676
430 | 220, 135 |1,000 (6,460 |4,970| 780 | 510| 678 | 816
400 | 200 | 130|1,050 | 4,970 | 4,220| 780 | 60| 654 | 800
440 | 200! 120| 1,100 (3,550 {4,460 | 780 | 665| 632| 865
420 200 | 1103,200|4,970|4,460 | 780| 70| 610 828
320 | 200 1001100 | 7,840 | 4,460 | 780 | 818 560 780
370 100 | 1,050 | 8,200 | 5,530 | 928 | 792 | 540 732
420 | 175| 100 1,050 | 8,040 | 4,460 | 804 | 804 | 610| 687
460 | 160 100 1,000 | 8,940 | 3,990 | 780 | 818 590 | 621
500 | 160 | 921,050 | 7,130 {3,930 | 665 80| 570 570
120 | 150 | 881,200 | 5,530 | 3,850 | 610 | 828| 600 | 520
370 | 130| 844,704,970 3,80 560| 720 | 560| 510
320| 100| 805,450 | 5530 | 3,700 | 560 | 698 | 570 530
370 | 110 |....... 5,550 | 5,530 [ 3,630 | 590 | 18| 510 540

400 92 .ol 5,300 |....... 3,570 |....... 828 560 |.......

Note.—Stage-discharge relation affected by ice from Dec. 27, 1918, to Mar. 27, 1919; discharge estimated
on basis of gage heights corrected for effect of ice by means of two discharge measurements, observer’s
orts, and weather records. Discharge May 18 and 19, 1919, estimated.
Stage-discharge relation affected by ice Dec. 5, 1919, to Mar. 27, 1920; discharge estimated from gage
heights corrected for effect of ice, by {our discharge measurements, observer’s notes, and climatic records
arfe Mar. 29, 1920, to Apr. 6, and May 26-31, 1920, estimated by hydrographic comparison with
records for Ossipee River.

Monthly discharge of Dead River at The Forks, Maine, for the years ending Sept. 30,
1919 and 1920.
[Drainage area, 878 square miles.)

Discharge in second-feet.
Run-off
Month. Per s
Maximum. | Minimum. | Mesn. | square | 1B inches.
mile.
1918-19.

October......cooviueaan. et etmaaaaenaan 4,710 720 | 1,800 2.05 2.36
X 6,140 1,240 [ 2,780 3.17 3.54
1,390 415 791 .901 1.04

1,100 320 6822 .708 .82

500 200 330 .376 .39

8,140 200 | 1,860 2.12 2.44

7,480 1,100 | 4,170 4.75 5.30

8, 200 1,700 | 4,630 5.27 6.08

2,750 282 | 1,100 125 1.40

240 26 89.4 .102 .12

308 188 .214 .25

1,100 325 5. .613 .

8,200 20 | 1,580 1.80 24.42

1,240 240 546 .622 .72

2,940 965 | 1,530 1.74 1.94

1,390 320 632 720 .83

430 92 249 .284 .33

210 60 121 .133 .15

5,550 60 [ 1,190 1.36 1.67

8,940 2,030 | 4, 5. 54 6.18
6,790 3,570 | 5,100 5,81 6.70.

4,460 5 1,980 2.26 2.52

965 510 755 . 860 .99

804 4156 595 .678 .78

1,700 510 728 . 829 .92

8,040 601 1,520 ‘ 1.73 23.63
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ANDROSCOGGIN RIVER BASIN.
ANDROSCOGGIN RIVER AT ERROL DAM, N. H.

LocaTioNn.—At Errol dam, 1 mile above Errol, Coos County.
DRAINAGE AREA.—1,095 square miles.
RECORDS AVAILABLE.—January 1, 1905,.to September 30, 1920.
GaGE.—Movable rod gage; readings taken daily from sill of deep gate No. 6; elevation
of zero of gage or sill of gate, 1,231.3 feet above mean sea level. )
DiscEARGE.—Computed from discharge through 14 gates in the dam by means of
coefficients determined from a few discharge measurements.?
Ice.—Stage-discharge relation little affected by ice.
RecuraTioN.—Errol dam regulates the storage of Umbagog Lake, the lower of the
* Rangeley series of lakes, comprising the principal storage of Androscoggin River
and amounting to nearly 20 billion cubic feet, and also a recently developed
stoarge site on Magalloway River created by the Aziscohos dam, which amounts
to about 9.6 billion cubic feet, thus making the total stoarge about 29.6 billion
cubic feet. Errol dam is about 5 miles below outlet of Umbagog Lake and about
3.5 miles below mouth of Magalloway River, thus making this stream one of the
feeders of Umbagog Lake. Records not corrected for storage.
CooreraTioN.—Records obtained and computations of daily discharge made under
direction of Walter H. Sawyer, agent for Union Water Power Co., Lewiston,
Maine. i

Daily discharge, in second-feet, of Androscoggin River at Errol dam, N. H., for the years
ending Sept. 80. 1919 and 1920,

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.

2,310 | 1,950 | 2,650 | 1,900 | 1,880 | 1,170 | 2,070 | 3,470 | 1,980 | 2,020 | 1,650
2,750 | 1,960 | 2,740 | 1,950 | 1,860 | 1,180 { 2,100 | 2,960 | 2,110 | 2,000 | 1,600
2,730 | 1,930 | 2,690 | 1,900 | 1,850 | 1,310 | 2,180 { 2,060 | 2,120 | 1,000 | 1,680
2,650 | 1,750 | 2,690 | 1,880 | 1,850 { 1,440 | 2,450 | 2,930 | 2,080 | 1,860 | 1,740
2,610 | 1,800 | 2,650 | 1,830 | 1,850 | 1,470 | 2,600 | 2,930 | 2,020 | 1,830 | 1,789
2,530 | 2,260 | 2,630 | 1,800 | 1,880 | 1,360 | 2,610 | 2,910 [ 1,680 | 1,960 | 1,720
2,480 12,200 12,620 | 1,800 | 1,940 | 1,160 | 2,660 | 2,530 | 1,780 | 2,010 | 1,750
2,110 | 2,100 [ 2,410 | 1,800 | 1,960 | 1,120 | 2,680 { 2,430 | 1,880 | 1,970 | 1,750
1,540 | 2,050 | 2,810 | 1,890 | 1,980 | 1,140 | 2,610 | 2, 1,870 | 1,820 | 1,760
1,540 | 1,940 | 2,340 | 1,780 | 1,830 | 1,360 | 2,570 | 2,380 | 1,930 | 1,810 | 1,670
1,540 | 1,860 | 2,360 | 1,760 | 1,840 | 1,520 | 2,560 | 2,320 | 2,050 | 1,810 | 1,640
1,540 | 1,860 | 2,470 | 1,730 | 1,840 | 1,690 | 2, 2,280 | 2,060 | 1,820 | 1,640
1,710 | 1,860 | 2,500 | 1,730 | 1,850 | 2,410 | 2, 2,260 | 2,060 | 1,840 | 1,680
1,860 | 1,800 | 2,400 | 1,800 | 1,850 | 2, 2,360 | 2,140 | 2,070 | 1,600 | 1,680
1,830 | 1,900 | 2,310 | 1,840 | 1,860 | 2,960 | 2,280 | 2,080 | 1,860 | 1,850 | 1,560
1,820 | 1,920 | 2,310 | 1,820 | 1,870 | 3,000 | 2,360 | 2,000 | 1,870 | 1,820 | 1,500
1,800 | 1,040 | 2,310 | 1,840 | 1,900 | 2,960 | 3,040 | 2,000 | 2,000 | 1,790 | 1,450
1,780 | 2,000 | 2,250 | 1,860 | 1,840 | 2,660 | 4,450 | 2,120 | 2,080 | 1,790 | 1,750
1,880 | 2,100 | 2,200 | 1,860 | 1,810 | 2,470 | 4,970 | 2,180 [ 2,250 | 1,780 | 1,830
1,040 | 2,140 | 2,180 | 1,870 | 1,650 | 2,460 | 5,210 | 1,930 |{ 2,180 | 1,780 | 1,720
1,990 | 2,140 | 2,190 | 1,910 | 1,720 | 2,440 | 5,210 | 1,830 | 2,050 | 1,790 | 1,720
2,030 | 2,140 | 2,170 | 1,910 | 1,570 | 2,440 | 6,600 | 1,860 | 1,840 | 1,820 | 1,680
2;040 | 2,050 | 2,080 | 1,800 | 1,400 | 2,420 | 6,970 | 1,950 | 1,930 | 1,850 | 1,660
2,040 | 2,010 | 2,050 { 1,830 | 1,380 | 2,440 | 7,070 | 2,000 | 2,020 | 1,850 | 1,600
2,010 | 2,040 | 2,080 | 1,820 | 1,260 | 2,500 | 7,110 | 1,980 | 2,000 | 1,760 | 1,660
1,960 | 2,030 | 2,120 | 1,850 | 1,250 | 2,500 | 7,160 | 1,940 | 1,970 | 1,820 | 1,660
1,030 | 2,000 | 2,160 | 1,870 | 1,130 | 2,470 | 7,110 | 1,630 | 1,940 | 2,020 | 1,600
1,880 | 1,980 | 2,100 | 1,900 | 1,010 | 2,390 | 5, 1,450 | 1,970 | 2,160 | 1,660
1,880 | 1,950 | 2,080 ..| 1,080 | 2,100 | 4,990 | 1,540 | 1,990 | 2,120 | 1,890
1,880 | 1,990 | 2,070 1,110 | 2,020 | 5,040 | 1,800 | 2,000 | 1,870 | 1,950
3L. REWLN BN 2,380 | 2,000 |.......| 1,170 ..o ... 4,930 f.ueenne 2,020 | 1,600 |-..vu.

4 See U. 8. Geol. Survey Water-Supply Paper 321, p. 61, 1912.
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Daily discharge, in second-feet, of Androscoggin River at Errol dam, N. H,, for the years
ending Sept. 30, 1919 and 1920—Continued. :

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1919-20. -

1,800 | 668 | 1,220 | 1,820 | 2,030 | 2,000 | 1,480 | 2,390 | 3,340 | 1,590 | 1,270 | 1,760

1,670 876 | 1,260 | 1,840 | 2,030 | 1,960 { 1,470 | 2,390 | 3,340 | 1,620 | 1,540 | 1,760

1,060 | 939 {'1,280 | 1,870 | 2, 1,960 | 1,430 {2,300 | 3,140 | 1,620 | 1,700 | 1,740

1,040 982 | 1,280 | 1,920 | 2,040 | 1,980 | 1,470 | 2,390 | 2,700 | 1;620 | 1,710 | 1,960

1,040 | 1,500 | 1,920 | 2,020 | 1,040 | 1,420 [ 2,380 | 2,490 | 1,500 | 1,750 | 2,010

818 | 1,130 | 1,760 | 1,880 | 2,010 | 2,010 | 1,310 | 2,360 | 2,410 | 1,570 | 1,780 | 1,960

1,180 | 1,270 | 1,670 | 1,740 | 2,010 | 2,060 | 1,290 | 2,360 | 2,410 | 1,620 | 1,840 | 1,500

1,390 | 1,480 | 1,600 | 1,600 | 2,010 | 2,030 | 1,410 | 2,390 | 2, 1,600 | 1,800 | 1,460

1,320 | 1,510 | 1,500 | 1,850 | 2,020 | 2,040 | 1,580 | 3,180 | 2,180 | 1,730 | 1,800 | 1,630

1, 1,640 | 1,350 | 1,950 | 2,020 | 2,000 | 1,400 | 3,870 | 2,180 | 1,730 | 1,820 | 1,690

996 | 1,650 | 1,730 | 1,960 | 2,010 | 2,000 | 1,160 | 3,960 | 2,170 | 1,730 | 1,820 | 1,740

1,180 | 1,540 | 1,790 | 1,960 | 2,000 | 1,920 | 1,100 | 3,780 | 2,130 | 1,690 | 1,580 { 1,800

1,340 | 1,430 | 1,660 [.1,950 | 2,020 | 1,860 | 554 | 3,040 { 2,110 | 1,760 | 1,400 | 1,870

1,510 260 | 1,730 | 1,950 | 2,000 | 1,950 370 | 2,480 | 2,080 | 1,560 | 1,250 | 1,810

1,450 482 | 1,850 | 1,980 | 1,960 | 1,910 860 | 2,380 | 2,030 | 1,450 | 1,200 | 1,850

1,360 | 1,040 | 1,880 | 2,000 | 2,010 | 1,750 | 686 | 2,110 | 1,990 | 1,420 | 1,590 | 1,690

1,390 | 1,210 | 1,920 | 1,930 | 1,980 | 1,380 | 550 | 2,120 | 1,950 | 1,500 | 1,790 | 1,520

1,480 | 1,210 | 1,940 | 1,930 | 2,000 | 1,580 | 623 | 2,100 | 1,920 | 1,550 | 1,750 | 1,340

1,540 | 1,320 | 1,940 | 1,060 | 2,040 | 1,820 | 699 | 2,130 | 1,910 | 1,480 | 1,610 | 1,340

1,650 | 1,460 | 1,950 | 1,970 | 2,020 | 1,840 | 788 | 2,140 | 1, 1,400 | 1,660 | 1,340

1,630 | 14440 | 1,960 | 1,950 | 2,000 | 1,840 | 1,310 | 2,140 | 1,790 { 1,470 { 1,760 | 1,370

1,430 | 1,130 | 1,920 | 1,930 | 1,960 | 1,800 | 2,300 | 2,910 | 1,730 | 1,500 | 1,620 | 1,600

1,380 1,900 | 1,900 | 1,930 | 1,680 | 3,430 | 3,860 | 1, 1,500 { 1,700 | 1,800

1,370 | 841 | 1,870 | 1,800 | 1,940 | 1,610 | 3,640 | 4,650 | 1,650 | 1,470 | 1,920 | 1,820

1,420 | 1,160 | 1,890 | 1,980 | 1,940 | 1,460 | 2,780 | 5,000 | 1,690 | 1,460 | 1,860 | 1,760

1,460 | 1,210 | 1,940 | 1,860 | 1,940 | 1,350 | 2,360 | 5,120 | 1,680 | 1,530 | 1,830 | 1,800

1,440 | 1,210 | 1,920 | 1,950 | 1,900 642 | 2,300 | 4,140 | 1,680 | 1,580 | 1,820 | 1,820

1,440 | 1,310 ¢ 1,940 | 1,870 | 1,940 500 | 2,300 | 3,560 | 1,630 | 1,640 | 1,820 : 1,790 -

1,400 | 1,360 | 1,940 | 2,010 | 1,940 | 577 | 2,350 | 3,060 | 1,620 | 1,720 | 1,820 | 1,800

.. 1,500 | 1,180 | 1,940 | 1,950 [.......| 1,020 | 2,380 | 2,930 | 1,560 | 1,720 | 1,790 [ 1,540
;T DR 764 |..0....| 1,870 | 1,990 |1.000C 1,330 |oenen.n 3,240 |..... .| 1,340 | 1,760 [.......

Monthly discharge of Androscoggin River at Errol dam, N. H., for the years ending
ept. 30, 1919 and 1920.

{Drainagearea, 1,095 square miles.]

Discharge in second-feet.
Run-off
Month. Per |,
Maximum. | Minimum.| Mean. | square | ininches.
. 1918-19.

October.......... - 2,100 613 1,370 1.25 1.44
2,750 1,540 2, 1.84 2.05
2,380 1,750 2,010 1.84 2.12
January... 2,740 2,000 2,330 2.13 2.46
1,950 1,730 1,840 1.68 1.75
1,980 1,010 1,650 1.51 1.74
April.. 3,000 1,120 2,050 1.87 2.09
May. 7,150 2,070 4,020 3.67 4.23
June. 3,470 1, 2,240 2.05 2.29
July. 2,250 1, 1,990 1.82 2.10
2,160 | . 1,600 1,870 L7 1.97
1,950 1,450 1, 1.54 172
7,150 613 2,080 .91 25.96
October..... R 1,890 764 1,340 122 L4

November.......ccccuue.. ceenevreaaannn 1,650 482 1,180 1.08 1.
DOcembDer. ceemeieeiiiaaaeaaeannannan 1,960 1,220 1,740 1.59 1.83
RS L o 2,010 1,690 1,910 1.74 2.01
0103 KD E:Y o R 2,040 1,900 1,990 1.82 1.96
March........ PP deeesteesecarssnnseronsenn . 2,060 500 1,670 1.53 1.76
April........... teeeeeseannaas P, 3,640 370 1, 560 1.42 1.58
5,120 2,100 3,000 2.74 3.16
3,340 1,580 2,110 1.93 2.15
July......... cecesssnacseerans eevecaen PP 1,760 1,340 1,580 1.44 1.66
August...eeeienenenne. eeeeemacnnatecnaaesann .- 1,920 1,200 1,690 1,54 1.78

September.c.....ccccaeenarceaanns terereionenan 2,010 1,340 1,700 1.55 1
The Year. e cereeeracescnreannseanasnans 5,120 370 1,790 1.63 22.23

NoTR.—The monthly discharge in second—feemr square mile and the run-off in inches do not represent
the natural flow from the basin because of artificial storage. (See “Regulation.”)
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‘

ANDROSCOGGIN-RIVER AT BERLIN, N. H.

LocaTioN.—At upper or sawmill dam of Berlin Mills Co., at Berlin, Coos County.

DRAINAGE ARrEA.—1,380 square miles (revised from map compiled by Mame Water
Power Commlsslon)

Recorps avamAsLE,—October 1, 1913, to September 30, 1920.

Gacees.—Fixed gag‘es are ma.mtamed in the river above the forebay racks and in the
tailrace immediately below the outlet of the wheels; these gages are referred to
the same datum, and the differences in the readings give the head on the wheels;
a gage is also attached to each wheel gate, from which the wheel-gate opening can

. be ascertained.

DETERMINATION OF DISCHARGE.—Discharge computed from curves prepared from
Holyoke tests of the wheel runners, using the head and gate openings as ascer-
tained from the gages. Quantity of water wasted over the dam is computed by
the Francis formula for discharge over weirs.

Ice.—Stage-discharge relation not affected by ice.

ReeuraTion.—Under an agreement between the power users on Androscoggin River
the flow at Berlin, N. H., is maintained at a minimum of 1,550 second-feet and
at such a point above 1,550 second-feet as is consistent with the constant main-
tenance of that quantity. Final regulation of the river is made at Pontocook
damyN, H., above which is a pond containing about a day’ssupply; the primary
regulation is* made at Errol, N. H., about 30 miles above Berlin. Records not
corrected for storage.

CooPERATION.—Gages are under the direction of George P. Abbott, of the Berlin
Mills Co., and discharge record is furnished by Walter H. Sawyer, agent for
Union Water Power Co., Lewiston, Maine.

Daily discharge, in second-feet, of Androscoggin River at Berlin, N. H., for the years
endmg Sept. 80,:1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept
1918-19. !

5,500 | 2,100 | 2,600 | 1,900 | 1,840 | 1,900 | 2,600 | 3,500 | 2,000 | 1,950 | 1,750

5,500 | 2,000 | 2,400 | 1,900 | 1,850 | 1,820 | 2,500 | 3,300 | 2,000 | 1,900 | 1,770

5,500 | 2,200 | 2,400 | 1,900 | 1,850 | 1,820 | 3,600 | 2,300 | 2,000 | 1,900 | 1,750

3,800 | 2,100 {2,300 | 1,990 | 1,850 | 1,850 | 3,700 | 2,400 | 2,150 | 1,850 | 1,740

3,000 | 1,950 | 2,200 | 1,950 | 1,880 | 1,900 | 3,800 | 2,400 | 2,150 | 1,760 : 1,750

2,600 | 2,000 ' 2,150 | 1,000 ! 1,850 | 1,050 | 3,750 | 2,400 | 2,200 | 1,750 | 1,730

2,600 | 2,100 | 2,050 | 1,880 | 1,820 [ 1,950 | 3,500 | 2,300 | 2,150 | 1,720 | 1,740

2,600 | 2,100'| 2,200 | 1,880 | 1,850 | 2,400 | 3,500 | 2,300 | 2,000 | 1,790 | 1,840

2,400 | 2,050 | 2,200 | 1,890 | 1,850 | 2,600 | 3,300 | 2,550 | 1,950 | 1,750 | 1,800

2,500 | 2,300 | 2,100 | 2,100 | 1,880 | 1,900 | 2,600 | 3,400 | 2,400 | 1,800 | 1,750 | 1,800

2,100 | 2,200 | 2,100 | 2,200 1,880 | 2,300 | 3,200 | 2,150 { 1,880 | 1,740 | 1,820

2,000 1,950 | 2,050 | 2,250 1,840 | 3,900 | 3,150 | 2,250 | 1,900 | 1,720 | 2,400

1,950 | 1,950 | 2,050 | 2,250 1,820 | 4,000 | 2,900 | 2,200 | 2,000 | 1,720 | 2,200

117900 | 1,950 | 2,050 | 2,300 1,850 | 4,900 | 2,700 | 2,150 | 2,000 | 1,780 | 2,000

1,600 | 1,950 | 2,300 | 2,250 1,820 | 4,400 | 2,550 | 2,150 | 1,950 | 1,780 | - 1,800

1,600 | 1,950 | 2,300 | 2,100 1,800 | 4,000 | 2,450 | 2,200 | 1,950 | 1,780 | 1,800

1,650 | 1,950 | 2,200 | 2,000 1,850 | 3,800 | 3,000 | 2,150 | 1,950 | 1,760 { 1,700

1,900 | 2,000 | 2;200 | 2,000 1,850 | 3,700 | 4,500 | 2,100 | 1,920 | 1,750 | 1,720

1,950 | 2,400 | 2,180 | 2,000 1,900 | 3,700 | 7,000 | 2,100 | 1,900 | 1,750 | 1,750

1,950 | 2,700 | 2,200 | 2,000 1,820 | 3,700 | 6,500 | 2,050 | 1,900 | 1, 1,770

2,000 { 2,600 | 2,200 | 2,000 2,200 | 3,600 | 6,500 | 2,000 | 2,900 | 1,750 | 1,800

| 2500 | 20450 | 20050 2,020 | 3,500 (10,000 | 2,050 | 1,920 | 1,760 | 1,740

g,zoo 2,800 | 2,050 2,000 | 3,400 [10,000 | 2,020 | 1,920 | 1,750 | 1,750

1200 | 2,700 | 2,000 2,000 | 3,600 | 9,800 | 1,990 | 1,900 | 1,770 | 1,750

2,200 | 2,600 | 2,000 1,850 | 3,400 | 9, 2,000 | 1,900 | 1,750 | 1,760

2,200 | 2,700 | 2,000 1,850 | 3,700 | 9,400 | 2,000 | 1,920 | 1,750 | 1,750

2,050 | 2,400 | 2,000 1,900 | 3,700 | 9,000 | 2,100 { 1,920 | 1,750 | 1,750

2,000 | 2,400 | 2,100 3,200 | 3,250 | 7,500 | 2,150 | 1,920 | 1,790 | 1,750

2,200 | 2,180 | 2,050 2,800 | 3,450 | 7,000 | 2,100 | 1,920 | 1,750 {. 1,730

2,200 | 2,200 | 2,000 2,200 | 2,850 | 4,500 | 2,050 | 1,920 | 1,750 [ 1,740

....... , 100 | 1,950 ,000 1, ...... 40000, ... 0 1,000 1,750 F ...
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1919 and 1920.
[Drainage area, 1,380 square miles.]

Monthly discharge of Androscoggin River at Berlin, N. H., for the years ending Sept. 30,

Discharge in second-feet.
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the natural flow from the basin because of artificial starage. (See ‘ Regulation.’”)

NOTE.—The monthl
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ANDROSCOGGIN RIVER AT RUMFORD, MAINE.

LocatioN.—At two dams of Rumford Falls Power Co. at Rumford, Oxford County.

DRAINAGE AREA.—2,090 square miles.

RECORDS AVAILABLE.—May 18, 1892, to September 30, 1920.

Gaaes.—One in pond above each dam and in tailraces of power station and mills.

DiscearaE.—Computed from discharge over the dam by use of the Francis weir
formula with medified coefficient, and the quantities passing through the various:
wheels of the power station and mills, which have been carefully rated.

Tor.—Stage-discharge relation little affected by ice.

REecuLATION.—Storage in Rangeley system of lakes at headwaters of Androscoggin:
River, aggregates about 29.6 billien cubic feet., The stored water is regulated
in the interests of the water-power users above and below this station. Re-
cords not corrected for storage.

CoorerarioN.—Records obtained and computations made by Mr. Charles A. Mixer,
engineer, Rumford Falls Power Co.

Daily discharge, in second-feet, of Androscoggin River at Rumford, Maine, for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. { Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
7,010 | 2,480 | 2,910 | 2,700 | 2,600 | 4,100 | 4,070 | 4,530 | 2,600 | 2,630 | 1,810
5,650 | 2,200 | 3,360 | 2,240 | 2,150 | 3,680 | 4,780 | 4,700 { 2,530 | 2,230 | 2,210
4,900 | 2,040 | 3,470 | 2,670 | 2,500 | 3, 5, 3,080 | 2,200 | 1,590 | 2)200.
4,650 | 3,200 | 3,350 | 2,710 | 2,640 | 3,270 | 4,860.1.3,420 | 1,640.| 2,230 | 2,190
4,340 | 3,060 | 2,650 | 2,700 | 2,660 | 3,180 | 5, 3,230 | 1,610 | 2,200 { 2,170
4,000 | 2,730 | 3,120 | 2,700 | 3,060 | 2,880 | 6,460 | 3,250 | 2,230 | 2,150 | 2,160
3,900 | 2,540 | 2,740 | 2,640 | 3,140 | 4,450 | 5,450 | 3,130 | 2,590 | 2,180 | 1,680
3,840 | 2,360 | 2,800 | 2,630 | 2,950 | 6,480 { 5,150 | 2,630 | 2,520 | 2,010 | 2240
3,610 | 3,000 | 3,060 | 1,940 | 2,140 | 5,650 | 4,990 | 3,140 | 2,520 | 2,270 | 2,620
2,750 | 2,780 | 2,850 | 2,550 | 2,060 | 5,800 | 4,420 | 3,420 | 2,340 | 1,900 | 2,950
2,740 { 2,790 | 2,770 | 2,440 | 3,010 | 4,810 | 4,150 | 3,260 | 2,440 | 2,130 | 2,530
3,150 | 2,800 | 2,340 | 2,520 | 2,890 (10,200 | 3,690 | 2,990 | 2,300 | 2,120 | 3,880
2,780 | 2,840 | 2,620 | 2,550 | 2,810 {11,200 | 3,630 | 2,900 | 1,820 | 2,070 [ 4,970
2,870 | 2,880 | 2,970 | 2,610 | 2,660 | 9,030 | 3,580 | 2,720 | 2,340 | 1,970 | 2,450.
2,910 | 2,750 | 3,090 | 2,550 | 2,730 | 8, 3,370 | 2,380 | 2,500 | 2,200 | 2,720
3,030 | 3,390 | 2,970 | 1,850 | 2,100 | 6,090 | 3,070 | 2,670 | 2,430 | 2,870 | 2,470
2,340 | 3,280 | 3,040 | 2,510 | 2,470 | 6,420 | 2,980 | 2,040 | 2,460 | 1,550 | 2,350-
4,040 | 3,100 | 3,020 | 2,580 | 2,740 | 6,300 | 7,550 | 2,940 | 2,460 | 2,190 | 2,330.
5,890 | 2,950 | 2,610 | 2,400 | 3,160 | 6,360 | 7,920 | 2,820 | 2,280 | 2,220 | 2,180
5,680 | 2,930 | 2,880 | 2,440 | 3,500 | 5,440 | 6,680 | 2,870 | 1,530 | 2,260 | 2,240
5,380 | 3,100 | 2,990 | 2,550 | 4,690 | 6,000 | 5,750 | 2,750 | 2,300 | 2,230 | 1,610
4,850 | 2,540 | 2,830 | 2,500 | 6,780 | 5,720 | 7,070 | 1,990 | 2,580 | 2,190 | 2,170
4,100 | 3,830 | 2,970 | 1,800 | 6,140 | 5,590 {14,600 | 2,580 | 2,580 | 2,200 | 2,250
3,440 | 4,580 | 3,420 | 2,570 | 6,040 | 5,730 [10,700 | 2,640 | 2,390 | 2,150 | 2,250
3,330 | 4,150 | 3,370 | 2,490 | 5,080 | 5,310 | 8,630 | 2,640.| 2,330 | 2,250 | 2,280
3,340 | 4,060 | 2,810 | 2,500 | 4,870 | 4,730 | 8,650 | 2,620 | 2,260 | 2,200 | 2,200
2,890 | 3,520 | 3,220 | 2,530 | 4,870 | 4,080 | 8,240 | 2,710 | 1,600 | 2,210 | 2,200 .
2,490 | 3,580 | 3,060 | 2,570 | 9,060 | 4,630 | 7,610 | 3,060 | 2,250 | 2,180 | 1,930
3,330 | 2,730 | 3,050 |....... 12,800 | 4,670 | 6,990 | 2,440 | 2,270 | 2,260 { 2,200
3,580 | 2,940 720 | 4,98 | 5,750 | 2,600 | 2,520 | 2,240 | 2,230.
....... 2,590 5,120 I......i 5440 .7, . .1 2,640 1 1,400 |...0.
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Daily discharge, in second-feet, of Androscoggin River at Rumford, Maine, for the years
ending Sept. 30, 1919 and 1920—Continued.

-

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2,140 | 7,300 | 4,020 | 2,500 | 2,370 | 2,280 | 4,770 { 8,700 | 4,230 | 2,550 | 2,160 | 2,270
2,330 | 6,140 | 3,540 | 2,460 | 2,330 | 2,260 | 4,680 | 7,440 | 4,310 | 2,300 | 2,240 | 2,310
2,490 | 4,980 | 2,580 | 2,410 | 2,400 | 2,230 | 4,720 | 7,530 | 4,210 | 2,290 | 2,440 | 2.3
2,800 | 3,430 | 2,300 | 1 2,310 | 2,230 | 5,140 | 7,380 | 4,030 | 1,960 | 2,320 | 2,310
1,960 | 3,450 | 2,590 | 2,280 | 2,380 | 2,320 | 5, 7,130 | 3,850 | 1,640 | 2,240 | 2,080
2,420 | 3,520 | 2,640 | 2,280 2,340 | 2,420 | 8,120 | 6,720 | 5,370 | 2,120 | 2,230 | 2,030
2,630 | 3,130 | 1,930 | 2,750 | 2,400 | 2,100 | 6,570 | 7,250 | 6,250 | 2,320 | 2,140 | 2,500
2,500 | 2,980 | 2,800 | 2,740 | 2,420 | 2,030 | 5,160 | 7,800 | 5,000 { 2,250 | 1,010 | 2,710

2,700 | 2,470 | 2,360 | 1,950 | 4,220 | 8,410 | 4,050 | 2,360 | 2,330 | 2,500
2,830 | 2,530 | 2,460 | 2,120 | 3,870 110,600 | 3,800 | 2,380 | 2,230 | 2,330
2,680 | 1,930 | 2,450 | 2,710 | 4,000 | 9,110 | 3,320 | 1,010 | 2,420 | 2,390
2,750 600 | 2,460 | 2,470 | 5,010 | 7,800 | 3,230 | 2,300 | 2,870 | 2,420
3,020 | 2,580 | 2,350 | 2,840 (10,700 | 6,870 | 2,750 | 2,400 | 2,710 | 2,570
2,560 | 2,550 | 2,460 | 3,210 (18,600 | 6,250 | 2,690 | 2,300 | 2,450 | 3,150
3,230 | 2,520 | 2,430 | 3,560 | 9,380 | 5, 2,870 | 2,430 | 2,420 | 2,
2,740 | 2,340 | 2,300 | 3,390 | 8,190 | 4,870 | 2,800 | 2,390 | 2,820 | 2,550
2,660 | 2,550 | 2,260 | 3,270 | 8,630 | 5,380 { 2,720 | 2,200 | 2,570 | 2,
2,600 | 2,130 | 2,310 | 3,250 | 8,130 | 5,800 | 2, 1,950 2,238 2,350
2,440 | 2,180 | 2,280 | 3,030 | 7,750 | 6, 2,520 | 2,380 | 2, 2,750
2,810 | 2,290 | 2,220 | 2, 8,650 | 5,830 | 2,470 | 2,900 | 2,340 | 2,470
2,150 | 2,260 | 2,260 | 2,780 {10,200 | 5,740 | 2,530 | 2,550 | 2,310 | 2,
2,560 | 2,430 | 2,030 | 2,680 [13,200 | 8,130 | 2,680 | 2,350 | 1,980 | 2,370
2,630 | 2,430 | 2,370 | 2,820 /13,000 | 7,540 | 2,840 | 2,290 § 2,530 | 2,380
2,250 | 2,340 | 2,310 | 3,410 |13,600 | 6,760 | 2,680 | 2,460 | 2 2,120
1,950 | 2,300 | 2,360 | 4,880 11,20 | 6,520 | 2, 2,190 | 2,370 | 2,390
1,710 | 2,710 | 2,490 { 2,320 | 2,380 | 6,510 | 8,560 | 6,670 | 2,300 | 2,120 | 2,200 | 2,100
2,290 | 2,660 | 2,870 | 2,360 | 2,250 | 8,670 | 7,940 | 6,740 | 1, 2,220 | 2,270 | 2,
2,450 | 2,640 | 2,050 | 2,370 | 2,030 110,400 | 9,080 | 6,350 | 2,220 | 2,040 | 2,340 | 2,470
2,580 | 2,600 | 2,480 | 2,340 | 1,810 | 8,490 | 9,770 { 5,680 | 2,390 | 2,100 | 1,040 | 2,420
2,420 | 3,120 | 3,050 | 2,400 |....... 6,300 | 0,030 | 4,120 | 2,390 | 2,200 | 2,410 | 3,
5,170 |.......} 2,470 | 2,300 |....... 5,600 |....... 4,240 |....... 2,250 | 2,290 |.......

Monihly discharge of Androscoggin River at Rumford, Maine, for the years ending Sept.
30, 1919 and 1920.
[Drainage area, 2,000 square miles.]

Discharge in second-feet.
R
Run-off
Month. Per ;
Maximum, | Minimum. | Mean. | square | Liinches.
mile.
1918-19.

62017037 N 8,600 2,360 3,730 1.78 2.05
7,010 2,340 3,900 1.87 2.09
4,580 2,290 3,050 1.46 1.68
3,470 2,340 2,970 1 1.64
2,710 1,800 2,490 1.19 1.24

12,800 2,100 4,140 .98 2.28
11,200 2,880 5,610 2.68 2.99
14, 600 2,980 6,050 2.89 3.33
4,700 1,900 3,000 1.4 1.61
2,640 1,530 2,290 110 1.27
2,870 1,400 2,150 1.03 1.19
4,970 1,610 2,400 1,15 1.28
14,600 1,400 3,490 1.67 22.65
5,170 1,710 2,460 1.18 1.36
7,300 2,210 3,510 1.68 1.87
4,020 1,930 2,660 1.27 1.46
2,750 1,860 2,380 1.14 L31 .
2,460 1,810 2,310 1.11 1.20
10,400 1,950 | 3,710 1.78 2.05
18,600 3,870 8,230 3.94 4.40
10, 600 4,120 6,810 3.26 3.76
5,370 1,880 3,260 1.56 .74
2,550 1,640 2,270 1.09 1.26
2,970 1,810 2,360 L.13 1.30
3,580 2,030 | 2,460 1.18 1.32
18,600 1,710 3,530 1,69 23.03

Nore.—The monthly discharge in second-feet per square mile and the run-off in inches do not represent
the natural flow from the basin because of artificia. storafe. (See “Regulation.”) Theindicated minimum
discharge usually occurs on Sunday, when water is held back by dams.
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MAGALLOWAY RIVER AT AZISCOHOS DAM, MAINE.

L.ocarroNn.—At Aziscohos dam, Oxford County, 15 miles above the mouth.

DRAINAGE AREA.—233 square miles (revised from map compiled by Maine Water
Power Commission). ' v

RECORDS AVAILABLE.—January 1, 1912, to September 30, 1920.

‘Gage.—Vertical staff in two sections, the lower attached to one of the concrete but-
tresses of the dam and the upper on the concrete gate tower.

DETERMINATION OF DISCHARGE.—Discharge determined from readings of gate open- ™
ings. Gates have been rated by current-meter measurements at a station about a
mile below the dam.

Reaunarion.—The storage of about 9,593 million cubic feet is completely regulated,
and the discharge corresponds to requirements of water users below. The opera-
tion of the gates is planned to maintain as nearly as possible a constant flow at
Berlin, N. H. Records not corrected for storage.

CoorPErATION.—Discharge records furnished by Walter H. Sawyer, agent Union
Water Power Co., Lewiston, Maine.

Monthly discharge of Magalloway River at Aziscohos dam, Maine, for the'years ending
‘ Sept. 30, 1919 and 1920. ‘

[Drainage area, 233 square miles.]

Discharge in second-fest.
E Run-off
Month. Per in inches.
\ Maximum. | Minimum.| Mean. | square
mile. !
1918-19.

403 205 2900 | 1.24 1.43
412 162 204 . 876 .98
1,480 183 796 3.42 3.94
816 590 604 2.59 2.99
669 179 264 113 118
534 141 341 146 1.68
504 144 226 .970 1.08
1,720 159 817 3.51 4,05
1,670 88 456 1.96 2.19
1,590 96 375 161 1.86
1,860 936 | 1,290 5.54 6.39
1,660 16| 577 2.48 2m
1,860 88 523 2.24 30. 54
141 15 82.8 .355 .41
15 15 15 . 064 07
1,710 15| 1,030 4.42 5.10
1,640 1,260 | 1,460 6.27 7.23
1,680 894 | 1,150 4.94 5.33
1,410 50 509 2.18 2.51
81 65 72,7 .312 .35
1,100 81 203 1.26 145
1,160 34 596 2.56 2.86
950 34 264 1.13 1.30
35 35 35 .150 A7
1,580 35 574 2.46 2.74
1,710 15 505 217 29,52

NoTE.—All gates in tlio dam were closed Oct. 18 to Dec. 4, 1919: discharge during this period estimated
as 15 second-feet by obseryvation.. The monthly diseharge.in second-feet per square mile and'the run-off in
inches do not represent the natural run-off from the basin because of storage. .
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LITTLE ANDROSCOGGIN RIVER NEAR S0UTH PARIS, MAINE,

LocaTioN.—A¢ an old dam at Bisco Falls, 200 feet below highway bridge and 53 miles
above South Paris, Oxford County.

DRAINAGE AREA.—T75 square miles.

RECORDS AVAILABLE.—September 14, 1913, to September 30, 1920.

Gaee.—Chain on left bank installed April 16, 1914; original gage, a vertical staff, was
destroyed by ice March 2, 1914; from March 18 to April 9, 1914, a chain gage on a
footbridge was used; all gagesreferred to same datum and at nearly the same place.
Gage read by G. A. Jackson.

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

CHANNEL AND CONTROL.—At low and medium stages water flows through opening at
left of old stone dam; opening was enlarged by high water of April 9, 1914; water
flows over dam at gage height 5.30 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded for the year ending September
30, 1919, 7.6 feet at 8 a.m. March 29 (discharge, 1,280 second-feet); minimum
stage recorded, 1.0 foot on August 3, 5, 8, and 12 (discharge, 4 second-feet).

Maximum stage recorded for the year ending September 30, 1920, 9.87 feet at
7 a. m. April 14 (discharge by extension of rating curve, 3,540 second-feet); min-
imum discharge estimated 1 second-foot several days in February and March.

1914-1920: Maximum stage recorded, 9.87 feet April 14, 1920 (discharge, 3,540
second-feet); minimum stage recorded, 0.7 foot at 6 p. m. August 16, 1914 (dis-

} charge, 1 second-foot).

Ice.—Stage-discharge relation not affected by ice. -

ReeULATION.—Storage at Snow’s Falls, 1} miles above the station, and at West Paris,
4 miles above, has some effect on regimen of stream.

Accuracy.—Stage-discharge relation changed at the time of high water April 9, 1914;
otherwise practically permanent. Rating curve well defined below 700 second-
feet and fairly well defined between 700 and 1,800 second-feet. Gage read to
tenths, occasionally to half-tenths, once daily. Daily discharge ascertained by
applying rating table to daily gage height. Records good except for times of
sudden changes in stage, when the number of gage readings is insufficient to
determine accurately the mean daily flow.

The rating curve was verified by one discharge measurement made in February,
1921.
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Daily discharge, in second-feet, of Little Androscoggin. Rivet near South Paris, Maine, for
the years ending Sept. 30, 1919 and 1920.

