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HYDROLOGY OF MASSACHUSETTS

PART 1. SUMMARY OF STREAM-FLOW AND PRECIPITATION RECORDS

INTRODUCTION

The conservation of the water resources of Massachusetts for our-
selves and for future generations is of vital importance to all those
interested in the welfare of this section of our country. Flood control
and the works connected therewith, flood forecasting, hydro-power develop-
ments, the safety of hydraulic structures, domestic and industrial water-
supply development, pollution abatement, and other sanitary measures are
some of the modern problems in the use of water and its control which
demand continuous, comprehensive, and dependable hydrologic data.

An adequate supply of water 1is essential to all forms of 1life and to
most human activities and has been important in the development of the
Commonwealth. The limiting effect of this resource on human activities
is becoming more apparent with the increase of population, the rise iIn
standards of living, and the greater variety of purposes for which water
is used. The public does not care how much or how 1little there 1s in
the supply as long as there is ample water for all uses. The public
interest becomes acute in times of drought which I;mits use of water or
in times of flood which destroys property.

The basis for the use of hydrologic data on precipitation, floods,
stream flow, and ground-water fluctuations is the assumption that climate
and its resulting hydrologic events which have occurred in the past will
occur in about the same manner in the future, and that a record of past
occurrences, if of sufficient duration, 1is a preview of future oc-
currences.

The oldest continuous precipitation record in Massachusetts is that
at New Bedford which was started in 1814 by Samuel Rodman. Other inter-
ested individuals and companies and various State departments gradually
started to collect precipitation records. The United States Weather
Bureau first obtained records in 1888. Later the Weather Bureau as-
sembled and published records collécted by various individuals, compa-
nies, and local and State agencies. Methods of collection were standard-
ized so that the records would be comparable.

The first stream-flow record in Massachusetts and probably the old-
est in the country is that for Merrimack River at Lowell which was start-
ed by J. B. Francis in 1848. This record is not complete because the
discharge 1s for the 10-hour period each day when mills were in operation.

) 3
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Other individuals, companies, and State organizations started to collect
data usually at points where there was a specific power or water-supply
development. The Geological Survey established a gaging station on the
Connecticut River at Sunderland in 1904. It ﬁas not until 1909, when the
Geological Survey and the Commonwealth entered ihto a cooperative agree-
ment, that a substantial beginning toward the systematic collection of
stream-flow records was made. The work has been continued and enlarged
gradually so that records have been collected at about 75 stations in
Massachusetts. In September 1945, fifty-six gaging stations were being
maintained in Massachusetts by the Geological Survey and the cooperating
agencles. The records have been published annually and are scattered
through 48 reports, many of which are out of print. Some of the records
have been revised after publication on basis of later data and office
analyses. The revisions, which are contained in later reports, are
often overlooked by the ﬁser of the data. The individual summaries
given in the present report include all revised records.

S8tream-flow records in the annual water-supply papers prior to 1914
were published on the basis of the calendar year. Beginning with the
r;port for 1914 the records have been published on the basis of the
water year, which ends September 30. Water-Supply Paper 415 contains
a compllation of all avallable records through 1915 collected by various
individuals, organizations, and government agencies. The records are
arranged on basis of the water year. Water-Supply Paper 871 contains
summaries of yearly discharge for both the water years ending September 30
and the calendar years for the period of record prior to September 30,
1939, for most of the stations in Massachusetts. Those figures do not
necessarily agree exactly with yearly figures given in the present re-
port because of differences in computation methods.

Precipitation data have been given in numerous Weather Bureav bulle-
tins and in summaries prepared by the Massachusetts Department of Public
Health, and published in various issues of the Journal of the New England
Water Works Association. All of these data are computed on a calendar
year basis.