Oct, | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
219 325 179 | 92 124 108 325 239 108 34 9 10
199 281 149 | 108 124 179 270 202 92 29 9 10
179 219 140 | 124 124 140 270 281 92 24 4 9
179 199 124 | 124 108 149 281 270 84 20 6 16
159 219 124 | 108 108 159 281 281 76 20 4 18
397 179 124 | 108 116 149 259 249 140 24 9 12
426 150 116 | 92 76 149 348 249 92 76 9 29
325 159 108 | 92 100 132 360 259 92 47 4 34
259 159 108 | 92 76 179 372 179 84 34 8 37
219 199 100 | 84 100 219 372 159 76 29 8 40
199 159 100 | 84 92 219 397 140 76 20 [ 76
159 140 92| 84 84 229 458 132 68 20 4 124
140 120 108 | 84 76 199 512 124 76 16 8 159
120 120 140 | 84 76 179 458 124 84 20 34 108
120 120 149 | 92 68 124 426 108 92 16 16 76
104 112 124 | 84 638 124 397 108 92 34 14 47
80 104 116 | 92 84 116 426 179 76 16 9 47
303 348 124 | 92 76 159 384 442 68 12 9 34
219 428 124 | 84 68 199 372 348 61 12 16 37
179 372 116 | 92 76 325 325 270 47 9 14 47
325 314 108 | 84 219 61 12 9 29
179 249 124 | 100 442 47 20 10 34
120 239 159 | 108 900 47 16 9 47
120 189 209 | 411 458 47 16 8 a7
104 189 239 | 426 384 29 20 9 34
120 150 219 | 325 325 34 12 10 34
179 124 219 | 239 219 47 12 8 32
179 108 198 | 219 219 92 12 8 34
159 219 92 | 199 199 47 9 6 29
219 199 84 | 179 124 47 10 8 32
458 |....... 68 | 169 132 [..eenes 10 [ I .
40 458 426 | 149 3.8 458 88 76 34 22
47 458 325 | 124 3.8 426 72 34 20 20
47 348 219 | 124 4.6 372 72 34 29 16
54 325 199 | 108 2.8 325 7?2 40 24 18
61 372 140 | 100 L8 308 64 34 20 26
76 411 124 92 2.8 259 140 34 24 29
68 325 108 | 92 3.8 219 219 47 20 84
68 292 124 | 76 4.6 239 179 40 20 61
61 219 108 | 68 4.8 700 120 29 16 54
68 219 108 | 47 3.8 458 96 34 24 a8
54 229 100 | 34 3.8 426 88 29 68
61 239 100 | 26 2.8 325 80 34 116 47
68 426 124 | 24 2.8 303 64 24 108 61
61 830 1401 15 2.7 219 58 18 92 76
61 458 1241 10 3.7 219 58 40 84 47
54 458 124 | +8.4 3.7 249 650 199 50 34 68 58
68 239 108 5.6 2.7 239 650 199 37 29 47 47
68 219 108 3.8 2.8 239 535 179 37 29 47 34
61 249 100 5.6 L7 239 535 159 43 34 34 32
68 179 84 3.8 2.7 219 558 159 37 108 34 29
76 140 140 6.9 1.8 249 149 43 61 47 24
7% 149 140 558 50 47 24 26
76 239 149 458 37 54 29 34
68 209 140 325 26 47 24 32
76 179 132 303 26 24 34 29
7% 140 132 281 22 20 29 34
92 140 124 219 22 24 24 34
149 124 140 219 20 29 28 47
149 124 132 140 16 24 20| 32
140 411 140 104 47 34 20 84
348 [.......] 124 88 |.eennn. 29 2 fieeee-.

Nore.—~Water below the gage Feb. 23, 1920, to Mar. 5, 1920; discharge estimated as 1 second-foot.
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Monihly discharge of Little Androscoggin River near Souih Paris, Maine, for the years end-
ing Sept. 30, 1919 and 1920.

[Drainage area, 75 square miles.]

’ Discharge in second-feet.
Run-off
Month. Per in inches.
Maximum. | Minimum. | Mean. | square
mile,
1918-19. p

October.. .. . 458 80 205 2,73 3.15
November. . 426 104 204 2.72 3.04
December. . . 239 68 135 1.80 2.08
426 84 140 1.87 2.16

124 61 85. 5 1.14 119

1,080 108 355 4.73 5,45

512 169 311 4.15 4,63

900 108 260 3.47 4.00

140 29 72.5 . 987 1.08

76 9 21.3 .284 .33
34 4 9.5 .126 19

159 9 43.7 .583 .65

1,080 4 154 2.05 27.91

348 40 81.9 109 1.26

830 124 3.92 4,37

426 84 145 1.93 2.22

149 2.8 37.6 . 501 .58

4.6 L0 2.61 .035 .04

1,280 L0 300 4.00 4.61

2,900 426 720 9.60 10.70

700 88 290 3.87 | 4,46

219 16 66. 1 . 881 . gs

108 16 37.8 . 504 .58

116 16 38.6 .515 .59

84 16 42,4 . 565 .63

2, 900 L0 171 | 2.28 31.02

1

PRESUMPSCOT RIVER BASIN.
PRESUMPSCOT RIVER AT OUTLET OF SEBAGO LAKE; MAINE.

Location.—At outlet dam at Sebago Lake and hydroelectric plant at Eel Weir Falls,
Cumberland County, 1 mile below lake outlet.

DRAINAGE AREA.—436 square miles.

REecorps AvAILABLE.—January 1, 1887, to September 30, 1920.

Gaces.—On bulkhead of gatehouse at outlet dam, and in forebay and tailrace of
power plant. :

DiscrARGE.—Prior to March, 1904, discharge was determined from records of open-
ing of gates in dam; since March, 1904, flow from lake has been recorded by three
Allen meters, one on each of three pairs of 30-inch Hercules wheels; wheels and
recording meters checked by current-meter measurements, brake tests of wheels,
and electrical readings of the generator output. Water wasted at regulating
gates is measured from records of gate openings and coefficients determined: from
current-meter measurements.

ReguLaTiON.—Sebago Lake (area, 46 square miles) is under complete regulation
Records not corrected for storage.

CooprraTioN.—Record in cubic feet per minute furnished by 8. D. Warren Co.;
computations on basis of cubic feet per second made by United States Geological
Survey.

Water taken from Sebago Lake for supply of Portland water district and leakage

through the reservoir dam, a total of about I8 second-feet, is not included in the
records.
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Daily discharge, in second-feet, of Presumpscot River at outlet of Sebago Lake, Mame,
Jor the years ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
178 508 608 521 682 830 306 801 690 218
£54 189 184 740 836 77 760 659 739
558 | 549 626 750 853 917 786 | 301
584 531 614 634 788/ 191 888 159 799 726
621 187 | 589 586 | 775 872 214 | 758 704
636 446 647 611 114 835 906 205 710
698 642 | 506 | 775 835 894 723 733

652 696 596 | 1,070 | 1,330 919 201
548 696 658 595 | 1,260 8 682 688 339
146 592 632 592 | 1,060 873 352 697 718 741
499 641 215 185 | 1,050 865 877 692 717 718
514 673 632 656 | 2,130 837 877 712 342 718
569 647 705 536 | 2,440 113 844 683 678 740
639 150 504 446 | 2,420 728 806 875 7 717
597 580 692 485 | 2,420 7 861 325 731 749
558 666 631 467 | 1,850 677 816 627 726 292
179 640 583 458 966 848 272 661 726 698
462 554 180 13 819 | 1,310 828 660 692 732
445 595 596 491 828 | 1,620 797 679 287 749
113 393 667 839 730 754
237 116 642 616 802 | 1,840 805 670 730 765
500 570 583 621 204 | 1,620 812 308 725 752
496 567 696 508 765 795 645 722 271
157 578 |....... 476 785 947 272 677 723 781
547 6072 |....... 761 289 711 678 | .. 68L 771
555 644 |....... 633 |....... 215 |o..ne-n 696 245 [...... .
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Monthly discharge of Presumpscot River at outleti of 'Sebago Lake, Maine, for the years
ending Sept. 30, 1919 and 1920. .

[Drainage area, 436 squaére miles.]

Discharge in second-feet.
Run-off
Month. Per | ininches.
Maximum. | Minimum. | Mean, squar:
mile.
1918-19.
731 109 538 1.23 1.42
655 185 471 1.08 1.20
718 113 487 .12 1.29
696 116 529 1.21 1.39
764 180 572 1.31 1.36
656 12 483 1.11 1.28
2, 440 114 1,060 2.43 2.71
1,840 113 929 2.13 2.46
27. 768 1.76 1.96
801 159 609 1.40 1.61
799 245 649 1.49 1.72
765 218 650 1.49 1.66
2,440 12 647 1.48 20.06
799 211 679 1.56 1.80
764 68 608 1.39 1.55
803 211 669 1.53 1.76
811 740 1.70 1.96
829 237 726 1.67 1.80
13 612 1.40 1.61
2,860 96 1,000 2.50 2.79
2,870 164 1,890 4.33 4.99
858 194 752 1.72 1.92
824 66 674 1.55 1.79
832 160 696 1.60 1.84
834 195 684 1.57 1.75
2,870 | 13 819 1.88 25.56

Nore.—The monthly discharge in second-feet per square mile and the run-off in inches do not represent
the natural flow from the basin becauss of artificial storage. The yearly discharge and run-off donbtless
represent more nearly the natural flow, for comparatively little stored water is held over from year to year.

SACO RIVER BASIN. : ’
SACO RIVER AT CORNISH, MAINE.

Locatron.—At highway bridge at Cornish, York County, half a mile below mouth of
Ossipee River.

DRAINAGE AREA.—1,300 square miles.

RECORDS AVAILABLE.—June 4, 1916, to September 30, 1920. .

‘GacEs.—Water-stage recorder on left bank about 300 feet above highway bridge,
installed October 30, 1919; recorder referenced to gage datum by hook gage inside
of well; chain on highway bridge used from June 4, 1916, to October 29, 1919.
Datum of well gage is at a different elevation than that of chain gage; at low
water the well gage reads 1.17 feet higher than chain gage. Gages read and
recorder inspected by A. H. Guimont.

DISCHARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND coNTROL.—Channel covered with sand and boulders and broken by
one pier at bridge.
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EXTREMES OF DISCHARGE.—Maximum stage recorded for the year ending Septeniber
30, 1919, 7.94 feet at 8.30 a. m. March 31 (discharge, from extension of rating
curve, 13,500 second-feet); minimum stage recorded, 0.43 foot at 6.30 a. m.
August 24 (dlscharge, from extension of rating curve, 458 second-feet).

Maximum stage from water-stage recorder, for the year ending Sepbember
80, 1620, 10.27 feet at noon April 25 (discharge, 14,100 gecond-feet); minimum
stage from water-stage recorder 1.86 feet at 9. a. m. September 5 (discharge, 442
second-feet).

1916-1920: Maximum stage recorded, 9.4 feet at 6.30 a. m, June 18, 1917 (dis-
charge, from extension of rating curve, 17,400 second-feet); minimum open-water
discharge in 1920. (An estimated discharge of 350 second-feet occurred several
times during January and February, 1918, -when stage-discharge relation was
affected by ice.)

Ice.—Ice forms to considerable thickness; stage-discharge relation seriously affected
during most ‘winters.

Recuramon.—Distribution of flow somewhat affected by power development at
Great Falls 33 miles above the gage.

Accuracy.—Stage-discharge relation has apparently changed since station was first
established; rating curve used since October 30, 1919, fa.lrly well defined be-
tween 1,000 and 12,000 second-feet. Operatlon of water-stage recorder satis-
factory, except for daysindicated in footnote to discharge table. Chain gage
was read to hundredtlis twice daily. Daily discharge dscertained by applying
rating table to mean daily gage height. On account of power regulation it is
doubtful if two observations a day were sufficient for determining the true
average for the day, and recotds may be somewhat in error for individual days
before the water-stage recorder was installed. Since October 30, 1919, the
records are good.

Discharge measurements of Saco River at Cornish, Maine, during the years endiﬂg Sept.
30, 1919 and 1920,

Date. Made by— rorke | ciorse, || Date. Made by— rorge. | s,
1918, Fecet. | Sec. Ao 1920. Sec.ift.
Oct. 24 | H. A. Lancaster........ 2.75 2, Feb. 4 1,140
1919. 2,800 || Mar. § 1,000
Jan, 29 | F, A. Dollofl........... a3.69 1,400 30 9,880
Feb. 21 | A. F. McAlary......... 21.96 | 1,770 || Apr. 2 11,900
Sept. 18 | J. W. Moulton......... 2.00 (] 10, 300
June 23 2, 240

1920, Aug. 19 1,310
Jan. 5§ |..... [+ 1) P, 24,40 1,320 || Sept. 13 1,230

a Stage-discharge relation affected by ice.
102721—23—wsp 501——5
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Monthly discharge-af Saco River at Cornish, Masne, for the years ending Sept. 50, 1919 and
1920.

[Drainage area, 1,300 square xeiles.]

Discharge in second-feet.
Run-off
Month, Per in inches.
Maximum. | Minimum. | Mean. | square
6.
1918-19,

5,100 2,150 3,040 2.34 2.70

3,860 2,040 3,010 2.32 2.59

4,380 1,630 2,770 2.13 2.46
3,900 2,000 2,600 2.00 2.31
2,800 1,200 1, 1.23 1.28
13,300 1,440 4,510 3.47 4.00
13,100 3,860 6,100 4,69 « 5.23
8,800 3,370 5,040 3.88 4.47
4,740 1,350 2,350 1.81 2.02
1,530 775 1,170 . 900 1.04

1,100 530 ’ 866 666 7

1,930 650 1,190 915 1.02

The FOaT-ceueeeeeaeaeeareaaanaancaannnan 13,300 530 2,860 2.20 26. 89
1,770 1,100 1,460 1.12 1.20

4,840 1,990 3,340 2.57 2.87
3,830 1,550 2,550 1.96 2.26
1,550 1,050 1,290 .992 1.14

1,300 860 - 1,150 . 885 -95

10, 800 920 3,750 2.88 3.32
14,000 7,600 11,300 8.69 9.70
12,000 5,350 7,320 5.63 6.49
5,010 1,610 2,810 2.18 2.41

1,550 851 1,170 . 900 1.04

1,770 1,050 . 808 .93

1,240 634 942 725 .81
14,000 634 3,170 2.44 33.21

SACO RIVER AT WEST BUXTON, MAINE.

LocarroN.—At hydroelectric plant of Cumberland County Power & Light Co., at
West Buxton, York County.

DRAINAGE AREA.—1,550 square miles.

REecORDS AvAILABLE.—October 19, 1907, to September 30, 1916, and January 1, 1919,
to September 30, 1920.

‘GagEs.—One in pond above dam; another in tailrace of power house.

CHANNEL AND CONTROL.—Crest of concrete dam about 300 feet long.

DiscrArRGE.—Flow over dam and through rated wheels of power plant determined & bv

. means of Hourly gage readings.

.Ice.—Stage-discharge relation not affected by ice.

ReauraTioN.—Distribution of flow somewhat a.ffected by several power develop-
ments above the gage.

‘CooreraTION.—Records furnished by Cumberland County Power & Light Co., Port-
land, Maine,
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Daily discharge, in second-feet, of Saco River at West Buxton, Meine, for the years ending
Sept. 30, 1919 and 1920.

Day. Jan. Feb. | Mar, Apr. | May. | June. | July. | Aug. | Sept.
2,810 | 1,750 | 14,100 5,920 | 1,660 | 1,250 872
2, 1,170 | 12,800 | 4,900 | 5,630 [ 1,78 990 804
2,720 | 2,230 | 11,800 | 5,110 | 5,000 | 1,630 738 882
2,450 | 2,200 | 10,700 | 4, 4,520 | 1,180 | 1,200 831
2,490 | 2,100 | 9,630 | 5,210 | 4,150 | 1,160 | 1,200 856
2,330 | 2,980 | 8,680 | 5,230 | 3,90 652 | 1,150 683
2, 3,560 | 8,480 | 5,040 | 3,580 | 1,560 | 1,160 789

2,210 | 3,490 | 7,500 | 5,300 | 2,900 | 1,550 | 1,120
1810 | 3,580 | 7,030 | 5,320 | 3,300 | 1,500 | 1,080 927
A 5,420 | 6,920 | 5,000 | 3,160 | 1,490 7971 1,000
2,210 | 5,220 6,660 | 4,540 | 3,330 [ 1,500 | 1,090 | 1,250
2,110 | 5,080 6,710 | 5,030] 3,050 | 1,330 | 1,160 | 1,280
1,880 [ 5,030 | 6,720 | 4,920 3,000 681 | 1,070 1,490
1 4,150 | 7,030 | 4,710 | 2,920 | 1,300 | 1, 1,800
1,670 | 3,040 | 7,110 | 4,470 | 2,460 | 1,670 015 | 2,470
1,240 | 3,420 | 7,070 | 4,200 | 2,730 | 1,620 700 | 2,430
440 | 1,250 2| 2,250
AN R
1100 857 1,580
1,350 813! 1,300
1,360 2,080
1,300 735 ( 1,800
1,050 843 | 1,650
1,220 836 { 1,340
974 841 | 1,200
A 1,090
,310 830 | 1,140
. 1,370 840 | 1,610
. .- 1,200 810 | 1,690
.. 1,210 883 [ ..euen
Day. Oct. | Nov. | Dec.| Jan. | Feb. | Mar. Apr. | May. | June. | July. | Aug. | Sept.
4,520 | 1,350 | 1,140 | 1,000 | 15,600 | 15,100 | 6,210 | 1,830 | 607! 1,300
4,4107 2,170 | 1,350 | 1,050 | 15,400 | 14,000 | 5, 1,860 | 1,270 | 1,240
4,420 | 1,570 | 1, 1,050 | 15,1¢0 | 13,300 | 5,360 | 1,380 | 1,280 | 1,160
3,830 { 1,020 | 1,310 | 1,160 | 14,500 | 12,200 | 4,940 | 1,270 | 1,270 852
3,560 | 2,160 | 1,420 | 1,140 | 13,600 | 11,600 | 1,220 | 1,270 823
3,350 | 1,550 | 1,250 | 1,020 | 14,300 | 10,800 | 4,690 | 1,800 | 1,280 785
2,750 | 1,170 | 1,240 { 1,420 | 13,600 | 10,100 | 5,350 | 2,180 | 778 { 1,110
3,210 | 1,350 | 1,110 { 1,610 | 12,500 | 9,520 | 4, 1,540 737 1,120
2,940 | 1,490 | 1,240 | 2,080 | 11,600 | 9,490 | 4, 1,440 { 1,400 | 1,180
3,020 | 1,270 | 1,400 | 1,820 | 10,800 | 9,510 | 4,710 | 1,420 | 1,340 { 1,310
3,610 | 807 | 1,320 | 2,820 | 10,300 | 9,080 | 5,460 | 825 | 1,270 928
3,770 | 2,020 | 1,460 | 2,720 | 10,300 | 9,040 | 4, 1,400 | 1,190 962
3,360 | 1, 1,380 | 3,060 | 11,200 | 8,930 | 3,780 | 1,340 | 1,230 | 1,790
3,740 | 1,450 | 1,000 | 4,100 14,300 | 8, 3,670 | 1,450 | "958 | 1,730
4,160 | 1,410 | 1,220 | 4,360 | 14,600 | 8,230 | 3, 1,310| 783 1,980
3,620 | 1,480 | 1,180 | 5,160 | 16,300 | 7,640 | 3,260 | 1,240 | 2,080 | 1,970
3,330 ; 1,290 | 1,220 | 5,340 | 16,400 | 7,530 | 3,010 ; 1,010 | 2,160 | 1,640
2070 | 046 | 1,320 { 6,100 | 15,700 | 7,020 | 3,200 | 1,020 | 2,280 | 1,200
2,750 | 1,460 | 1,340 | 6,020 | 15,200 | 6,540 | 2,700 | 1,610 | 2,800 | 1,100
2,300 | 1,450 | 1,020 | 5,820 | 14,400 | 6,210 | 2,800 | 1,250 | 2,070 { 1,620
1,450 | 1,460 { 1,100 | 5,180 { 14,200 | 5,950 | 2,830 | 1,640 { 1,620 | 1,300
2,780 | 1,390 | 1,020 14,900 | 7,020 | 2,150 | 1,550 | 1,420 | 1,360
2,190 | 1,360 | 1,290 | 5,160 |{ 15,700 | 8,310 | 2,200 | 1,800 | 1,500 | 1,320
2,440 | 1,170 | 1,360 | 5,670 | 17,400 | 8,540 | 2,740 | 1,700 | 1,520 | 1,300
1,930 | 910 | 1,200 | 6,930 | 16,700 | 8,790 | 2,760 | 1,550 | 1,420 | 1,170
2,440 | 1,380 | 1,140 | 8,040 ['17,000 | 8,960 | 2,240 | 1,700 | 1,420 | 1,140
1,950 | 1,230 | 1,270 | 10,300 | 15,600 | £,620 | 1,970 | 1,720 | 1,390 | 1,690
1,900 | 1,320 | 897 | 13,300 | 15,000 | 8, 2,620 | 1,690 | 947 | 1,640
2,420 | 1,400 | 1,000 | 14,300 | 16,700 | 7,800 | 2, 1,500 | 694 | 1,570
2,050 | 1,330 |......- 14,300 | 15,900 | 6,920 | 3,320 | 1,280 | 1,380 | 1,690
1,860 | 1,400 {eve.oe| 14,900 foeeenn.. 6,740 {...._.. 1,200 { 1,300 |...c...
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Monihly discharge of Saco River at West Buaton, Maine, for the years ending Sept 30,
1919 and 1920.

[Drainage area, 1,550 square miles.}

Digcharge in second-feet.
Run-off
Month, Per in inches.
Maximum. | Minimum. | Mean. | square
mile.

3,880 2,130 2,940 1.90 2.19
2,810 5230 1,980 1.28 1.33
14,200 1,170 5,780 3.73 4.30
14,100 5,080 7,700 4.97 5.54
, 990 4100 | 6,180 | 3.99 4,60
5,920 1,260 2,960 1.91 2.13
1,780 652 1,300 .839 .97
1,250 682 9. .613 .71
2,470 683 1,410 .910 1.02
2,420 554 1,650 1.06 1.22
5,040 1,600 | 3, 2.36 2,63
4,520 1,450 | 3,000 | 194 2.24
2,170 807 1,400 . 903 1.04
1,460 897 1,220 .788 .85
14,900 1,000 5,230 3.387 3.88
17,400 0, 300 , 500 9.35 10.43
15,100 6,740 9,050 583 6.73
6,210 1970 | 3,720 | - 2.40 2.68
) 180 826 1,470 | -+.948 1.09
2,300 607 1,360 .877 1.01
1,980 785 1,340 . 866 .97
17,400 607 | 3,960 2.5 U

OSSIPEE RIVER AT CORNISH, MAINE.

Locamon.—At highway bridge in Cornish, York County, 1} miles above confluence
with Saco River.

DRAINAGE AREA.—405 square miles (revised from map compiled by Maine Water
Power Commission).

RECORDS AvaiLaBLE.—July 5, 1916, to September 30, 1920.

Gace.—Chain attached to bridge; read by 0. W. Adams.

DiscHARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND coNTROL.—Channel covered Wlth sand and gravel; control somewhat
shifting,

EXTREMES OF DISCHARGE.—Maximum stage recorded for the year ending September
30, 1919, 6.20 feet at 4 p. m. March 29 (discharge, 4,660 second-feet); minimum
stage recorded, 0.36 foot on morning and afternoon of September 1 (discharge, by
extension of rating curve, 219 second-feet).

Maximum stage recorded for the year ending September 30, 1920, 6.70 feet at
7 a. m. April 24 (discharge, 4,860 second-feet); minimum stage recorded, 0.34 foot
at4 p. m. September 21 (discharge, by extension of rating curve, 216 second-feet).

1916-1920: Maximum stage recorded, 7.25 feetat 6 a. m. June 18, 1917 (discharge
by extension of rating curve, 6,480 second-feet); minimum open-water stage re-
corded, 0.34 foot on September 21, 1920 (discharge by extensmn of rating curve,
216 second-feet).

Ice.—Ice forms to considerable thickmess and stage-discharge relation is seriously
affected during most winters.

ReguraTION.—Flow regulated by dam at outlet of Great Ossipee Lake.

Accuracy.—Stage-discharge relation changes occasionally at times of high water.
Rating curves used for 1919 and 1920 well defined between 400 and 5,000 second-
feet. Gage read to half-tenths once a day; read to hundredths twice a day begin-
ning September 18, 1919. Daily discharge ascertained by applying rating table
to daily gage height with cotrections for effect of ice. Records good.
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Discharge measurements of OsmgeetR;gerz ;}9 003?9’20 Muaine, during the years ending
ept. 30, a .

Date. Made by— h(gia e cl?airsg_e Date. Made by— hg Dis-
1918, Feet. | Secft. 1920. Feet. | Sec.ft.
Oct. 25 | H. A. Lancaster........ 1.80 851 || Feb. 4 62,55 434

Mar, 5|{...d a2, 90 337

1919. 30 |... 8.22 4,670

Jan., 28 | A. F. McAlary......... a2 58 1,050 || Apr. 2|... 5.44 , 560

Sept. 18 | J. W, Moulton. . 1.42 504 6 5.72 3,940

15 (... 6.09 4,250

1920. June 23 |... 1.94 764

Jan. 6| J. W. Moulton......... a2.21 417 | Sept. 13 |... 1.25 432
Feb., 3|...do.cocoveceviiaiiaa. 62,56 432

- @ Stage-discharge relation affected by ice.

Daily discharge, tn second-feet, of Ossipee River at Cornish, Maine, for the years ending
Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
1,120 11,780 | 920 | 480 | 3,960 { 1,080 | 1,400 | 432 219
750 11,000 {1,910 | 885 | 500 3,460 | 1,240 | 1,160 | 432 '@ 398 . 267
780 | 920 | 1,010 | 885| 500 | 3,000 [ 1,400 | 1,040 | 415 | 490 271
750 | 850 11,820 | 920 600 2,5560)1,400 940 | 432 470 277
850 | 1,730 | 920 | 660 2,180 |1,400 | 710 | 432 450
7201 850 |1,640 | 960 | 920]2,100 (1,320 898 | 415| 450 287
720 | 920 | 1,400 | 920 1,000 | 2,090 | 1,320 770 | 432 | 450 249
780 1,400 | 920 | 920 1,820 | 1,400 432 | 432 267
A 780 | 750 {1,800 | 850 | 1,000 | 1,910 | 1,400 | 800 | 432 | 432
780 660 | 1,250 750 | 1,160 | 1,820 | 1,400 740 450 432 338
780 720 | 1,200 690 | 1,240 | 1,820 | 1,240 800 432 398 350
780 730 | 1,200 660 | 1,240 | 1,820 | 1,240 770, 415 398 415
780 | 750 | 1,200 | 600 | 1,160 | 1,010 | 1,240 | 770'| 415 385 490
780 | 660 | 1,200 560 | 1,120 { 1,910 | 1,160 630 415 850
720 | 920 1,150 | 525 1,040 | 1,820 | 1,120 | 55| 415 326 510
780 | 1,000 | 1,150 | 525 | 1,080 | 1,900 | 1,010 | 680 300 510
780 | 920 | 1,250 | 500 { 1,240 | 2,090 (1,040 | 630 | 415 312 190
850 | 885 (1,200 | 480 |1,320 | 2,000 | 1,560 | 580 | 416| 312| 510
1, 400 920 | 1,100 500 | 1,820 | 2,000 | 1,910 605 398 300 510
1,480 | 920 1,050 | 525| 1,010 | 1,820 | 1,010 | 605 | 398 470
1, 400 920 | 1,040 525 12,090 | 1,730 | 1,730 630 398 300 482
1,850 | 1,080 780 525 | 2,180 | 1,560 | 1,910 580 450-] 300
1,300 | 1,240 | . 750 | 500 | 2,660 | 1,560 | 2,760 | 606 | 470 | 208 450
1,240 | 1,400 | 1,560 | 500 | 3,060 | 1,400 | 3,360 298 450
1,240 | 1,480 | 1,560 | 500 | 3,060 | 1,400 | 3,460 | 510 415| 287 450
1,160 | 1,910 | 1,240 480 | 2,960 | 1,320 | 3,360 490 415 287 450
1,120 | 1,910 | 1,160 | 500 | 2,760 | 1,240 | 2,560 | 470 287
1,080 | 1,820 | 1,040 | 480 | 2,960 | 1,240 | 2,460 308| 287 432
1,160 | 1,730 | 1,040 .| 4,660 | 1,240 | 1,910 398 { 287 432
1,160 | 1,560 1,160 | 1,910 | 450 | 398 287 415
e 1,730 920 0l 4,360 Ll 1,560 ....... 3981 242l.......
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Daily discharge, in second-feet, of Ossipee River at Cornish, Maine, for the gjeara ending
Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept:
398 770 | 1,560 430 460 370 | 4,360 | 4,060 | 1,260 518 380 380
308 | 940 1,560 |- 480 | 450 | 380 | 3,760 | 3,760 | 1,190 | 495 | 365 365
415 940 | 1,560 370 460 360 | 3,670 | 3,490 | 1,060 475 350 338
398 905 | 1,480 370 440 350 | 3,490 | 3,220 980 475 350 261
398 975 | 1,320 380 440 340 | 3,220 | 2,960 950 455 415 234
415 | 1,240 | 1,240 | 380 | 460 | 340 (3,760 | 2,770 | 1,050 | 435 | 540 298
4321 1,160 | 1,240 390 470 350 | 3,580 | 2,680 | 1,190 415 562 332
432 | 1,120 | 1,240 410 420 370 | 3,400 | 2,500 | 1,190 415 540 365
415 | 1,040 | 1,160 | 420 420 | 360 |3,130 | 2,410 | L120 | 398 | 518| 365
432 | 1,040 | 1,240 430 420 530 | 2,680 | 2,410 | 1,020 380 455 380
450 | 1,240 | 1,320 500 410 600 | 2,590 | 2,320 950 380 398 435
432 11,240 | 1,240 560 400 700 | 2,500 | 2,140 890 365 350 435
432 | 1,400 | 1,120 560 390 | 1,050 | 3,130 | 1,980 860 350 495 455
432 | 2,000 | 1,320 580 390 | 1,250 | 4,160 | 1,900 800 415 562 398
450 | 2,090 | 1,400 600 400 | 1,400 | 4,360 | 1,820 770 435 | 1,190 338
710 | 2,000 | 1,250 580 400 | 1,500 | 4,460 | 1,740 740 398 950 300
710 | 1,910 | 1,100 560 400 | 1,800 | 4,360 | 1,660 712 380 12 298
680 | 1,730 880 540 400 | 1,900 | 4,060 | 1,500 800 365 636 256
680 | 1,560 840 560 400 | 1,900 | 3,960 | 1,420 770 435 540 225
655 | 1,400 | 880 | 560 | 400 | 1,850 |3,760 | 1,340 | 770 | 562 495 234
655 | 1,160 800 540 390 | 1,850 | 3,580 { 1,340 | 770 | 495 475 219
680 940 780 520 400 | 1,850 | 4,360 | 1,340 740 455 415 341
656 870 700 540 400 | 1,700 ¢ 4,360 | 1,980 740 610 380 518
655 905 540 540 400 | 1,850 | 4,860 | 2,320 712 585 398 495
6566 905 580 540 390 | 1,950 | 4,460 | 2,140 660 475 435 495
855 940 600 520 390 | 2,180 | 4,160 | 2,060 660 435 475 475
656 | 1,040 640 520 370 | 3,660 | 3,860 | 1,900 635 415 475
710 { 1,080 420 500 370 | 4,460 | 3,860 | 1,740 610 398 455 415
680 | 1,010 | 490 | 500 | 370 | 4,760 | 4,660 | 1,580 | 5851 380 | 415
680 | 1,240 | 490 | 490 |....... 4,760 | 4,360 | 1,500 | 582 | 365 | 308 518
710 J....... 440 460 |....... 4,660 |....... 1,340 |....... 365 398 |..nen.-

Nom.—&ag&disohar&rolation affected by ice Dec. 20, 1918, Jan. 9-20, 1919, and Deec. 16, 1919, to Mar.
25, 1920. Discharge estimated for these periods on basis of gage heights corrected for effect of ice by
means of discharge measurements, observer’s notes, and weather récords. Discharge estimated Oct. I8,
26; Nov. 2, 21-23; Dec. 8, 9, 11, 1918; and Apr. 3, 4, 6, 16, 1919. .

Monithly discharge of Ossipee River at Cornish, Maine, for the years ending Sept. 30,

1919 and 1920.
‘[Drainage area, 455 square miles.]
Discharge in second-feot.
Month. Per Run-off
Maximum. | Minimum.| Mean, | square in inches.,
mile.
1918-19.
OCEODOT e eeee oo eee e eeeeee e 1,400 600 841 1.85 2.13
November.. 1,480 720 961 2.11 2.35
Decem 1,910 660 1,100 2.42 2.79
1,910 750 1,290 2.84 3.27
960 480 661 1.45 1.51
4,660 480 1,810 3.98 4.59
3,960 1,160 1,930 4.24 4.73
3,460 1,000 1,730 3.80 4.38
1,400 308 690 1.52 1.70
470 398 421 . 925 1.07
490 242 352 .774 .89
510 219 395 . 868 .97
4,660 219 1,020 2.24 30.38
710 398 5563 1.22 1,41
2,000 770 1,230 2.70 3.01
1,560 420 1,010 2.22 2.56
600 370 1.09 1.26
460 370 411 . 903 .97
4,760 340 1,660 3.65 4.21
4,860 2,500 3,830 8.42 9.39
4,060 1,340 | 2,170 | 4.77 5.50
1,260 562 3 1.89 2.11
610 350 .958 1.10
1,190 350 501 1.10 1.27
518 219 360 | . .&1t .90
4,860 219 1,130 2.48 33.60
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MERRIMACK RIVER BASIN.
PEMIGEWASSET RIVER AT PLYMOUTH, N. H.

Locarion.—At two—span' highway bridge in Plymotuth, Grafton County, three-
fourths mile below mouth of Bakers River.

DrAINAGE AREA.—615 square miles.

RECORDS AVAILABLE.—J anuary 1,:1886,5 to September 30, 1920

Gaars.—Vertical staff gage in three sections; two lower sections about 40 feet above
the bridge; upper section on bridge abutment; used since June 30, 1907. Chain
gage on upstream side of bridge used from September 4, 1903, to June 30, 1907.

DiscHARGE MEASUREMENTS.—Made from upstream side of bridge at ordinary and
high stages. At extremely low stages measurements made by wading.

CHANNEL AND conTrOL.—Right channel is rocky and practically permanent; left
channel covered with fine gravel which shifts occasionally. Control section for
low stages is gravel bed of river and has changed somewhat at various times. At
high stages the banks are overflowed below the bridge and the control issomewhat
indefinite. '

ExTrREMES OF DIsCHARGE.—Maximum stage recorded for the year ending Septem-
ber 30, 1919, 12 feet at 7 a. m. May 23 (discharge, 14,100 second-feet); minimum
discharge, 60 second-feet, August 12.

Maximum stage recorded for the year ending September 30, 1920, 13.5 feet at
7 a. m. April 14 (discharge, 16,200 second-feet); minimum discharge 130 second-
feet January 20 (stage-discharge relation affected by ice).

1903-1920: Maximum open-water stage recorded, 15.42 feet at 7 a. m. March
28, 1918 (discharge from extension of rating curve, 18,700 second—feet); a flood
stage of 24.0 feet was recorded April 15, 1895 (discharge from extension of rating
curve, about 30,200 second-feet). Mmlmum discharge 60 aecond-feet on Sep-
tember 21, 1913, and August 12, 1919.

Ice.—River freezes over, and stage-discharge relation is usually -affected by ice
from December to March.

REguraTION.—Several small ponds on Bakers River and other tributaries but prac-
cally no storage regulation. At very low stages the paper mill at Livermore Falls
is obliged to shut down several times daily and at these times the ponding of
water affects the distribution of flow at Plymouth.

Accuracy.—Stage-discharge relation for low stages has changed at various times and
several different rating curves have been used, these different rating curves all
coinciding for stages above 2,000 second-feet, above which point the stage-dis-
charge relation is apparently permanent. Rating curves well defined below
15,000 second-feet. Gage read twice daily from March 22, 1919, to September 30,
1920; from October 1, 1918, to March 21, 1919, gage was read twice daily six days
a week and occasionally once on Sundays. Daily discharge ascertained" by
applying rating table to daily gage height, with corrections for effects of ‘ice
during winter. chharge on Sundays when gage was not read estimated by
hydrograph comparisons. Records good.

CooPERATION.—Gage-height records from October 1, 1908, to March 21, 1919, furmshed
by Proprietors of Locks and Canals on Merrimack River.

5 No discharge measurements were made until September, 1903, and it is considered unsafe to spply ihe
rating curve developed after that date to gage heights previously obtained. .
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Discharge measurements of Pemigewassel River at Plymouth, N. H., during the years
ending Sept. 30, 1919 and 1920.

bate. | waaorr— | oe [ P | pwe | aaaews— | Sagn | Dl

Feel. | Seeft. || 1919.
28| 2,180 | Aug. 11

a2.79 965 12
al. 44 327 Segt. 24
L 4,040 || ' 1920.

13,700 || Jan. 26
10,400 || Feb. 24 | H. 8
4,900 || July 13|
8,610 || Aug. 6
5,460 || Sept. 17

=S
BRERBR

Fapo

e Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Pemigewasset River at Plymouth, N. H., for the years
o gnde;ng Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | SBept.
1918-19.
1 3,310 895 780 390 | 2,450 | 1,720 | 1,090 434 89 255
2,200 | 756 1,170 | 1,050 | 1,400 (- 2,030 | 3,130 | ‘927 | 302| 118( 300
1,700 59 | 1,530 3,120 1,770 |38,520| 873| 38| 100 215
1,450 | 877|1,310| 780 | 2,320 1,720 | 2,610 | 786 |~ 235| 175 235
1,430 859 980 680 | 1,870 | 1,670 3,130 714 320 158 175
3,550 | 1,450 714 980 620 2,650 1,670 | 3,550 300 195 168
-] 6,240 | 1,200 931 | 1,100 540 | 3,240 [ 2,300 | 2,450 531 531 195 158
2,600 | 1,130 | 1,080 | 1,400 2,370 | 4,430 | 2,820 | 594 | 434 1756
2,050 | 1,050 | 1,260 | 1,450 | 470 | 2,300 | 3,650 | 2,450 | 714 | 344| 112| 2,250
1,600 | 1,130 | 1,030 | 1,050 | 440 | 2,000 | 3,350 | 1,980 | 1,180 | 320| 112| 1,220
1,360 { 1,200 742 | 9780 | 440 | 2,500 | 2,630 | 1,880 | 714| 240 166| 891
J1,150 | 1,010 895| 640 420| 1,770 | 8,320 | 1,720 666 | 240 | 146 | 1,840
-1 1,080 895 | 1,000 720 430 1,330 5,540 | 1,620 531 124 138 | 4,590
1,130 826 | 1,050 860 410 895 | 3,860 | 1,570 447 215 124 | 1,980
! 826 | 2,060 | 1,100 390| 877] 3,000|1,570| 475| 205| 100 1,070
728 | 3,260 | 1,050 | 380 850 | 2,660 | 1,370 &31| 158 (. 78 819
1,130 | 1,840 370 714 | 2,610 | 1,370 | 503 112
2,100 | 1,200 840 360 700 | 3,400 | 8,510 936 235 215 650
3,020 895 740 3401 1,560 | 2,970 | 4,500 [ 118 195 531
2, 850 895 660 360 | 1,650 | 2,560 | 2,770 51% 195 475
"2,050 | "931| 620 330] 2,820 | 2,400 2,320} 503| 112| 225 434
1,650 | 1,030 560 340 | 4,280 | 2,270 | 2,820 -392 138 138 475
1,430 | 5,190 | 500 | 340 | 3,020 | 2,170 (13,800 | 3104 344 | 100 873
1,240 | 4,440 | 820 | 350 ) 2,950 | 2,200 | 6,110 392 | 368 | 124
1,070 | 3,680 | 2,400 390 | 2,630 | 2,610 3,860 215 280 185 927
976 | 2,920 | 1,650 410 | 2,250 | 2,090 | 2,970 310 225 300 [ 1,030
756 | 1,080 | 1,400 | 300 | 2,770 | 1,820 | 2,450 | 368 | 130| 130 891
895 | 1,560 | 1,200 | 400 { 10,100 | 1,770 | 2,000 | 1,570 | 146 | 146 746
1,050 | 1,310 | 1,000 12,600 | 1,790 | 1,670 | 714 | 124 162
1,260 | 1,070 | 900 4,950 | 1,880 | 1,420| 594 100| 215 503
ceeaee 895 3,400 I........l 1,200 i....... 112 175 lovonuee
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Daily discharge, in second-feet, of Pemigewasset River at Plymouth, N. H., for the years
. ending Sept. 30, 1919 and 1920—Continued.

Day. ‘ Oct. | Nov. | Dec. | J

an. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1919-20.

1 3,600 | 4,030 | 475 | 170 140 | 3,470 [ 4,080 | 1,400 | 578 [ 350 381
4,020 | 2,350 | 430 | 210 170 | 3,090 | 3,500 | 1,400 | 437 | 449! - 370
4,180 | 1,670 | 400 | 200 195 | 3,180 3,350 | 1,360 | 473 | 403 350
2,660 | 1,220 330 220 | 3,450 | 3,370 | 1,170 370 340 330
2,270 | 1,370 285 145 240 | 2,850 | 2,920 | 1,010 491 330 | 302
2,030 {1,300 | 255| 160 440 8160 | 2,800 | 2,280 231 279
1,770 | 1,090 | 275| 320 750 | 4,030 | 3,350 | 2,480 | 414 | 311 224
1,650 | 1,200 265 260 { 1,100 | 2,820 3,520 | 2,020 403 288 255
1,550 | 1,110 | 300 | 220 1,300] 2,030 7,830 | 1,600 | 403 | 182 414
1,470 | 1,020 | 310 | 195| 1,150 | 1,770 | 5,930 | 1,240 | 403 | 224
1,370 | 1,930 255 180 | 1,020 | 1,980 | 4,080 | 1,070 392 224 725
1,520 | 1,620 290 170 810 | 2,140 | 3,370 350 | 1,050 665
6,610 | 1,500 310 180 | 1,100 | 4,080 2,820 810 504 859 976
6,850 | 1,770 270 195 | 2,350 | 14,900 | 2,510 725 491 57111 2

855 3,450 | 1,720 | 260 | 220 | 3,400 | 6,330 | 2,460 | 650 437 695{ 1,310
837 1 2,350 | 1,280 260 230 { 3,300 5,560 | 2,420 726 680 557 802
270 | 2,030 990 270 220 | 2,650 | 6,430 2,720 755 414 491 755
920 | 1,790 900 150 210 | 2,200 | 6,110 | 3,210 725 392 479 695
370 | 1,650 860 210 195 2;100 4,770 | 3, 48 461 350 976
130 | 1,480 850 130 170 | 2,000! 6,060 | 3,310 740 | 1,510 330 895
972 | 1,480 830 235 1,960 | 6,890 230 620 770 330 665
1,620 | 1,280 | 810| 235| 195| 1,920 10,800 7,670 | 740| 78| 330 517
1,770 | 1,650 | 900| 220 | 245 1,940| 8,550 5130| 710| 578 543 461
1,300 | 1,480 850 260 205 | 2,550 | 9,170 | 3,840 665 786 491 437
.| 1,130 | 1,200 800 200 | 4,450 | 6,000 | 3,000 467 710 370 414
010 | 1,310 640 300 7,000 | 4,350 | 2,850 467 340
220 | 1,960 760 245 195 | 10,900 | 4,130 | 2,650 437 302 330
530 | 1,740 640 285 105 | 12,900 | 4,870 | 2,540 381 392 176
450 [ 1,320 | 580 | 285 6,080 | 8510|2410 403| 370| 188 665
620 | 2,560 | 560 | 265 |. 4500 | 5,300 1,950 { 437 350| 207 755
740 lsen.n 440 245 |. 4,340 {........ 1,50 [....... 350 370 |.......

NoTte.—Sta; charge relation affected by ice Jan. 5, to Mar, 2, 1919, and Dec. 18, 1919, to Mar. 27, 1920;
discharge-for these periods based on gage heights corrected for effect of ice by means of discharge measure-
ments, observer’s notes, and weather records. Gage not read on Sundays prior to Mar. 23, 1919. ~ Discharge
estimated for days when gage was not read by h; grograph comparison with White River.

Monthly discharge of Pemigewasset River at Plymouth, N. H., for the years ending
Sept. 30, 1919 and 1920.

{Drainage area, 615 square miles.}
Discharge in second-feet.
Run-off
Month. Per in
Maximum. | Minimum. | Mean. square inches.
1918-19.
6,240 756 1,640 2.67 3.08
3,310 728 1,430 2.33 2.60
5,190 714 1, 560 2.54 2.93
2, 400 500 1,040 1.69 1.95
1,050 330 484 787 .82
12,600 390 2,820 4.59 5,29
8,320 1,570 2,780 4.52 5.04
13, 800 1,200 3,080 4.98 5,74
1,570 215 646 1.05 1.17
531 89 247 . 402 .46
300 78 155 .252 .29
4, 590 89 863 1.40 1. 56
13,800 781 1,400 | 2.28 30,93
3,270 422 1,440 2.34 2.70
6, 850 1,200 2,370 3.85 4.30
4,030 440 1,240 2.02 2.33
475 130 274 . 446 .51
320 145 204 .332 .36
12,900 140 2,770 4,50 5.19.
14,900 1,770 5,3 8.76 9.77
7,830 1, 3 5.66 6.52
2, 480 381 970 1,58 1.76
1,510 350 518 842 .97
1,050 176 .649 . .75
2,820 224 627 1.02 1.14
by T 14,900 130 1,640 2.67 36.30




MERRIMACK BIVER BASIN. )

MERRIMACK RIVER AT FRANELIN JUNCTION, K. H.

LocaTron.—At covered wooden bridge of Boston & Maine Railroad 1 mile below con-
fluence of Pemigewasset and Winnepesaukee rivers, at Franklin Junction, Mer-
rimack County.

DRAINAGE AREA.—1,460 square miles.

RECORDS AVAILABLE.—July 8, 1903, to September 30, 1920.

‘Gaage,—Chain gage fastened to floor of bridge on upstream side over the west channel;
read until March 31, 1919, by F. R. Roers, and by L. A. Hildreth beginning April’
14, 1919. A gage painted on the downstream right-hand side of the center pler is
considerably in error for low stages. ,

Disosarce MEASUREMENTS.—Made from upstream side of bridge.

CHANNEL AND CoNTROL.—Composed of coarse gravel arid boulders; fairly permanent.

EXTREMES OF DISCHARGE:—Maximum stage recorded for the year ending September
30, 1919, 16.2 feet at 5.30 p. m. May 23 (discharge, 24,900 second-féet); minimum
stage recorded, 3.7 feet at 7.30 p. m. August 3, and 6.15 a. m. ‘August 4 (dis-
charge, 840 second-feet).

Maximum stage recorded for the year ending September 30, 1920, 17.5 feet at
4.35 p. m. April 14 (discharge, by extension of rating curve, 27,800 second-feet);
minimum discharge, 800 second-feet February 22 and 23 (stage-discharge relation
affected by ice.)

1903-1920: Maximum stage recorded, 19.5 feet at 5 p. m. April 21, 1914 (dis-
charge, by extension of rating curve, 32,300 second-feet); minimum stage recorded,
3.30 feet Oct. 4, 1903 (discharge, by extension of rating curve, 250 second-feet).

Ior.—Stage-discharge relation affected by ice for short periods during severe winters.

REecuration.—Flow affected by storage in Winnepesaukee, Squam, and New Found
lakes, and by the operation of mills above the station. .

Accuracy.—Stage-discharge relation subject to slight changes. Rating curves used
are well defined between 1,000 and 8,000 second-feet and fairly well defined
between 8,000 and 25,000 second-feet. Prior to April 14, 1919, gage read to half-

* tenths once or twice daily, except on Sundays and numerous other days when
gage was not read. Beginning April 14, 1919, gage read to hali-tenths twice daily.
Daily discharge ascertained by applying rating table to mean gage height, with
corrections for effect of ice. Records good since April 14, 1919, but poor before
that date.

" Discharge measurements of Merrimack River at Franklin. Junction, N. H., during the
years ending Sept. 30, 1919 and 1920.

Date. . Made by— hgiz %_ ch]g.irsg-e.
1019, Feet, Secft.
A!llééols B. L BIgWOOd e veueucnnrnrnrnenrnrsananenansnenrnensnsasannanansasenns 4.31 1,310
Jan. 97 | M. R Stackpole .......................................................... a5, 59 1,280
JUIF 12 [en e @0 eennnuarnnnsnnmmmsneeasmeseenenereeoanacnsnncmemnnnacnemennrasnns 4,42 1,340

@ Stage-discharge relation affected byice.
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Daily discharge, in second-feet, of Merrimack River at Franklin Junction, N. H., for the
years ending Sept. 30, 1919 and 1920.

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

1 1918-19.

1,700 1,470 | 9s0| 980
1,720 1,380 | 980 | 1,140
1,720 1,300 | 900 | 1,140
1,720 1,300 | 980 | 1,300
1,620 1,140 [ 1,060 | 1,220
1,620 1,220, 980 1,140
1,530 1,660 | 1,020 | 1,060
| 1,600 L4T0 | 1,060 | 1,060
1,720 1,380 | 1,060 | 1,770
1,620 1, 200 | 2
1,620 1,220 | 9801 2,260
1,530 1,220 | 1,060 | 2,000
1,440 1,080 | 1,220 | 5,020
1,440 1,020 | 1,140 | 3,450
2,000 1,220 | 1,220 | ' 2,130
3,450 1,300 | 1,060 | 1,880
2,970 1,380 | 1,020 | 1,770
2,160 1,300 | 1,060 | 1,770
1,800 1,220 | 1,080 | 1,660
1,80 1,140 | 1)220 | 1,380
2,040 1,140 | 1,220 | 1,300
2,300 1,220 | 1,140 | 1,380
2,540 1,300 | 1,060 | 1,560
8,300 1,300 | 1,020 | 2,000
6,500 1,300 | 980 | 1,880
5,600 1,220 | 1,140 [ 2,000
4,130 1,020 | 1,080 | 2,000
2,820 1,080 | 1,140 | 1,560
2,400 1,140 | 1,140 | 1,380
2,160 980 | 1,060 | 1,560
| 2,040 080

—
~

4,840 | 7,670 | 1,450 | 1,300 | 1,100 | 8,300 | 10,600 | 3,280 | 1,560 | 1,300 | 1,380

6,000 | 5,020 | 1,400 | 1,000 | 1,000 | 7,670 | 9,350 | 3,120 | 1,560 | 1,300 | 1,300

7,250 | 3,620 | 1,500 | 1,650 | 1,200 | 7,480 | 8,720 | 2, 1,470 | 1,380 | 1,220

4,840 | 2,070 | 1,550 | 1,300 | 1,150 | 8,510 | 8,300 | 2,540 | 1,380 | 1,380 | 1,220

4,130 | 2)820 | 2,000 | 1,200 | 1,050 | 7,250 | 7,460 | 2,540 | 1,220 |- 1,380 { 1,060

3,960 | 2,680 | 2,000 | 1,400 | 1,050 [13,100 | 6,830 | 3,620 | 1,220 | 1,300 | 1,060

3,620 | 2,540 | 1,550 | 1,450 | 1,050 | 10,200 | 6,830 | 4,480 | 1,220 | 1,300 | 1,140

3,280 | 2,540 | 1,450 | 1,050 | 1,900 | 7,040 | 7,460 | 3,960 | 1,380 | 1,220 | 1,220

3,120 | 2,820 | 1,550 | 1,400 | 2,100 | 5,400 | 9,560 | 3,450 | 1,380 | 1,140{ 1,220

2,820 | 3,280 | 1,450 | 1,400 | 1,750 | 4,840 | 11,400 | 2,540 | 1,380 | 1,300 | 1,300

2,400 | 2,820 | 3,280 | 1,150 | 1,300 | 1,550 | 4,840 | 8,300 | 2,540 | 1,300 | 1,380 | 1,560
2,260 | 2,820 | 3,120 | 1,550 | 1,300 | . 1,400 | 5,200 | 7,250 | 2,260 | 1,300 | 1,560 | 1,660
| 2000 | 6,410 | 2,820 | 1,650 | 1,300 | 1,650 | 7,460 | 6,410 | 2,130 | 1,470 | 2,130 | 2,400
2,540 | 12,700 | 2,820 | 1,550 | 1,200 | 2,100 | 26,400 | 5,800 | 2,000 | 1,560 | 2,260 | 5,200
2,000 | 8,000 | 3,450 | 1,550 | 980 | 4,000 | 15,800 | 5,400 | 2,000 | 1,560 | 1,770 | 3,450
2,000 | 4,480 | 3,450 | 1,450 | 980 | 4,800 | 11,700 | 5,400 | 2,000 | 1,560 | 1,770 | 2,680
3,280 | 3,960 | 2,820 | 1,300 ( 1,200 | 4,480 | 12,700 | 5,200 { 2,130 | 1,560 | 1,660 | 2,000
3,620 | 3,620 | 2,540 | 980 | 1,200 | 3,620 | 11,700 | 5,400 | 2,130 | 1,220 | 1,560 | 1,880
2,540 | 3,450 | 2,680 | 1,200 | 1,150 | 4,130 | 10,200 | 5,600 | 2,26¢ | 1,300 | 1,560 | 1,770
2,260 | 3,120 | 2,820 | 1,400 | 1,200 | 3,620 | 11,000 | 5,400 | 2,000 | 2,260 | 1,450 | 2,000
2,260 | 2,680 | 2,540 | 1,400 | 1,100 | 3,120 | 12,300 | 5,600 | 2,000 | 2,260 | 1,400 | 1,770
2,260 | 2,820 | 2,540 | 1,450 | ‘800 | 2, 15,700 | 9,560 | 2,000 | 1,770 | 1,350 | 1,660
2,820 | 2,540 | 2,540 | 1,400 | 800 | 3,120 | 17,900 | 11,400 | 1,880 | 1,660 | 1,350 | 1,560
2,540 | 2,820 | 2,000 | 980 [ 1,000 | 3,620 | 17,900 | 7,040 | 2,000 | 1,770 | 1,560 | 1,470
2,260 | 2,680 | 1,770 | 1,150 | 1,200 | 5, 13,600, 6,830 | 1,880 | 1,660 | 1,380 | 1,470
770 | 2,680 | 2,000 | 1,200 | 1,100 | 8,510 | 10,200 | 6,000 | 1,770 | 1,560 | 1,380 | 1,220
000 | 3,790 | 1,770 | 1,300 | 940 | 13, 9,140 | 5,400 | 1,660 | 1,560 | 1,300 | 1,300
680 | 4,130 | 1,660 | 1,200 | 1,100 | 19, 11,900.| 5,020 | 1,660 | 1,380 | 1,220 | 1,380
450 | 3,450 | 1,650 | 1,300 | 1,000 | 17, 19,700 | 4,840 | 1,560 | 1,300 | 1,060 | 1,470
3,120 | 3,790 | 1,700 | 1,200 |....... 10, 13,100 | 4,130 | 1,560 | 1,300 | 1,060 | 2,130
veereael| 1,800 | 1,300 |o000000 9770 |.enrn.nn| 3700 [0 1,380 | 1,220 |.......

Nore.—Discharge on Sundays prior to April 14, 1919, and other days when gage was not read estimated
by eomparison with records af several other stations.

Stage-discharée relation affected by ice Dec. 29, 1919, to Mar. 16, 1920; dischar%e based on gage heights
corrected for effect of ice by means of one discharge measurement, observer’s notes, weather records, and
iompaﬁ% 1;35101 measurements at other stations in the Merrimack River basin. Discharge estimated

ug. 3 N



"MERRIMACK RIVER BASIN, - - m

Monthly discharge of Merrimack River at Franklin Junction, N. H., for the years ending
Sept. 30, 1919 and 1920.

[Drainage area, 1,460 square miles.]

Discharge in second-feet.

Run-off

Month. Per | ininches.

Maximum. | Minimum.{ Mean. | square
mile. -
1918-19.

2,680 | L84 2.12
2,600 1.77 1.98
2,510 .72 1.98
+ 2,170 1.49 1.72
1, .863 .90
5,370 3.61 4.16
5,130 3.51 3.92
5, 960 4.08 4.70
2,150 1.47 1.64
1,240 .849 .08
1,060 .726 .84
1,790 1.23 1.37
2,820 1.93 26,31
, 620 1,380 2,440 1.67 1.92
12,700 2,540 | 4,220 2.89 3.23
7,670 1,650 2,830 1.04 2.24
2,000 980 1,410 . 966 L1r
1,900 800 1,200 .822 .89
19, 200 1,000 | 4,600 3.15 3.63
, 400 4,840 11, 300 7.74 8.64
11,400 3,79 | 6,980| 4.78 5.51
4,480 1,560 2,390 1.64 1%

2,260 1,220 1,500 1.03 1
2,260 1,060 1,430 |. 979 113
5,200 1,060 L740 " L19 | 1.33
28,400 800 3,500 2.40 32.64

NortE.—Monthly discharge for Februa.rg and March, 1019, estimated on basis of 1.7 times discharge at
Plymouth, plus the discharge from Lake innepesauﬁee at’Lakepott.

MERRIMACK RIVER AT LAWRENCE, MASS.

LocatioN.—At dam of the Essex Co. in Lawrence, Essex County.

DraNaAGe ArEA.—Total of Merrimack River basin above Lawrence, 4,663 square
miles; net drainage area, exclusive of diverted parts of Nashua and Sudbury
River and Lake Cochituate basins, 4,452 square miles.

REcorDps AvamaBLE.—January 1, 1880, to September 30, 1920.

CoMPUTATIONS OF DISCHARGE.—Accurate record is kept of the flow over the dam
and through the various wheels and gates. This flow includes the water wasted
into the Merrimack from the Nashua, Sudbury, and Cochituate drainage basins,
Estimates of the quantity wasted from these basin is furnished by the Metro-
politan Water and Sewerage Board of Boston, and subtracted from the quantity
measured at Lawrence to obtain the net flow from the net drainage area of 4,452
square miles, used in tables of monthly discharge.

Diversions.—Practically the entire flow of the South Branch of Nashus River,
Sudbury River, and Lake Cochituate is diverted for use by the Metropolitan
water district of Boston.

Recuration.—Flow regulated to some extent by storage in Lake Winnepesaukee.
The low-water flow of the stream is affected by operation of various power plants
above Lawrence.

StoracE.—There are several reservoirs in the basin. It is estimated that the water

. surface is about 3.5 per cent of entire drainage area. .

CooreraTiON.—The entire record has been furnished by R. A. Hale, ehief engineer:
of the Essex Co., rearranged in form of climatic year by the United States
Geological Survey.
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Daily discharge, in second-fest, of Merrimack River at Lawrence, Mass., for the years
ending Sept. 30, 1919 and 1920.

Day. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
191819,
1 7,604 | 4,931 | 5,271 4,112 | 5,185 | 5,406 | 20,163 | 6,718 | 7,626 | 3,306 | 2,520 | 518
6,281 | 6,126 | 6,542 | 6,366 | 4, 8800 | 16,112 | 7,011 | 7,838 | 3,003 | 1,512 | 3,120
5,390 | 4,461 | 4,972 | 6,749 | 5,770 | 11,276 | 13,515 6,823 | 3,012 | ‘219 | 2)304
5924 | 5338 | 4550 | 6,882 |4 1,274 | 11,978 | 9,374 | 6,231 | 702 | 2,366 | 3,325
3431 | 4361 | 4,415| 6,513 | 4605 | 11,201 | 10,997 | 9, 5,734 | 1,888 | 2,464 | 3166
Boueenns 3,178 | 4,360 | 4,300 | 6,87 | 4 12,736 | 10,233 | 9,777 | 5,698 | 1,784 | 2,424 | 2,206
AR L I
3

5106 | 5,615 | 3,202 | 10,811 | 11,364 | 8,686 | 5,569 | 2,671 | 1,205 | 3,20k
4,657 | 5257 | 4,654 | 15,175 | 11,625 | 7,697 | 4740 [ 3,199 | '135| 3,213
3,067 | 4,403 | 4,020 | 17,195 | 10,909 | 7,217 | 6,189 | 3,302 | 1,965 | 3,491
3,85 | 3,803 | 3,501 | 15,430 | 10,641 | 0,274 | 6,807 | 2,074 | 1,976 | 4,300
4212 | 5547 | 3,581 | 13, 18,400 | 10,715 | 6,106 | 360 | 2,061 | 2,690
2,920 | 4,530 | 3,528 | 11,647 | 15,059 | 11,070 | 4,423 | 3,130 | 2,210 | 4,304
3307 | 4137 | 2)360 | 9, 12,352 | 10,119 | 3,980 | 2,608 | 2,271 | 5,778,
s AR AR TR P A PR AR
18002200 3875 | 4,767 | 9,902 | 3,331 | 3,950 | 8,654 | 15,210 | 7,968 | 3,781 | 2,512 | 1,037 | 3,410
Soolim g e D e e and 0B 3RS IR 1

....... Ly b 2 )y 'y ] ’y )y 'y 'y .
ol....... 4,841 | 10,804 | 5,562 | 4,483 | 3,398 | 18,711 | 12,017 ) 12,206 | 2,319 | 3,09 | 2,348 |  364.
22,000 4177 9,489 | 5,233 | 4,006 | 1,023 [ 20,602 | 10,658 | 11,805 | 2,367 | 2,879 | 2510 | 3,047
2.0 3729 | 7234 7,240 | 4,204 | 2352 0,900 | 21,800 | 4,654 | 2,995 | 1,505 | 3,208
.00 4,564 | 6,410 | 9,470 | 6,228 | 4,319 | 20,175 | 8,739 | 33,081 | 3,353 | 3,030 | 190 | 2,927
25,0000 4,282 | 6,926 | 13.419 | 10,473 | 3,749 | 17,030 | 8,652 | 28,459 | 2,646 | 3,056 | 1,852 | 2,925
11,004 | 4,445 | 16,110 | 8,327 | 22,263 | 3,174 | 2,001 | 2,304 | 3,407
10,878 | 5,250 | 14,287 | 8,093 | 17,606 | 3,052 2,302 | 2234
0,200 | 5,175 | 14,432 | 8,182 | 14,715 | 1,867 { 3,007 | 2,204 | ’521

1 3
6,384 el 2,380 | 7506 [...h...
AR LR PRI
2,845 | 3,110 | 3,224 | 20,897 | 22,016 | 7,175 | 2,990 | 3,143 | 2,386
1,226 { 2,050 | 3,190 | 29,872 | 20,033 | 6,605 | 3,564 | 2,082 | 1,725
4141 | 3,006 | 3,268 | 30,273 | 19,043 | 5,608 | 3,821 | 2658 | 782
8,252 1 5,306 | 3,084 !3,150 | 3,349 !31,122 {17,704 | 7,313 | 5,253 | 2,763 | 1,182
8,557 | 5,363 | 2,629 | 2,440 | 4,817 | 34,072 | 16,148 | 10,650 | 4, 1,652 | 3168
8432 | 6,796 | 2,934 | 1,551 | 6,397 | 29, 14819 | 11,324 | 4,036 | 495 | 2,774
6,655 | 6,674 | 3,008 | 4 5,422 | 23,478 | 15,777 | 10,150 | 3,550 | 2,815 | 2,556.
7,382 | 7,674 | 2,409 | 3,621 | 5,847 | 10,290 | 19,985 | 8,733 | 2,518 | 2,651 | 2,801
5,002 | 8,604 | 1,161 | 3,285 6,615 | 17,019.| 20,422 | 7,671 | 1,350 | 2,824 | 1,904.
7,044 | 8526 | 3,095 | 3,281 | 7,227 | 15,963 | 17,516 | 6,290 | 3,087 | 3,172 | 2,011
6,221 | 7,469 | 3,276 | 3,453 | 10,117 | 16,297 | 12,191 | 5,637 | 3,771 | 3,150 | 4,172
10,306 | 7,677 | 2,672 | 2/495 | 1 25,205 | 13,432 | 6,835 | 3,504 | 2,287 | 5,563
13,803 | 8,603 | 2,741 | 1,376 | 19)750 | 38,130 | 12)212 | 4,877 | 3511 | 4,320 | 7,443
9,566 | 6,857 | 3,183 | 4,536 | 21,745 | 32,463 | 11,927 | 5,300 | 4,040 | 5,524 | 5,709
B gem) im i Em am L) ol Ga EH) (8
6,604 | 5,160 | 3,905 | 3,438 | 27,108 | 22,716 | 10,613 | 8,427 | 3,988 | 4,414 | 2,090
6,186 | 3,465 | 3,020 | 3,475 | 23,410 | 20,718 | 10,683 | 5,893 | 3,640 | 4,399 | 4,020
s | 5,600 | 3,073 | 2,794 | 2,596 | 20,119 | 20,657 | 10,358 | 0,304 | 3,581 | 2,559 | 3,083
L0 H) i I8 B B 0 BE 08 1) 1R
293 | 5005 | 3,702 | 2501 | 4,891 | 20202 | 347107 | 23,906 | 8,401 | 2)350 | 3,534 | 3,294
385 | 5194 | 1,725 | 1,123 | 3,433 | 27,193 | 34,306 | 20,043 | 7,606 | 2,050 | 3,418 | 2,076
83¢ | 522 5015 4,059 (3,171 | 32,853 | 20,377 | 16,475 | 6,065 | 4,303 | 3,122 | 783
561 | 15608 | 3,028 | 2,805 | 3,267 | 38,668 | 23,707 | 14,430 | 5,085 | 3,340 | 2026 | 3,422
556 |.12)055 | 2,539 | 2,890 | 2,414 | 49,432 | 21,601 | 12,098 | 6,382 | 3,247 | 1,903 | 3,087
692 | 11,228 | 4,926 | 2)823 | 054 | 51,611 | 31,741 | 11,412 | 5,158 | 3108 | 1,003 | 2)838
| 55 o) S igim| Lei)ym £ s
ceerneed| 3 1 OUURON 7 I ) 1830 |.. 0.

NorE,—The above tables show the actual flow at Lawrence; not corrected for water wasted by the Metros
politan Water and Sewerage Board. . }



MERRIMACK RIVER BASIN,

Weckly discharge, in second-feet, of Merrimack River at Lawrence,
ending Sept. 80, 1919 and 1920.

[Weeks arranged in order of dryness.]

79

Mass., for the years

Wasting
Measured
at Meriggwck From net
Lsgngice River dra.inag‘e ll;eill' sqgmg')
s 0 area o € Ol I
Week ending Sunday— drainsge from othgr 4,452 drainage
area 4,663 basin%ll square area.
uare miles.
miles), | Square
miles).
1918-19. .
Aug. 17,1919, 1,704 18 1,686 0.370
Aug. 10, 1919 1,881 1B 1,866 .419
‘Aug. 31,1919 1,888 30 1,858 417
Aug. 24,1919 1,909 13 1,896 .426
Aug.3,1019.. . 2,155 31 2,124 477
Ju1y20 1019, et ee e en e eaanas 2,160 13 2,147 .482
1919........ 2,212 112 2,100 472
3 27’ 1919. 2,515 74 9 441 548
July 13, 1919. 2,556 7 2,549 573
July 68,1919, 0 Ll v2, 561 21 2,540 .571
Sept. 28,1919............... e 2,623 57 2,566 576
June 29,1919. . 2,778 17 2,761 .620
Feb. 23,1919 | 3,195 51 3,144 .706
Nov. 17,1918.. , 248 65 1183 .76
Sept. 21,1919.... " 3,414 61 3,353 .753
QCt. 20, 1918..... oot 3,513 26 3,487 .783
Feb. 16, 1919, . 3,520 17 3,473 780
Sept. 14, 1919.. , 563 126 3,442 773
June 22,1919 . 3,657 26 3,631 .816
Oct. 27,1918, . 0 Il 3,721 26 3,695 830
NOV. 10,1018, ..eonenneaenicenenaeeeneenneranens 3,919 50 3,660 . 869
Dec. 15, 1918. ... 4,004 88 3,916 . 880
Dec. 8,1018.... 4,252 63 4,189 .041
Jan. 19, 1919. . 4,264 93 4171 . 937
Feb, 91019, .. ... L LIl 4,302 54 4,338 974
NOV. 3, 1918, e oo eeeneeeeeeeeenennes 4,756 30 4,726 1.062
Dec. 1,1918. ... 5,244 70 5,174 1.162
Mar. 2,1919.. .. . 5,319 190 5,129 1.162
Jan, 12,1919....... 00 L. 5,402 136 5,266 1.183
June 18,1919, .0 11l IIIIIIII T 5,402 2 5,376 1.208
OCt. 13, 1918. 0 oo oo eeeeenee e e eanenannnans 5,474 28 5,446 1.223.
June 8, 1919. . . 5,828 .31 5,797 1.302
Oct. 6,1918.......0 s . 5,808 74 5,824 1.308
Jan. 51919, ... 1 11 ! 6,247 163 6,084 1.367
Jan. 28,1019, 0110 IITII I I 6,543 151 6,392 1.436
Fob. 2,1900 e eunnenmee e e annans 7,315 103 7,212 1,620
May 4, 1919 ..ooo o e, 7,637 109 7,528 1.691
Nov.24 1918........ .- e rnanns s 7,925 128 7,797 -1.751
7,991 150 7,841 1,761
8,956 7 -8,885 1.996
V@ I L U ORPU 9,412 177 -9, 2,074
Apr.zv’ 1919, Lo RIS 9,484 137 9,347 2.100
1018, .o iieiie s 11,031 148 10,883 2.445
ﬁ*pt.’ 13,1919 oo e aaan RN 11,275 152 11,123 2.498
AT, 0, 1919 oo et eare e anraaaan 12,043 237 11, 808 2.652
Mar. 16,1919 ... .. . l.llllllii.o.. —rann 13,047 226 12,821 2. 880
APL.20,1919. aeeennieneereaeneasieaanens eereean 13,380 224 13,156 2,956
Junel,1919......00] e, 13,388 127 13,261 2.979
Mar.23 1919 . oo, I 14,912 265 14,647 3,290
6 919, . Il e, ' 166 | 15,678 3.522
28,1919 e eeaeaeeianateaeaana—an 19,504 233 19,361 4,349
. Moy, 30,1919, ... L. LIl 21,731 197 21,534 4.837
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Weskly discharge, in second-feet, of Merrimack River at Lawrence, Mass., for the yéars
ending September 30, 1919 and 1920—Continued.

Apr.4,1920, 000010 Il RUURRRRNNN:

o | Vit |

a s rom net
Ls};vrte)}ce Meﬁ?x?c“ drainagfe 11;?{ sq;ml;g

N ¢1%:) area of e ol n
Week ending Sunday— ) drainage lmggeer 4,452 inage
area 4,663 basins (311 square area.
square square miles.
- miles). les).
1919-20.

Sept. 5,1920....... e a——a—- e 2,204 7 2,287 0.514
Sept. 12, 1920, . 1111l ) 2,342 12 2,330 .523
Aug. 8, 1020,.7.00 RSN, il LT 2,383 12 2,371 .533
Oct.5,1919... .21 1100 UORRNR s 2,505 34 2,471 | .565
Feb.1,1920, ... 0 i il il 2,697 210 2,487 . 559
Tam. 25,1920 ... ieneieieee e aaneananns s 2,714 222 2,492 .560
TJan, 18, 1920, .00 1T IIIIIIIII I 2,730 181 2,549 .573
Jan. 11, 1020.0 0 01011 ISR . 2,779 219 2,560 .575
Aug.11920...270000 ORI 2,825 19 2,806 -630
Feb. 8, 1920, ... o llllIIILIIIIII 2,835 261 2,574 | .578
SODt. 26,1920 ..eeesrenenieeeeannnnns eenns 2,864 13 2,851 .640
Aug. 29,1020, L1111 2,909 10 2,809 -651
Feb. 29,1920 .- 2,080 153 2,827 .635
Aug.15,1920..00 000000 USSR 3,033 14 3,019 .678
Oct. 19,1019, 1L 1Ll I 3,087 37 3,030 .681
OCE. 12,1919, ..o vev e ieeeeecenaean.s e 3,115 2 3,086 .603
Feb. 15,1020, .0 L Ll llllIIIIII I 3,124 272 2,852 641
Jan. 4, 1020, 000011 IIIIIIIIII I 3,128 150 2,978 1669
July 18,1990, .. LIl 3,156 33 3,123 701
Feb. 22,1920.. 010 11 1IIIIIIIIIIIIIIIT Ll 3,191 150 3,041 .683
Oct.26,1919........... e s 3,203 32 3,261 732
TJuly 25,1920.....0" DRSS 3,323 2 3,207 .741
July 11,190,000 0 T 3,544 75 3,469 719
Mar.7,1920,. .0 LI IIIIIIIL I 3,663 204 3,459 i
Dec. 28,1016, ... L llllIIIIIIIIIII 3,680 119 3,550 797
AUg. 22,1920 ... oeiieneiaan .. .. 4,106 13 4,003 919
Nov.2,1019.....0000100000 SO OOR 4212 64 4148 1932
4,1020....0000 OO 4444 98 4,316 .978
Sept. 19, 1920, .01 1IIIIIIIIIIIIIIIIIITIT RN 4,611 16 4,505 |. 1.032
Dec. 21,1019 ....2200 01100 USRS RN 5,692 21 5,471 . 1.229
Nav. 23,1919, .............. et en—ee——————— 6,022 119 5,903 |- 1.326
une 20, 1920 ... L.LLLILlIIIIITIIII 6,600 199 6,410 1.440
June6, 1920, .00 1111111 L 7,487 128 7,359 1.653
Dec. 14,1919, 01100000 LI 7,631 341 7,290. 1.637
June 27,1990, ... L LIlIIIIIIIIIIIIIII T 7,693 201 7,402 1663
7,831 410 7,421 1.667
7,837 147 7,690 1727
8,386 152 8,234 1.850
8,488 106 8,382 1.883
8,520 323 8,206 1.843
8,636 107 8,529 1.916
12,404 172 12,232 2.748
15,384 188 15,196 3.413
15,628 197 15,431 466
17,947 262 7,685 2072
23,151 847 22,304 | 5.010
Apr. 18,1920.., 25,700 462 25,238 5.669
CApr.11;1920.0] 26,359 614 25,745 5.783
. 25, 1920 26,386 332 054 5.860
ay 2, 1020. .. 28,878 479 28,390 6.379
Mat. 28, 1920. .. 29, 1,007 28,202 6.335
37,321 1,048 36,273 8148
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Monthly discharge of Merrimack River af ‘Lawrence, Mass,, for the years ending Sept. 30,
1919 and 1920.

Mean discharge in second-feet. Run-off.
Measured | Wasting
. at into From net’ Per Rainfall
Month, Lawrence | Merrimack | drainage .|. square Depth in ininches
{total from other ares mile inches on | Per cent of N
draina; drainage of 4,452 of net drainage | rainfall.
area, 4, ‘basins square drainage area.
uare |(211 square miles, area.
es). miles).
1918-19.
ctober 4,446 35 4,411 0.991 1.143 68. 4 1.67
5,087 74 5,013 1.126 1.257 47.6 2.64
6,752 1 6,641 1.492 1.720 53.3 3.3
5,984 134 5,850 1.314 1. 515 48.6 3.12
3,945 64 3,881 .872 - 908 32.8 2.77
15,301 240 15,081 3.383 3.900 82.1 4.75
11,479 161 11,318 2.542 2.836 116.7 2.43
12,351 149 12,202 2.741 3.160 5.7 5.48
4,512 27 4,485 1.007 1.123 62. 4 1.80
2,429 | 29 2,400 +539 .621 168.7 3.72
1,804 20 1,784 <401 463 13.7 3.37
2,992 85 . 2,907 653 727 13.6 5.35
6,448 . o4 6,354 1.427 19.373 48.2, 40.33
3,146 3¢ 3,112 0.699 0. 306 29.2 ® 2.7
7,464 129 7,335 1.648 1.840 32.3 5.69
6,165 241 5,924 1.331 1.535 89.8 1.7
2,738 - 200 2,538 .570 657 26.5 2.48
2,962 210 2,752 .618 . 666 12.2 5.47
18,844 672 18,172 4.082 4.706 115.8 4.07
A 539 25, 6.002 6,696 115.3 5.81
15,999 216 15,783 3.545 4.087 126.9 3.22
7,331 175 7,156 1.607 1.793 35.9 5.00
3,368 47 3,321 . 746 . 860 27.0 3.19
3,031 12 3,019 .678 .782 4.7 3.16
3,042 14 3, .680 J759 13.1 5.78
The year.... 8,445 207 8,238 1.850 25. 187 52.1 48.34

NorE.—The monthly dxschatge in second-feet per square mile and the run-off in inches shown by the
tables do not represent the natural flow from the basin because of storage. <

SMITH RIVER NEAR BRISTOL, N. H.

Location.—At highway bndge in South Alexandria, 3 miles from Bristol, Grafton
County.

DRAINAGE AREA.—78. 5 square miles (measured on Walker map).

REcORDs avamwasLe.~—May 11, 1918, to September 30, 1920.

Gage.—Vertical staff attached to downstream side of Ieft abutment of highway bridge;
read by Archie Flanders.

DiscHARGE MEASUREMENTS. —Made from downstream sxde of highway bridge or by
wading,.

CHANNEL AND coNTROL.—Channel rough and covered with boulders; control ledge
rock and boulders 130 feet below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded for the year ending September
30, 1919, 4.7 feet at 7.45 a. m. March 29 (discharge, by extension of rating curve,
1 510 second-feet.), minimum stage recorded 0.54 foot at 6.30 p. m. August 4 (dis-
charge 5 second-feet).

Maximum open-water stage recorded for the year ending September 30, 1920,
4.3 feet at 4.30 p. m. April 14 (discharge, by extension of rating curve, 1, 310 sec-
ond-feet) (a gage height of 8.28 feet was recorded at 12.40 p. m, April 5, but the
channel was obstructed by ice at the time); minimum stage recorded, 0.64 foot a¢
7 p. m. July 18 (discharge, 13 second-feet).
1918-1920: Maximum open-water stage recorded, 4.7 feet March 29, 1919 (dis-

charge, by extension of rating curve, 1,510 second-feet); minimum stage recorded,
0.54 foot August 4, 1919 (discharge, 5 second-feet).

102721—-23—wsp 501——6
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Ice.—Ice forms to a considerable thickness during winter; stage-discharge relation
affected.

REGULATION.—A few small mills above the gage, but no serious effect from their opera-
tion. Several small lakes in the basin but little if any storage regulation.

Accuracy.—Stage-discharge relation changed slightly during high water of Apnl
1920. Rating curves used are well defined between 7 and 600 second-feet. Gage
read to hundredths twice daily except during winter when it was read once a day.
.Daily discharge ascertained by applying rating table to mean daily gage height,
with corrections for effect of ice during the winter. Records good.

Discharge; measurements of Smith River near Bristol, N. H., during the years ending
Sept. 30, 1919 and 1920

Date. Made by— h(g&ﬁ' ch]zc:'%g-e. Date. Made hy— h(giag%%. ch]i;;e.
1918. 1919. - Feet. | Sec.Ht.
Nov. 17 Aug. 13 | B. L. Bigwood.........| 0.60 .2
.18 . 1920.
19 1.86 Jan. 28 | M. R. Stackpole.. o114 31.9
1919. July 12 | K. K. Hoyt...... 78 25.8
Jan. 25 do. a 2,65 12 | M. R. Stackpole .78 4.1
Feb. 20 | M. R. Stackpole........ el 14 38 || Aug. 6 | C. H. Pierce...... .75 212
Mar. 21 | R. H. Suttle..... . 2.73 572 || Sept. 18 | M. R. Stackpole .84 29.4
June 38| M. R. Stackpole....... .95 351

a Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Smith River near Bristol, N. H., for the years ending
Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. { Jan. | Feb. | Mar. (Apr. May. | June. { July. | Aug. | Sept.
1918-19.

. 188 116 98 204 100 275 780 112 98 24 7 15
150 112 78 48 76 550 286 162 90 22 7 18
127 102 102 282 58 516 252 245 82 21 6 3k
116 86 250 52 542 245 177 72 15 5 41
110 82 88 195 62 466 232 210 63 13 6 27

i

106 78 108 145 54 442 222 183 58 18 7 2
127 74 136 230 46 434 297 167 85 41 9 14
72 172 240 36 426 363 204 56 33 8 16-

131 180 220 31 388 341 155 43 27 7 47
116 67 145 210 20 394 289 131 28 24 7 53
110 65 134 155 35 426 345 148 23 22 7 56
100 63 127 135 46 379 446 193 21 21 7 67
96 67 120 125 46 289 414 207 29 17 7 0
92 63 131 46 248 315 188 28 13 8 63
88 60 315 110 54 193 268 125 46 11 11 56
86 56 414 100 58 162 232 106 38 14 13 53
67 282 78 58 172 315 155 28 19 9 46

74 129 196 49 52 138 390 712 35 17 13 39
76 242 177 37 54 289 323 620 35 13 25 M4
183 43 38 48 275 341 33 12 28 27

102 175 152 52 37 572 204 304 29 12 23 26
86 138 159 34 28 18 17 33
80| 108 460 26 21 13 45
76 102 560 25 16 15 39
74 26 560 24 12 17 46
72 82 375 23 12 13 45
80 84 220 27 11 13 38
90 110 193 34 10 13 32
86 112 27 9 12 26
106 134 120 25 8 i1 2
120 f....... 1451 10f......0 681l......0 1120 ..., 8 mloo....
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Daily disch rge, m second feet, of Smith River near Bristol, N. H, for the years mdmg
Sept. 80, 1919 and 1980—Continued.

Day. . | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July, | Aug. | Sept.
499 134 35 25 275 78 70 27 23
426 122 33 20 265 598 70 52 27 20
337 116 321 30 265 589 67 48 24 18
242 98 33 30 280 494 62 66 22 16
213 76 34 35 920 462 72 41 20 15
193 .69 32 40 730 438 112 35 20 15
183 53 30 40 77 430 137 29 20 16
157 46 31 45 690 466 120 26 18 20
164 49 32 50 667 520 100 23 18 22
238 50 31 50 624 494 80 21 18 21
193 52 33 55 602 414 72 21 25 42
177 49 35 65 585 326 64 2 35 35
207 46 33 85 555 145 59 30 38 41
222 43 32 160 | 1,300 242 56 25 44 52
202 45 30 520 1 100 202 49 20 39 50
18 34 31 920 624 164 45 16 32 44
180 28 30 820 367 148 53 15 28 36
180 27 31 780 356 132 87 14 25 30
180 25 30 760 348 120 78 41 22 28
180 22 30 700 362 102 69 93 20 30
180 19 29 367 106 75 87 18 28
185 19 28| 580 808 | 137 84 77 18 24
190 18 28 580 511 185 82 66 25 21
190 18 28 560 268 242 © 64} -52 28 20
170 21 28 470 258 126 62 44 28 18
160 22 27 560 248 219 49 40 25 16
150 26 | 1,150 242 175 50 35 21 15
140 32 A% 640 611 130 75 30 18 18
135 37 25 450 81 102 85 24 18 18
138 30 |oeennen 390 641 102 133 22 22 41
148 37 |eeenenn 310 [....... ol |....... 19 21 |...... .

Nore.—8 'e-discha.rge relation affected by ice Dec. 23-25, 1918, Ja.n 4 to Feb. 23,

1919, to A taé 1920

means of lpaxge measurements observer’s notes, and weather records.

Monthly dmdmrge of Smith River near Bristol, N. H., for the years endmg Sept. 30, 1919

1919, and Dec 17.

aily discharge for these periods based on gnge heights corrected for effect of ice by

| and 1920.
| [Drainage area, 78.5 square miles.]
Discharge in second-feet.
' Month. per | Bumof
| Maximum. | Minimum.| Meen. | square | ininches.
mile,
! 1018-19.
J 188 72 103 1.31 1.51
242 56 101 1.29 1.44
560 8 205 2,61 3.01
282 37 146 1.86 2.14
100 20 49.4 .629 .66
1,460 138 475 6.05 6.98
780 125 277 3.53 3.04
1,060 106 307 3.91 4.51
98 21 41.0 .522 .58
41 8 17.2 .219 .25
28 5 11.5 .146 | 17
70 14 38.3 .488 .54
1,460 5 149 1.90 25.73
207 22 65.4 0.833 0.96
550 145 284 3.62 4.04
499 135 205 2.61 3.01
134 18 47.5 .605 .70
35 24 30.4 .387 .42
1,150 20 373 4.75 5.48
1,300 242 547 6.97 7.78
633 91 282 3.59 4.14
137 45 76.3 972 1.08
93 14 38.9 .496 .57
44 18 24.6 .313 .36
52 15 26.4 .336 .37
1,300 1 167 2.13 28.01
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CONTOOCOOK RIVER NEAR ELMWOOD, N. H.

LocATioN.—At covered highway bridge on county road between Hancock and Green-
field, Hillsboro County, half a mile below mouth of Kimball Brook and 1} miles
south of Elmwood railroad station.

DRAINAGE ARE\.—168 square miles (measured on topographic maps).

RECORDS AVAILABLE.—September 20, 1917, to September 30, 1920.

Gage.—Chain on upstream side of bridge; read by Mrs. G. M. Elliott.

DISCHARGE MEASUREMENTS.—Made from bridge or by wading.’