The purpose of this report 1s to bring together in one volume summar-
ies of monthly discharge and precipitation for all available records in
Massachusetts. Yearly totals for both the calendar year and the water
year ending September 30 are given for the discharge pecords. Yearly

totals for the water year only are given for the precipitation records.
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A few discharge records are published for the first time. These
prgviously unpublished records are indicated by footnotes to the tables
of discharge.

COOPERATION AND ACKNOWLEDGMENTS

Since 1909 successive Massachusetts Legislatures have appropriated
funds for cooperation with the Geological Survey in making investigations
of water resources. The compiling of the hydrologic data contained here-
in has been included as a part of the cooperative program in Massachusetts
upon approval of W. H. Buracker, commissioner, State Department of Public
Works, and in accordance with arrangements with Richard K. Hale, director
of Division of Waterways. Many State, municipal, and private organ-
izations and other Federal bureaus have cooperated, either by furnishing
data or by assisting in collecting data. Acknowledgment for cooperation
in collecting the stream-flow records is given in the annual series of
water-supply papers.

This report was prepared under the direction of H. B. Kinnison,
district engineer, Boston, Massachusetts, by C. E. Knox, assisted by
W. P. Somers.

Monthly precipitation data were assembled by Ralph M. Soule, as-
sistant sanitary engineer, Massachusetts Department of Public Health under
the direction of Arthur D. Weston, chief engineer. Water year totals were
computed by the Geological Survey. Acknowledgment of the source of the
precipitation records is indicated by reference symbols in the table head-
ings and footnotes at the end of the section that contains the precipi-
tation tables. Most of the records were collected by the United States
Weather Bureau, the Massachusetts Department of Public Health, Metro-
politan Water Works, and Metropolitan District Water Supply Commission.

EXPLANATION OF DATA
The data presented in this report are assembled for water years end-
ing September 30. The annual discharge is also given by calendar years
for the convenience of those who prefer such an arrangement.
Stream-low data
The base data collected at gaging stations consist primarily of
records of stage and measurements of discharge. Records of stage are ob-
tained either from water-stage recorders or from direct readings on staff,
chain, or wire-weight gages. Measurements of discharge are made with a
current meter by use of equipment and methods developed by the Geological

Survey through many years of experience.
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Rating tables for each gaging station, indicating the discharge at
any stage, are prepared from rating curves which show graphically the re-

lation between stage and discharge. Daily discharge, from which the maxi-~
mum, minimum, monthly mean, and yearly mean discharges are computed, is
determined by applying daily mean gage height to the rating tables, or
for days having considerable fluctuation in stage, by averaging the dis-
charge for intervals of the day. For streams that are subject to rapid
diurnal fluctuation the mean daily discharge is obtained by the use of a
discharge integrator, an instrument that operates on the principle of a
planimeter but contains as an essential element the rating curve for the
station.

The description of a gaging station gives its location by latitude
and longitude as determined from Geological Survey topographic maps.

Its location is also given with reference to the nearest town and to any
nearby prominent feature on the stream. The types of all gages, their
locations, and datum of each, where known, are indicated. 1If more than
one site or gage was used, the latest site or gage is described first,
after which the others are discussed in chronological order.

Drainage areas given are those obtained from the latest available
Geological Survey topographic maps. If more than one site was used for
the gage, the drainage area for ihe latest site is given first after
which the others are listed in chronological order. In cases of di-
versions from the basin, total drainage area is listed and then net
drainage area with a discussion of location and purpose of the diversion.
A statement gives the periods for which records have been published.
Those records, unless qualified, consist of discharge records and they
have been published for the entire period unless otherwise noted.