CHANNEL AND CONTROL.—Stream bed is covered with boulders and gravel; control
at low stages is rock ledge about 50 feet below gage and is well defined; at high
stages control is probably at a storage dam about 3 miles downstream.

EXTREMES OF DISCHARGE.—Maximum stage recorded for the year ending September
30, 1919, 9.6 feet at 5.30 a. m. May 23 (discharge, by extension of rating curve,
2,800 second-feet); minimum stage recorded, 1.58 feet at 6 a. m. July 7'(discharge,
24 second-feet).

Maximum open-water stage recorded for the year ending September 30, 1920,
9.2 feet at 6.30 p. m. March 29 (discharge, by extension of rating curve, 2,580
second-feet), (a stage of 11.4 feet was recorded at 5.30 p. m. March 28, but the
stage-discharge relation was affected by an ice jam); minimum stage recorded
1.58 feet at 9 a. m. August 9 (discharge, 25 second-feet). '

1917-1920: Maximum open-water stage recorded, 9.6 feet May 23, 1919 (dias.
charge, by extension of rating curve, 2,800 second-feet). A stage of 11.4 feet was
recorded March 28, 1920, but the stage-discharge relation was affected by an ice
jam. Minimum stage recorded 1.48 feet August 23, 1918 (discharge, 19 second-
feet).

Iok.—River is usually covered with ice for several months during the winter.

REecuraTioNn.—Considerable storage has been developed in Nubanusit Lake a,nd other
reservoirs on the main river and tributaries. Water power is used at various places
on the river above the station; the first dam above the gage is at North Peterboro, .
4 miles upstream.

Accuracy.—Stage-discharge relation practically permanent, except when affected
by ice. Rating curve well defined between 50 and 1,200 second-feet. Gage
read twice daily to hundredths, except during winter, when it was read once
daily. Daily discharge ascertained by applying rating table to mean daily gage
height, with correction for effect of ice during winter. Records fair.

Discharge measurements of Contoocook River near Elmwood, N. H., during the years
ending Sept. 30, 1919 and 1920.

Gage | Dis- ‘| Gage. | Die"

Date. - Made by— height. | charge. || D&t Made by— height. | charge.
1919. Feet. | Sec.-ft. || 1920. Feet. | Sec.-ft.
Jan. 25 | M. R. Stackpole........ a5.10 644 !| Jan. 15| M. R. Stackpole........ a 2,82 100
Feb. 19 { ... do......iieeeilll a2 .44 86 || Mar. 20 | H. S. 6 7.00 637
Mar. 20 | R.H. Suttie........... 5.30 862 |l May 7| M.R. Steckpole 3.92 401
June 17 M. R. Stackpole........ 2,28 92 | Tleeens do 3.95 414
: j July 9 |..... do 2.44 116

e Stage-discharge relation affected by ice.
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et, of Contoocook River mear Elmuwood, 'N. H., for the years
ending Sept. 80, 1919 and 1920.

Oct. |Nov. |Dec. [Jan. | Feb. | Mar. | Apr. | May. | June. | July.| Aug.| Sept.
172 | ° 104 134 560 145 300 574 220 1921 80 74 54
134 97 134 520 135 745 425 344 210 80 74 49

111 68 118 560 160 { 640 369 321 230 74 33 134
111 73 97 600 200 605 369 220 240 54 49 290
b1 111 104 560 170 574 344 574 210 49 54 w4
104 90 104 310 185 640 300 544 174 26 44 120
152 97 97 280 150 710 369 425 174 45 8 |~ 58
1261 90 97 290 125 745 369 396 113 63 80 %8)
111 84 126 290 135 940 369 321 150 74 68 -1
104 54, 143| 270 150 |1,180 ) 369 | 260 240 86 33 2
104 58 118 190 140 | 1,140 321 454 220 80| 45 134
84 58 118 150 120 574 605 780 166 74 54 134
78 8 152 180 105 514 484 820 166 41 741 120
97 78 257 200 165 425 454 605 142 54 74 g
143 68 498 155 369 321 | 454 86 74 80
84 68 950 190 105 360 321 369 127 86 63 23
84 172 730 180 155 369 900 369 134 93 33 23
84 627 408 180 120 425 780 820 127 86 49 80
78 627 280 110 89 574 710 745 1068 74 74 86
58 467 257 170 94 | 1,020 425 514 113 46 93 80
84 257 224 180 100 980 1 -396 |- 425 120 68 80 58
imn 202 257 135 105 940 344 11,320 | 54 80 80 37
118 162 644 210 94 675 290 | 2,660 68 127 80 Y
104 152 514 620 130 640 280 1,940 | - 100 158 41 B
97 134 498 660 140 544 1 250 980 100 106 80 1
84 118 467 150 160 396 300 745 93 80 80 108
73| N8| 437 220| 145 369 210 -574| 93 49 74| 7
78 104 380 240 125 940 210 484 93 63 80 k.
90 18| 408) 280 |....... 1,640 | 210| 306 45 4 80 58
104 162 498 240 [....... 980 210 300 54 74 80 ‘45
111 ..... .. 580 160 |....... 710 |....... 270 |....... 74 41 ...
80 134 484 58 90 1,580 980 183 174 100 120
74| 166 300 56 95 11,580 | 710 192 { 201 106 106
120 240 300 47 100 { 1,500 514 174 210 142 106
100 166 321 49 100 | 1,500 574 | 174 127 106 93
54 210 321 54 105 § 1,580 574 174 100 106 80
45 220 321 50 150 1 1,720 425 321 134 864 68
86 192 230 47 200 180 396 321 142 58 | 49
68 166 240 54 250 860 321 260 120 301 58
54 127 260 78 300 710 675 240 120 831 a3
80 150 514 92 350 605 574 201 106 58 63
80 134 1 484 62 400 | 544 ). 4841 192 68| 396 127
58 150 484 60 500 544 ' 425 220 106 300 106
45 18 369 52 800 940 308 166 100 | - 210 166
41 250 | 344 43 1,500 | 2,080 | 321 183 120 | 605 127
68 | 201 344 70 50 2,000 | 1,540 | 3001 166) 1061 369 158
68 142 300 60 1,850 | 1,140 260 192 106 270 150
8| 1661 260 72 1,350-| 1,160 | 280 | 192 93| 22 134
63| 134} 230 T4 L100| '745| 280 | 435 45| 280 120
54 113 220 74 860 745 280 | -~ 514 T4 280, 74
49| 113| 166 70 (640,676 | 220 321 156 21 86

- 88183 113} 66 340 | 745! 174 3007 127 158 86
68 120 106 68 360 | 1,140 544 | . 321 106 86 80
. 106 106 66 640 | 1,580 820 309 113 127 86
74 80 26 74 1,150 | 2,120 574 280 100 127 68
63| 106 88 66 1,600 | 1,450 | 484 | 240 584 127 74
45 142 88 68 1,700 860 396 192 49 127 45
41 230 82 70 1,850 640 321 134 86 | ' 137 49
127 640 76 68 2,300 | 1,400 | 270| 166 86 | 106 74
142 | 454 68 68 2,580 | 2,360 | 230 | 166 93 58 93
58 544 68 68 [....... 2,170 | 1,450 174 174 80 80 250
100 |....... 62 641]....... 1,720 |....... 166 |....... 86 113 |...... .

NoOTE.—St i %e relation affected by ice Dec. 31, 1918, to Mar. 1, 1919, Dec. 16-17, 1919, and Dec.
23, 1919, to Mar. 28, 1920; discharge for thesé periods determined from gage heights corrected for effect of

ice by means of discharge measurements, observer’s notes, weather records, and comparison with measure-

ments at other stations.

-
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Monthly discharge of Contoocook River near Elmwood, N. H., for the years ending Sept.
80, 1919 and 1920.

[Drainage ares, 168 square miles.]

Discharge in second-feet.
. Run-off
Month. Per | ininches.
Maximum. | Minimum>| Mean. | square .
" 'mile.
1918-19,
172 58 102 0.607 0.7
627 156 . 929 1.04
950 97 317 1.89 2.18
660 110 293 1.74 2.01
136 .810 .84
1,540 696 414 4.77
210 396 2.36 2.63
2,660 634 3.71 4.36
0 138 .821 .92
158 26 73.3 436 .50
93 33 66.3 395 .48
290 37 96.5 574 .64
The year. ceueemimiiiiaiiainaneannns 2,660 26 260 1.55 21,04
0.429 0.49
1.18 1.32
1.43 © 1,68
.378 .44
. 857 .38
5.56 . 6.41
7.26 8.10
2.52 2.90
1.42 1.88
. 849 .75
. 988 1.14
. 587 .65
1.90 25.81

BLAGKWATER RIVER NEAR CONTOOCOOK, N. H.

Locatron.—At covered highway bridge in Webster, 150 feet north of Webster-Hop-
kinton town line, 1.1 miles from Tyler flag station of Boston & Maine Railroad,
and 3} miles from Contoocook, Merrimack County.

DRAINAGE AREA.—131 square miles Tmeasured on Walker maps).

RECORDS AVATLABLE.—May 16, 1918, to September 30, 1920.

Gaee.—Chain on downstream side of bridge. Vertical staff attacked to tree on west
side of highway 150 feet north of bridge for use during flood stages. Gages read
by H. F. Corliss and R. H. Kimball. .

DiscEHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND conTROL.—Channel deep at and above gage; control is at site of old
dam 100 feet below the gage; probably permanent. .

EXTREMES OF DISCHARGE.—Maximum stage forthe period May 16, 1918, to September
30, 1919, 14.5 feet on March 30, 1919; determined by leveling from high-water
mark (discharge, from extension of rating curve, 2,620 second-feet); minimum
stage recorded, 1.90 feet at 6 p. m. August 4, 1919 (discharge, 20 second-feet).

Maximum stage recorded for the year ending September 30, 1920, 15 feet at
11 a. m. March 29 (discharge, from extension of rating curve, 2,730 second-feet);
minimum stage recorded, 2.0 feet at 5 p. m. October 2, 1919 (discharge, 25
second-feet).
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Ice.—River usually freezes over during the winter, but control remains partly open.

RecurATION.—A small amount of storage has been developed in Pleasant Pond
(New London); several small mills above the gage, but distribution of flow not
seriously affected.

Accuracy.—Stage-discharge relation probably permanent. Rating curve well
defined below 1,600 second-feet. Gage read twice daily to hundredths except
during winter when it was read once daily. Daily discharge determined by
applying rating table to mean daily gage height. Records:good.

Discharge measurements of Blackwater River near Contoocook, N. H., during the years
ending Sept. 30, 1919 and 1920.

Date. Made by— hgiag%at. ch]girsg.e. Date. Made by— hﬁﬁ"t‘ chlg,rite
1918 Feet. | Secft. 1919.

Nov. 19 | H. W, Fearl...ec....... 4.00 332 A?Q%O 14| B.L Bigwood...
1019, Jan. 29 | M. R Stackpole

Feb. 18 | M. R. Stackpole........| 2.80 100 || May 12 |.....do............ .

Mar, 31 | R.H. Suttie...........] 9.45 1,510 || July 10| K. K. HOYt.cveeenanens

Apr. 14! R. H. Suttie........... 4.88 528

June 17 | M. R. Stackpole........ 2.89 115

e Stage-dischargerelation affected by ice.

Daily discharge, in second:feet,.of Blackwater River near Contoocook, N. H., for the years
ending Sept. 30, 1919 and 1920.

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

1918-19.
192 121 934 210 230 53 4 40
201 192 633 250 201 58 32 41
164 260 461 300 192 58 25 44
147 439 418 280 164 57 P14 40
128 418 418 280 155 50 30 44
94 633 418 280 139 55 34 44
97 ~ ﬁ 306 | 350 | 155 62 29 52
131 418 320 375 83 33 72
125 110 504 461 280 139 56 52 155
121 633 461 250 280 58 26
110 719 418 240 200 58 39 61
115 654 | 439 | 250 | 220 60 30 56
112 504 504 260 178 59 32 80
128 376 | 625 332| 147 49 30 64
173- 322 43 | - 290 131 43 34 ™
300 235 270 353 201 123 60 33 57
396 260 418 - 220 83 62 34 54
332 94 270 504 525 98 66 a7 192
240 88 250 568 762 112 57 46 94
192 83 633 482 740 108 56 56 54
173 94 826 375 504 100 48 54 33
164 91 | 1,020 322 1,150 | -1i2 48 53 40
240 o4 | 'om0 | 280 | 2,090 0 521 54 50
418 97{ 890 | 2702250 3 49 50 40
719 g 800 270 | 1,610 71 51 45 46
783 88 547 290 891 73 49 42 46
676 100 568 461 | 654 73 48 42 47
504 100 719 240 461 85 43 40 . 46
322 . 353 79 34 41 52
230 300 68 40 44 47
201 250 [....... 43 40 {-...ene




88 SURFACE WATER SUPPLY, 1919-1920, PART I.

Daily discharge, in second-feet, of Blackwater River near Contoocook, N. H., for the years
) ending Sept. 80, 1919 and 1920—Continued.

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

1919-20.
482 58 46 54 | 1,410 | 1,300 156 15 56 67
504 | .64 45 58 {1,320 | 934 186 100 67 85
547 54 44 58 .1,190 | 676 156 81 64 59
504 54 64 54 | 1,110 590 139 74 63 59
504 54 64 581,210 | 547 147 " 68 56
482 50 54 54 1 1,240 482 210 79 56 49
332 48 74 54 11,410 418 250 50 48
311 46 59 54 | 1,180 375 260 77 55 50
240 43 54 439 220 75 46 54
220 35 62 54 568 547 173 70 48 58
340 39 60 64 525 | 547 156 74 66 100
200 38 64 165 439 418 147 83 100
200 39 74 380 | 430 353 110 t 109 210
1656 36 64 547 1 1,410 31 75 72 210 201
190 33 64 676 | 1, 300 117 68 250 120
155 32 60 | 93411,630 300 108 65 201 126
155 30 58 | 1,020 | 1,190 270 147 684 164 121
130 31 64 {1,110 270 164 50 164 102
125 34 58 | 1,110 250 192 70 104 79
92 31 60 | 1,080 | 1,130 | 230 192 100 67
92 37 5411, 891 220 164 131
92 34 581 "7621 955 | 375 184 128 67 75
92 38 58 955 | 1,190 697 178 110 92 63
78 38 58 848 | 1,430 | 697 156 | 106
79 58 | 1,190 [ 1,500 | 525 | 139 | 100 78 48
73 38 54 | 1,430 | 1,110 | 375 123 75 88 51
68 52 58 | 1,850 2 108 72 67 39
64 56 58 | 2,440 998 270 290 67 68 49
64 52 54 | 2,730 [ 1,540 | 260 92 67 58
60 50 |ieene..| 2,290 [ 1,850 | 240 118 55 117
56 44 ... 1,850 |.......f 178 )....... 52 70 |.......

NoTE.—Discharge Jan.1to Feb. 17, Mar. 22-25, and May 7-12, 1919, estimated by hydrograph comparison
with 8mith and Contoocook rivers. ‘Stage-discharge relation affected by ice Dec. 10, 1919, to Mar. 13, 1920;
discharge for this period based on gage heights corrected for effect of ice by means of one discharge measure-
ment, observer’s notes, weather records, and comparison with measurements at other stations. Braced

figures show mean discharge for period included.

Monshly discharge of Blackwater River mear Contoocook, N. H., for the years endi
2 v hw 4 Sept. 30, 1919 and 1920. i

{Drainage area, 131 square miles.]

Discharge in second-feet. ’
Por Run-off

Maximum. | Minimum. | Mean. square | iR inches.
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SUNCOOK RIVER AT NORTH CHICHESTER, N. H.

LocaTioN.—About 100 feet below highway bridge and 500 feet from Chichester
Depot, North Chichester, Merrimack County, 23 miles above mouth of thtle
Suncook River.

DRAINAGE AREA.—157 square miles (measured on topographm maps).

RECORDS AvVAILABLE.—May 21, 1918, to September 30, 1920.

Gage.—Vertical staff and Sanborn recorder attached to tree on left bank. Gage read
and recorder inspected by M. H. Gamage. '

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—Stream bed covered with gravel and alluvial deposits;
low-water control at head of rapids about 150 feet below gage; at high water the
control is probably formed by crest of an old dam near Epsom.

EXTREMES OF DISCHARGE.—Maximum open-water stage for the year ending Sep-
tember 30, 1919, 7.9 féet on March 29 (discharge, by extension of rating curve,
1,530 second-feet); (a stage of 8.5 feet occurred at 6 p. m. Jan. 24, but stage-
discharge relation was affected by ice); minimum stage from water-stage recorder,
1.1 feet several times in August (discharge, by extension of rating curve, 9 second-
feet).

Maximum stage for the year ending September 30, 1920, about 9.1 feet on -
March 27-28 (discharge, by extension of rating curve, 1,840 second-feet); mini-
mum stage from water-stage recorder, 1.1 feet August 8 and 9 (disc¢harge, 9 second-
feet); (discharge of 9 second-feet also occurred several times in February, stage-
discharge relation affected by ice).

1918-1920: Maximum stage, about 9.1 feet on March 27-28, 1920 (discharge, by
extension of rating curve, 1,840 second-feet); minimum stage 1.1 feet several
times during August, 1919, and August, 1920 (discharge, 9 second-feet); (discharge
of 9 second-feet also occurred in February, 1920, stage-discharge relation affected
by ice).

Ice.—River is covered with ice for several months during the winter.

ReauramioN.—Storage has been developed at several points above Pittsfield. The
operation of mills at Pittsfield causes a large variation in discharge during days
when the mills are in operation.

Accuracy.—Stage-discharge relation probably permanent except when affected by
ice. Rating curve well defined between 15 and 800 second-feet. Operation of
water-stage recorder unsatisfactory during a considerable part of the time. Staff
gage read twice daily to half-tenths and used for comparison with water-stage
recorder. Daily discharge ascertained by applying rating table to mean daily
gage height from water-stage recorder, with correction for effect of ice during
the winter. Records fair.

Discharge measurements of Suncook River at .North Chichester, N H., during the yeare
ending Sept. 30, 1919 and 1920,

Gage | Dis-- h p Gage | Dis-
Date. Made by~ height, charge, || DBte. Madeby— heigxt. charge.
1018, Fect, | Secft. | 1910, ) Fect | See.ft. -
Nov. 20 | H. W. Fear............ 4.63 712-|| June 19 | M.'R. tackpole ceraeee]  2.60 220
20,0 el is 669 || Aug. 15 | B. L. Bigwood......... 125 16.6
w19, | T e 0
Jan. 27 e6.12 742 || Jan. 30 | M. R. Stackpole........ u2.50 oLy

Feb. 17 | ad.47 325 || May 13 f...o.@0een. ieenennnnons 3.37 | 429

Mar. 18 3.35 " 409

a Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Suncook River at North Chichester, N. H., for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec, | Jan. | Feb. | Mar. | Apr. | May. | June. { July. | Aug. | Sept.
189 103 236 368 250 84 710 215 274 87 9 |- 14
170 | 117| 204 302 | 240| 380 610| 392| 255 98 69 14
164 136 182 440 540 512 416 206 103 14 32
162 184 182 416 270 520 440 320 168 21 102 30
136 114 121 392 250 620 452 368 154 19 89 31

99 150 270 200 | * 960 464 368 140 14 85 31
368 o 99| 220 190| 820! 416 | 308 78 74 85 15
272 105 107 300 94 450 | 404 320 103 89 87 30

851 148 170 | 480 | 380 | 284 | 144 94 56 42
178 | 130 20| 170; 760| 320 226 123 99 14 36
148 123 85 190 52 680 368 274 134 103 46 44
152 140 105 170 130 520 560 344 125 60| 49 56
164 105 170 160 660 536 356 99 19 47 50
246 101 125 150 110 500 464 308 61 94 39 27
222 610 160 130 404 476 270 61 112 % 89
170 79 808 190 48 368 368 222 134 112 41 72
156 42 660 190 120 356 748 202 101 13 40
121 476 120 105 416 635 464 101 108 30 34
1 380 160 428 428 101 57 34 38
1n7z 70 318 170 9 | 1,100 380 356 89 17 35 30
125 488 262 110 70 | 1,250 380 298 50 87 15 12
172 404 253 58 | 1,270 308 598 14 108 35 42
140 368 685 78 36 |1, 284 | 1,280 125 30 45
127 320 785 400 260 | 1,040 296 | 1,150 83 123 18 45
129 272 | 1,060 800 130 320 972 85 121 60 43

234 | 935 1,050 | 107 66 47 45
130 180 772 110 23 38 36
121 156 512 572 69 90 16 13
140 43 464 79 28 40
164 306 392 368 121 82 12 43
134 {....... 416 315 ....... 87 13 |.......
40 85| 40| 47 17 1,160 [ 1,000 | 272 12 12 146
38 103 368 100 52 1, 685 272 127, 136
46 195 298 160 85 18 | 1,180 622 148 74 92
42 150 428 41 9 52 | 1,160 512 134 101 61 87
28 123 380 96 8 180 | 1,140 452 53 134 121 23
42 224 320 140 120 250 | 1,410 416 234 200 158 23
46| 296 | 312| 120| 120 460|1,140| 392| 250 89 13 132
47 262 120 36 490 835 | 344 204 94 10 129
43 184 279 86 64 620 835 635 193 56 37 123
52 180 356 60 110 660 610 8560 182 99 60 132
37 06 622 17 110 660 560 524 1051 68 84 114
1 166 622 120 105 580 597 428 55 38 65 204
14 236 416 105 940 760 356 79 70 62 416

440 2332 120 94 11,600 (1,180 298 138 79 54 910
32 308 404 120 91,500 | 1,010 282 114 57 404 548
35 206 310 130 160 | 1,450 860 258 117 46 238 428
42 202 220 130 | 1,450 785 258 17 33 182 392
22 186 250 10 105 | 1,500 735 243 162 66 320
11 168 190 58 130 | 1,400 660 211 198 70 332 298
28| 148| 140| 150 1051,300| 622 234 182| 116] 182 220
26 136 135 130 70} 1,250 597 198 204 58 37 193
33 190 | 105 18 11,260 | 960 | 464 98 62 168
36 160 150 110 41 | 1,240 |'1,160 685 211 78 176 142
32| 191| 140 310 105{1,310(1,300{ 536 198 89| 98 148
23 213 56 21 70 | 1,560 | 1,110 452 98 131 18 105
14 158 125 30 78 1 1,560 885 330 44 94 123 123
36 475 170 120 78 { 1,810 647 274 65 46 92 148
53 28 130 28 11,810 | 1,010 193 105 53 105 148
43 320 105 110 911,500 220 289 45 12 132
37 416 150 110 [....... 1,480 | 1,210 18] 34 810
[ 1 O 160 70 |....... 1,310 {...... S 215 ...l 37 110|.......

NoTE.—Stage-discharge relation affected by ice from Jan.6 to Mar, 14, 1919, and Dec. 16, 1919, to Mar. 13,
1920; discharge for these 0ds based on gage heights corrected for effect of ice by means oldiscimrge meas-
urements, observer’s notes, weather records, and comparative hydrographs.
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Monthly dwcharyc of Suncook River at North Chichester, N. H., for the years endmg
Sept. 80,1919 and 1920.

age area, 157 square miles.
157 mil
Discharge in second-feet.
Run-off
Month. . Per
: Maximum.| Minimim.| Mean. | square | ininches.
mile.
1918-19.

(8157117 S 368 78 165 105 121
ovember. 835 42 227 1.45 1.62
December. 1,080 99| 378 2.41 2.78
January... 800 78 309 1.97 2.27
February.. 270 36 152 .968 1.01
arch..... 1,530 84 732 4.66 5.37
April. 748 234 421 2.68 2.99
ay.. 1,280 202 461 2.4 3.39
June.. 274 14 113 .720 .80
July..... 125 14 7.7 . 508 .59
ANGUSE. i ciiiceiiciiceceeieiaeeaaaeen 103. 12 45.9 L. 202 3
September.....ooeeiiiimrniiniaiiinarieiaa.s 89 12 37.3 . 238 .26
..... 1,530 12 262 1,87 22.63
October...... . . 53 11 35.1 .224 .26
November. 475 66 217 1.38 154
December. 622 28 270 172 1.98
January... 310 10 191 .643 .74
February 160 9 80. .513 .55
..... . 1,810 18| 1,010 6,43 7.44
A nI -. K 1,560 560 960 6.12 6.83
ay.. . 1,010 193 405 2.58 2,97
June.. . 289 4 161 1.03 L15
July.... . 200 33 80.7 .514 .59
August. - 404 10 113 720 .83
September... 910 23 233 1.48 1.685
The Year...ceeeeerecnecrncraecssasnnaes 1,810 9 306 1.95 26. 53

SOUHEGAN RIVER AT MERRIMACK, N. H.

LocaTioN.—At head of Atherton Falls, at Merrimack, Hillsboro County, 7 miles below
mouth of Beaver Brook and 1} miles above confluence of Souhegan and Merrimack
rivers.

DrAINAGE AREA.—168 square miles. )

Recorps avaiLapre.—July 18, 1909, to September 30, 1920. :

Gage.—Gurley water-stage recorder on left bank about 350 feet above the falls used
since October 15, 1913. Inspected by employee of W. H. McElwain Co.

DiscrARGE MEASUREMENTS.—Made by wading below the falls at low stages or from

* cable at high stages.

CHANNEL AND conTROL.—The channel opposite the gage is a poolm which velocity is
verylow. The controlisarockledgeatthe head of A therton Fallsand is permanent.

Ice.—Ice forms on control for short periods during some winters; probably no effect

_ from ice during the winters 1918-19 and 1919-20.

EXTREMES OF DISCHARGE.—Maximum stage from water-stage recorder for the year
ending September 30, 1919, 7.43 feet at 6 a. m. March 29 (discharge, by extension
of rating curve, 2, 990 second-feet); minimum stage from water-stage recorder,
2.01 feet at 10 p. m. August 9 (discharge, 24 second-feet).

Maximum stage for the year ending September 30, 1920, from water-stage
recorder, 8.04 feet at 5 a. m. March 28 (discharge by extension of rating curve,
3,530 second-feet); minimum stage from water-stage recorder, 2.02 feet from 2 to
6 p. m. September 6 (discharge, 24 second-feet).

1909-1920: Maximum stage recorded, 9.6 feet on August 5, 1915 (discharge,
by extension of rating curve, 4,930 second-feet); minimum stage recorded, 1.90
feet at 8 a. m. September 8, 1909 (discharge, 15 second-feet).

REecuLaTiON.—Flow affected by the operation of the mills at Milford, about 8 miles
above.

Acouracy.—Stage-discharge relatién permanent except when affected byice. Rating
curve well defined below 2,000 second-feet. Operation of water-stage recorder
satisfactory except for periods noted in footnote to daily-discharge table. Daily
diacharge ascertained by applying rating table to mean gage helght Recoxda
good for periods when water-stage recorder was in operation.
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“The following discharge 'inea.surement was made by B. L. Bigwood:
August 16, 1919: Gage height, 2.20 feet; discharge, 37.8 second-feet.
The rating curve was also verified by a discharge measurement made in November
1920.

Daily discharge, in second-feet, of Souhegan River at Merrimack, N. H., for the years
ending Sept. 30, 1919 av,d 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918 19,
R 170 64 130 219 225 260 748 236 219 70 41 32
120 66| 130| 190 190| 880 | 638| 351 210 64 40 34
110 54| 130! 665| 205| 730| 550 | 474| 201 58 33 60
100 48 | 128| 429| 215| 620 545 347 175 43 30 219
100 70 104 323 200 850 545 5 160 31 34 162
102 64| 68| 200| 180 /1,280 | 540| 638 45| 32| e
91 8 | '106| 270 | 176 | 800 | 550 | 424 132 37 30 64
80 70 96 | 300 160| 530 | 501 | 363 | 114 44 26 54
69 70 122 290 144 560 456 315 122 44 24 82
94 36 114 207 126 | 1,600 452 285 192 42 27 120-
100 36 94 192 130 980 424 430 219 54 25 128
80 56 92 158 120 680 530 730 175 48 33 125-
81 66| 110 170 | 104} 6 550 | 790 | 148 36 32 116
64 63 142 192 124 470 474 580 120 29 25 94
92 61 720 201 162 425 |. 384 450 86 43 27 4
81 5, 720| 198; - 1641 350 371; 388 90 18 33 88
80 50 388 180 142 360 | 1,230 371 116 49 74
84 150 242 150 445 | 1,070 610 100 46 27 72
90 550 180 110 124 920 692 550 ‘100 48 34 68
70 435 185 140 114 | 1,480 530 402 98 41 37| ... 6o
704 290| 20| 170| 1 1,340 | 465 | 343 96 36 43 51
110 240 140 112 | 1,720 406 980 74 39 39 39
90 190 270 150 76 850 355 | 1,960 78 55 37 57
86 160 351 620 114 760 3191 1,140 88 142 30 56-
80 150 720 860 130 640 351 802 80 112 30 52
73 140 720 600 134 510 331 720 70 80 38 54
50| 130 438| 470 110| 48 | 295| 550 74 51 36 5T
52 130 343 375 112 | 1,060 292 438 % 43 52
70 140 | 2421 355 |.e..... 2,490 267 363 51 52 31
66 150 260 305 [evrane- 1,300 256 292 54 46 34 48
61 [.ocven. 300 296 [ecinnn. 860 |......- 256 {.e.... 43 36 |..... .
48| 100 |1,000| 104 84 96 | 1,400 | 1,000 | 216 | 118 41 | 39
42 150) “610| 102 90 041,360 | 750 207 | 114 34 32
42 299 442 80 86 104 | 1,720 650 180 102 58 32
37 25| 339 9 8 | 104 | 1,640 | 590 | 0 162 | 106 e 37
35 260| 335 90 88| 101, 550 | 1168 | 110 35 32
34 560 | 267 90 190 | 1,960 | '520 610 102 34 25
451 -4ll | 270! 83| 104 2361, - 800 108 | 387 32
49| 327 2 100 98 | 351 | '950 | 490 96| 35 41
45 264 319 100 104 402 802 700 281 88 34 36
48 232 860 98 94 431 692 600 228 86 27 54
39| 204| 748 84| 981 478 500 82 38
36| 188 6575 84! 104 | 492 -720| 430 178 E 100
30| 242 | 442 80 | 106 |'1,100 3841 160 106 | 108|~ 90
37| 4881 515, 80| 112,330 |1, . 3751 1601 100 | 190 110
37| 367 528 80 1121 2,030 | 1, 375 172 90 198 108
35| 270 | 411 82| 140 108
49 228 225 78 135 72
55 219 195 51| 110 68
42 204 170 50 106 43
28 182 158 &2 100 43
41 160 145 8 84 54
43| 158 | 145 70 57 51
43| 148) 132 68 62 45
37 162 132 62 74 44
4| 162 145 4 57 43
41 180 132 45 54 32
1,230 58 46 35
76 (1,170 [ 120 55 46 44
98 665 | 110 57 36 42
98| 860 104 57 36 110
84 [....... 106 57 41 {.......

NoTE —stchar 6 Oct. 1-5, Nov. 22 to Dee. 2, Dec. 21-23, and Dec. 30-31, 1918, Jan.6-9, Jan. 13, Jan. 17-27,
May 10-14, and Doo. 16-20, 1019; Janv. 25 to Feb. 2 and Apr. 20 to May 12, 108, estimated by hydrograph
comparison with Pemgewasset and Contoocook rivers.

B
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Monthly discharge of Souhegan River at Merrimack, N. H., for the years ending
Sept. 80, 1919 and 1920

[Drainage area, 168 square miles.]

Discharge in second-feet.
Run-off
Month. . Per in inches.
Maximum. | Minimum. | Mean. | square
mile.
1918-19.
L0117)) 7 o 170 50 86.0 0.512 0. 59
November 36 129 .768 . 86
December 720 68 268 1.55 L7
JANUALY . oo 665 110 201 1.73 1.99
February. 225 76 145 . 863 .90
‘March 2,490 . 260 869 5.17 5.06
April 1,230 2566 504 3.00 3.85
ay. 1,960 236 552 3.28 3.78
June. 219 51 122 . 728 .81
July........... 142 29 52.3 .31 ~36
August.....ooeoeiioiii. .. 43 24 32.6 104 .2
Beptember....oceiieiiiiiiraainacaaanans ——ean 219 32 78.1 465 .52
(T Y RN 2,490 24 262 1.56 21.13
1919-20.
OCtODOT. . veiiitiiiiian it 98 28 46.9 .279 .32
NOVeIMDer. .o eeeieeieecie e iaaiaaaaaaeanas 1,230 100 344 2.05 2.20
December. ..cooiiiniiiiiiiiiiaiii,, .- 1,010 104 326 1,04 2.24
.. 104 74 87.2 . 519 .60
116 84 100 . 596 .64
2,970 94| 1,310 7.20 8.30
1,960 545 | 1,140 6,79 +7.58
1,440 225 512 3.05 3.52
692 118 271 1.61 1.80
118 44 80.4 . 479 .55
198 27 70.9 422 49
110 25 56.1 .334 .37
2,970 25| 354 2,11 28.70

SOUTE BRANCH OF NASHUA RIVER BASIN (WACHUSETT DRAINAGE BASIN) NEAR
CLINTON, WORCESTER COUNTY, MASS.

Locarion.—At Wachusett dam, near Clinton.

DRAINAGE AREA.—119 square miles, 1896 to 1907; 118.19 square miles, 1908—1913

- 108.84 square miles, 1914-1920.

REcorps avamasre.~—July, 1896, to September, 1920.
Reeuration.—Flow affected by storage in Wachusett reservoir and other ponds.
Beginning with 1897 the determinations of discharge have been corrected for
gain or loss in the reservoir and ponds so that the record shows approximately

the natural flow of the stream.

The yield per square mile is the yield of the drainage area including the water
surfaces. For the years 1897 to 1902, inclusive, the water surface amounted to
2.2 per cent of the total area; 1903, 2.4 per cent; 1904, 3.6 per cent; 1905, 4.1 per
cent; 1906, 5.1 per cent; 1907, 6.0 per cent; 1908 and subsequent years, 7.0 per

cent.

CooreraTioN.—Record furnished by the Metropolitan Water and Sewerage Board
of Boston; rearranged in climatic-year form by United States Geological Survey.

.
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Yield and rainfall in South Branch of Nashua River basin (Wachuseit drainage area)

near Clinton, Mass., for years ending Sept. 30, 1919 and 1920.

[Drainage area, 108.84 square miles.}

‘Yield per square mile. Run-off.
'§i°t1?11 Rainfall
o] ai
Month. (dillion | Million | geond. | DCBEROR | Percent | (inches).
gallons.) | gallons yyoes m?ﬁ “of
per day. . inches. rainfall.
1,152.3 0.341 0. 528 0,609 38.6 1.58
1,809.6 . 582 . 900 1.004 32.6 3.08
3,563.9 1. 056 1.634 1.884 50.4 3.74
4,524, 4 1.341 2,075 2.30% 74.1 3.23
2,419.1 . 794 1.228 1.279 36. 5 3.51
10,632.1 3.155 4. 882 5.621 106.7 5271
5, 558.2 1.711 2.648 2. 954 115.0 2.57
7,435.7 2.204 3.410 3.931 64,9 6.06
1,509.0 .462 <715 . 798 - 39.6 2.01
1,349. 2 . 400 .619 .713 14,3 5.00
884.1 . 262 405 . 467 11.2 4.17
3,568.3 1.093 1.691 1.887 27.8 6.78
Theyear........c.ccunen 44,495.9 1.120 1.733 23. 539 50.1 47,00
/495 .765 . 884 37.6 2:35
1.835 2. 840 3.168 §2.7 6.01
1.292 1,989 2. 305 110.4 2.09
.646 1.000 {. 1.153 36.4 3.17
.725 1.122 1.210 19.3 | 6.26
4.685 7.248 8.356 196.0 4.26
3.498 5.413 6.031 98. 4 6,13
2.071 3.205 3.695 92.1 4.01
1.922 2.974 3.317 54.6 6.07
. 809 1.252 1.443 33.3 4.33
.327 . 506 . 584 20.1 2.91
540 .835 .931 14.6 6.39
1.571 2.434 33.077 61.3 53.98

SUDBURY RIVER AND LAKE COCHITUATE BASINS NEAR FRAMINGHAM AND

COCHITUATE, MIDDLESEX COUNTY, MASS,

DRAINAGE AREA.—Area of Sudbury basin from 1875 to 1878, inclusive, was 77.8

square miles; 1879-80, 78.2 square miles; 1881-1920, 75.2 square miles. Area of
Cochituate basin from 1863 to 1909, inclusive, was 18.87 square miles; 1910, 17.8
square miles; 1911-1920, 17.58 square miles.

" RECORDS AvAtABLE.—Of Sudbury River, January, 1875, to September, 1920; of

Lake Cochituate, January, 1863, to September, 1920. Sudbury River and Lake
Cochituate have been studied by the engineers of the city of Boston, the State
Board of Health of Massachusetts, and the Metropolitan Water and Sewerage
Board; records of rainfall have been kept in the Sudbury basin since 1875 and in
the Cochituate basin since 1852, but the latter are considered of doubtful accuracy
previous to 1872, ;

RecuratioN.—The greater part of the flow from these basins is controlled by storage

reservoirs constructed by the city of Boston and the Metropolitan Water and Sewer-
age Board. Lake Cochituate, which drains into Sudbury River a short distance
below Framingham, is controlled as a storage reservoir by the Metropolitan
waterworks. In the Sudbury River basin the water surfaces exposed to evapora~
tion have been increased from time to time by the comstruction of additional
storage reservoirs. From 1875 to 1878, inclusive, the water surface amounted
to 1.9 per cent of the total area; from 1879 to 1884, to 3 per cent; 1885 %o 1893, to
3.4 per cent; 1894 to 1897, to 3.9 per cent; 1898 and subsequent years, 6.5 per cent.
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DETERMINATION OF DISCHARGE.—In determining the run-off of the Sudbury and
Cochituate drainage areas the water diverted for the municipal supply of Fram-
ingham, Natick, and Westboro, which discharge their sewerage outside the
basins, is taken into consideration; the results, however, are probably less accurate
since the sewerage diversion works were constructed.

Water from the Wychusett drainage area also passes into the reserveirs in‘the
Sudbury basin and must be measured to determine the yield of the Sudbury
basin; the small errors unavoidable in the measurement of large quantities of
water decrease the accuracy of the determination of the Sudbury water supply
during months of low yield for years subsequent to 1897.

CooreraTION.—Record furnished by the Metropolitan Water and Sewerage Board
of Boston; rearranged in climatic-year form by United States Geological Survey.

Yield and rainfall in Sudbury River basin near Framingham, Moss., for the years ending
Sept. 30, 1919 and 1920.

[Drainage area, 75.2 square miles.]

Yield per square mile. . Run-off.
Total yleld +
Month. (milfion | yrion Depthon | - (lfnag‘;‘)l
gallons). Hons Second- drainage | Per cent of .
ga feet. areain | rainfall.
per day. inches.
1918-19.
640.2 0.274 0.424 0. 490 47.0 1,04
1,102.2 .489 758 30.7 2.75
2,186, 4 938 1,451 1,673 45.5 3.68
3,044.3 1,306 2.021 2,329 66,1 3.52
1,930, 2 . 917 1L 48 1,477 43. 4 3.40
6,424.2 2,759 4.270 4,916 102.7 4,79
3,84.9 1.713 2,651 2.957 10L0} - 2,03
3,007.0 1,290 1.996 2,301 50.0 4,60
253.3 .112 174 .193 10.4 1,86
697.0 .209 . 463 . 9.8 5.47
215.2 002 Y 143 .164 4.4 3.75
1,607.9 .73 1.103 1.232 23.3 5.28
The year.......c..ceenen 24,972.8 010 1. 408 19,108 4.4 43.07
1919-20 3
Q . 650.8 . 431 .408 23.1 2.16
2,875 275 1,973 2,202 37.3 . 90
2,551.6 1,005 1,694 1,952 98.6 1,98
727.0 312 . 483 . L 11 28
1,619.5 L 743 1,149 1,230 19,1 6.49
12,103.6 5,192 8.033 9, 262 207.9. 4.45
6,557, 2 2,011 4, 503 5.017 96.6 5.19
4,302.5 1. 846 2. 856 3.292 95.6 3.45
3,827.2 1.696 2.625 2,929 43,9 6.67
661.5 .284 . 439 . 506 . 249 2.04
—9L.9 —. 039 —. 061 -.070 —4.0 1.78
143.8 . 064 .099 110 3.1 3.53
35,930. 3 1.305 2,023 27,493 58.6 46,90
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Yield and ramfall in Lake Cochituate basin nmear Cochituate, Mass., for years ending
Sept. 30, 1919 and 1920.

[Drainage area, 17.58 square miles.]

Yield per square mile. Run-off.
Total yield
Month. “(milfion | apinion : Depth on Ifna'ic’h}'ef)l
gallons). | goions | Second- | drainage | Perount of ¢ .
per day- feet. gree. : raimal]
1918-19.

180.8 0.331 0,513 0.59 64,3 0.92
297.0 . 563 .8M .97 37.8 2,57
5719 1.049 1,624 1.87 52.7 3.55
738.6 1,355 2.007 2.42 67.9 3.56
533.2 1.083 1.676 1.75 51.6 3.38
1,265.8 2,326 3,599 414 87.8 4.72
7817 1,482 2.%3 2,56 95.5 2.68
750. 4 1.377 2.1: 2. 46 51,0 4.82
140.8 . 267 .413 .46 24,3 1,90
176.9 .325 502 .58 1.5 4.94
125.7 .231 .357 .41 10.4 3.95
548.3 1. 040 1.609 1.79 30.2 5.94
6,111, 1 952 1.473 20.00 46.6 42,93
241.0 0,442 0. 683 0.79 36.0 2.19
841.2 1,595 2. 468 2.75 45,6 6.04
633.5 1.162 1.799 2.07 106.3 1.95
237.6 436 .675 .78 . 23.9 3.25
666, 1 1,307 2.022 2.18 311 7.01
2,988.1 5,483 8.483 9.78 228.6 4.28
1,507.1 2. 862 4,428 4.93 87.9 5.61
930.1 1707 2.641 3.05 102.8 2.96

987, 4 1.872 2,897 3.23 418 7.73
238.5 438 677 77 33.9 L8
83.8 .154 238 .28 17,4 1.58

99.9 .189 .203 .33 8.4 3.88
9,454.3 1,469 2,277 30.94 64.0 48.29

TAUNTON RIVER BASIN.
TAUNTON RIVER AT TITICUT, NEAR BRIDGEWATER, MASS.

LocaTtion.—At Summer Street Bridge, on road between Bridgewater and Middleboro,
Plymouth County; half a mile from Titicut ra.ﬂroad station and 1 mile above
confluence of Namasket and Taunton rivers. o

DRrAINAGE AREA.—185 square miles.

RECORDS AVAILABLE.—March 2 to September 30, 1920.

Gacee.—Chain on upstream side of highway bridge; read by Emily Pratt.

DISCHARGE MEASUREMENTS.—Made from upstream side of bridge.

CHANNEL AND CONTROL.—Channel deep, with hard bottom covered with rocks and
gravel; apparently permanent. River overflows banks at high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the period March 2 to
September 30, 15.5 feet on March 19 as determined from high-water marks (dis-
charge, from extension of rating curve, 5,150 second-feet); minimum stage recorded
1.30 feet at 8.38 a. m. September 7 (discharge, from extension of rating curve,
59 second-feet).

Ice.—River freezes over and stage-discharge relation is affected by ice during winter.

REecuraTioN.—The nearest dam above the gage is at Paper Mill village, near Bridge-
water, where water power is used by a paper mill. The operation of this mill
does not materially affect the distribution of flow at the gage.

Accuracy.—Stage-discharge relation apparently permanent except when affected by
ice. Rating curve well defined between 200 and 2,400 second-feet, and fairly-
well defined between 75 and 200 second-feet. Gage read to hundredths twice

. daily. Daily discharge ascertained by applying rating table to mean daily gage
height. Records good.
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Discharge measurements of Taunton River at Titieut, near Bridgewater, Mass., during
the year ending Sept. 30, 1920.

Dis- G Dis-

Date. Made by— hﬁ&ft cimege. || Date. Made by— hoteht. | cliarge.
‘ Feet. | See.ft. Feet. | Secft.

Mar. 51 H.S.Price............. 5,29 a7 || July 9| Pierceand Lamson.....| 4.69
23 | Stackpole and Pierce...| 11.42| 2,080 12 { J. L. Lamson........ .. 478 43
26 | Price and Pierce.......| 10.10 1,680 || Sept. 23 [...do............ . 25
Apr. 6 « 7.50 960 2 {...d0uciraannnnn . 2.64 100

20 5.76 476
o Stage-discharge relation affected by ice.
Daily discharge, in second-feet, of Taunton River, at Titicut, near Bridgewater, Mass.,
Jor the year ending Sept. 30, 1920,
Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept.

270 [ 1,160 900 385 360 164 80
270 | 1,020 760 410 315 182 74
250 990 620 360 295 188 n
250 | 1,020 600 335 176 120 T4
250 930 620 570 1821 . 130 k4
540 960 570 | 1,240 205 125 62
880 930 510 | 1,440 220 m 62
990 900 460 | 1,270 255 138 80
960 820 620 990 255 220 83
900 710 680 790 235 188 w
900 600 600 600 255 170 74
960 460 800 485 255 152 r
1,520 680 600 460 195 120 86
2,970 650 540 435 188 170 80
3,450 630 620 410 146 205 107
3,900 650 850 485 130 275 125
4,000 710 485 600 158 | 236 120
4,200 710 386 960 195 170 125
4, 500 620 385 | 1,300 126 120
3,150 315 | 1,320 275 % 135
2,500 | 485 ( 435| 1,180| 196| 103 95
2,20 650 | 760 | 1,040 18| 11 89
2,070 740 1 1,180 990 152 9 99
1,860 680 | 1,240 820 125 86 115
1,690 7107 1,160 650 146 86 8
690 760 990 570 182 83 :<]
630 540 820 540 164 77 88
550 760 650 435 120 |- 80 a3
440 990 570 410 130 71 36
350 | 1,020 485 385 135 65 ke
350 .....enn 40 |........ 130 86 e eiiaa

Nore.—Gage inaccessible on account of high water Mar. 15-20; discharge for this od estimated from
high-wa ks and extension of rating curve. Stage-discharge relation affected by ice Mar. 1-13; dis-
chargvg tml;‘ilsa;)MOﬁ ‘estimated from f‘n]g heights, one discharge measurement, and wyeathet records.
Monthly discharge of Taunton River at Titicut, near Bridgewater, Mass., for the year

ending Sept. 30, 1920.

’ [Drainage area, 185 square miles.]
Discharge in second-feet.
Run-oft
Month. . " Per | In inches.
Maximum.| Minimum. | Mean. | square
) mile.
4,500 250 | 1,760 9.51 10, g
1,180 450 T 415 (3
1,240 314 652 3.8 408
1,440 335 729 3.94 440
360 120 201 .09 1.28
275 65 137 . 741 .88
135 62 89.0 .481 .54

102721—23—wsp 501——7
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PAWTUXET RIVER BASIN.
PAWTUXET RIVER AT FISKEVILLE. R. L ,

LocaTioN.~—At an unused milldam in Fiskeville, Providence county.

DRAINAGE AREA.—101.8 square miles.®

RECORDS AvAILABLE.—January 1, 1916, to September 30, 1920.

DETERMINATION OF DISCHARGE.—Discharge determined from records of stage obtained

" by Gurley water-stage recorder. The dam, which is about 140 feet long, has been
rated by laboratory tests on a full size model and by current-meter measurements
made at bridge a short distance upstream. Rating curve well defined below
1,400 second-feet.

REeauLATION.—Previous to April, 1919, there were four reservoirs in the basin with
a capacity of 385 million cubic feet; since April, 1919, there have been five reser-
voirs with a total capacity of 441 million cubic feet. Monthly discharge has been
corrected for gain or loss in amount of water held in storage. A few amall mill
ponds near Fiskeville hold back water Saturday afternoons and Sundays, when
the stage of the river is low.

DiversioNs.—The Pawtuxet Valley Water Co. diverts part of the flow from 1.3 square
miles just above Fiskeville, cotrection for which has been made.

CooPERATION.—Data collected and compiled under the direction of Frank E. Wmsor,
chief engineer, city of Providence Water Supply Board.

Daily discharge, in second-feet, of Pawtuxet River at Fiskeville, R. L., for the years ending
Sept. 80, 1916-1920.

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

1 453 144 244 130
89 204 78
161 197 37
123 191 30
182 m 129
171 124 72
152 158 103
109 130 1056
91 163 70
139 149 24
145 142 28
167 153 74
195 119 86
219 155
184 140 112
114 137 75
153 141
163, 146 110
161 118 116
163 75 84
267 137 76
301 126 94
280 133 65
464 129 13
469 128 80
382 92 84
397 55 74
650 139 69
503 133 87
340 135 60
321 131 joeeunen

.8 Includes a water area of 2.5 square miles and a swamp area of 2 square miles. Previous to filling one of
910 existing reservoirs in April, 1919, the water area was 2.1 square miles. .
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Daily discharge, in second-feet, of Pawtuzet River at Fiskeville, R. 1., for the years ending
Sept. 30, 1916-1920—Continued.

Day. - Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May, | June. | July. | Aug. | Sept.
1916-17.
46 95 86 | 110 152 163 322 | 183 202 81 68 128
80 77 76 | 127 144 142 | 387|222 |200 |118 70 68
73 77 40| 94 13 113 340 | 219 180 118 112 48
75 54 105 | 76 103 80 202 204 | 225 59 61 105
65 31 95 | 102 142 106 | 267 1320 | 189 115 38 114
64 93 71 | 329 144 137 386 | 510 182 127 9 104
65 103 68 | 221 114 143 529 | 536 162 100 88 o4
63 63 59 | 192 95 178 | 400 | 382 161 57 77 64
77 71 48 | 165 106 | 256 | 374|300 | 127 107 94 44
61 64 11 | 169 96 267 369 | 275 132 m 144 102
46 83 | 163 56 §7 3521238 181 107 120 91
79 15 68 | 131 81 6 376 | 223 323 120 60 88
83 60 82 | 114 59| 275| 337|180 |314 |118 118 94
63 68 105 | 204 55 | 277 288 | 213 249 80 | 108 89
32 54 93 | 34 66 266 237 | 213 219 90 91 55
72 52 50 | 255 59 294 255 | 194 210 142 70 15
82 53 18 | 207 41 342 | 236 {187 261 98 87
71 39 88 | 174 22 47 248 | 205 429 125 81 113
79 68 | 158 70 345 222 1173 336 116 43 126 \
146 61 78 | 140 74 215 | 118 111 96 108
116 52 81| 94 256 144 181 65 87 109
45 93 | 131 266 181 | 163 174 44 62
120 35 96 | 149 274 204 | 178 147 93 130 34
106 84 93 | 134 422 241 | 168 103 118 114
78 48 92 | 145 655 199 | 166 140 62 76
78 13 124 | 144 539 195 | 145 152 112 110
90 68 117 | 122 212 | 107 145 107 105

100 |....... 59 | 129 414 | ... 211 |....... 59 M43 .......
1917-18. .
105 327 159 | 115 138 277 144 | 444 115 118 150 19.5
101 256 160 | 123 138 244 178 | 632 67.5 | 117 123 18.7
9% 207 172 | 131 110 190 185 | 451 126 118 64.1 78.3
96 148 339 | 126 149 216 211 | 327 119 31.6 ] 28.9 72.4
104 172 162 1 92 203 214 208 | 238 1 118 108 91.6
60 178 | 159 | 80 146 248 182 | 262 92.0| 84.1193.4 98.4
43 181 153 | 112 159 263 132 | 241 77.5 | 48.0 | 106 60.0
100 172 136 | 117 135 220 179 | 234 84.5 | 105 100 8.5
101 168 161 | 112 138 197 180 | 213 62.2 | 103 87.1 80.5
97 144 162 | 106 110 285 173 | 192 108 M 91.6
104 162 | 78.7 148 825 166 | 179 116 110 157 80.6
103 147 155 | 348 181 297 205 | 127 106 109 189 81.0
68 160 154 | 348 115 356 245 | 160 106 70.8 | 155 102
158 153 | 353 160 486 227 | 176 104 44.8 1131 13
119 167 142 345 393 347 | 167 47.3 | 113 119 77.0
102 144 311 357 | 160 27.8 | 1 1 97.9
94 140 236 284 | 157 94.1| 93.1| 64.8 93.8
101 311 266 | 131 89.6 | 91.2| 33.0 9.5
99 131 298 254 1 93.2 1 81.0f 79.81106 175
58 159 273 222 | 125 81.2| 43.4 ] 99.0 229
56 152 255 251 | 143 117 16.8 | 93.3 | 262
112 157 278 | 1,170 | 116 231 83.7 | 81.7-232
112 171 267 | 893 | 149 91.8 | 8.5 179
131 146 ‘521 | 170 321 90.6 | 51.3 | -151
422 92 247 | 70| 143 211 81.8 | 30.7 ] 131
130 220 292 | 103 163 70.5 | 95.7 | 170
212 137 199 252 | 141 145 61.8 | 75.3 | 347
167 145 186 196 | 132 141 8.6 | 69.7| 307
183 74 179 246 | 127 109 82.1| 66.04 187
259 131 178 255 | 74.5 | 64.6 | 86.2 | 62.8 185
439 ..o M40, 122 ho...1132 66.2 00000
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Daily discharge, in second-feet, of Pawiuxet River gt Fiskeville, R. I., for tha years
ending Sept. 30, 1916-1920—Continued.

Day. g Oct.

Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept.
|
1918-19.
236 198 485 308 205 | 153 | 134 116 256
483 140 645 353 324 | 174 } 126 88.0 | 250
900 172 551 316 354 | 171 {120 56, 374
9024 183 404 295 278 | 149 38.9 | 119 718
576 190 326 282 254 | 142 64.5| 87.4| 518
438 175 340 270 230§ 142 70.0 | 104 329
329 160 331 208 217 | 118 | 136 115 270
289 147 288 27 215 96.5{ 120 126 276
272 111 301 273 212 | 4 117 72.4| 279
264 145 867 271 210 | 138 | 119 48.5 | 316
216 134 686 282 492 | 141 | 125 110 335
159 150 491 318 592 { 139 72.3 | 92.8| 505
183 140 383 302 509 | 140 26.9 | 96.0 ] 540
187 173 321 285 430 94.0] 115 119 370
104 220 278 287 334 81.1f 76.9 | 136 324
101 174 253 284 276 | 132 80.1 | 106 283
193 180 421 | 1,190 247 | 120 99.1 | 67.0| 255
197 172 513 | 1,290 295 | 125 96.8 | 123 219
142 162 610 645 322 | 127 89.2 | 107 200
177 149 626 451 259 | 126 | 125 121 168
188 144 511 398 232 | 262 | 148 112 138
188 138 408 360 518 1 196 | 141 110 178
193 27 265 311 870 | 149 | 246 79.0 | 253
502 318 286 292 584 | 136 | 379 20.3 | 283
47 274 253 3203 380 | 129 | 228 116 256
412 241 258 347 124 | 152 163 211
351 235 227 132 90.4 | 153 173
289 413 247 263 | 188 | 142 127 110
252 539 227 234 | 150 (1 125 156
230 216 176 | 146 | 117 135 164
209 412 |....... 157 |....... 114 38 |.......
165 144 132 614 445 | 184 | 176 61.6 43.5
162 186 132 643 432 183 | 154 111 4.7
134 141 134 613 426 | 172 | 179 92.7 61.2
128 147 134 380 364 ([ 181 | 321 105 33.8
182 100 167 432 328 | 442 | 219 96.5 7.2
187 87.6 441 535 290 {1,110 | 205 79.6 4.3
146 87.7 411 412 267 | 914 | 193 49.5 50.6
141 108 408 376 268 | 524 | 161 86.5 56.1
141 112 414 365 413 | 376 | 134 133 30.5
139 113 387 323 457 | 300 84.3 | 841 31.0
88.9 | 143 403 277 366 | 253 83.9| 92.4 21.5
128 156 483 320 335 | 221 | 131 95.2 4.9
138 160 1,370 360 3231 194 | 124 96.4 82.8
146 152 2,040 450 3521 223 | 149 42.6 50.1
157 148 1,470 438 340 | 206 1132 104 64.3
225 193 1,120 414 284 | 183 | 138 148 63.5
234 247 1,670 479 305 | 319 95.7 | 139 41.7
79.5 | 215 1,690 439 255 |1,140 63.0 | 122 29.0
155 214 1,190 422 231 (1,050 | 152 107 3.7
138 204 894 341 - 224 | 585 | 145 108 38.5
136 185 702 315 224 469 | 131 53.1 27.3
33 137 142 695 412 446 | 441 | 126 51.6 27.4
. 114 153 748 433 567 | 340 | 110 115 17.9
24 iiiiieigee.| 148 140 176 73.2 | 192 837 625 526 | 279 79.2 | 78.9 3L.5
b creae.i 160 133 135 62.4 | 186 931 575 308 | 239 | 140 52.0 28.8
b O, veeae] 83.21 176 175 115 136 1,000 439 324 | 198 | 188 4.2 7.2
2 eeiinnnenenaa] 122 253 171 138 117 989, 354 278 | 162 | 150 M. 4 70.3
....... ceeee.o| 112 267 125 151 123 798 420 252 | 162 | 135 32.8 66.1
28..ciannn.n. .eel| 133 248 146 114 108 707 599 218 | 172 | 123 1.2 67.8
30iceeencnnnea. | 138 320 167 114 |....... 825 495 164 | 180 | 114 51.4 66.6
k) VAP I T AR PPN I 4 87.3 |eeeunnn 708 |eaen..n 142 [eeoooio| 85.7 | 83.8].cecaen
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Monthly discharge of Pawtuzet River at Fiskeville, R. L., for years ending Sept. 30,
1916-1920.

[Drainage area, 101.8 square miles.]

. ) Discharge cor-
Dischargein second-feet. | Gainor | rected for storage | Run-off
lossin | (second-feet). " |(depthin| Reinfall
Month, storage inches on | (inches).
(millions drainage
Mini- | Maxi- of cubic Per area%g
mom. | mum. | Mean. | feet). | Mean. | square -
i mile.
152 222 +12.4 226 2.22 2,56 1.88
112 325 4-62.0 350 3.44 3.71 5.88
349 + 7.0 352 3.46 3.99 2.46
291 420 +11.6 424 4,16 4.65 3.60
137 315 +23.2 324 3.18 3.67 4.83
168 313 - 1.6 313 3.07 3.43 5.71
89 238 +11.6 2.39 2.75 7.38
85 142 -119 97.4 -957 110 1.33
13 77.6 | —101 38.6 .379 .42 L4
32 76.6 | — 87.8 43.8 .430 .50 2.61
11 56.7 | - 22,8 47.9 470 .52 2.34
11 78.8 | + 14.5 84,2 . 827 .95 3.30
65 154 + 42.3 170 1.67 1.93 3.96
22 109 + 45.2 128 1.26 1.31 2,18
80 329 +144 383 3.76 4,34 4,91
150 280 + 314 292 2.87 3.20 2.70
107 229 + 43.1 245 2.4 2.77 4.15
96 199 0 199 1.95 2.18 4.54
35 95.4 | — 66.7 70.5 .692 .80 1,51
38 9.3 — 79.5 61.6 . 605 .70 6.13
15 8.8 — 76.5 57.3 563 [X] 2,66
1 149 — 12.8 149 1.46 19.81 40,99
136 + 58 158 1.55 1.79 6.71
74 156 — 31 144 1.41 1 .48
kil 142 - 55 121 1.19 1.37 3.23
75.5 157 + 10 161 1.58 1 3. 56
110 332 4151 395 3. 4,04 3.73
140 258 + 56 279 2.74 3.16 2.15
132 293 4+ 42 309 3.4 3.39 4.56
.5 198 - 197 1,93 2.23 3.12
27.8 121 - 113 L1 1.24 4.49
8.6 84.4 | -—116 41.2 . 405 47 5.13
28.9 95.6 | — 63 72.0 707 . 4.14
85 130 + 89 1 1.61 1.80 8.79
8.5 174 +117 178 L7 2.7 50.09
66, 2 118 — 76.2 90.0 .884 1,02 1.07
19,6 115 + 19.3 122 - 1.20 1,34 2.60
43.8 171 +101 209 2.05 2.37 3.75
142 316 + 51.2 336 3.30 3.81 4,89
111 + 37.4 221 2.17 2.26 3.42
235 426 + 42.0 441 4.33 5,00 6.05
216 372 4 80.1 403 3.96 4.42 4,31
157 333 + 18.6 340 3.34 3.85 5.99
8.1 142 - 69,1 115 1.13 1.26 3.85
26.9 123 - 11,6 119 .17 1.35 5,47
20.3 114 - 90.2 80.3 . 788 .91 6.65
110 290 + 34.6 304 2.99 3.33 6.07
19.6 227 +137 232 2.28 30,92 53.92
83.2 156 - 77.7 127 1.25 144 2.29
91.6 193 + 31.6 206 2.01 2.25 5,06
125 + 33.6 240 2.36 2.72 2.58
62.4 7 — 87.7 104 1.02 118 3.03
87.6 152 T+ 18.7 159 1.56 1.68 6.10
132 775 +194.6 848 8.33 9. 61 4,90
2 443 + 57.4 466 4,58 5.11 6.28
142 330 - 5.1 329 3.23 3.73 3.95
162 380 - 3.6 379 3.72 4,15 7.93
55.7 141 — 5L.6 121 1.19 1.37 4.44
1.2 82,0 - 3L6 70.2 .690 .80 3,86
3.7 3.1 — 2.3 3L3 <307 .34 3.04
1.2 255 + 58.3 257 2,52 34.38 53,45

NoTe.—The amount of rainfall is a weighted mean of records obtained at Hopkins Mills, Rocky Hill,
South Scituate, and Fiskeville, in the proportion of 2, 2, 2, and 1, respectively. .
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THAMES RIVER BASIN.
QUINNEBAUG RIVER AT JEWETT CITY, CONN.

Locarion.—About 1,000 feet below railroad bridge and 570 feet below outlet of canal
from Slater Mills (mouth of Pachaug River), Jewett City, town of Griswold, New
London County.

DRAINAGE AREA.—T12 square miles (measured on topographic maps).

Recorps avamasrLe.—July 17, 1918, to September 30, 1920.

Gacr.—Gurley 7-day water-stage recorder on left bank referenced to gage datum by
hook gage inside well; an inclined staff is used for auxiliary readings. Recorder
inspected by A. B. Ambot.

DiSCHARGE MEASUREMENTS.—Made from cable.

CrANNEL AND coNTROL.—Channel of gravel and alluvial deposits; control for low
stages is fairly well defined riffle a few hundred feet below the gage, at high stages
the controlisat head of rapids 23 miles below the gage.

EXTREMES OF DISCHARGE.—Maximum stage from water-stage recorder, for year end-
ing September 30, 1919, 13.0 feet at 2 a. m. April 18 (discharge, by extension of
rating curve, 7,000 second-feet); minimum stage from water-stage recorder, 3.88
feet at 3.45 p. m. August 23 (discharge, by extension of rating curve, 30 second-
feet).

Maximum stage for the year ending September 30, 1920, about 16.3 feet dunng
high water of March 14-19, as determined from high-water marks (discharge,
by extension of rating curve, 10,800 second-feet); minimum stage from water-stage
recorder, 4.00 feet at 8 p. m. September 9 (discharge, by extension of rating curve,
42 second-feet).

1918-1920: Maximum stage, about 16.3 feet during high water of March 14-19,
1920 (discharge, by extension of rating curve, 10,800 second-feet); minimum stage
from water-stage recorder, 3.88 feet August 23, 1919 (discharge, by extension of
rating curve, 30 second-feet).

Ice.—Probably little, if any, effect from ice.

Reaurarion.—The flow of Pachaug River, which drains 59.7 square miles and enters
Quinnebaug: River through the canal 570 feet above the gage, is under almost
complete regulation. Numerous small reservoirs and power developments on the
main river and tributaries above the station also affect the distribution of flow.
The operation of mills at Jewett City causes a large variation in discharge.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well de-
fined between 200 and 6,000 second-feet. Operation of water-stage recorder was
satisfactory except for periods indicated in footnote to daily-discharge table.
Daily discharge ascertained by use of discharge integrator. Records good.

Discharge measuremends of Quinnebaug River at Jewett City, Conn., during the years end-
ing Sept. 30, 1919 and 1920.

Gage | Dis- Gage | Dis-
Date Made by— height. | charge. Date. Made by— height. | charge.
Feet. | SecHt. 1919. Feet. | Secft.
5.62 636 || Jan. 4| M. R Stackpole ....... 10.92 | 4,830
5.87 734 4 X 4,850
4.96 364 6 2,840
4.65 235 || Oct. 23 1,160
5.80 694 || Dec. 23 1,690
7.98 2,180
7.96 | 21140 1920.
Jan. 26 | H. 8. Price............. 6.21 905 -
Sept. 26 | J. L.Lamson.......... 4.53 214
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e recorder not in operation Oct. 34, 1918, and Jan. 20-23, and Deec. 14-22, 1919, Jan.

26-30, Mar. 14-19, and 28-31, 1920; discharge estimated by comparison with records of Quaboag River-

NOTE.—Water-st:
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Monthly discharge of Quinnebaug River at Jewett City, Conn., for the years ending Sept.
30, 1919 and 1920.

[Drainage ares, 712 square miles.]

k.
Discharge in second-feet.
Run-off
Month. . Per in inches.
Maximum. | Minimum. | Mean. square
mile.
1918-19.

1,420 265 674 0. 947 1.09
2,000 305 863 121 1.35
2,450 415 |- 1,200 1.69 1.95
4,600 770 1,840 2.58 2.97
3,450 540 1,230 1.73 1.80
5,400 1,880 3,220 4.52 5.21
6,600 1, 500 2,710 3.81 4.25
3,950 1,100 1,970 2.77 3.19
1,220 350 792 .11 1.24
1,520 265 683 . 959 L1
1,160 507 712 .82
3,300 570 1,410 1.98 2.21
6,600 200 1,430 2.01 27.19
1,080 330 810 1L.14 1.31
2,850 570 1,290 1.81 2.02
3,150 710 1,820 2. 56 2.95

880 450 719 1.0t 1.16
1,280 600 917 1.29 1.39
9, 800 920 5,080 7.13 8.22
4,750 2,000 3,200 4.50 5.02
3,650 1,040 2,410 3.38 3.90
4,450 850 2,190 3.08 3.4
1, 800 530 1,010 1.41 L63
1,320 25 625 .878 101

640 225 420 . 590 .68
9, 800 225 1,710 2.40 32. 68

SHETUCKET RIVER AT SOUTH WINDHAM, CONN.

Location.—At highway bridge in” South Windham, 3 miles below Willimantic,
Windham County.

DRrAINAGE AREA.—406 square miles (measured on topographic maps).

Recorps AvarLaBre.—November 14, 1919, to September 30, 1920,

GaGeE.—Water-stage recorder on left bank, downstream side of bridge, referenced to
gage datum by hook gage inside the well; chain gage on bridge is used for auxiliary
readings. Recorder inspected by J. S. Lewis.

DISCHARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND CONTROL.—Channel broken by one bridge pier, bed of gravel and
alluvial deposits; control for ordinary stages is well-defined riffle about 1,000 feet
below the gage, at extremely high stages control is probably at crest of dam 3
miles downstream.

EXTREMES OF DISCHARGE.—Maximum open-water stage recorded, 7.38 feet at 11.15
a. m. March 27 (discharge, by extension of rating curve, 5,930 second-feet); (a
stage of 10.0 feet was recorded at 5 a. m. March 14, but the channel was obstructed
by ice); minimum stage, about 1.45 feet on the morning of September 27 (discharge,
by extension of rating curve, 25 second-feet). i

Ice.—Occasional ice jams form at the control affecting the stage-discharge relation.

ReeuLATION.—OQOperation of mills at Willimantic causes large variationsin discharge.
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Accuracy.—Stage-discharge relation probably permanent, except when affected by
ice. Rating curve well defined between 100 and 3,500 second-feet. Operation
of water-stage recorder somewhat unsatisfactory at various times; see footnote to
daily-discharge table. Daily discharge ascertained by use of discharge integrator.
Records fair.

Discharge measurements of Shetucket Ri.ver at South Windham, Conn., during the year
ending Sept. 30, 1920.

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

Feet. | Secft.
477

Sec.-ft.
Oct. 23 | M. R. Stackpole........ 2.61 870

Jan. 2| M. R. Stackpole........

Nov. 7| B. L. Bigwood.. 3.95 1,410 | Mar. 31 |..... Lo () . 63 3,270
9e....dOenn. ... ..l 312 693 || July 28 | C. H. Pierce....... .. 506
Dec. 1) M. R. Stackpole........ 4.53 1,970 | Sept. 26 | M. R. Stackpole........ . 139

o Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Shettcket River at South Windham, Conn., for the year
ending Sept. 30, 1920.

Day. Nov. | Dec. | Jan. | Feb. i Mar. | Apr. | May. | June. | July. | Aug. | Sepi.
2,000 200 360 450 | 2,400 | 1,940 670 740 280 310
1, 500 290 500 | 50| 2,250 1,920 610 590 340 305
1,100 250 500 | 50| 3,000| 1,620 630 740 | 400 300
800 210 450 480 | 2,200 | 1,500 670 | 1,600 230 132
570 350 430 600 | 2,050 | 1,460 | 1,500 | 1,120 250 102
360 520 | 1,750 | 2,500 | 1,400 | 4,300 780 270 144
760 350 520 | 2,700 | 2,000 | 1,160 ] 2,650 570 240 220
900 340 500 | 2,000 | 1,760 | 1,180 | 1,850 485 230 245
120 400 560 | 1,700 | 1,460 | 2,500 | 1,300 450 290 245
820 400 520 1, 1,280 | 2,150 940 345 300 275
300 350 500 | 1,550 | 1,140 ; 1,720 760 315 295 700
360 300 500 | 1,150 | 1120 | 1,780 640 360 640 650
400 400 450 | 3,600 ' 1,400 | 1,760 620 430 540 690
600 390 400 | 5,200 | 3,000 | 1,940 750 550 420 610
660 350 450 | 4, 2,150 | 2,100 620 600 440 455
120 | 350 560 | 3,600 | 1,580 | 1,800 490 | 1,100 385 380
990 380 600 | 4,200 | 1,860 | 1,400 | 1,020 570 | 1,220 365
960 430 620 | 4,800 | 1,700 | 1,200 | 4,750 395 | 1,220 300
100 500 | 600, 3,500 | 1,600 | 1,050 | 3,750 870 | 960 210
100 450 600 : 3,000 | 1,340 940 | 2,100 510 590 330
21 900 420 560 | 2,800 | 1,380 890 | 1,850 430 425 315
22 1,050 410 450 | 2,300 | 2,200 2,300 | 1,600 400 350 310
23 680 400 560 | 2,700 2,000 3,350 | 1,500 400 495 310
24 640 380 500 | 3,600 | 2,400 | 2,050 | 1,350 345 290
25 500 350 500 | 4,300 | 2,600 1,600 | 1,200 700 320 345
26 480 400 500 | 5,200 2,100 | 1,360 | 1,000 | 1,200 325 148
27 460 400 500 | 5400 | 2,400 | 1,180 740 800 320 4
28 340 420 450 | 4,600 | 3,700 | 1,020 650 500 265 194
29 390 420 400 | 3,450 | 3,150 920 600 380 110 210
30.. 420 410 |.eee.n.. 3,600 | 2,200 780 700 370 300 760
31 330 400 f.eennnn. 2,900 |........ 710 ........ 320 330 |ienvenen

NOTE.— e-discharge relation affected by ice Dec. 18 to Mar. 20; daily discharge for this period based on
%&ghts, @ Ieasurements, weather records, and coml}arison with records of Quinnebaug River.
‘om water-g recorder incomplete Nov. 24 to Dec. 4; Jan. 15-17, 19-24, 31; Feb. 1-4, 12-29; Mar.

1-3; Apr. 24-28; May 15-19; June 8, 9, 21-26; July 22-28, 31; and Aug. 1-3.
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Monthly discharge of Shetucket River at South Windham, Conn., for the year ending Sept.

30, 1920. .
[Drainage area, 408 square miles.]
Discharge in second-feet.
. Run-off
Month. Per in inches.
Maximum. | Minimum. | Mean. squ?re
e.
1,950 400 849 2.09 1.32
2,300 330 992 2.4 2.81
500 200 370 911 105
620 360 502 1.24 1.34
5,400 450 2,820 6.95 8.01
3,700 1,120 2,080 5.07 5.66
3,350 710 1,570 3.87 4.46
4,750 490 1,39 3.42 3.82
1,600 315 602 1.48 171
1,220 110 423 1.04 .20
760 74 331 . 815 .01

CONNECTICUT RIVER BASIN.
FIRST CONNECTICUT LAKE NEAR PITTSBURG, N. H.7

LocarioN.—At dam of Upper Connecticut River & Lake Improvement Co. at
outlet of lake, 6 miles northeast of Pittsburg, Coos County.

DRrAINAGE AREA,—81.4square miles. (From surveys by Connecticut Valley Lumber
Co.) .

Recorps avamaBrLe.—October 1, 1916, to September 30, 1920.

Gaaee.—Four staffs, one near each outlet gate, all to the same datum which is 0.9
foot above the sill of the lowest outlet gate.

ExTrREMES OF sTAGE.—Maximum stage recorded for the year ending September
30, 1919, 24.15 feet December 11-14 (water stored, 2,645 million cubic feet)?;
minimum stage recorded 6.0 feet September 8 (water stored 600 million cubic
feet).?

Maximum stage recorded for the year ending September 30, 1920, 21.25 feet
December 26-28 (water stored, 2,276 million cubic feet)?; minimum stage re-
corded, 3.2 feet March 15 (water stored, 347.4 million cubic feet).

1917-1920: Maximum stage recorded, 24.15 feet December 11-14, 1918 (water
stored, 2,645 million cubic feet)8; minimum stage recorded, 2.1 feet February
17, 1917 (water stored, 252.5 million cubic feet)s.

RecuraTion.—The capacity of the lake is 2,651 million cubic feet at gage height
24.2. The storage is controlled by three gates, the sills of which vary from —0.9
to 14.4 feet on the gage. The records show only fluctuations in the level of the
lake and are used in making corrections, for effect of storage, to observed records
of flow of Connecticut River. Additional storage has been developed in Second
Lake and on tributary streams.

7 Previously published with records for Connecticut River at First Lake, N. H.
3 Does not include water stored in Second Lake or tributaries.



CONNECTICUT RIVER BASIN, 107

Daily gage height, in feet, of First Connecticut Lake near Pittsburg, N. H., for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan, | Feb, | Mar, | Apr. | May. | June, | July. | Aug. | Sept.
21.4 | 23.6 [23.7 2.9 [10.65| 9.7 |18.2 | 210 |16.1 |10.4 6.75

22,05 | 23.75 | 23.7 | 20.8 | 10.5 9.9 | 18.8 |20.8 | 15.7 | 10.15 6.6
22.5 | 23.8 | 23.7 |20.65|10.2 |10.0 |19.6 |20.5 |15.15| 9.8 6. 55

22,9 | 23.85| 23.7 | 20.55| 10.05 | 10.0 | 20.1 | 20.3 | 14.8 | ‘9.7 6.4

23.2 | 23.9 |23.75(20.45| 9.9 |10.0 |20.4 |20.1 |14.15| 9.6 6.3

23.35 | 23.9 | 23.7 | 20.3 9.65{ 10,1 | 21.3 | 20.15 | 13.55 | 9.5 6.2

23.35 | 23.95 | 23.65 | 20.15 | 9.4 |10.3 | 21.9 | 20.05| 13.15| 9.4 6.1

23.4 | 24.0 | 23.65 | 20.0 9.2 [10.5 |22.2 | 20.15] 12.7 9.35 6.0

23.4 | 24.05 23.65 | 19.9 9.1 |10.7 {222 |20.2 | 123 9.25 6.2

23.45 | 24.1 | 23.55 | 19.8 8.95| 10.85 | 22,3 | 20.25 | 11.95 | 9.1 6.3
23.55 | 24.15 | 23.6 | 19.6 8.8 | 11.05| 22.2 | 20.35 | 11.55 | 9.0 6.35
23.55 | 24.15 | 23.65 { 19.3 8.65 [ 11.5 | 22.1 |20,3 | 113 8.9 6.45
23.55 | 24.15 | 23.65 | 18.95 | 8.45| 12.05 | 22.1° | 20.2 | 11.0 8.8 6.85
23.6 | 24.15] 23.7 | 18,7 8.3 1125 {2205 20.35 | 10.9 8.65 6.95

23.65 | 24.2 | 23.75 | 18.2 8.15( 12.95{ 21.9 | 21.25 | 10.5 8.6 7.0
23.75 | 24.05 | 23.75 | 17.6 8.0 |13.05]21.3 | 21.65 | 10.4 8.5 7.08

23.9 | 3.9 {23.3 |17.3 7.85 1 13.55 | 21.1 | 21.65 | 10.2 8.45 7.1
24.0 | 23.8 |22.9 |17.0 7.7 | 13.75( 215 |2L5 9.9 8.35 7.15

24,0 | 23.8 (225 ;16.65| 7.6 |[13.95|2L.5 | 2.2 9.7 8.25 7.2
23.9 | 23.85(22.2 | 16.15] 7.45(14.15| 21.5 | 20.8 9.6 8.1 7.25
23.85 | 23.9 | 22.1 |15.65| 7.55| 14.4 | 21.45| 20.6 9.5 8.0 7.25
23.7 |23.9522.05 | 15.1 7.7 | 14.65 | 2L.5 |20.25 | 9.9 7.9 7.25
23.45 | 24.0 | 21.9 | 14.5 7.8 | 15,05 | 21.55 | 19.95 | 10.3 7.75 7.15
23.25 1 24,15 21.8 | 13.85| 7.9 | 15.6 | 21.55| 19.45 | 10.6 7.5 7.15

23.15 | 24.15 | 21.75 | 13.2 8.1 |16.0 |21.6 |18.95]10.85| 7.5 7.1
23.0 | 24.0 {21.6 |12.6 8.2 |16.8 {2197 18.4 | 111 7.4 7.05

23.15 | 23.85 | 21.5 | 12.0 8.3 [17.0 {21.8 | 18.0 ;11.2 7.25 7.0

23.25 | 23.75 | 21.45 { 11.35 | 8.55 | 17.0 | 21.65 | 17.75 | 11.4 7.15 6.7

23.4 [ 23.75121.3 |....... 9.0 [17.45]21.4 |17.2 | 11.25| 7.0 6.5
23.5 | 23.7 | 21.15 ....... 9.3 | 172.9 |21.2 |16.6 | 11.0 6.95 6.55
....... 23.7 1210 |.......| 9.5 |.......]2L1 |.......] 10.65] 6.85 |.......
13.75 | 19.95 | 20.0 6.95| 3.9 3.9 |10.4 |18.9 | 153 | 16.35| 12.7

14.3 | 20.05| 19.65 | 6.8 3.8 | 3.95|10.5 |18.3 | 15.25|16.65 | 12.1

14.65 | 20.15 | 19.25 | 6.75| 3.75 | 4.1 | 11.05|17.8 [15.05|16.95| 1L.5
14.95 | 20.25 | 18.75 | 6.6 3.7 4.35| 11.85 | 17.15 | 15.0 | 17.2 10.85

15.3 | 20.35 | 18,3 6.5 3.7 4.6 |12.5 [16.5 | 14.9 |17.4 10.3

7.15 | 15.6 | 20.4 | 17.9 6.4 3.65 | 4.9 |13.05| 16.2 | 14.8 | 17.55 9.8
7.65 | 15.85 1 20.5 | 17.55 | 6.3 3.65| 5.1 |13.55|16.0 | 14.6 | 17.65 9.35
8.0 |16.1 [20.55]117.25| 6.2 3.65 | 5.25 | 14.05 | 15.95 | 14.6 | 17.75 8.95
8.35 | 16.25 | 20.6 | 16.95| 6.1 3.6 5.35 | 14.9 | 15.85 | 14,55 | 17.85 8.6
8.7 | 16.5 | 20.7 | 18.6 6.0 3.55| 5.4 |15.7 | 15.8 | 14.55 | 17.9 8.2
9.2 | 16.65 | 20.8 | 16.2 5.9 3.5 5.45| 16.4 | 15.7 | 14.6 | 17.85 7.95
9.55 | 16.85 | 20.8 | 15.8 5.8 3.4 5.5 | 17.15 | 15.6 | 14.9 | 17.05 7.85
9.9 | 17.1 |20.85| 15.4 5.7 3.35| 5.55|17.75| 15.5 | 15.0 | 16.6 8.1
10,15 | 17.4 | 20.95 | 14.9 5.6 3.3 5.9 |18.3 | 15.4 | 15.15 | 16.3 8.35
10.4 [ 17.65 | 21.0 | 14.3 5.85 1 3.2 6.1 | 18.8 |15.3 {154 | 15.9 8.45
0.65 | 17.85 | 21.0 | 13.7 5.5 3.35 | 6.3 | 18.95 | 15.25 | 15.35 [ 15.6 8.6
0.95 | 18.0 | 21.05| 13.05 | 5.4 3.35| 6.4 | 19.05| 15.25 | 15.3 | 15.35 8.8
1.2 |18.2 | 21.1 {123 5.3 3.3 6.55 | 19.2 | 15.25 | 15.3 | 15.3 9.05
. 18.35 | 21.1 | 1L.7 5251 3.3 | 6.7 119.3 |15.2 | 153 15.2 9.2
18.5 | 21.1 | 10.85| 5.15| 3.3 7.0 | 19.5 | 15.15 | 15.3 | 15.2 9.3

18.65 | 21.15 | 10.3 5.1 3.3 7.35 | 19.6 | 15.1 | 15.05 | 15.25 9.5

18.8 | 21.15| 9.8 5.0 3.3 7.65 1 19.9 | 15,1 | 14.85 15.3 9.7

18.95 | 21.2 9.3 4.7 3.3 8.05 | 20.25 | 15.05 | 14.75 | 15.4 9.85

19.1 | 21.2 8.85 | 4.5 3.3 8.5 |20.35|14.95 | 14.75 | 15.45 | 10.0

) 8.45 | 4.4 3.3 8.75(20.5 | 14.9 | 14.7 | 15.5 10.15

8.1 4.3 3.4 9.0 | 20.55| 14.8 | 14.65 | 15.5 9.95

7.8 4.2 3.55| 9.2 | 20.45| 14.7 | 14.6 | 15.35 9.95

7.5 4.15| 3.75{ 9.45|20.35 | 14.6 | 14.55 | 14.85 9.9

7.2 4.0 4.05{ 9.9 {20.1 | 14.55| 15.0. | 14.1 9.9

7.1 . 3.65 | 10.2 | 19.8 | 15.0 | 15.45 | 13.65 9.15

7. 3.8 |... 19.4 |....... 16.0 | 13.25 PP,

1
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CONNECTICUT RIVER AT FIRST CONNECTICUT LAKE, NEAR PITTSBURG, N. H

LocaTion.—At the outlet of First Connecticut Lake, 6 miles northeast of Pittsburg,
Coos County.

DRrAINAGE AREA.—81.4 square miles. (From survey by Connecticut Valley Lumber
Co.)

REecorps AvarLaBLeE.—April 1, 1917, to September 30, 1920.

GagEs.—Gurley 7-day water-stage recorder on right bank about one-fourth mile below
the outlet dam, installed in July, 1918; inclined staff gage at same location in-
stalled in November, 1917, and used in determining sluice-gate ratings; scales on
gate frames indicate amount of sluice-gate openings; staff gage in lake above dam.

DiscEHARGE MEASUREMENTS.—Made from log bridge half a mile below gage, by wad-
ing, or from cable 200 feet above gage.

CHANNEL AND coNTROL.—Channel rough with rock bottom; channel at cable section
has been improved by removal of rocks and ledges; control for river gage is rock
ledge that extends completely across the stream; about 3 feet of fall immediately
below ledge.

CoMPUTATION OF DISCHARGE.—Beginning July 28, 1918, discharge determined from
water-stage recorder graph. Previous toinstallation of recorder, discharge through
three sluice gates, 6, 8, and 20 feet in width, determined from gate ratings based
on current-meter measurements and comparative readings of river gage, or from
daily readings of river gage when gates remained at same opening for 24 hours.
Discharge through one water wheel, used when slasher was in operation, deter-
mined from figures of water wheel efficiency and power output.

IoE.—Practically no effect from ice on the control section for river gage; formation
of ice in the sluice-gate openings materially changes conditions at gates.

Reauration.—About 4.1 billion cubic feet of storage has been developed in lakes and
ponds above the gage; all records of monthly discharge have been corrected for
effect of storage in First Lake, and, since October 1, 1919, for effect of storage
in Second Lake.

Accuracy.—Stage-discharge relation for river gage practically permanent, except
when affected by log jams. Rating curves for river gage well defined below 800
second-feet. Operation of water-stage recorder satisfactory. Rating curves for
middle and upper leaves of 6 and 8 foot gates fairly well defined for periods used.
Rating curves for lower sections of gates and for conditions of weir discharge
somewhat uncertain. Daily discharge since July 28, 1918, ascertained by apply-
ing rating table to gage heights at river gage, except for period May 7 to July 12,
1919, when discharge was ascertained by applying rating tables to records of gate
openings, giving due consideration to times of opening and closing gates and
changes in gate settings. (See “Computation of discharge.”) Records good when
river gage was used and fair for periods when records of gate openings were used.

Discharge measurements of Connecticut River at First Connecticut Lake, near Pittsburg,
N. H., during the year ending Sept. 30, 1919.

Gage Dis- Gage | Dis-
Date. Made by— B ei}it. ‘charge. || D2te- Made by— B e;;it_ charge.

Feet. | Secft. Feet Sec.ft
221 147 Feb. 2 303
1.47 20.6 2 2 60 311
2.06 90 3 3.14 656
2.39 104 3. 3.19 723
2.39 196 3 144 17.8
2. 56 269 4 2.25 167
00| % i Tos|
2.76 398 41 178 41.7
2.76 4. 2,13 116
3.05 587 4 2,44 241
3.05 593

@ Measurement made about half a mile below gage; practically no inflow between gage and measuring
section. Section rough and conditions unsuitable for current-meter measurements.
b Measurement made by wading 300 feet above gage.

NoOTE.—Measurements made at cable section except as noted.
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Datly discharge, in awondg'eet of Connecticut River at First Connecticut Lake near Pitts-

burg, N. H., for the years ending Sept. 30, 1919 and 1920.
Day. Oct. | Nov. | Dec. | Jan. | Feh. | Mar. ! Apr. | May..| June. | July. | Aug. | Sept.
1918-19.

eemsasecsancsn 11 16 37 153 315 487 16 28 45 855 519 170
12 15 41 153 316 322 60 29 481 863 493 164
12 14 45 153 287 317 101 30 466 792 415 160
12 16 51 153 177 307 120 30 302 | 1,020 240 155
12 18 54 153 202 302 69 32 169 | 1,020 236 144
41 19 57 153 236 297 17 74 270 990 232 140
18 20 59 153 232 295 18 402 166 718 217 143
14 20 64 149 232 290 19 569 170 678 227 143
12 20 65 289 232 283 18 638 172 642 224
12 23 67 32 312 270 18 655 342 607 219 14
11 24 70 35 4174 272 19 638 310 441 219 14
11 24 70 540 267 20 622 310 339 217 16
10 26 74 39 450 260 20 617 297 319 214 15
10 30 76 41 503 253 20 615 211 208 212 14
10 34 203 42 572 247 20 580 402 326 210 14
10 39 339 382 565 238 20 478 272 315 210 14
10 44 269 690 578 232 20 529 154 305 214 14
10 281 115 633 638 225 20 716 294 255 214 13
10 552 46 621 636 216 20 599 430 180 210 13
11 447 19 294 635 106 20 504 544 159 210 13
11 373 51 75 710 15 20 502 570 145 208 61
11 488 56 252 780 15 20 504 420 139 203 149
11 386 64 249 804 15 22 506 633 123 201 149
11 380 212 284 821 16 22 482 910 110 199 149
11 347 311 280 798 16 22 521 | 1,010 125 195 149
11 166 327 217 753 15 24 572 896 142 191 149
10 22 203 272 839 16 25 557 584 132 186 250
10 24 164 267 813 18 25 521 630 317 180 339
10 27 160 247 |....... 16 25 488 840 606 178 295
25 31 160 120 |....... 16 27 484 895 576 173 291

22| 23| 52| 22| 135| 240 160| 792| 124| 75| o012
22| 23| 2| 27| 12| 20| 1571 sarl| 432| S0 878
2| 24| 67| 22| 10| 24| 174 89| W[ 8| 865
21| 24| 65| 263| 107| 113| 224| s40| 283| 88| 796
20| 24| 55| 5| 95 8| iz| 70| 3B5| 88| 746
191 25| 4| 20! o7 g| o258 33l 2851 ssl. e
22| 25| 47| 2| 1M1 8] 248| 383| 350] 91| 659
2| 2| 4 227 | o8 8| ‘12| 01| 20| 8| 613
20| 26| 462! 219] 92 g| 12| 306| 307 88| 58
9] 27| 47| 206! 86 8| 14| 206| 329| 382| 340
19| 28 56| 197| 8 8| 14| 200] 30| 730
18] 20! 01| 88| 74 8| 15| 0| 62| 78| 207
20! 20| 611! 176] 106 g| 16| 28| 14| 57| 28
20| 291 60| 1| 121 8| 15| 24| 10| s8] 161
20| 2| 60| 164 114 8| 20| 20| 10| 690 56
1] 30| 76| 15| 104 8 168 140 6l 8
19 30 501 19| 95 8| 49| 60| 140| 320 8
20| 30| &8| 0| 8 8| 55| 13| 140| 368| 136
20| 30| 77| 18| 86 9| 554 15| 186| 228| 168
20| 30| 76| 135| 8 9| 54| 136| 264 75 8
20| 30| 63| 135] 83 9| s08| 16| 32| 75 8
20! 30| 58| 204] &3 9| 324| 152| 38| 75 8
21| 30| 47| 27| 78| 10| 361| 148 40| 75 8
211 30| 498| 214| 74| 10| 400| 148| 13| 75
221 3| 451| 196| 72| 10| 402| laa| 136 75| 216
72| 22| 30| a9l 14| 76| 10| 40| 140| 36| 181 325
200 | 22| 30| 38| 72| 8| 10| 40| 10| 119 213
219 22| 94| 350| 19| 104 10| 465| 140| 69| 818 213
11| 24| 23| 317| 19| 12| 11| 574 0| 69| 90 209
20| 24| 68| 302]....... 25| 3B 22| 72| 84| 20
22 |....-.. 530 | 207 |10 M5 [....o.. 762 |....... 75| 882l.....
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Monthly discharge of Connecticut River at First Connecticut Lake near Pittsburg, N. H.,
- for the years ending Sept. 30, 1919 and 1920.

(Drainage area, 81.4 square miles.)

G rl Discharge  corrected
Observed discharge (second-feet.) hfj Sligmgis for storage (second-
in First feet).
a:g]" a Run-off
nnec- un-
Month. ticut in inches.
lakes Per
Maximum, | Minimum. Mean. (millions Mean. square
of cubic mile.
feet).a
1918-19.

October........ .- 41 10 13.4 ] +1,103.3 425 5.22 6. 02
........ 552 14 131 +377.5 277 3.40 3.7
........ 339 37 120 +25.6 129 1.58 1.82

January...... [ 690 32 220 —341.6 92 1.13 1.30

bruary. ........ 839 177 516 —1,104.9 59 . 725 .76
............ 487 15 183 —194.6 110 1.35 1.56
............. 120 16 29 +922.6 385 4.73 5,28
......... 716 28 455 +380.4 600 7.37 8.50
............ 1,010 166 453 —541. 8 244 3.00 3.35
. 1,020 110 454 —651.1 211 2.59 2.9
. 519 172 233 —384.0 90 L1l 1.28
. 339 13 114 —28.6 103 1.27 1.42
The year.. . 1,020 10 242 —428.2 228 2.80 38.07
.......... 332 16 108 +307.1 223 2,74 3.16
. 24 18 20.7 +752.1 311 3.82 4.26
. 530 23 72.1 +143.0 126 1. 556 .79
. 878 297 542 —1,454.7 ) Q) ®)
. 292 135 197 —451.8 17 .209 .23
N 245 72 108 +92.3 142 1.74 2,01
. 240 8 35,0 | +1,220.0 506 6.21 6.93
. 762 12 306 +884.7 636 7.81 9.00
847 122 316 —548. 104 1.28 1.43
432 69 208 +241.8 208 3.66 .4.22
. 882 75 343 —742,1 66 .811 .94
....... 912 7 340 —588.3 113 1.39 )
The year. .. 912 7 217 —144.3 212 2,60 35. 52

e Not computed for Second Lake, for year ending Sept. 30, 1919.
b Depletion of storage during January slightly ex

ed total discharge past the gage during the month.



" CONNECTICUT RIVER BASIN. 111

CONNECTICUT RIVER AT ORFORD, N. H.

LocarioNn.—At covered highway bridge between Orford, N. H., and Fairlee, Vt.,
8 miles downstream from Waits River and 22 miles above White River.

DRAINAGE AREA.—3,100 square miles,

RECORDS AvAlLABLE.—August 6, 1900, to September 30, 1920. )

GAGE.~Chain on upstream side of bridge, and inclined staff on left bank 25-feet
below bridge.

lglscmnen 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
high stages is probably at the dam at Wilder, 20 miles downstream.

EXTREMES OF DISCHARGE.—Maximum stage recorded for the year ending September
30, 1919; 21.35 feet at 7 a. m. April 14 (discharge, 29,600 second-feet); mini-
mum stage recorded, 39 feet at 6 p. m. August 23 (discharge, 820 second-feet).

Maximum stage recorded for the year ending September 30, 1920, 24.8 feet at
7 a. m. March 29 (discharge, by extension of rating curve, 37,200 second-feet);
minimum discharge, 980 second-feet February 27 to March 4 (stage-discharge
relation affected by ice).

1900-1920: Maximum stage recorded, 33.4 feet at noon March 28, 1913 (dis-
charge, by extension of rating curve, 57,300 second-feet); minimum 24-hour
discharge, 288 second-feet, September 28, 1908,

Ice.—Stage-discharge relation affected by ice, usually from December to March;
ice cover usually remains in place throughout the winter.

RecuraTION.—About 4,100 million cubic feet of storage has been developed at First
and Second Connecticut lakes and on tributary streams above Pittsburg. No
correction made for storage in lakes from August 6, 1900, to September 30, 1916;
correction made for storage in First Lake October 1, 1916, to September 30, 1919,
and for storage in First and Second lakes October 1, 1919, to September 30, 1920.

-There are several power developments above the station, but the operation of
these mills does not seriously affect the distribution of flow.

Accuracy.—Stage-discharge relation affected at times by use of flashboards at Wilder
dam and during the winter by ice. Several rating curves have been used, each
fairly well defined for range covered. Gage read to half-tenths twice daily.
Daily discharge ascertained by applying rating table to mean daily gage height,
with correction for ice during the winter. Records good.

Discharge measurements of Connecticut River at Orford, N. H., during the years ending
Sept. 80, 1919 and 1920.

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

1919,
June 18
July 18

29

Aug. 9
Sept. 16

o
o8

55 gEE

Jan. 21| H. w Fear..

1920.
Feb. 19

=
©
-
=]

e Stage-discharge relation affected by ice.
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Daily dischdrgc, in second-feet, of Connecticut River at Oxzford, N. H., for the years ending
Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July.] Aug. | Sept.
6,300 | 3,300 | 3,500 | 3,200} 12, 10,200 | 4,150 | 4,100 [ 1,260 | 1,530
5,100 | 3,900 | 3,000 | 4,700 | 9,770 | 10,400 | 3,930 | 3, 1,600 | 1,810
4,600 | 5,800 | 2,800 | 5,800 | 8,450 { 11,800 | 3,820 | 2,650 [ 1,530 { 1,640
4,500 | 6,100 | 3,800 | 5,500 | 7,880 | 11,800 | 3,600 | 2, 1,530 } 1,500
4,400 | 5,700 | 2,800 | 5,400 | 7,600 | 11,600 | 3,270 | 2,510 | 1,420 | 1,470
4,300 { 5,000 | 2,800 | 6,700 | 8,740 | 12,300 | 2,950 | 2,460 | 1,200 | 1,210
4,300 | 4,400 | 2, ) 12,000 | 12,100 | 2,850 | 2,170 | 1,370 | 1,180
4,500 | 4,400 | 2,200 | 5,500 | 17,000 | 11,600 | 3,600 | 2,000 | 1,320 | 1,260
4,300 | 4,600 | 2,400 | 5,300 | 13,900 | 10,100 | 4,720 | 1,930 | 1,060 | 1,670
4,200 | 4,300 | 2,400 | 5,800 | 17,800 | 8, 5,840 | 1,870 | 1,010 | 2,190
4,000 | 3,900 | 2,000 | 6,700 | 15,700 | 8,020 | 5,200 | 1,840 | 985 | 2,390
4,000 | 3,500 | 2,000 | 6,000 | 20,700 | 7860 | 4,150 | 1,780 | 960 | 2,060
4,300 | 3,000 | 2,100 | 5,900 | 28,900 | 6,760 | 3,270 | 1,530 | 960 | 5,910
4,700 | 3,000 | 2,100 | 5,000 | 29, 6,100 | 2,750 | 1,260 | 1,010 | 8,520
6,000 | 3,300 | 2,200 | 4,000 | 28,400 | 5,580 | 2,560 | 1,500 | 1,080 | 7,400
8,600 | 3,500 | 2,200 | 3,800 | 23,200 | 5,580 | 2,650 | 1,530 | 1,110 | 5,050
9,500 | 3,000 | 2,200 | 3,600 | 18,500 | 5, 3,490 | 1,500 | 1,260 | 3,500
8,000 | 3,200 | 2,100 | 3,400 | 16,600 | 7,740 | 4,610 | 1,470 | 1,440 | 2,860
6,000 | 3,200 | 1,900 | 5, 5,200 | 10, 4,960 | 1,320 | 1,340 | 2,370
5,100 | 3,200 | 1,850 | 7, 13,900 | 9, 4,040 | 1,340 | 1,320 | 2,120

’
4,600 | 3,500 | 1,850 | 12,000 | 12,300 | 8,300 | 3,380 | 1,200 | 1,180 | 1,900
4,400 | 3,500 | 1,850 | 17,000 | 11, 7,180 1 2,950 [ 960 § 1,010 | 1,760
5,500 | 8,300 | 1,900 | 14,800 | 11,300 | 13,700 | 2,290 | 1,010 | 910 | 1,760
9, 3,700 | 2,100 | 13,200 | 10,700 | 12, 2,290 | 1,110 [ 010 | 2,040
12,500 | 4,700 | 2,200 | 11,600 | 11,200 | 10,400°) 1,950 | 1,110 } 985 ) 2,420
13,500 | 5,300 | 2,200 | 10,500 | 12,300 | 9,030 | 2,030 | 1,130 | 1,320 | 2,680
11,600 | 5,300 | 2,200 | 10,200 | 11,300 | 8,300 | 2,380 | 1,160 | 1,670 | 2,960
7,500 | 5,200 | 2, 1,441
6,000 | 4,800 1,
4,600 | 4,400 1,
3,800 | 3,900 1,

1,220 ,840 | 2,820 | 2,910 | 2,040
10,600 | 2,700 | 1,220 26,300 | 21,300 | 4,610 | 4,810 | 3,600 | 2,200
7,600 | 2,600 | 1,220 980 | 22, 18,700 | 4,500 | 5, 3 2,460
5,700 | 2,400 | 1,220 980 | 19,500 | 16,600 260 | 4,470 | 2 2,370
5,600 | 2,200 | 1,200 | 1,100 | 16600 | 15,300 [ 4,150 | 4,470 | 2,040 | 2,
5,450 | 2,100 | 1,200 [ 1,250 | 21,500 | 13,500 | 4,380 | 4,140 | 1,900 | 2,280
5,300 | 2, 1,180 | 1,400 | 22 12,300 | 5,080 | 3,920 | 1,700 | 2,280
5,450 | 2, 1,180 | 1,600 | 17,000 | 12,600 | 5,960 | 3,700 } 1,700 ; 2,120
6,000 | 1, 1,160 | 1,700 | 13,300 | 16,300 | 5,960 | 3,100 | 1,640 [ 2,
6,800 | 1,800 | 1,160 | 1,750 | 10,400 | 19,300 | 4, 3,300 | 1,340} 2,
6,350 | 1,700 | 1,120 | 1,680 | 9,620 | 18,000 | 4,260 | 3,400 | 1,520 | 2,820
6,000 | 1,600 | 1,100 [ 1,700 | 9,470 | 17,000 3, 1,580 { 2,910
6,500 | 1,550 | 1,100 | 2, 12,000 | 13,700 | 2,850 | 2,730 | 1,830 | 8,
6,900 | 1,500 { 1,060 | 3, 28,400 | 11,500 | 2, , 2,730 | 7,
7,000 | 1,500 | 1,060 { 4,350 | 29,700 | 10,100 | 2,380 | 2,460 [ 3,400 { 6,720
6,100 | 1,450 | 1,040 | 4,800 | 26,300 | 9,180 | 2,380 | 2,910 | 5,050 | 5,410
5,350 | 1,450 | 1,040 | 5,200 | 26, 8,450 | 2,380 | 2,910 | 4,470 [ 4,250
4,500 | 1,450 | 1,020 | 6,250 | 24,800 | 9,030 | 2, A 3,600 | 3,810
3,820 | 1,450 | 1,020 | 6, 22,700 | 9,620 | 2,130 | 2,370 | 2,910 | 4,580
3,520 | 1,450 | 1,020 [ 5,700 | 21,100 | 9,920 | 2,040 | 2,370 | 2,460 | 5,630
3,900 | 1,450 | 1,020 | 5,200 |-21,700 | 9,920 | 2,200 | 3,200 | 1,80 | 5,170
3,100 | 1,450 | 1,020 | 4,800 | 28,000 | 12,500 | 1,970 | 3,810 | 1, 4,030
2,950 | 1,400 | 1,000 | 4,350 | 31,900 | 14,200 | 2,040 | 3,500 | 1, 3, 500
2,900 | 1,300 | 1,000 | 5, 32,800 | 11,600 | 2,040 | 3,500 | 1,580 820
2,800 | 1,250 | 1,000 | 8,000 | 31,900 | 10,400 | 1,760 { 3,500 | 2,280 | 2,370
2,500 | 1,250 | 1,000 } 12,600 | 27, 8,740 | 1,700 | 3 2,280 | 2,120
2,350 | 1,250 | 980 | 21,100 | 22,300 | 7,740 | 1,580 | 2,910 | 1, 1,870
2,350 | 1,300 | 980 | 31,000 | 19, ,180 | 1,580 | 2, 1,580 [ 1,
2,600 | 1,250 | 980 | 36,300 | 26,500 | ©7220 | 1,580 | 1, 1,58 | 2,120
2,700 | 1,250 |..... ..| 36,400 | 28,000 | 5,330 | 1,640 | 1,580 | 1,460 | 2,820
2,700 | 1,250 |.......| 35,600 {........| 5,330 \..C....) 1,580 | 1,640 |-.....

Norte.—Stage-discharge relation affected by ice Dec. 1, 1918, to Mar. 21, 1919, and Dec. 3, 1919, to
Mar. 29, 1920. Discharge for these periods based on gage ﬁeights corrected for effect of ice by means of
discharge measurements, observer’s notes, and weather records.
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Monthly discharge of Connecticut River at Orford, N. H., for the year ending Sept. 30, 1919.
{Drainage area, 3,100 square miles.]

Observed discharge Gainorloss) Discharge somocted
(second-feet). in storage
at Fi (second-feet). off
Month. Wﬁl»k cut in inches
. © *
. . ¢ (millions of Per
Maximum.| Minimum.| Mean. |5 u0 Toet). Mean. squaremile,

28,000 840 9,810 | +1,103.3 10,200 3.29 3.7
, 610 9,630 +371.5 9,780 3.15 3.51
13,500 , 800 6,140 +25.6 6,150 1.98 2.28
6,100 , 000 4,130 —341.6 4,000 1.29 1.49
3,500 850 2,300 | —1,104.9 1,840 . 594 .62
27,400 , 200 980 —194.6 8,910 2.87 3.31
29, 500 600 14,700 +922.6 15,100 4.87 5.43
13,700 , 610 8,950 +389. 4 9,100 2.94 3.30
5,840 1950 3,570 ~541.8 3,360 1.08 1.20
4,100 960 1,720 ~651.1 1,480 477 .55
1,620 | 910 1,230 —384.0 1,090 .352 .41
8,520 1,180 2,730 —928.6 2,720 .877 .98
The year... 29,500 910 6,180 —428.2 6,170 1.99 26.96

Nore.~Correction made for storage}}in First Lake.

Monthly discharge of Connecticut River at Orford, N. H., for theyear ending Sept. 30, 1920
[Dl%ainage area, 3,100 square miles.]

‘ Gai Discharge corrected .
Discharge in gecond-feet. i:‘&gﬁ,‘,"g? for storage
| at (second-feet). Run-off
Month. : i Conlnaicgcut in inches.
S (millions of Per
Maximum.| Minimum.| Mean. cubie feet). Mean. squaremile:

8,050 ,600 4,650 | +307.1 4,760 1.54 1.77
17,600 700 8,220 +752.1 8,510 2.75 3.07
10, 600 | 350 990 +143.0 5, 1.63 1.88
2,700 1250 1,670 | —1,454.7 1,130 .365 .43
1,220 1980 »0f —451.8 910 . 204 .32
36,400 : 980 8,210 +92.3 , 240 2.66 3.07
32,800 9,470 22,700 | -+1,220.0 23,200 7.48 8.34
, 200 5,330 12,500 +884.7 12,800 4.13 4.76
5,960 , 3, —548.4 2,910 939 1.05
5,650 1,580 3,170 —241.8 3,260 1.02 1.18
5,050 L 2 —742.1 2,020 .652 .75
7,000 1,970 3, —583.3 3,050 . 984 1.10
36,400 ? 6,320 —144.3 6,320 2.04 2.7

Note.—Correction made for storagein First Connesticut Lake and Second Connecticut Lake.
102721—23—wsp 501—8
|
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CONNECTICUT RIVER AT SUNDERLAND, MASS.

LocarioNn.—At five-span steel highway bridge at Sunderland, Franklin County, on
road leading to South Deerfield, 18 miles in a direct line and 24 miles by river
above dam at Holyoke. Deerfield River enters the Connecticut from the west 8
miles above station.

DRAINAGE AREA.—8,000 square miles.

Recorps AVAILABLE.—March 31, 1904, to September 30, 1920.

GaeEs.—Chain on downstream side of bridge; Sanborn water-stage recorder installed
September 3, 1916. Gage read and recorder inspected by Mary S. Hull.

DISCHARGE MEASUREMENTS.—Made from highway bridge.

CHANNEL AND cONTROL.—Channel deep, with bottom of coarse gravel and alluvial
deposits. Control at low stages not well defined but practically permanent. At
high stages the control is at the crest of the dam at Holyoke.

EXTREMES OF DISCHARGE.—Maximum stage recorded for the year ending September
30, 1919, 23.55 feet at 11 a. m. March 29 (discharge, 78,200 second-feet); minimum
stage recorded, 0.3 foot at 8 a. m. July 21 and 8.30 a. m. July 28 (discharge, by
extension of rating curve, 500 second-feet).

Maximum stage for the year ending September 30, 1920, 28.1 feet during the
night of March 27-28 (discharge, by extension of rating cuffve, 97,000 second-feet);
minimum stage recorded, 0.99 foot at 8 p. m. October 5 (discharge, 1,070
second-feet).

1904-1920: Maximum stage recorded, 30.7 feet during the night of March 28,
1913, determined by leveling from flood marks (discharge, by extension of rating
curve, 108,000 second-feet); minimum stage recorded, 0.3 foot July 21 and 28,
1919 (discharge, by extension of rating curve, 500 second-feet).

Ice.—The river usually freezes over early in the winter, but the ice is likely to break
up at times of sudden rises in stage, and at those times it occasionally forms ice
jams at Northampton, 10 miles below the station, causing several feet of back-
water at the gage.

Recuration.—Distribution of flow affected by operation of power plants at Turners
Falls and by regulation of Deerfield River (see ‘‘ Deerfield River at Charlemont,
Mass.”). The effect of the regulation is shown by low water at the gage on Sun-
days and Mondays. Storage in Somerset reservoir and First Connecticut Lake
has little effect on the monthly discharge as measured at Sunderland.

AccuraAcy.—Stage-discharge relation practically permanent, except when affected
byice. Rating curve well defined between 1,500 and 70,000 second-feet. Chain
gage read to half-tenths twice daily; gage heights from water-stage recorder used
for stages below 10.00 feet. Daily discharge ascertained by applying rating table
to mean daily gage height, with correction for ice during winter. Recerds
good except for extremely high stages and for times of ice effect, for which they
are fair,

Discharge measurements of Connecticut River at Sunderland, Mass., during the years end-
ing Sept. 30, 1919 and 1920.

Gage Dis- — Gage | Dis-

Date. Made by— height. | charge. Date. Made by- height. | charge.
1919, | Feet. Sec.-iﬂ. 1920. Feet. | Sec.ft.
Jan. 22 | M. R. Stackpole. ..| 87.16 8,180 (| Jan. 10 | Stackpole and Price....| ¢5.36 5,870
Feb. 18 | J. W. Moulton.. o e4.25] 4,020 || Feb. 17 |..... A0ennneenianannn. a6.06 | 5,250
Apr. 18 | M. R. Stackpole. ..} 14.57 | 41,900 || Mar. 11 | H. S. Pri eeeee.| @9.3¢ | 11,100
28 |..... {3 [ R 9.46 | 23,400 || Aug. 27 | Stackpole and Lamson.; 3.38 4,820

a Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Connecticut River at Sunderlend, Mass., for the years
ending Sept. 30, 1919 and 1920.

Day.| Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1%8-
1 10,700 | 11,000 | 43,500 | 18,100 | 10,700 | 7,9t0 | 2,380 | 1,620
8,600 | 20,100 | 35,000 | 20,800 | 7,180 | 7,910 | 1,840 | 2,020
6,400 | 18,400 | 28,500 | 24,100 | 8420 | 7,300 [ 1,180 | 3,940
7,500 | 18,300 | 23,200 | 24,000 | 10,100 | 4,120 | 1,450 | 7,910
7,100 | 17,000 | 26,200 | 28,500 | 8,690 | 2,510 | 2,320 | 8,040
6,700 | 21,400 | 16,200 | 27,700 | 9,810 | 2,320 | 2,940 [ 5,100
6,200 | 22,700 | 23,200 | 25,500 | 6,840 | 3,580 | 3,500 | 2,020
6,200 | 20,100 | 33,400 | 24,500 | 3,330 | 4,800 | 3,500 | 1,960
4,800 | 18,400 | 35,300 | 23,800 | 4,300 | 4,490 | 2,510 | 4,500
5,700 | 24,000 | 38,000 | 21,900 | 7,300 | 3,850 | 1,510 | 8690
8,600 | 24,500 | 36,100 | 21,200 | 11,000 | 3,760 | 1,780 | 6,950
000 | 21,600 | 41,600 | 21,200 | 11,200 | 3,580 | 2,650 | 7,540
6,200 | 19,000 | 45,500 | 22,300 | 10,900 | 1,780 | 2,580 | 11,200
5,600 | 17,200 | 48,600 | 20,400 | & 040 | 2,200 | 2,650 | 18,300
6,300 | 14,800 | 46,200 | 17,900 | 3,760 | 3,850 | 2,870 | 14,800
£,800 | 4,100 | 11,700 | 44,300 | 15,000 | 4,500 | 4,030 | 2,200 | 13,000
8,800 | 4,800 | 12,800 | 44,700 | 15,700 | 5,830 | 3,940 | 1,230 | 12,200
500 8, 5,300 | 14,700 | 41,600 | 33,400 | 5,620 | 3,850 1,(7’% 9,960
300 8 7,000 | 17,400 | 37,700 | 32,700 | 5,410 | 2,800 | 3, ) 180
400 7, 6,200 | 21,900 | 33,800 | 27,700 | 5,830 | 1,510 | 3,170 | 6,950
25,800 | 8,800 s,% 6,200 | 26,600 | 30,000 | 28,100 | 7,300 | 1,900 | 3,250 | 3,580
23,200 | 8200 | 7, 5,300 | 36,900 | 27,400 | 51,300 | 6,050 | 3,170 | 3,000 | 4,500
21,400 | 17,600 | 7, 4,400 | 36,900 | 24,000 | 65,700 | 4,990 | 5,620 | 2,800 | 4,790
18,300 | 24,700 | 10, 5,800 | 34,200 | 23,200 | 58,000 | 5720 | 5,100 | 1,960 | 5,410
15,700 | 33,100 | 13, 6,300 | 31,200 | 21,700 | 44,700 | 5,830 | 3,410 | 3,940 | 5,100
15,700 | 36,500 14,% 6,000 | 28,500 | 30,400 | 38,000 | 5,830 | 2,380 | 4,030 | 5,720
12,800 | 31,500 | 15, 5,410 | 38,800 | 15,700 | 30,800 | 4,400 | 1,560 | 3,580 [ 5,300
8,160 | 23,200 | 13,000 | 6,050 | 73,000 | 19,900 | 26,200 | 3,670 | 1,780 | 2,940 | 3,760
12,000 | 15,000 | 12,300 |... 78,000 | 19,000 | 24,000 | 2,200 | 2,720 | 2,720 | 5,200
12,300 | 10,200 | 12,000 67,800 | 18,400 | 19,200 | 4,400 2,870 | 2,450 | 6,490
et 10,100 | 11,700 55,700 |........ 18,400 |........ 2,720 | 2,320 |.......
16,900 | 27,700 | 9,500 | 2,450 | 2,300 | 69,800 | 58,500 | 11,500 | 5,720 | 2,020 [ 4,030
23,200 | 27,000 | 7,900 | 3,000 | 4,800 | 66,900 | 52,100 | 10,900 | 5,200 | 3,100 | 3,760
30,000 | 24,300 | 5,200 | 5,000 | 4,800 | 66,900 | 47,400 | 11,000 | 6,270 { 5,200 | 3,670
30,000 | 18,800 | 2,450 | 4,800 | 4,600 | 66,100 | 43,100 | 12,000 | 9,100 | 6,950 | 3,410
28,900 | 13,000 | 3,200 | 4,600 | 5,200 | 61,700 | 40,400 | 9,660 | 7,300 | 6,950 | 2,200
22,800 | 11,000 | 5,600 | 5,400 | 5,400 | 66,100 | 36,100 | 7,060 7,540 | 5,940 | 2,260
19,900 | 9,520 | 6,500 | 3,000 | 5,400 | 62,100 | 32,700 | 11,300 | 9,380 | 3,760 | 4,030
17,600 | 12, 5,600 | 1,840 | 6,700 | 54,100 | 31,500 | 13, 7,660 | 2,320 | 4,790
15,700 | 13,600 | 6,000 | 2,700 | 9,500 | 44,700 | 33,800 | 13,300 | 6,950 | 3,330 | 5,090
14,800 | 18,800 | 5,400 | 5,000 | 9,800 | 37,300 | 30,800 | 12,500 6,050 | 4,600 | 6,270
13,100 | 21,400 | 3,000 | 5,200 | 10,100 | 35,000 | 36,100 | 12,800 | 3,330 | 5,830 | 6,270
14,300 | 17,800 | 4,600 | 4,600 | 8,950 | 28,100 [ 36,500 | 10,200 | 4,890 | 7,780 | 4,400
,600 | 16,700 | 6,000 | 4,800 | 10,200 | 38,000 | 32,700 | 4,210 | 6,160 [ 7,300 | 5,200
31,200 | 24,700 | 6,000 | 4,400 | 18,800 | 72,200 | 29,600 | 5,510 | 6,840 [ 9,520 | 6,950
31,500 | 20, 5,800 | 2,450 | 24,300 | 75,000 | 27,700 | 6,380 | 6,720 | §550 | 7,540
28,100 | 18,100 | 5,400 | 2,450 | 24,300 | 68,100 | 26,600 | 6, 6,840 | 11,200 | 12,000
21,400 | 17,800 | 5,200 1 5,000 | 24,700 | 65,300 | 23,600 | 9,520 5,410 | 14,200 | 9,520
19,300 | 16,000 | 3,200 | 4,600 | 29,300 | 62,100 | 20,300 | 18,100 | 3,170 | 12,000 | 8,820
16,200 | 14,700 | 5,800 | 4,400 | 29,300 | 57,300 | 18,300 | 19,700 | 5,100 | 11,800 | 4,400
14,000 | 12,600 | 5,600 | 5,200 | 27,000 | 50,100 | 18,500 | 10,400 | 6,380 | 9,380 | 4,790
13,300 | 8,200 | 5,400 | 4,600 | 23,200 | 52,500 | 19,500 | 8,290 | 6,950 | 6,380 | 6,830
11,800 | 7,700 | 5,000 | 2,300 | 19,500 | 57,700 | 28,500 | 9,950 | 7,540 | 4,210 | 9,660
11,300 | 10,400 | 4,600 | 2,100 | 22,100 | 67,700 | 33,100 | 12,000 | 7,910 | 3,330 | 8,030
12,600 | 10,700 | 5,600 | 5,200 | 24,300 | 73,800 | 30,400 | 9,100 | 7,660 | 4,690 | 5,940
14,700 | 8,400 | 2,700 | 4,600 | 33,800 | 72,600 | 21,400 | 8960 | 4,210 { 5,200 | 4,120
16,000 | 8,400 | 4,200 | 4,600 | 50,100 | 63,700 | 22,700 | 6,720 | 5,100 | 4,400 | 1,840
;600 | 8,700 | 5,400/ | 4,400 | 87,500 | 55,700 | 18,800 | 3,500 | 6,270 [ 3,940 | 3,940
24,300 | 5,200 | 5,200 | 3,850 | 89,500 | 52,500 | 17,800 | 4,990 | 6,160 | 3,170 | 6,380
21,000 | 5,800 | 5,200 g,mo 81,700 | 64,500 | 12,300 | 5,720 | 5,620 | 1,780 | 4,120
22,800 | 8,200 | 5,200 [..... 75,100 | 63,300 | 14,000 | 6,490 | 5,300 | 2,510 | 4,900
........ 8,400 | 4,800 |.......1 75,500 |........| 10,400 |........[ 3,670 | 3,670 |.......

Nore.—Stage-discharge relation affected by ice Dec. 10-22, 1918, Dec. 28, 1918, to Feb. 26, 1919, and
Dec. 17, 1919, to Mar. 26, 1920. Discharge for these periods based on gage heights corrected for effect of ice
by means of discharge measurements, observer’s notes, weather records, and comparison with discharge
records at other stations on the river.
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Monthly discharge of Connecticut River at Sunderland, Mass., for the years ending Sept.
30, 1919 and 1920.

[Drainage ares, 8,000 square miles.] ¢
Discharge in second-feet.
Run-off
Month. . Per | ininches.
Maximum.| Minimum.; Mean. square
. mile.
1918-19. .
34,200 6,380 15,000 1.83 2.17
34, 600 6,840 | 17,800 2.22 2.43
36, 500 7,060 | 14,200 L78 2.05
19,000 7,20 | 10,600 1.32 1.5
10, 700 4100 6,300 .788 .82
78,000 1,000 | 28,200 | 3.52 4.06
48,600 15,700 | 31,700 3.96 4,42
65,700 15,000 | 28,100 | 3.5 4.05
11, 2,200 6,640 .830 .93
7,910 1,510 3,660 .458 .53
4,030 1,180 2,580 .322 .37
September. . ... 11100 18,300 | . 1,620 6,790 .849 .05
Theyear. .. ...coiiiiimiiiinniaanannns, 78, 000 1,180 14, 400 1.80 24.35
1919-20.
Ociober. . .. 12,800 1,670 | 8730| L09 1.26
November. . 31, 500 11,300 | 20,000 2.50 2.79
27, 700 5,200 | 14,400 1.80 2.08
9,500 2,450 5,200 -850 .75
5,400 1,840 | 3,950 L4904 .53
89, 500 2,300 | 27,400 3.42 3.94
75,900 28,100 | 59,100 7.39 8.24
, 500 10, 400 29,200 3.65 4.21
19,700 3,500 | 9,73 1.22 1.3
9,380 3170 6,210 776 .89
14, 200 1,780 5,970 746 .86
12,000 1,840 5,510 .688 1T
89, 500 1,670 | 16,300 2.04 27.68

PASSUMPSIC RIVER AT PIERCE’'S MILLS, NEAR ST. JOHNSBURY, VT.

LocarioN.—At suspension footbridge just below Pierce’s mills, 2 miles below mouth
of Sheldon Branch, 4 miles above mouth of Moose River, and 5 miles north of
St. Johnsbury, Caledonia County.

DraiNAGE AREA.—237 square miles.

RECORDS AVAILABLE.—May 26, 1909, to July 24, 1919, when station was discontinued.

Gage.—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;
read by W. I. Cox, and Clinton G. Taylor.

DiscBARGE MEASUREMENTS.—Made from foot bridge or by wading below the bridge.

CHANNEL AND CONTROL.—Channel composed of ledge rock partly covered with
gravel and alluvial deposits. At high stages the control is probably at the dam
near Centervale.

EXTREMES oF DiscHARGE.—Maximum stage recorded during year, 9.4 feét at noon
October 31 (discharge, by extension of rating curve, 4,320 second-feet); minimum
stage recorded, 0.95 feet at 6.30 a. m. July 19 (discharge, 35 second-feet).

1909-1919: Maximum stage recorded, 14.8 feet during the night of March 27,
1918, determined by leveling from flood marks (discharge not computed); mini-
mum stage recorded, zero flow at different times owing to water being held back
by mills. .

Ice.—River freezes over at the control, causing®the stage-discharge relation to be
seriously affected; ice jams occasionally form below the gage.
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REauLATION.—There is a small diurnal fluctuation caused by the operation of Pierce's

Ag

mills, just above the station, and by other mills farther upstream. The effect of
the diurnal fluctuation was studied by means of a portable automatic gage from
August 16 to September 11, 1914. Although the results obtained from twice-
a-day gage heights were found to be occasionally in error for individual days,
yet the mean di rge for the period as determined from twice-a-day gage heights
and from hourly readings were found to be identical.

curacy.—The 8ta.ge—discharée relation has remained practically permanent,
exceptwhen affected by ice. Rating curve fairly well defined below 2,000 second-
feet. Gage read to quarter-tenths twice daily. Daily discharge ascertained by
applying rating table to mean daily gage height, with correction for effect of
ice during the winter. Re¢ords good.

Discharge measurements of Passumpsic River at Pierce’s mills, near St. Johnsbury, Vt.,

during the year ending Sept. 30, 1919.

L 4
Drate. Made by h%i:%ft. clglrsée.
. Secft.
Jan. 18 | HLW. Fear ...ttt ittt cni e aececaseneeeearaaaaans 281
Feb. 22 | M. R. Stackpole 185
June 22 | R. H. Suttie 190

Da

-
Stage-discharge relation affected by ice.

ily discharge, in second-feet, of Passumpsic River at Pierce’s mills, near St. Johnsbury,
Vt., for the year ending Sept. 80, 1919.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July.
1,560 420 260 530 710 230 164
1,040 | | 420 670 230 800 460 910 216 164

870 460 710 180 530 790 230 141
670 | | 420 560 230 520 670 202 141
750 | . 300 200 520 870 | 1,000 202 130
710 360 500 210 540 950 176 120
670 360 500 220 370 | 1,460 670 360 141
600 340 460 210 260 | 1,610 710 320 128
640 | | 320 410 195 280 | 1,170 600 260 17
640 320 390 185 680 | 1,120 500 290 11
670 320 340 185 660 [ 1,610 500 245 111
670 | | 320 360 185 500 [ 2,860 160 109
600 360 370 185 40| 1,710 460 189 109
530 420 360 180 405 | 1,480 405 164 97
460 | '1,040 300 170 360 | 1,080 360 245 68
460} = 710 310 150 340 | 1,080 390 141
460 420 300 165 360 | 1,510 530 910 109
1,120 390 280 175 460 | 1,410 1,260 420 69
640 | 320 280 165 530 | 1,080 750 275 35
530 305 280 170 750 910 530 260 8%
710 290 260 190 | 1,510 | 1,000 460
640 390 250 180 | 1,510 910 330
530 | 11,310 300 190 750 830 | 1,000
500 | 11,000 | 1,100 750 790 640
460 | i 750 830 210 710 790 530
3% 840 560 220 750 750 500
390 460 500 220 80| 710 420
360 390 460 220 | 2,420 670 360
460 | ' 375 380 ....... 360
750 375 380 |. 305
........ © 420 290 260

NjoTE.—Stage-discharge relation affected by ice Jan. 7-23 and Jan. 31 to Mar. 12; daily discharge during
this| period based on gage heights corrected for effect of ice by means of two discharge measurements,
obseérver’s notes, and weather record.
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Monthly discharge of Passumg)sw Rwerdat ngerae 8 mills, near St. Johnsbury, Vt., for
the. year ending Sept. 30, 1919.

{Drainage ar'ea, 237 square miles.]

Discharge in second-feet.
[ Run-off
Month. - Per in inches.
' Maximum. | Minimum. | Mean. | square
mile.

3,770 320 829 3.50 4.04

1,560 360 6849 2.74 3.06

1,310 290 478 2.02 2.33

1,100 250 445 1.88 2.17

260 150 196 .B27 . 86

2,420 260 746 3.15 3.63

2,860 460 1,080 4. 56 5.09

1,260 260 2.51 2.89

Jun 910 152 269 1.14 1.27
J uly N 164 35 111 . 469 42

L]

WHITE RIVER AT WEST HARTFORD, VT.

Locarron.—About 500 feet above highway bridge in West Hartford, Wlndsor County,
7 miles above mouth of river.

DRAINAGE AREA.—687 square miles.

REcORDS AVAILABLE.—June 9, 1915, to September 30, 1920.

GaGE.~Inclined staff on left bank; read 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 measur-
ing section; covered with gravel and small boulders. Control formed by rock
ledge 100 feet below the gage; well defined.

EXTREMES OF DISCHARGE.—Maximum stage recorded for the year ending September
30, 1919, 15.0 feet at 6 p. m. March 28 (discharge, by extension of rating curve,
20,500 second-feet); minimum stage recorded, 2.62 feet at 7 a. m. August 18 (dis-
charge, by extension of rating curve, 94 second-feet).

Maximum open-water stage for the year ending September 30, 1920, 12.1 feet
at 8 p. m. April 13, (discharge, by extension of rating curve, 16,400 second-feet);
(a gage height of 12.2 feet was recorded at 7 a. m. March 26, but the channel was
obstructed by ice); minimum stage recorded, 2.68 feet at 10 a. m. September 6§
(discharge, by extension of rating curve, 106 second-feet).

1915-1920: Maximum stage recorded, 15.0 feet at 6 p. m. March 28, 1919 (dis-
charge, by extension of rating curve, 20,500 second-feet); minimum stage re-
corded, 2.33 feet at 6 a. m. August 29, 1916 (discharge, by extension of rating
curve, 26 second-feet). The high water of March 27, 1913, reached a stage of
18.9 feet, as determined from reference point on scale platform opposite gage
(discharge not determined).

Ice.—River freezes over at the gage; control usually remains partly open, although
ice on the rocks and along the shore affects the stage-discharge relation.

ReeuraTiON.—There are several power plants on the main stream and tributaries
above the station, the nearest being that of the Vermont Copper Co. at Sharon;
when this-plant is in operation it causes some diurnal fluctuation in discharge
at low stages. The effect of power plants farther upstream is eliminated by the
large amount of pondage at Sharon.
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Accuracy.—Stage-discharge relation practically permanent, except when affected by
ice. Rating curve well defined between 150 and 5,000 second-feet. Staff gage
read to quarter-tenths twice daily. Daily discharge ascertained by applying
rating table to mean daily gage height, with correction for effect of ice during
winter. Records good.

Drischarge measurements of White R'Wer at West Hartford, Vt., during the years ending
Sept. 30, 1919 and 1920.

Date. Made by— hgiag e ch]g‘sg-e Date. Made by— h?&ﬁ chl.:z-a
1918. Feet. | Sect. 1919. Feet. | Sec.-ft.
Oct. 29 | R. H., Suttie........... 4.32 847 139
Nov. § 1,050
1919. {..... (s (s S ¥ . 1,500
Jan. 22 | H, W. Fear..... *729 268
Mar, 4| M. R. Stackpole 1,230 L7
June 17 | R. H. Suttie......... . 420 734 584

a Stage-discharge relation affected by ice.

Daily dwcharge, in second-feet, of White River at West Hartford, Vt., for the years endmg
Sept. 30, 1919 and 1920.

Day. ‘| Cet. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
200 960 | 2,840 | 1,370 | 1 395 | 126| 215
320 | 820 (2,800 | 2,320 | 2,200 | 1,120 | 345 | 140 | 247
860 | 580 | 1,550 | 2,200 | 1,970 | 1, 305 | 126| 215
650 | 600 | 1,200} 2,320 | 1,650 | ‘960 | 265 | 110 175
$90 | 600 | ;950 2,440 | 1,750 | 820 | 230 | 132 0
0| 0i3im 2n0 LI0) TH) Z) w1
370 | 520 |1)450 | 4,540 [ 1,750 | 890 | 265 172| 114
370 | 480 | 1,370 | 3,640 | 1,460 230 | 162
040 | 440 | 2,440 | 3,300 | 1,370 [ 1,370 | 200 | 175| 717
980 | 330 | 1,860 | 3,300 [ 1,370 | 9 200 | 140| 472
740 | 270 | 1,460 | 8,950 | I, 717 | 265 | 152
770 | 320 | 1,750 { 4,580 | 1,280 | 620 |- 230 | 126 | 4,000
960 1)200 | 3,640 | 1,120 | 590 215| 138 1, 370
1,150 | 400 | 1,200 | 2,840 [ 1,040 | 620 | 200 | 132
920 | 400 |1,200 | 2,570 | 960 | 620 187| 146 717
A T,
880 | 3401, ;

800 310 1,970 | 2990 | 3,640 | 560 ] 187 150| 420
780 | 200 {1970 | 2,440 {1,750 | 620| 170| 160 370"
720 | 340 3,640 | 2,320 | 1,460 | 685 ] 1s5| 175| 325
@ 08\ im o) o) m) e @
1,700 | 420 | 2440 | 1,860 { 5,300 | 395 | 247( 160{ 530
500 | 370 | 2)320 | 1,970 | 3,300 | 370, 200| 134| 685
980 | 420 (2,320 {1,650 (2,700 | 345| 175| 175| 652
1,000 | 370 | 2700 | 1,550 | 2,570 | 472 | 160 155| 560
820 | 340 [16)200 | 1,460 | 2,200 | 1,040 | 150 | 165 | 420
720 |...... €320 | 1,650 | 1,860 | '560 | 170 | 166| 420
00 d4730 | 1550|1650 | 472 160| 155] 370

3640 |..00... 1870 |....... 155 | 187 |--eve..
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S

Daily discharge, in second-feet, of White River at West Hartford, Vt., for the years ending
ept. 30, 1919 and 1920—Contmued

Day. Oct. | Nov. | Dec. | Jan. Feb. Mar, | Apr. Mny. June. | July. | Aug. | Sept.
2,080 | 2,700 340 130 200 | 4,180 | 4,000 750 620 265 155
2,200 | 1,970 300 178 175 | 5,300 | 3,300 590 500 265 175
1,750 | 1,370 300 180 200 | 5,300 | 2,990 560 925 230 170
1,370 | 1,200 270 150 200 | 4,730 | 2,990 530 | 1,370 200 155
1,550 | 1,280 250 150 200 | 4,540 | 2,570 560 | 1,200 200 155
1,550 | 1,370 270 260 | 4,180 ;| 2,440 960 960 175 110
1,460 | 1,200 270 175 620 | 4,730 | 2,570 | 1,040 7 170 138
1,870 1 1,870 | 270 620 | 2,990 | 2,700 | 855 | 685 | 138 175
1,280 | 1,280 270 210 500 | 2,440 | 2,990 750 750 148 187
1,280 | 2,700 280 210 400 | 2,320 | 2,440 652 652 173 175
1,200 | 1,550 270 175 350 | 3,440 } 1,970 8§30 500 173 230
1,750 | 1,550 270 250 400 | 2,840 | 1,970 530 472 420 230
4,180 | 1,750 300 210 | 2,100 | 8,740 | 1,750 652 852 395 560
2,810 | 2,840 | 220 | 210 4,700 10,400 | 1,560 | 445 | 590 [ 370 590
2,080 | 1,860 200 200 | 2,300 | 6,700 | 1,750 370 590 345 395
1,550 | 1,280 175 200 | 1,550 | 8,320 | 1,460 530 560 500 230
1,460 | 1,120 200 160 | 8,000 | 6,700 | 1,370 560 45 370 200
1,370 890 200 250 | 3,600 | 5,500 | 1,280 620 370 230 230
1,280 820 160 280 { 1,950 | 4,730 | 1, ?00 890 345 215 230
1200 785 | 175| 260 | 1,550 | 4,730 | 1,120 | 685 | 785| 200 187

960 750 185 250 | 1,300 | 4,920 | 1,280 717 620 175 170

1,200 717 150 250 | 1,200 11,500 | 2,990 960 3956 230 150

1,750 685 175 260-| 1,350 | 9,160 | 1,970 750 370 134 160

1)550 | 685 | 200 260 5,300 9,160 | 1,550 | 590 | 345 | 175 175

1,280 620 175 260 |10,000 | 5,900 | 1,460 472 305 1685 155

1,280 560 9,600 | 4,360 | 1,280 345 325 162 130

1,460 | 590 7,900 | 3,640 | 1,120 | 370 | 285 | 150 136

1,280 560 7,300 | 5,900 960 305 230 128 146

1,120 470 6,700 | 6,100 890 395 215 134 155

;300 | 370 .| 6,100 4,020 | 750 | 500 | 230 126 230

....... 370 5110 .......| 750 ].......] 215 160 |.......

NOTE. e-dischargerelation affected by ice Jan. 11 to Mar. 8, 1919, and Dec. 20, 1919, to Mar. 28, 1920;
discharge for these perioch based an gage heights corrected for effect of fce by means of discharge measure-

ments, observer’s notes, and weather records.
Monthly discharge of White River at West Hariford, Vt., for the years ending Sept. 30,

1919 and 1920.
[Drainage area, 687 square miles.]
Discharge in second-feef.
Run-off in
Month. Per :
th Maximum. | Minimum. | Mean. | square | inches.
mile.
1918-19. .
[0 T PPN 5,110 685 1,200 175 2.02
7,100 820 1,720 2.50 2.79
4,360 652 1,480 2.18 2.48
2,320 680 1,060 154 1.78
820 270 436 . 635 . 66
16,100 960 2,770 4.03 4.65
8,950 1,460 2,880 4.19 4.68
5,300 960 2,220 3.23 3.72
1,370 345 731 1.06 1.18
395 150 218 317 .37
187 106 150 .218 .25
,000 114 602 . 876 .98
16,100 106 1,290 1.88 25.56
1,650 . 285 854 .24 1.43
4180 960 1,670 2.43 2.71
2,840 370 1,200 L7 2.02
340 140 222 .323 .37
280 130 212 .309 .33
10, 000 175| 2,800 | 4.08 4.70
11,500 2,320 5,580 | 812 9.06
4,000 7 1, 2.79 3.22
1,040 305 615 .895 1.00
1,370 215 556 .800 .93
500 126 223 .325 .37
590 110 203 .285 .33
11,500 110 1,340 1.95 26.47
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WEST RIVER AT WEWFANE, VT.

LocatioNn.—At covered highway bridge 1} miles northeast of Newfane, Windham
County.

DraINAGE AREA.—310 square miles.

RECORDS AVATLABLE.—September 13, 1919, to September 30, 1920.

Gaae.—Chain on downstream side of highway bridge.

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

CHANNEL AND coNTROL.—Gravel and ledge; well-defined riffle just above island 800
feet below gage; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 11.75 feet at 6.10
p. m. April 13, 1920 (discharge not determined); minimum stage recorded, 3.69
feet on morning and afternoon of September 27, 1920 (discharge, 53 second-feet).

Ice.—River freezes over and stage-discharge relation seriously affected.

RecuzAaTION.—A few small mills above the station do not seriously affect the distri-
bution of flow.

Accuracy.—Stage-discharge relation permanent.. except when affected by ice.
Rating curve fairly well defined between 70 and 2,000 second-feet. Gage read
to half-tenths twice daily except from December 24 to March 25, when it was read
once a day. Daily discharge ascertained by applying rating table to mean daily
gage height, with correction for effect of ice during winter. Records good.

Discharge measurements of West River at Newfane, Vi., during the years ending Sept. 30,

1919 and 1920.
Date. Made by— hosshs, | change. || Date. Made by— P, | o,
1919, ‘ Feet. | Sect. || 1920. Feet, Sac.-;t.
Sept. 13 | M. R. Stackpole 5.66 | 1,360 || Apr. 7 | H.S, Price............. 6.10 | 1,790
14 | B, L. Bigwood......... 4.85 651 || Aug. 24 | J, L. Lamson.......... 3.81
1920,
Jan. 12 | H. S, Price............. e 4.91 250

e Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of West River at Newfane, V., for the period Sept. 18,
1919, to Sept. 80, 1920.

Day. | Sept. | Oct. | Nov. | Dec, | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
20| 115 652,560 | 1,530 166 124 97 115
250 130 66 | 3,130 | 1,310 174 124 134 95
220 | 15 65] 2,020 | 1,100 | 166 124| 103 87
260 150 65 | 2,400 | 1,310 142 130 85 80
260 150 75| 2,770 | 1,130 174 115 73 69
240 130 170 | 3,030 933 | 1,030 106 69 57
320 130 350 | 1,850 882 602 115 69 73
220 130 660 | 1,350 | 1,010 427 100 69 73
230 | 130 700 1,080 | 1,580 | 320 95 63 73
260 115 660 995 | 1,190 245 100 63 92
290 100 490 | 1,080 9,8 174 95 303 303
260 100 450 | 1,140 797 174 100 392 166
] 100 | 1,050 | 4,580 754 166 130 298 220
240 115 | 3,600 | 3,750 729 134 138 635 250
220 150 | 2,800 | 2,300 695 142 134 5% 158
190 130 | 2,500 | 3,030 585 162 166 208 103
190 | 100 | 2,500 | 2,720} 546 240 | 121| 215 112
180 100 | 2,900 | 2,240 538 [ 1,400 108 183 85
170 100 | 2,400 | 2,140 522 968 145 142
170 100 | 2,000 | 2,240 554 515 538 109 77
150 85 |'1,600 | 2,430 977 470 220 100 77
150 100 | 1,300 ! 3,540 { 1,350 627 121 9% 69
150 100 | 1,300 | 3,130 890 420 121 82 63
150 100 | 2,100 | 3,540 720 235 166 80 69
130 85]8,000 219 | 618 205! 174 75 63
200 | 115 85 (3,440 [ 1,680 538 1791 121 75 63
320 115 75| 4,160 | 1,530 427 150 97 71 53
350 115 65 | 3,650 | 3,340 339 138 97 75 67
290 100 65 | 2,920 | 2 820 270 130 92 65 81
260 115 |.eennes 2,920 | 1,990 183 138 92 59 118
260 115 |....... 2,820 ....... 174 |....... 92 5 leeeeens

Note.—8tage-discharge relation affected by ice Dec. 4-9 and Dec. 17 to Mar. 25; discharge for these
periods based on gage heights corrected for effect of ice by means of one discharge measurement, observer’s
notes, weather records, and comparison with records for White River at West

artford, Vt.

Monthly discharge of West River at Newfane, V., for the year ending Sept. 30, 1920.

[Drainage area, 310 square miles.}

’ Discharge in second-feet.
Run-off in
Month. Per inches.
Maximum.| Minimum.| Mean square
mile.
October....... 1,030 109 385 1.24 1.43
November. 2,400 427 982 3.17 3.54
December. . 1,890 260 683 2.20 2.54
anuary... 320 160 197 . 636 .73
February 150 65 109 352 .38
March.. 4,160 65 1,700 5.48 6.32
April.. 4,580 995 2,450 7.90 8.81
May.. 1,580 174 814 2.62 3.02
June 1,400 130 342 1.10 1.23
July... N 538 92 135 <435 .50
August. . 635 59 155 .503 .58
September....... ... .iiioiiiiiiaa.. R 303 53 103 .332 .37
1
The year................................] 4,580 53 672 2.17 29.45




T S-S CONNECTICUT RIVER BASIN, <7 123
ASHUELOT RIVER AT HINSDALE, N. H

LocaTioN.—At lower steel highway bridge a quarter of a mile below dam of Fisk
Paper Co., 1} miles above mouth of river.

DRAINAGE AREA.—440 square miles.

RECORDS AVAILABLE.—February 22, 1907, to December 31, 1909, and July 11, 1914,
to September 30, 1920.

Gage.—Chain gage on downstream side of bridge; read by Teresa Golden.

DISCHARGE MEASUREMENTS.—Made from highway bridge.

CHANNEL AND CONTROL.—Channel covered with coarse gravel and boulders. Con-
trol is a short distance below the gage and is practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded for the year ending Septembet
30, 1919, 6.92 feet at 8 a. m. May 24 (discharge, by extension of rating curve,
4,330 second-feet); minimum stage recorded, 2.18 feet at 4 p. m. June 15 (dis-
charge, by extension of rating curve, 20 second-feet).

Maximum stage recorded for the year ending September 30, 1920, 9.98 feet at
4 p. m. March 29 (discharge, by extension of rating curve, 8,940 second-feet);
minimum stage recorded, 2.25 feet at 4 p. m. October 16 (discharge, 26 second-
feet).

1914-1920: Maximum stage recorded, 9.98 feet March 29, 1920 (discharge, by
extension of rating curve, 8,940 second-feet); minimum stage recorded, 2.0 feet
at 4 p. m. October 4, 1914 (discharge, by extension of rating curve, 10 second-
feet).

Ice.—Ice forms below bridge on control, affecting stage-discharge relation for short
periods.

REeeuraTION.—The mills immediately above station are operated continuously except
Sundays and holidays, but cause little fluctuation in stage. Several reservoirs
and ponds on the river and tributaries have some effect on the distribution of
flow. The effect of Jower regulation was studied by a temporary installation of
water-stage recorder during July and August, 1917.

Accuracy.—Stage-discharge relation practically permanent except when affected by
ice. Rating curve fairly well defined below 4,000 second-feet. Gage read to
hundredths twice daily. Discharge ascertained by applying rating table to mean
daily gage height, with correction for effect of ice during the winter. Records
good.

Discharge measurements of Ashuelot River at Hinsdale, N. H., during the years ending
Sept. 30, 1919 and 1920.

G iq- is-
Date. Made by— nore. | chanse, || Date. Made by— pank® | charse,
1919, Feet, | Secqt. || 1020, Feet. | Secft

Jan. 27 | M. R. Stackpole... 4.08 761 ) Aug. 24 | J. L. Lamson.......... 3.44 351

June 6 [..... L s T 3.47 324
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Daily discharge, in second-feet, of Ashuelot River-at Hinsdale, N. H., for the years ending
. Sept. 30, 1919 and 1920.

- -
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
ceees| 490 215 291 695 430 730 | 1,910 555 950 134 127 152
430 1,320 | 375 |1,550 | 1,430 | 730 | 625 | 145] 106 197
430 1,210 | 490 | 1,210 [ 1,260 [ 1,050 | 49 | 111 4 137
430 950 | 460 | 1,430 | 1,210 | 660 | 400 92| 137 400
730 460 810 | 1,150 | 1,260 430 98 73 375
695 430 | 1,050 | 1,000 | 1,490 330 150 82 251
625 1,000 | 1,150 | 1,320 247 134 60 239
625 315 950 | 1,150 | 1,100 315 120 84 235
590 251 900 | 1,150 | 1,050 288 127 b 96 191
555 227 | 1,610 | 1,100 730 400 113 84 188
520 231 | 1,610 | 1,000 810 375 124 73 203
490 273 500 | 1,790 | 1,000 + 490 115 ] 255
490 295 | 1,050 | 2,040 | 1,100 315 45 42 375
460 | 259 | 1,000 {1,610 | 1,150 | 201 00| 152 400
215 243 950 | 1,320 | 1,000 86 113 127 330
590 219 695 | 1,150 855 215 161 86 375
460 191 695 | 1,430 770 286 142 98 400
460 315 770 | 1,670 855 231 100 147 330
325 277 | 1,260 | 1,010 | 1,910 197 137 137 219
400 194 | 1,790 | 1,670 | 1, 200 145 161 176
27| 2038|2040 | 1,430 | 3,140 | 106 | 150 | 108 191
255 268 | 2,040 | 1,320 | 3,570 51 164 | 127
255 185 | 2,300 | 1,000 | 4,010 185 137 191
460 145 | 1,550 950 | 4,300 182 185 96 197
900 | 325 | 1,430 [ 1,000 | 2,860 | 161 | 104 | 161 212
900 350 | 1,210 810 | 2,040 185 176 173 239
770 | 268 | 1,050 | 660 | 1,550 | 203 | 194 | 200 268
590 375 | 2,170 625 | 1,260 142 176 247
520 |...... .| 4,150 555 | 1,050 150 137 173 264
490 |....... 4,150 520 695 191 134 142 273
520 [....... 2,580 |....... 855 |.onnenn 164 63 |.......
500 190 130 | 4,010 | 3,580 430 239 191 185
460 300 200 | -130 | 4,740 | 2,170 375 209 203
625 300 185 3,720 | 2,440 400 255 231 223
900 300 190 135 | 3,570 | 2,170 375 179 203 555
520 320 190 150 | 3,570 { 1,910 400 197 185 430
950 330 175 200 | 3, 2, 580 430 209 129 194
950 330 200 220 | 2,580 | 2,440 590 215 179 173
134 | 1,000 300 175 195 | 2, 2,440 555 101 203 173
102 | 1,000 230 | 185 | 210 | 2,440 | 2,440 | 490 | 185 | 142
98| 6251, 200 | 185 2,170 | 2,040 | 1,150 | 2090 | 197 215
96 273 | 1,430 200 175 273 | 2,040 | 2,860 | 1,150 197 | 1,910 203
104 375 { 1,260 165 170 335 | 1,610 | 1,490 ! 1, 170 950 340
115 625 900 200 140 ( 2,040 | 2,040 | 1,260 { 1,100 164 660 520
127 | 1,160 } 1,100 | 185 | 140 | 1,610 | 2,580 | 1,050 | 1,050 | 231 | 1,260 490
191 (1,260 | 855 190 | 1135|2040 3,720 | 1,430 | L,050 | 206 | 1,260 695
1,000 195 145 | 2,040 | 2,860 | 1, 1,050 167 | 1,050 520
810 195 130 | 1,910 | 2,440 810 520 170 | 1,100 695
800 195 130 | 1,910 | 2,440 770 585 134 | 1,670 770
740 200 135 | 1,550 | 1,910 1 173 | 1,210
740 190 150 | 1,610 | 2,040 810 950 376 | 1,610 215
700 210 135 | 1,610 | 2,040 810 | 1,080 1,610 194
660 | 200 | 130 | 1,430 | 2,440 | 1,150 375 | 1,1 206
640 | 220 | 120 | 1,150 | 2,300 | I, 555 | 350 | 1,260 223
640 185 115 | 1,210 | 1,910 | 1,320 490 320 315 212
105 | 135 | 2,170 | 4,010 | 1,150 | 430 | 145 209
580 175 105 | 2,040 | 2, 860 950 400 181 286 223
540 200 135 | 4,590 | 2, 860 900 350 197 231 223
420 240 135 | 4,890 | 2,580 770 255 223 191 206
420 | . 210 | 135 | 7,440 | 4,010 235 | 150 209
450 | 200 |....... 3,860 | 3,860 490 170 231 167 200
380 195 [.......| 4,440 |....... 300 J....... 239 185 |.......

NotE.—Stage-discharge relation affected by ice Jan. 10-25, 1919, and Dec. 18, 1919, to Mar. 10, 1920; dis-
charge for these periods based on gage heights, corrected for effect of ice.
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Monthly dis#harge of Ashuelot River at Hinsdale, N. H., for the years ending Sept. 30,
1919 and 1920.

[Drainage area, 440 square miles.]

Discharge in second-feet.
Run-oft
Month. ¢ Per | ininches. .
Maximum.| Minimum.| Mean. | square
mile.
1918-19.

555 176 329 0.748 0.86
1,550 54 443 101 1.13
2,300 264 787 179 2,08
1,320 215 592 1.35 1,56

490 145 304 . 691 .72
4,150 605 1,490 3.30 3,91
2,040 520 1,230 2,80 3.12
4,300 555 1,500 3.41 3.93

950 51 296 .673 .75

194 45 136 309 .36

200 115 262 .30

400 137 257 .584 .65
4,300 2 627 1.42 19.35

555 32 164 0.373 0.43
2,440 185 849 1.93 . 2.15
1,430 380 781 1.78 1..99

330 165 229 . 520 .60

200 105 154 .350 .38
7,440 130 1,670 3.80 4,38
4,740 1,610 2,830 6.43 7.17

y 300 1,490 3.39 3,91
1,150 170 630 1.43 1.60

375 134 221 . 502 .58
1,910 129 657 L49 1.72

770 173 312 .709 .79
7,440 32 833 1.89 25.76

MINNEWAWA BROOK AT MARLBORO, N. H.

LocaTtioN,—In Marlboro, Cheshire County, 300 feet from Marlboro-Keene town line
and 1 mile above confluence with east branch of Ashuelot River.

DRAINAGE AREA.—31.7 square miles.

REecorDS AvamasLE.—July 25, 1919, to September 30, 1920.

GaGE.—Gurley 7-day water-stage recorder on left bank, referenced to gage datum
by a hook gage inside the well; an inclined staff is used for auxiliary readings.
Recorder inspected by Edwin S. L’Heureux.

D1scHARGE MEASUREMENTS.—Made by wading or from highway bridge 500 feet
above gage.

CHANNEL AND coNTROL.—Channel rough, with steep slope; control somewhat shifting.

EXTREMES OF DISCHARGE.—Maximum open-water stage during the period July 25,
1919, to September 30, 1920, from water-stage recorder, 6.09 feet at 4 p. m.
March 27 (discharge, by extension of rating curve, 560 second-feet); a stage of
8.3 feet was recorded March 14, but the channel was obstructed by ice; discharge
practically zero at various times when water was held back by dams.

Ice.—Ice forms on rocks and at the control; channel fills with slush ice, and occasional
ice gorges occur; stage-discharge relation seriously affected.

RecuraTioN.—Flow at ordinary stages is under complete regulation by power plants
in Marlboro; several small reservoirs also affect the distribution of flow. .

Accuracy.—Stage-discharge relation apparently changed during high water of
March, 1920; two rating curves used during the year, both fairly well defined
between 8 and 340 second-feet. Operation of water-stage recorder satisfactory.
Daily discharge ascertained by applying rating table to mean daily gage height,
with correction for ice effect during the winter. Records fair. '
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Discharge measurements of Minnewawa Brook at Merlboro, N. H., during the years ending
Sept. 30, 1919 and 1920.

Gage | Dis- Ga, Dis-
Date. Made by— height. | chargo. || Date- Made by— height. | charge.
Feet. | Secft. || 1920. Feet. | Sec.ft.
3.35 51 Jan. 14 e 5.90 41.1
3.35 51 Feb. 19 @3.72 28,7
2.92 12.3 || Mar. 30 5.02 325
2.90 11.4 30 5.02 319
2.99 15.0 31 4.84 300
3.31 45.0 || July 9 3.32 40
9 3.31 39
3.43 56 Aug. 23 3.4 28
3.45 58 23 2.83 7.6

& Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Minnewawa Brook at Marlboro, N. H., for the years
ending Sept. 30, 1919 and 1920.

Day. July. | Aug. | Sept. Day. |July. | Aug. | Sept. Day. July. | Aug. | Sept.
1919.

6.2 12 30 21..... R P 26 7.7
22 18 39 20 13
57 16 30 15 26
44 13 9.1 10 25
31 12 12 29 12
26 11 12 26 16 25 23

9.1 6.6 12 27. 7.7 20 16
28 9.1 10 28 14 22 7.3
33 14 10 29 18 19 18
28 9.1 7.3 {1} 30. 14 15 22

31 14 8.4

Nov, | Dec. | Jan. | Feb, | Mar. | Apr. | May.| June| July. | Aug. | Sept.
27 140 § 248 162 36| 26 26 22
49 106 256 135 37| 15 33 18
45 91 250 117 34 12 25 22
39 83 248 122 30 6.9 23 16
45 83 240 117 31 6.6 | 22 11
54 81 300 103 481 21 25 8.3
49 67 204 85 60 [ 26 22 20
39 86 14 92 541 25 22 19
41 103 122 141 4“4 25 31 19
46 147 125 110 127 33| 26 22 26
44 147 97 94 241 19 40 19
53 98 104 80 31 28 33 15
82 322 74 25| 27 46 38
76 118 463 74 28 | 27 92 .31
52 114 19 254 76 31 2 45 29
4 % 210 58| 34| :u | M 27
46 200 60 43 1 17 39 28
45 171 58 81 10 144 21
44 155 54 89! 50 61 11
38 218 153 48 50 41 48 23
37 230 180 60 52 29 20 23
31 220 258 100 541 29 16 21
42 50 220 300 107 52| 23 15 21
44 242 351 94 45| 18 16 23
41 224 234 74 3B 11 12 22
75 375 160 64 20 22 11 1
245 501 140 56 14| 2 10 21
152 437 338 50 25| 20 7.3 22
126 342 362 33 18 8.3 22
B L 340 226 27 27| 18 13 97

.............. 286 |..unu.. 26 |.......| 16 19 |.......

NoTte.—Stage-discharge relation affected by ice Dec. 16, 1919, to Mar. 20, 1920; discharge for this period
estimated from gage heights, discharge measurements, weather records, and comparison with records in
other drainage basins. raced figures show mean discf:mtge for periods included.
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L]
Monthly discharge of Minnewawa Brook at Marlboro, N. H., for the years ending Sept. 30y
1919 and 1920.

.

[Drainage area, 31.7 square miles.}

Discharge in second-feet.
Ruil:oﬂ
Month.
. - Per | inches.
Maximum. | Minimum. | Mean. | square
mile.
15.7 0.495 0.13
15.1 .476 55
20.9 . 659 T4
20.0 . 631 .73
63.8 2.01 2.24
76.1 2.40 2.77
24,0 757 .87
19.0 . 600 . 65
194 6,12 7.06
227 7.18 7.99
82.9 2. 62 3.02
39.9 1.26 1.41
22.0 . 694 .80
32.0 1.01 1.16
23.5 .741 .83
68.7 2.17 29,53

PRATT BROOK AT CHESHAM, N, H.

Locarion.—At ruins of old dam just below highway bridge on Marlboro-Chesham
road, one-fourth mile above confluence with Minnewawa Brook and half a mile
from Chesham railroad station in Harrisville Township, Cheshire County.

DrAINAGE AREA.—11.2 square miles (measured on topographic map).

REecorps avaiLaBLE.—July 8, 1919, to September 30, 1920.

Gace.—Inclined staff near right end of old dam; read by E. G. Russell.

DiscHARGE MEASUREMENTS.—Made by wading 75 feet above gage or from highway
bridge.

CHANNEL AND cONTROL—Formed by mud sill of 0ld dam and by ledge rock.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the period July 8, 1919,
to September 30, 1920, 5.7 feet at 7 a. m. April 14 (discharge, by extension of
rating curve, 545 second feet); minimum stage recorded during period, 1.34 feet
several times during September, 1919 (discharge, by extension of rating curve,
1.1 second-feet).

Ice.—Ice forms on rocks below the gage but is cleared away by observer so that stage-
discharge relation is not seriously affected.

ReauraTion.—Flow regulated by storage in Howe reservoir; gates changed at infre-
quent intervals.

Accuraoy.—Stage-discharge relation practically permanent. Rating curve well
defined by discharge measurements between 2 and 20 second-feet and at 154
second-feet; curve between 20 and 150 second-feet and above 160 second-feet
based on logarithmic extension. Gage read to hundredths twice daily except
from February 14 to March 25, when it was read once a day. Daily discharge
ascertained by applying rating table to mean daily gage height. Records good.
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Discharge measurements of Pratt Brook at Chesham, N. H., during the years ending
Sept. 30, 1919 and 1920.

o Gage | Dis- o Gage | Dis-
Date. Made by heig?xt. charge, || Date. Made by: heiﬁlt charge.

1919, i Feet. | Sec.ft. 1920. Feet., | Secft

July 8| B. L. Bigwaod......... . L59 2.6 || Jan. 15 2.05 3

12 | M. R. Stackpole ...] 1.68 3.7 || Mar, 30 4.01 154

16 [..... d0........ . .70 4.3 30 4.02 154

Nov, 6 |..... do.. . 209 10.1 [ July 9 2.20 14
6|nn. do........lllll 2.00 10.4 || Ang. 23 1.62 3.4

. Daily discharge, in second-feet, of Pratt Brook at Chesham, N.‘H., Jor the years ending
Sept. 30, 1919 and 1920.

Day. July. | Aug. | Sept. Day. July. | Aug. | Sept. Day. July. | Aug. | Sept.
2.1 4.1 4.5 1.5 9.3 |1 21 2.2 5.3 1.2
1.8 7.0 3.5 1.5 9.6 | 22.. 1.9 3.5 1.2
2.0 9.1 2.5 1.4 8.6 || 23. 3.9 2.3 1.3
2.0 8.4 2.1 1.3 1.8 || 24. 10.0 4.0 1.2
1.9 8.9 1.9 1.2 1.4 || 25. 5.6 8.2 5.2
1.9 9.3 3.5 1.2 1.4 26 2.7 7.0 7.0
1.5 8.9 4.0 1.4 L3\ 27 +.3.0 7.0 7.0
1.5 8.7 2.8 1.7 1.2 28 227 4.8 7.3
1.4 9.6 | 2.3 5.2 1.2 1 29 2.3 3.5 7.2
1.6 9.3 3.0 7.2 1.1 30 2.3 2.5 7.2

31 2.2 2.6 |ceunenn
Day. Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
7.2 9.1 §7 6.7 9.0 7.9 85 64| 15 8.6 11 8.0
7.2 11 32 6.3 8.7 7.9 83 51 156 8,7 10 7.7
7.0 9.3 22 7.0 8.7 7.6 78 481 13 9.1 10 7.6
7.0 9.1 15 6.4 8.9 7.5 78 48] 12 8.7 10 7.7
7.0 12 13 6.1 9.0 .5 74 48| 13 89| 10 7.7
7.3 9.6 12 6.4 10.0] 10 126 4 32 14 9.8 7.8
6.9 | 10 12 6.1 9.6 8.4 78 38| 31 15 9.8 7.9
6.7 7.9 12 9.7 9.3 8.7 X 34| 23 14 9.6 7.6
6.7 7.9 15 9.7 9.3 8.2 44 64| 18 14 9.6 7.6
7.3 7.9 40 9.7 9.1 8.2 36 54| 14 13 9.5 9.5
6.7 7.9 4 9.3 9.1 8.4 36 41 11 13 12 8.0
6.6 8.2 25 9.3 9.1 10 34 36| 14 13 10 8.2
6.4 89| 23 9.5 9.1} 21 132 30| 13 12 8.6
6.4 7.6 32 9.5 9.1 13 404 28| 11 12 13 8.4
6.6 7.3 32 9.3 9.0 10 93 30| 1 12 12 8.4
6.7 6.7! 20 9.1 9.1 M 81 29 10 12 12 8.6
6.7 6.71 14 9.1 9.1 74 83 26| 12 12 12 7.9
6.4 6.7 10 8.9 9.0 | 74 74 22| 35 12 24 8.2
6.4 6.7 18 9.1 9.1 | 62 66 21| 46 20 14 8.2
8.2 6,7 7.5 8.7 8.9 | 51 62 19| 30 13 13 8.2
17 6.7 7.0 8.9 8.7| 39 72 2| 24 12 4.3 8.2
32 6.6 7.0 8.4 9.1 | 34 129 42| 26 12 3.5 8.2
29 7.0 6.7 8.6 87| 39 136 65| 25 12 3.2 8.2
24 6.7 6.8 9.1 8.6 58 190 48| 21 12 3.0 8.2
8.6 6.6 6.7 9.1 8.6 62 88 35| 16 i1 2.7 8.C
3.7 8.7 6.7 9.1 8.2 | 153 64 231 12 11 2.7 7L
7.9 16 6.7 8.6 7.8 328 51 .24 9.8 11 2.7 846
8.9| 51 6.7 8.7 8.2 | 190 132 20 9.31 11 2.7 8.2
8.2| 45 6.6 8.6 8.2 | 126 190 17 8.7 10 4.6 8.0
8.2 62 6.7 8.6 |. .- 93 16 8.9 11 7.9 20
9.3 |eeenn.s 6.6 9.0 {.......] 103 |....... 15 |....... 11 8.9 |eaeennn
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Monihly dwclmrgc of Pmu Brook at Chesrl::@im N=H., for the years endw Sept 80, 1919
: ... ond 1920,

[Drainage area, 11.2 square mﬂes.]

.u,h.

LI B + Djscharge in second-fest. S
. s - —41  Runsoff
Month. Per in
Maximum. | Minimum. | Mean, | square | iBehes.
: mile.
1919.

Iu1y8-31.... . 10 L9 3.17 0.283 | 0.25
it . 1.2 2.97 .265 .31
1.1 5.53 494 .56

3.7 9.49 848 .98

6.6 12.8 1.15 1.28

6.6 17.1 1.53 1,76
6.1 5.47 . 756 .87

7.8 .01 1 .- L7968 .80

7.5 56.3 5.03 5.80

34 98.1 8,76 9,77

15 35,8 3.20 3.69

= 87 18,0 | 1.61 ¢ 1.80

8.6 1L9.4 . 1.06 L2

. 2.7 8.95 798 .92

.6 .8.50 +759- 86

2.7 . 45 2.19 29,83

MILLERS BIVER NEAR WINCHENDON, MASS,

Locm'mx —At steel hlghway bridge known as Nolan's Bridge, half a mile below
mouth of Sip Pond Brook and 2 miles west of Winchenden, Worcester Courity.

DRAINAGE AREA.—80.0 square miles.

RECORDS AVAILABLE.—June 5, 1916, to Se¢ptember 30, 1920.

GiaEs.—Water-stage recorder on right bank below highway bridge; installed July 4,
1917; referenced to gage datum by hook gage inside well. Chain on bridge and
staff on bridge abutment used for auxiliary readings. Recorder inspected by
Franklin Epps and H. D. Sawyer.

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

OmANNEL AND toNTROL.—Channel covered with gravel and aPfuvisl deposlts Con-
trol for low and medium stages is gmvel bar about 80-feet Below ‘gage..

Exmmmms OF DIBCHARGE.—Maximum '’ stage from water-stage. recorder for the year

~ending September 30, 1919, 8.3 feet at noon May 23 (dischargé, by extension of

" rating curwve, 1,160 second- f@et), minimum stage from water-stage recorder, 2.39
feet at 1 p. m. November 10 and 2 a. m. February 17 (discharge, by extension
of rating curve, 10 second-feet). 5
. Maximue stage from water-stage recorder for the’ year ‘ending September 30,

:1920,-7.88 feet at.noon March 31 (discharge, by extemsion of rating curve, 1, 050
second-feet); mimimum stags, from watersstage recorder, 2.80 feet at 11.40 p. m.
December 28 (discharge, by extension of rating curve, 13 secondsfeet).

1916-1920: Maximum stage recorded, 8.3 feet at noen Muy 23,.1919 (dmcharge

by extension of rating eurve,1,160 secomi-feet), minimum ‘stagé recorded, 2.02
feet at 5 a. m. September 20 1918 (discharge, practma,lly Zero; water held back
by dams).

I(m —Ice cover usually forms durmg the winter; owing to large diurnal fluctuation,
- caused by operation of power pla.nts m the wcimty of Wmchendon, water fre-

+ quently overflows the ice.
ReguraTiON.—The distribution of ﬁow is aﬁected by operatxon of power plants at
_and below Winchendon and by storage i in Lake Monamonac and other reservon's

1027 21—28—wsp 501—9



130

SURFACE WATER SUPPLY, 1919-1920, PART I.

Accuracy.—Stage-discharge relation somewhat shifting, on account of gravel bar 80
feet below the gage; several rating curves used, each well defined for range in
stage covered. The operation of water-stage recorder was fairly satisfactory
throughout the year except for periods shown in footnote to discharge table. .
Daily discharge ascertained by applying rating table to mean daily gage height
as determined from recorder sheets with correction for effect of ice during winter.

Records good.

Discharge measurements of Millers River near Mnchendon Mass., during the years end-
ing Sept. 30, 1919 and 1920.

Date Made by— gl | o, || Date. Made by— nore, | charse,
Feet. | Sec.ft. 1919. Feet. | Sec.-ft.
3.18 K June 27 ~2.89 20.9
T334 111 27 3.36 ‘106
3.30 102 3.823.| 176
3. 173
3.26 82
4.15 221 4.19 230
3.32 108 4.70 219
3.68 182 ’
©.3.77 182 -
3.09 98 a4.15 143
3.49 152 a4.42 43. 4
4.17 238 2% -6 5,58 137 -
3.15 56 May 4 5.48 470
3,15 51 July 7 3,47 105
- 3.07 43 81..... 3.01 22
. 3,33 91 L8 flins 3,38 87
M.R. Stackpole 2,89 19.9-1 Sept. 17 | J. L. Lamson 3.22 51
P

e Stsgedischarge :olation affected by ice.

Daily dwchargc, in second-feet, of Millers River near Winchendon, Mass., for the years'
ending Sept. 80, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. { June. | July. | Aug. | Sept.
1918-19. ; . ) . .
116 |- 57 62| ‘144 73] 310 369| 152 144 74 54 65
21021 . 411 79| 200 61] 430 208 176 | 158] . 8 467 - .85
971 30| 79| 215| 117{ 370, 283 | 164 | 130 63 211 10
85 7| Cet| 198 97.| 275 269| 130 | 130 B 9 140
68 75 91| 185| 85 186 242 215| 120 9 6 137
46, 70| 97 180 791 207 215! 283 110 2 63 130
87| 67| 91| 165 731 207, 228) 289 74 3 63 36
65 73| 59| 60| 79| 130 349 215 40 90 | 85 130 -
7| 67| 97| 150 851 137 | 260 | 176 | 158 97| 0 130
50 12 85| 145 90| 369 | 255| 202| 130 137 20 97
57 28 91| 130 97| 320 228| 202| 130 120 39| 137
53.0 -8 73| 130, 104{ 260 | 22| 3690| 120| 110 74 130
2 46 67 117 104 230 |, 208 | 410 97 2|74 130
SBBY o591 67| 172 104| 200 | 349 | 314 85 [ 7477 18
58 .67 | - .78 1 170 330 | 2837 32 74 - 74 97
.48 67 145 283 | 28| 119 631" 461 74
46 | . 48 160 | 405 | 216| 120 63 26 . 54
481" 144 172 539 | 228 114 63| 481 63
391 193 20| 360 28| 97| 54 54
1| 186 452 330 | 228 85 20 74 63
85| 179 431 | 242 | 242 97 78 74 39
61| 123 360 | 215|, 774 21 851! -85 54
59| 130 311 | . 202 | 1,060 631 144 54| .63
61 85 o293 180 774 741 130} 30 ]
63 | 104, D20 18| 725 740 10| 54 . 63
38| 104 245 176 | - 517 8 el e 74
12 91 20| 13| 410 851, .30 .8 63
45 73 41! 139 31 74 00 74 36
38 85 584 | 152! 230 32 o 5 67
‘38 91 495 | 152 | 188 72| . 4 54 87
49 |....... 452 |.oeoen.p 186 (...... 4 8 2.
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Duily discharge, in second-feet, of Millers River near Winchendon, Mass., for the years
mdmg Sept 30, 1919 and 1920—Continued.

Day. Oct. | Nov. Dec. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. :} Sept..
74| 83| 452| 39| 21| 84| 900| e42]| 190 95| 22 63
67| 1441 349| 56 46, 110| 90| 517| 139| 15| 79 74
72| 182| 232| 48| 54| 's4| s887| 30| 135( 67| 57 63
63| 17| 200| 13| 54| 81| 824 330 82| 81 4
32| 140| 160 64| 46| 160| 836 | 340| 117| 32| 74 30
65/ 164| 120! 135! 46! 10| s8s7| 31 192 101 67 15
72! 164| 88) 92! 39| 98| 713 245| 208{ 51| 72 44
60 xgg 1] 74| 21 84| 618 245 200| 79| 57
60 78| 78| 39| 98| 495( 42| 18| 91| ‘61 7
67| 141| 22| 64| 46| 110| 420| 340 166 72| 95 63
54| 74| 45| 18| 46| 120| 349| 284| 148 31! 120 67
25| 130| 45| 78| 46| 135| 340 245 15| 67| 84 25
48| 134| 28| 58| 46| 170| 442 20| 85| 93| 128 59
48| 161 200| 84| 39| 60| es0! W0| 95| 15| 84 o7
48| 11| 20| 35| 21| 258 70| 195| 84 103| 30 7
49| 92| 135 46| 46| 20| 8| 13| 70| W1} 11 9
56| 155| 135| 46| 64| 300| 607 215| 150| 61 84
51 mo| 10| 2 64| 30| 56| 1s3| 200 2¢| 148 49
25| 14| 120| 84| 54| 185 349 157| 180 67 35
67| 98| 130 84| 44| 430 203| 57| 141 61| ‘111 49
102) 98 a2| 8| a6 sma|- 30| 57| 20| 65| 1 %
46| 8| 8| 8| 20[660 - 8f2.1- 188|. 200" 65 1 8
54| 32! 52! 74| 39(.%72] 70| 79| 200| 67] 11 7
48] 63| 48| 64| 54| we2| 887 302] M| 67l 13 86
45| eo| 15 31| 74, 6| .786| 22| 153) 80| 05 47
30| 161 70| 39 s 82| 70| 20| 1200 90| 86 32
74| 379 351 54| ‘46 90| 6601 190] 53| 101] 65 67
81 462 13| 64|.. 21| s4{ 5730 18| W17 ,‘gk 42 67
63| 330| 54| 64 46| 900 965} 126 113 21
540 400( 30! 64iw.... 8| 67; M o6 8| 178
144 |...... Joo6d| 46 il 082 ... 84 |eee.... 571 67 |cueenn.
Nom .—Stage-lischarge relation affected by ice Jan. 5-1 1919, and Dec. 16, 1919, tol(ar. 22,°1920; dis-
for these periods based on eighy corrected rz’o: effect of ioe and by comparisons %vi othet
sm ons in Millers River basin. ‘estimated av 58; Doe 26-31, 191 Jun. 1, m-m,
12, 25-28, Mar. 1-4, 13.17, June 14-17, Sept 1-4, Oct. 25, 8, Dec. 4.6, 1910, A r. 25-26, n.nd
Sept. 26,1920, by hydrograph \-comparison with records 4t other stations in m&

Monthly discharge of M@llers River near Wmchendon, Mass! , for the: Yedrs endmy Sept 30,
1919 and 1920.

{Drainage area, 80.0 square miles.}
Discharge in second-feet.
Month. . Per | i'inches.
Maximum, | Minimum. | Mean. | square o
mile,
1918-19. )
OCLODer, . .cunriiiiiiiienniereennnuonnnnanans 116 1 56.0 0,700 | 0.81
198 12 83.6 104 | 118
50 117 1.46 1.68.
215 104 159 1.99 2.29
172 20 92.9 116 1.21
130 3.66 4.22
539 113 3.33 3.72 .
1,060 139 328 4.10 4.73
158 21 96.1 .20 1.34
144 21 75.7 .946 1.09
97 21 58.7 . 734 .85
140 18 83.0 1.04 ' 116
1,060 11 143 179 24.26
144 25 58.3 720 .84
462 32 156 1.94 2.16
452 13 143 L79 2.06
135 13 60.7 . 759 .
84 21 45.3 . 566 61
952 84 397 4.96 5.72
965 23 7 7.96 8.88
642 71 3.08 3.56
20 53 145 181 2.02
115 24 73.3 .916
148 21 80.8 1.01 1.16
178 15 64.9 .81 .
965 13 176 2.20 29, 84
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MILLERS RIVER AT ERVING, MASS,

[IE

LocartioN.—One-fourth mile below dam at Erving, Franklin County, 8 miles above
confluence of Millers River with Connecticut River-and below all important
tributaries.

DRAINAGE AREA.—372 square miles.

RECORDS AVAILABLE.—August 1, 1914, to September 30, 1920.

GacE.—Stevens water-stage recorder on right bank near downstream end of old
chair factory; hook gage in well; vertical staff attached to downstream end of
factory wall is used' for auxiliary readings. Water-stage recorder inspected by
Napoleon Lemire. '

DISCHARGE MEASUREMENTS.—Made from cable near gage or by wading.

CHANNEL AND CONTROL.—Channel covered with coarse gravel and boulders; control
section is a short distance below the gage and is pra.cf.ically permanent.

ExXTREMES OF DISCHARGE.—Maximuig stage from water-stage recorder for the year
ending September 30, 1919, 4.93 feet at 7.30 a. m. May 23 (discharge, 3,780
second-feet); minimum stage from water-stage recorder, 1 03 feet at 2 p. m.
September 1 (discharge, 12 second-feet).

Maximum stage from water-stage recorder for the year endmg September 30,
1920, 5.74 feet at 10 a. m. March 28 (discharge, 5,800 second-feet); minimum
stage, from water-stage recorder, 1.05 feet from 10 p. m. October 26 to 5 a. m."
October 27 (discharge, 14 second-feet). ‘

1914-1920: Maximum open-water stage recorded, 5.74 feet at 10 a. m. March’
28, 1920 (discharge, 5,800 second-feet); a stage of 5.97 feet was recorded at 8.30

. a. m. February 27, 1918, but the stage-discharge relation was affected by ice;
minimum discharge, practically zero at various times diring 1915 and at 3.30
P. m. October 29, 1916, when Water was held back by dams above the gage.

Ice.—River freezes over below the gige at varioussdimes during the winter; ice
considerably broken by rising and falling stages owing to power operations;
stage-discharge relation is seriously affected.

RecuraTION.—Distribution of flow affected by operation of power plants and storage
reservoirs above the station. .

Accuracy.—Stage-discharge relanon prachcally permanent .except when affected.
by ice. Rating curve well defined below 4,000 second-feet. Operation of
- wgter-stage recorder was satisfactory except for short periods s indicated in
footnote: to discharge table. Daily- discharge ascertained by use of discharge
mtggrator, w1th corrections for effect of ice during winter. Records good.

Dzscharge measurements of Millers River at Erving, Mass., during the years endmg
Sept. 80, 1919 and 1920. !

. Gage Dis- Gage | Dis-
‘Date. Made by- heig%zt. charge. || Date- Made by— heig t. charge.
T X
-1918. Feet. | Secoft. 1920. Feet. Scc.gﬂs
Dee. 12 M. R. 8tackpole........ 2.74 585 (| Jan. 12 62,72
: B Feb. 16 a3.80
1919, i Mar. 10 a3.80
Jan. 23 ..... L2 L 3.04 827 18 a 4,85 2,780
Feb. 15 | J. W, Moulton......... 2,88 729 || Aug. 28 2.05 228

o Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, %f Millers River at: Erving, Mass., for the years ending
ept. 30,7 1319 and 1920.

Day. Oct. | Nov, | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
) 720 195 270 560 600 | 1,060 | 1,700 535 228 224 22
b - 550 250 445 880 3956 | 1,800 | 1,340 670 570 305 209
: FO 435 50| 355(1,180| 3901,460| 1,200 O 560 180 121 315
4o, 440 190 365 | 1,140 420 | 1,200 | 1,160 570 400 157 1686 695
[ T 425 235 | 350 V60 420 | 1,160 [ 1,140 | 780 ,380| 216 | 141 625
H =
[ 260 | 260 | 320 710 | 390 | 1,240 { 1,060 | 950 | 365 89 147 510
TP 340 240 280 660 |+ 356 | 1,200 | 1,040 860 340 170 144 380
- T 336 250 220 605 |-~ 380 | 1,080 | 1,080 | 780 | 315 160 160 350
L R, 365 270 320 575 |- 245 970 | 1,100 740 350 141 190 890
0.l 235 43 350 | 570 | 400 1,660 1,020 | 700 400 194 | 213
D 340 240 32 540 | 300 | 1,620 970 860 445 350 133 | . 426
2. 285 300 | 530 | 3007 1,300|1,2201,050 | 405| 272 150 515
j 215 250 | 320 510 265 | 1,100 11,220 | 1,230 | 360 | 305 166 385
............ .. 220 365 510 280 910 | 1,240 | 1,220 288 160 147°] - 860
) £ TN 320 188 740 570 380 740 | 1,120 | 1,040 202 138 147 300
. 250 245 | 1,440 700 1821 560 | 1,060 870 244 | 209 3%
235 5011,320| 80| 300| 6601,680( 820 | 276| 216 67 284
240§ 500 980 | 900 | 285 810 | 1,880 | 1,070 | 236 | 213
335 880 | 800 860 280} 1,240 1,600 | 1,110 240 | 213 166 248
80| 950 700{ 450 | 290|1,740 | 1,300 | 1,030 | 268 9 | 170 209
260 1 850 610 | 38| 280 )1,860 | 1,120 | 060 220 150 | 183 78
305 720 390 410 275 | 1,760 970 | 2,240 160 | 209 170 382,
285 600 800 400 230 | 1,540 | ~R70°{"3,4700 | 187 529 133 P
330 400 | 1,680 820 250 | 1,280 0 | 3,240 1 205 845 63 244
260 435 | 1,360 | 1,060 285 | 1,140 780 | 2,610 220 5335 209 240
285 | 440 | 1,560 | 1,000 | 430 | 1,020 | 740 [ 2,070 | 194| 305! 190 240
80 405 | 1,260 910 430 980 590 | 1,530 220 160 183 190
170 |- 270 900 750 |- 435 | 2,350 680 | 1,260 187 325 166 106
210 400 65| 7001....... 3,250 | 750 | 1,030 | 147 ] 268 178 220
205 450 760 640 i...... 2,650 | 535 830 183 24y 106 202
175 }....... 600} 570 )....... 2,150 |....... 730 |....... 248 [ P
200 340 |1,900 | 280 220 864,250 [ 2,740 | 530 | 470 154 240
200 500 | 1,620 300 240 110 | 4,200 | 2,200 570 430 323
210} 896 1,300, 300, 260] 135)4,150| 1,760 500| 430 | 290 245
200 700 1 1,050 | 240 280 160 | 3,850 | 1,500 460 380 270
64 760 860 300 280 185 | 3,700 | 1,510 420 320 225
200 830| 660| 260, 280} 375]4,050 | 1,360 750{ 440} 26 200
186 880 550 280 240 600 | 3,650 | 1,210 910 250 300 230
174 730 | 700{ 280} "&5] 620]3,050 /3,086 930 400} M0 240
200 600 800 | 250 51 620]2,350 | 1, 80 { 200| 220 260
198 700 | 1,200 300 65 600 | 1,900 | I, 570 610 290 215 240
260 450 703 185 185 600 | 1,680 | 1,340 500 250 167 260
50| 5601 1,140 240 its | 620 1,580 1 1,240 320 375 220
114 | 640 | 1,120 { 260 1685 ,000 {2,060 |.1;120{ 3| 320 327
230 830 11,080 280 135 | 1,700 | 3,560 9701 470 330 | 425 285
255 [ 900 860 320 74 | 1,850 | 3,420 | 1,080 | 340 | 370} 4301 300
200 650 | 1,080 { 320 150 11,650 | 2,940 | 3,000 470 | - 330 | 590 270
2201 600 | 990 | 280 120 | 2,000 | 2,500 | 980 660 [ 280 | 690 300
276 570! 860 220 120 1 2,400 | 2,020 890 | 1,460 170 | 730 255
04| 48 | 740 | 260| 1202300 | 1,700 | 820 | 1,460 | 350 | 650
420 420 620| 300 150 (1,900 | 1,420 700 | 1,260 315| 560 245
20 400 400 300 96 | 1,850 | 1,360 840 | 1,100 320 430 240
215| 400 540 280 56| 1,750 { 1,720 [ 1,560 | 1,880 | 305 | 320 220
225 95 | 32| 260 92 | 1,750 | 2,170 § 1,760 | 1,020 | 220 | 280 200
225 440 | 3%0 170 | 2,200 | 2,830 | 1,560 | 890 | 215| 285 210
245 | 430 20 150 | 125 2,800 | 2,980 | 1,360 770 [ 250] 300 210
56| 640\ - 560! 165| 135{3,7002,510(1,1801 60| 235 | 250 100
270 11,780 | - 430} 300| 135|4,800 | 1,060 | 1,060 | 490 | 210| 230| 215
235 (2,100 220 300 120 | 5,500 | 2,210 | "870 | 520 | 2 230 200
335 11,788 | 330 300 120 | 5,400 13,700 | 730 | 520| 240 | 220 220
205 11,800 | 360| 300 |.......| 4,050 (3,540 | 5107 . 560 200 | 250 650
375 |.o..enn 310 280 |....... 4,450 1....... 500 ... o] 240 H5)..... .

Note,—Stage-discharge relation affected by ice Jan. 6-16, 1919, and Dec. 18, 1919, to Mar. 21, 1920; dis-
charge for these periods based on gag;e helghts corrected for effect of ice. Discharg&]?ec. 6-12, 1918; Ma;
4-11, 1919; Aug. 6-9, and Aug. 30 to Sept. 10, 1920, estimated from twice-daily readings of staff gage an
comparison with records at other stations in the Millers River basin.

3
.
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Monthly discharge of Millers River at Erzgtg,g Mass., for the years ending Sept. 30, 1919
and 1920. :

[Drainage area, 372 square miles.}

Discharge in second-feet.
Run-off
Month. ) Per | ininches,
Maximum, | Mimimum. | Mean. | square
mile.
1918-19.
720 80 300 0. 806 0.93
950 43 358 .962 1.07
1,560 |- 220 664 1.78 2.05
1,180 380 698 1.88 2.17
600 182 337 . 906 .94
3,250 560 1,400 3.76 4.34
1,880 535 1,100 2.96 3.30
3,470 535 1,220 3.28 3.78
590 147 309 .831 .93
- 845 89 256 |- . 638 .79
260 63 157 422 .49
695 S22 306 .823 .92
3,470 22 595 1.60 21.71
420 56 220 .501 .68
2,100 95 765 2.06 2.30
1,900 220 774 2.08 2.40
320 150 268 720 83
280 56 165 444 . .48
5,500 86 1,890 5.08 5.86
4,250 1,360 2,770 7.45 8.31
2,740 500 1,230 3.31 3.82
1,880 340 749 2.01 2.24
470 170 T 304 .817 .94
730 & 184 342 .919 1.06
690 100 251 .675 .75
5,500 56 813 2.18 29.67

SIP POND BROOK NEAR WINCHENDON, MASS, -

LocatioNn.—About 500 feet above highway bridge one-fourth mile below Massachu-
setts-New Hampshire State line, 1} miles below outlet of Sip Pond, and 3 miles
northwest of Winchendon, Worcester County.

DRAINAGE AREA.—18. 8 square miles.

RECORDS AVAILABLE.—May 29, 1916, to September 30, 1920.

Gaar.—Gurley graph water-stage recorder on left bank 500 feet above hlghway
bridge, with hook gage inside well; a vertical staff is used for auxiliary readings.
Prior to June 26, 1917, an inclined gtaff on right bank 50 feet above highway
bridge was used. Recorder inspected by Hazel Greenall

DiscHARGE MEASUREMENTS.—Made from footbridge, .15 feet below vertical staff
gage, or by wading.

CrANNEL AND coNTROL.—Channel rough, with boulders. Control clearly defined.

EXTREMES OF DISCHARGE.—Maximum stage from water-stage recorder for the year
ending September 30, 1919, 9.34 feet at 1 p. m. May 23 (discharge, by extension
of rating curve, 339 second-feet); minimum stage from water-stage recorder
4.9 feet at 6 p. m. August 16 (discharge, 1.1 second-feet).

. Maximum stage from water-stage recorder for the year ending September 30,
1920, 9.3 feet at 10 a. m. March 28 (discharge, by extension of rating curve, 305
second-feet); minimum stage, from water-stage recorder, 5.08 feet at 9.30 a. m.
September 25 (discharge, 1.9 second-feet).

1916-1920: Maximum stage recorded, 9.34 feet at 1. p. m. May 23, 1919 (dis-
charge, by extension of rating curve, 339 second-feet); minimum discharge during
period, 1.1 second-feet, occurred at 6 p. m. August 16, 1919.
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Reeuration.—The distribution of flow is considerably affected by operation of mills
at State Line, N. H., and by storage in Pearly Pond and Sip Pond. .

Accuracy.—Btage-discharge relation subject to shght changes at low stages. Rating
curves well defined below 250 second-feet. ‘Operation of water-stage recorder
wag fairly satisfactory, except during winter when it was affected by ice in gage
well. Daily discharge determined by applying rating table to mean daily gage
height, with correction for effect of ice during winter.  Records good during
open-water periods, and fair during winter.

Discharge measurements of Sip Pond-Brook near Winchendon, ‘Mass., durmg tke years
ending Sept. 30, 1919 and 1920.

. Gage | Dis- \ Gage | Dis-
Date. , Made by— height. | charge. Date. Made by— height. | charge.
Feet. Sccz.gt 1920, . Feet. | Sec.-ft.
5.97 Jan. 14 | M. R. Stackpole.....,..| ¢3.68 4.8
Feb. 20 do p e 5.68 ‘8.4
6.28 41.4 || Apr. 2 8.53 224
6.10 34.1 8.51 [~ 218
6.88 7 May 5 do. .| 161 28
6.24 39.4 || July 8| Stackpole and Hoyt .| 5.94.0...28.0
5,44 8.0 || Sept. 18 | J. L. Lamson......:... 5.29. 8.8
5.44 8.0 - [
5.26 4.2 , '

a Stage-discharge relation affected by ice.

Dady d-ucharge, in second-feet, of Sip Pond Brook néar W'inchendon Mass., for the years
end ing Sept. 30, 1919 and 1920. )

Day. Oct. |:Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. {-June. | July. | ‘Aug. | 8epé
1918-19.
50 15 8.4 32| 30 47 88 28| 34 9.3] 26| 5.3
45 12 9.3 59| 20 52 78 34| 36 6.6 2.6 7.0
34 . 9.6 9.9 74 | 28 47 69 53| 33 5.5 3.1 1?,
28 .13 11 601 28 42 65 42 1 27 2.5 1.9 1
26 1 12 64 | 27 37 63 56| 21 7.0 2.2 11
22 13 13 58 | 25 38 ' 60 61| 21 3.0 2:7 9.8
28 11 15 47 | 22 40 63 57 | 20 7.8 2.2 8.6
24 [ 10 13 39| 20 42 60 49 | 60 8.0 1.9 8.3
21 9.3 18 34 8.8 44 54 427 22 5.3 1.7 8.0
18 | 32 20 30 23 48 57 41 18 7.8 1.5 8.8
17 2.4 20 32| 23 54 55 421 19 6.6 1.8 9.3
16 24| 18 28 | 20 58 76 59| 18 5.5 2.0 8.0
12 4.6 | 16 30| 18 51 78 63| 14 2.8 2.4 14
19 8.0 | 18 34| 16 48 77 6| 12 5.5 1.3} 80
15 8.8 32 33| 20 39 66 56 6.6 4.6 1.2 8.8
14 - 7.81 86 31 7.0 25 62 45| 19 8.0 1.24 10,
13 6.2 74 24| 20 37 90 42 9.6 4.6 1.1 9.6
12 28 64 18| 18 35 107 62 9.3 5.1 1.2 11.
9.6 | 45 51 14| 23 49 89 €6 9.9 2.7 1.3 8.8
6.4 | 46 39 271 20 82 75 59 9.3 2.2 1.3 8.3
15 45 30 20 18 67 55 9.6 4.4 1.4 7.8
15 43 30 14| 16 102 61 153 4.6 9.1 1.6 7.8
15 43 56 16 8.3 78 46 327 | 13 7.0 1.4 7.8
14 30 65 28| 16 | 73 46 257 9.9 7.3 1.7 8.6
13 82 37| 16 67 47 170 9.9 5.9 1.9 11
13 23 90 32| 17 57 45 128 6.4 6.4 | 1.9 13
83| 20 69 37| A 49 45 97 7.3 3.4 2.6 12
15 21 51 441 33 100 38 77 4.9 7.3 2.4:1 - 4.7
15 23 46 37 |...aens 168 30 2.8 7.0 2.4 - 53
16 24 48 33 |aaiien 118 30, 53 6.6 5.3 3.5 6.4
13 eeeen.. 39 31 .. ... 107 |....... 44 ... 1.9 2.6 |....c..
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Daily discharge, in second-feet, of Sip Pond Brook near Wzmhendon Mass., fof tke years
ending Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. Apr. | May. | June. | July. | Aug. | Sept.
80| 8 .| 91 28 10 71 29| 151 31| 17 5.9 9.1
83) 21| 16 28 15 7 216 123 26 | :16 5.5 9.6
8.0 31, | 56 27 18 6| 215 112| -28]715 5.1 9.1
8.0 32 46 9.9 22 5] 218 95 27| L9| 5.5 8.6
7.5 32 41 19 20 6 205 85 28 9.6 4.7 3.2
7.0 32 38 20 20 16 213 71 241 13 5.9 4.7
.+ 8.8] 29 36 20 18 134 195 66 33| 14 5.9 9.1
8.3 26 44 9.6 10 12| 156 66 32 15 3.2 9.9
59| 21 58 9.6 11 1| 125) 80 30{ 13 4.2 7.8
59| 26 61 17 10 1| 112 83 27| 88| 3.5 8.0
15 23 60 11 9 13 92 69 27| 49| 57] 1
55| 28. 56 16 7 18 92 66 2%+ 13 5.9 6.8
8.0 | 32 46 18 5 2| 134 60 5] 15 7.0 12
4.2 30 52 11 5 100 200 56 . 19| 14 8.0 10
7.51 28 54 13 3 88 1. 180 50 22| 13 12 12
9.0 23 45, 16 9 80| 155 46 22| .80] 16 11
10 32 39 16 | .10 78 137 48 221881 2 9.6
9.6 31 42 13 10 74 121 44 36 51| 20 7.0
5.9 31 30 16 8 74 119 38 421 12 21 8.8
9.0 28 |24 | 18 | 8 70| 05| 35| )12 18 6.4
9.0 26 | 9.9 20 g 37 47 8.04 19 4.2
83! 25 18 2 (.6 1101 186 51 8| B9} M- 3.1
9.1 14 14 18 8 160 | 168 68| 401 66 2 2.0
9.6 26 14 16 8 210 | 204 69 6 7.5 12 1.9
11 26 7.3 13 8 182 59 33| 47| 13 2.0
6.8 28 14 14 7 250 | 148 400 20§ 11 12 . 2.6
9.6 | 49 i3 16 6 300 | 114 39 6] 86] 12 3.7
11 99 7.81 18 6 288 155 38 22 7.3 8.6 7.0
16 85 16 18 7 261 22 7.0 8.8 11
16 89 24 i [ T PO 25 193 2B 20 4.7 15 17
19 |....... 26 13 ... DA e, 421 12 |.......
TE.~—Disgharge estimated Oct. 8,9, 11,12; Nov. 3, 1—13 19-21, 27-29; Dee. 1-5, 8-13, 1918; Jan. 6,7,
10-15,2&-20,31, Feb, 1-6, 21-28; Mar 1211, 30; Apr. 26-28; May 25; June 22; July 31; Aue. 16-20, 31 Segt 123,
7-10, 21-26; Oct. 3-5, 16, 17, 20, 21; Nov. 1-4; boo, 7-9, 29-31, 1919, 'Mar. 22-27; .pr. l?r-lgtand Sexi1 13, 1920,

by hydmgraph oomuansons ‘with records at other stations in Millers River age-disc]
tion affected by ice Jan. 16 to Mar. 20, 1920; daily dlscharge for this period based on gage heights
for effect of ice by means of twe discharge measurements, obgerver’s notes, weather records, and compari
son with other stations in Millers River basin.
Monthly discharge of Sip Pond Brook near Winchendon, Mass., for the years ending
Sept. 30, 1919 and 1920.
[Drainage area, 18.8 square miles.}

arge rela-
eorwected

Discharge in second-feet. ]
Month, “Persq. | i buces
Maximum. | Minimum. | Mean, mil:q' : ~
50 6.4 18.8 1,00 1.15
46 2.4 18.9 1.01 T 113
* 90 6.4 37.2 1.98 2.28
74 14 35.4 1.88 2.17
33 7.0 20.2 1.07 1.11
168 25 62.1 3.30 3.80
107 30 62.9 3.35 3.74
327 28 78.8 4.19 4.83
60 2.8 16.2 . 862 .96
9.3 1.9 5.66 .301 .35
3.5 1.1 1.98 -104 12
17 4.7 9.30 .495 .56
327 1.1 30.7 1.63 22.19
19 4.2 9.19 .488 .56
90 14 34.6 1.8 2.06
91 7.3 37.4 1.99 | 2.2
28 9.6 16.7 . 888 1.02
22 3 10.0 . 582 .57
300 5 99.4 5.29 6.10
249 92 162 8.62 9.62
151 27 62.4 3.32 3.8
49 15 28.8 1.53 171
17 1.9 9.83 . 523 .60
21 3.2 10.6 .564 .65
17 1.9 7.60 .404 .45
300 1.9 40.8 2.17 20.45
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BERIRST BROOK NEAR WINCHENDON, MASS.

Locarron.—At highway bridge 3 miles above confluence of Priest Brook with Millers
River and 3% miles west of Wmchendon, Worcester County ~

DRAINAGE AREA,—18.8 square miiles. ‘

* RECORDS AvAILABLE.—May 25, 1916, to September 30, 1917, and July 18, 1918, to
September 30, 1920.

GaaB.—Sloping staff on left bank 200 feet below hlghway bndge ;. read by R. D.
Hutchinson.

DISCHARGE MEASUREMENTS —Made from highway bridge or by wadmg

CrANNEL AND coNtRoL.—Channel above the station is‘straight, with fairly uniform
section and gravel bottom. Control is formed by the foundation of an old dam 30

. feat.:below the gage and is practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage for the year endmg September 30, 1919,
estimated as 6.5 feet (wator over top of gage) &t 7 a. m. March 28 (discharge, by
extension: of rating eurve, 700 seeond-feet); minimum stage recerded, 2.12 feet
at 7 p. m. August 12 (discharge, I.3 second-feet).

Maximum stage for the year ending September 30, 1920, estimated as 5.2 feet
(water over top.of gage) March 29 (discharge by extension of rating curve,. 380
seeond-feet); minimum stage recorded, 2.35 feet at 8'a. m. October & (discharge,
2.5 second-feet). r o

Maximum stage during the periads May 25, 1916, to September 30, 1977, and
July 18, 1918, to September 30, 1920, estimated as 6.5 feet (water over top of gage)
at 7 a. m. March 28, 1919 (discharge by extension ef rating curve, 700 second-
feet); minimum stage recorded dwring periods, 2.11 feet at 7 &. m. August 26,
1918 (discharge, 1.3 second-feet).

Iex.—Brook freezes over at gage, but usaally remains open at control; stage-dmcharge
relation seldom affected. .

RecuraTioN.—Flow not appreciably affected by regulation. Lo

Accuraey.—Stage-discharge relation . practically permsnent. Rating..curve well
defined below 200 second-feet. Gage read t6 hundredths twice cIally Da.ll.y
discharge ascertained by a.pplymg rating table toc mean dmly gage height.
Records good:

Discharge nwa:urerrwnts of Priest Brooi: near Winchendon. Mass., during tne years ¢n- mg
Sept. 30, 1919 and 1920.

Date. Made by— o, | choge, || Date. Made by— |
1918, Fedt, | Secoft. || 1910, Feet, | Secogt,
Oct. 11 | H. W, Fear.... ....... 2.80 Apr. 30 | M. R. Stackpole........| 312 ‘2.
Nov. 7[..... SR 277|124 Bept. 11 ... A0 el Y

Dec. 10 | M. R, 8tackpole........| 2.96 1920

1019, Jan. 14{..... d0-uuucencicnnans 2.58 6.2
Jan. 24 |..... A0usieenennennnnns 3.50 | 62 | May 4| ..ldelllllllIlllNN 37| 87
Feb. 14 | 3. W. Moulton. ... 0 273| 133 Juy 8 Stsclq)oleand Hoyt...| 26| 7.3
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Daily discharge, in second-feet, of Priest Brook mear Winchendon, Mass., for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.
1918-19.
11 24 28 28 78 112 30| 26 3.0 2.1 2.2
7.3| 15 57 25 97 156 21 24 271 .20). 25
11 17 69 2 73 130 19 | 24 3.0 2.0 10
56 18 106 17 61 73 18 25 2.8 2.2 13
82| 19 86 16 89 © 60 19 27 3.0 2.4 9.7
8,2 | 22 49 17 62, 57 21{ 30 3.4 2.5 9.7
18 20 45 16 67 61 43| 33 3.4 2.4 8.2
19 17 28 16 72 - 78 471 26 . 2.7 21 7.3
17 21 14 63 49| 24 2.5 1.8 5.9
20 22 18 14 108 61 4 26 34 1.9 5.4
56| 24 25 12 123 ‘54 40| 25 3.4 1.7 6.8
v 4.8 17 3 10 121 .5 551 23 3.8 L5717 9.1
7.0 10 21 10 107 65| 66| 22 2.5 16 12
a 17 25 10 82 731 651 20 2.1 1.7 13
7.6 | 66 23 10 49 86 55 | 18 2.2 2.9 14
4,81 110 %4 10 43 w - 40 9.4 85| L9 14
6.1(128 23 10 70 4| 56 85 1.9 5.9
43 109 23 7| 10 44 © 68 42| 4.2 3.0 2.1 3.6
67 | 107 2% 10 | 74 | 65 39.| .84 25]|. 22 3.0
66 69 16 7.6 | 148 58 36 2.7 ) 2.5 2.2 3.0
61 33 21 7.0] 174 60 233 4.6 2.4 2.3 3.0
21 20 20 7.0 128" 86 |+ 243 4.2 5.4 2.1 3.0
19 14 .21 7.0 { 106 56 ) ...207 4.2 20. - 1.9 3.6
22 131 37 7.6 1 '85 53 233 421 18 1.9 4.6
23 |,128 5% 7.0 |82 51 193 34} 73] <21} 7.9
&9 7.0{ 8 c47 | 184 34} 8.3 191 7.3
57 14 203 47 174 | 284 , 8.9 1.7 4.2
45 21 500 45 131 3.6 4.8 1.6 6.3
36 |oie....| 243 42| - 87 324 26 16 10
32 |o.e.... 243 31 42 3.0, 23 1.8 10
30 |....... P S R 2 1....... BE% 2 S K I,
8.2 10 .6.8). 7.9+ 193 174} 2 2L i8 13
4.4 12 10 | 82] 140 15| 20 17 6.3 4.8
3.8 A 82079 89 1 23 ‘17 6.3 4.0
3.8.| 6.8 6.8 7.9 223 103 | 2t w7 |50 3.6
2.5 6.3 6.5 10 213 89| 30 14 T 5.0 3.6
2.8 | 47 42 5.4 7.0 10 275 781 38 9.1 6.1 2.8
3.4 33 32 5.4 79| 10 203 63| 39 9.1 5.9 4.0
3.6, 4 40 56| -82 9.1 156 204 32 8.2 4,4 4.8
4.6 | 47 43 8.5 8.2 7.9 126 76 1 28 7.0 8.2 5.0
5.4 33 70 6.3 82| 19 89 82 21 7.6 24 6.1
6.1 | 40 92 5.9 8.2| 32 85 8 | 20 8.8 26 7.3
59| 33 69 5.6 9.1 34 88 59| 19 16 57 9.4
4.2 | 28 39 59 8.2 40 203 | 50 19 | 29 45 14
4.6 40 24 5.0 8.2 8 300 54 |, 17 8.8 67 21
59| 53 25 4.4 7.3 | 148 253 51|13 7.9| 8 19
6.8 | 47 43 5.6 8.2 | 148 203 51| 24 6.5| 88 20
9.7 37 32 6.8 7.9 140 451 31 5.6 | 77 19
10 44 30 6.3 8.2 | 233 128 45| 73 6.5 | 69 17
37 39 18 6.8 7.3 | 203 116 54| 77 14 63 15
19 28 18 6.3 6.8 | 156 78 36| 81 17 55 14
6.8 21 19 6.8 7.9 | 130 104 60 81 . D4 45 18
56| 16 18 6.3 5.6 | 126 184 74 91 7.3, 26 25
4.6 15 18 6.3 6.5 | 131 213 80 | 63 7.0} 26 22
4.6 29 17 6.5 7.9 223 286 88 | 54 8.8 22 12
3.8 31 15 6.3 9.1 243 297 57| 36 82| 2 5.2
6.8 | 101 14 6.3 9.1 | 264 184 56 | 40 6.5 23 5.0
8.5 | 120 12 7.3 7.9 | 330 115 36| 37 5.6 | 14 4.4
18 140 15 7.3 7.9 | 370 184 20, 35 4.8 8.8 4.4
19 103 13 6.8 7.9 | 380 286 19 19 4.0 6.1 14
15 98 14 8.2 | .eiuae 309 203 16 | 23 48, 5.6 80
24 ...l 9.7 7.9 |oeea.n 213 |....... 19 l....... 85| 11 |.......
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Monthly dwcharge of Prmt Brook near Winchendon, Mass., for the years ending Sept.
30, 1919.and 1920. i

[Drainage ares, 18.8 square miles]

Discharge in second-feet, o . g
: o Run-oft
Month. . . Per in
Maximum, | Minimum, | Mean. | square inal}es.
. mile., R
1918-19. -
6.1 20.7 1.10 .27
.. 4.8 20.1 1.07 L1i9
10 56.0 2,98 344
18- 36.9 1.96 2.2
7.0 12.9 .636 .71
33 118 6.28 7.24
31 67.0 3.56 3.97
18 84,5, 419 <518
27 14,5 .m .86
2.1 4.64 A7 .28
L5 1.97 .105 L12
2.2 .27 .387 .43
1.5 37.3 1.98 26.95
2.5 8.7 .463 .53
15 48.8 2.60 2,90
9.7 37.0 197 2.27
4.4 6.7 . 358 e 3
8.5 8.1 431 .46
7.9 134 7.13 8.22
78 179 9.52 10.62
16 65.2 3.47 4,00
13 . 37.5 1.99 2.22
4.0 10.4 .583 64
44| 209 159 1.8
2.8 13.4 L713 .80
2.5 148.1 2.56 34.90

EAST BRANCH OF TULLY RIVER NEAR ATHOL, MASS.

"Locarion.—At highway bridge half a mile below mouth of Lawrence Brook a.nd 33
miles north of Athol, Worcester County

DrAINAGE AREA.—50.2 square miles.

RECORDS AVAILABLE.—June 13,1916, to September 30, 1920

-GAgE.—Vertical staff on downstream gide of right abutment; read by W A. Thomp—
som.

DisCHARGE MEASUREMENTS.—Made from highway bndge orby Wa.dmg.

~CHANNEL AND coNTROL.—Two channels under bridge, one- channel above; about
200 feet below the gage the channel is divided by an island, and the control
sections are formed by rocks and boulders in the two channels practically per-
manent.

EXTREMES OF DISCHARGE. —Max,lmum stage recorded for the year ending September
30, 1919, 3.5 feet at 7 a. m. March 29 (discharge, by extension of rating curve, 656
second-feet); minimum stage recorded 0.22 foot August 12, 13, and 14 (discharge,
2.2 second-feet).

Maximum stage recorded for the year ending September 30 1920, 4.2 feet at
7 a. m. March 29 (discharge, by extension of rating curve, 1,000. second-feet);
minimum stage recorded, 0.48 foot at 8 a. m. and 5 p. m. September 5 and 6
(discharge, 9.2 second-feet).

1916-1920: Maximum stage recorded, 4.2 feet at 7 a. m. March 29, 1920 (dis-
charge, by extension of rating curve, 1,000 second-feet); minimum stage recorded,
0.22 foot August 12, 13, and 14, 1919 (discharge, 2.2 second-feet).
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Ice.—Riverfreezesslightly along banks, but stage-discharge relation isseldom affected.
Drversions.—About half a mile below thé station water is diverted through a canal
into Packard Pond. A discharge messurement April 30, 1919, showed a flow of
16.6.second-feet diverted through the canal.
ReaurnarioN.—Flow not sericusly affected by regulation.

Accuracy.—Stage-discharge relation practically permanent.

defined below 300 second-feet.

" when. it was read -once daily.

table to ‘mean daily gage height.

Rating curve well

Gage read to hundredths twice daily, except
from December 9, 1918, to March 20, 1919, and January 1 to March 24, 1920,
Daily chscha.rge ascertained by applying rating

Records good.

Duckarge méasurements of East Branch of Tully River near Athol; Mass., during the years
‘ ending Sept 39, 1919 and 1920.

Date. Made by— hgi et. eh];igg—e«. Date. Made by— hff' e chlzzo.
1018, ; Feet. | Secft. || 1990, | Feet. | Sec.t.
. 1t [ M, R. Stackpole........ 1.16 34.9 || Jan. 13 | M. R. Stackpole........| 0.84 23.5
Aug. 28 |...0.dOeeennoiiinn i .68 16.4
1818, .
Apr. 30 |.....dO.c.c...... cecnsmcas 1.54 74

Dady df.schorye, in secmdg’cet -of East Branch of Tully River near Athol, Mass., for the
years endmg Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec.:{ Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
1 . 130 3 7z ms 161 273 67 79 9.2 7.0 6.1
106 34 66 218 93 251 | 234 93| 65 8.2 6.1 7.9¢
85 28 56 195 83 218 197 121 | 59 7.3 5.2 32
73 30 52 175 71 207 188 103 | £2 6.1 4.1 80
64 34 51, 1;60, 69 2121 174 153 | 42 6.1 3.8 65
66 34 45 155 65 | - 276 181 193 | 28 . 6.1 3.6 46
69| . 31 4] 140 64 246 | 18t| 161 | 3 79| 381 88
61 31 45 145 55 218 174 136 ¢ 34 82 3.8 27
51 28 46 141 53 22| o 1] 23 7.6 3.1 29
4 29 45 134 46 337 | - 153 L] 46 10 29| 32
.41 28 40 120 42 . 260 136 139! 56 17 2.3 32
%4 26 43 107 36 212 193 149 1 39 12 L2 32
a8 25 45 99 3z .. 187 284 149 | 32 9.5 2.2 34
37 24 58 93 31 137 202 141 | 30 7.6 2.5 34
35 23 183 93 39 120 172 125 | 24 6.4 3.1 27
33 24 302 1] 46 117 | - 159 109 | 21 9.2 3.4 26
3¢ .28 2671 8. 45 3 248 101 | 18 16 3.4 28
20} 72 197 & .. 43 120 279 179 | 16 | 15 3.8 19
271 188 161 80| 39 218 248 195 | 15 14 6.4 16
25 193 | 141 80 .34 309 207 |- 156 u 6.1 14
33 159 130 73 30 326 165 136 | 14 10 5.8 13
45 132 120 71 20 320. 143 251 | 13 85 5.2 13
43 115 193 73 30 208 128 465 | 11 48 4.6 16"
49 103 246 141 35 220 w7 33| 1 52° 4.6 18
35 90 295 202 40 190 109 205 | 11 35 6.4 18
34 78 263 188 51 165 100 248 | 10 24 6.1 18
32 62 240 165 62 153 88 205 | 11 19 6.4 16
29 62 202 165 60 365 80. 168 | 13 15 7.3 14
29 70 170 . 632 83 1361 11 12 8.7 n
26 79 141 . .| 465 72 1z 9.8 9.5 6.1 12
28 |....... 127 e, 369 ...l 100 ....... 7.9 5.8 [..ieeeen
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Daily discharge; in second-feet, of East Brimch of Twily River near Athol Mass. for
. the years endmg Sept. 30, 1.919 and 1920—Contmued .

Day. Oct. | Noy. | Dec. | Jan. | Feb. mﬂ-‘ Apr. | May. June, Jiity. | Aug. | Sept.
1919-20. G Far . .
320 42 22 25 587 369 50, 61 34 16
260 42 22 24 ‘565 289 51 C 36 14
210 36 22 4 565 237 40 43 30 12
163 31 21 24| 5871 215 3 53 3| 12
145 20 22 25| . 525 212 48 49 A7 92
1251 22| % sz| 68 7| uU7| 43| 14| 93
117 20 27 39 525 176 120 31 13 10
121 16 231 51{ 389 176 100 27 2] 12
18 22 58 344 212 74 22 i 14
A5, 19 22 60 237 240 56 23 10 17
226 | 92 23 82 2231 215- 43 29 22| 41
200 20 23 67 281} }gg 36 321 8], 45
195 22 23 104 280 | 30 48 127 45
205 20 22 207 677 143 31 43 {168 52
183 22| 24| 205| 565 145 28| 32| 151 51
157 21 25 276 433 123 37 28 237 4 42
134 2 26 316 355,112 1 468 21 ). 24871 37
103 =20 27 378 302 9| 174 17 200 {29
83 20 ] 26 373 263 85 229 2 143" 27
69! . 20 24| 337 234 76 178 | .- 34 10 21
58| 21| 23| 33| 232| 90| 128| 32l 7). 20
9| 21| 22| 2631 360] 206| 125, 287 B5| 18
50 215 23 251 362 . 285 155 ‘2247 4D} 16
47| .22| 24| 302| 55|<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>