Under "Extremes" are given, for the periods indicated, the maxi-
mum discharge and gage height; the minimum discharge if there is
little or no regulation; the minimum daily discharge if there 1is ex-
tensive regulation; and the minimum gage height if important. Unless
qualified, the maxlmum discharge corresponds to the crest stage, ob-
tained by use of a water-stage recorder or a nonrecording gage read
at time of the crest Likewise, the minimum discharge corresponds to
the lowest stage, unless otherwise qualified. Special mention is made
cT records furnished by cooperating parties, of unusual conditions cr
methods used in making discharge measurements, and of wastages, storage,
diversion, and other information having an important bearing on the

records.
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In general, stream-flow data are presented in three separate tables.
The first table contalns the monthly and annual discharges, 1ln second-feet,
by water years ending September 30. The figures given represent actual -
flow past the station except for a few furnished records which are quali-
fied under "Remarks"” and by the word "adjusted" in the table heading.
The second table contains the monthly and annual runoff, in inches, by
water years ending September 30 and was computed from the monthly dis-
charges given in the first‘table, adJusted where necessary for wastage,
storage, or diversions. Any adjustment made is described under "Remarks"
and the table heading is qualified by the word "adJusted." The drainage
areas for many stations have been revised slightly from time to time as
more accurate maps have become available. As the changes in area were
amall revised figures of discharge per square mile and runoff in inches
have. not been previously published. However, the figures in the present
report have been computed using the latest drainage areas. Any change
from previously published figures is noted by a footnote stating that
the runoff has been recomputed on the basis of the new dralnage area.
The third table gives annual discharges by water and calendar years.
The first column gives the year. The second column gives the water-
supply paper in which complete records of discharge for that year may be
found. If any of those records have been revised at a later date, that
fact 1s made known by reference to a second water-supply paper which
contains the revisiona. The table gives for each water year the maxi-
mum daily mean discharge, the minimum daily mean discharge, the yearly
mean discharge, discharge in second-feet per square mile, and runoff in
Inches. It also gilves the mean discharge and runoff in inches for the
calendar years. Where necessary, for some statlons, and if correction
figures are available, the table also gives the adjusted mean discharge,
discharge in second-feet per square mile, and runoff in inches. For these
stations the runoff in inches for the calendar year 1s computed from the
adjusted figure. Suitable notations in each table show whether a figure

1s observed or adjusted.

Duration tables
Duration tables computed on the basis of mean daily discharge records
are given for most current and a few discontinued stations. For con-
venience in presenting the tables, the discharge unit used 1s second-
feet per square mile. Discharge in second-feet for any station may be
obtained by multiplying the discharge in second-feet per square mile by
the drainage area of that statlon. The headings give the name of the
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river, location, drainage area, and period in water years ending Sep-
tember 30 used for each station.
Precipitation data

Precipitation data are presented in tables listing monthly and annual
precipitation by water years ending September 30. The heading gilves the
town, latitude and longitude, and elevation of gage and person or organ-
ization that collected the data. Where several records were collected by
one organlzation, a symbol was used to identify the organization that is
responsible for the collected record. The symbols used for each organJ
ization appear at the end of the precipitation data.

BIBLIOGRAPHY

Stream-flow data given herein consists of monthly and yearly dis-
charge in a form available for ready reference. For records of dally
discharge and other detailed information, the publications listed in the

following table should be consulted.

Year Water-Supply Paper Year Water-Supply Paper
1899 35 1923 561
1900 47 1924 581
1901 65, 75 1925 601
1902 82 1926 621
1903 97 . 1927 641
1904 124 1928 661
1905 165 1929 681
1906 201 1930 696
1907-8 241 1931 711
1909 261 1932 726
1910 281 1933 741
1911 301 1934 756
1912 321 1935 781
1913 351 1936 801
1914 381 1937 821
1915 401 1938 851
1916 431 1939 871
1917 451 1940 891
1918 471 1941 921
1919-20 501 1942 951
1921 521 1943 971
1922 541 1944 1001
- 1945 1031

In addition to the above publications, Water-Supply Paper 415 con-
tains daily, monthly, and yearly records of discharge for all gaging
8tations 1n Massachusetts from the beginning of each record through the
1915 water year.

Detalled information on the stage and discharge of many streams
during the 1927, 1936, and 1938 floods are contained in the following

water-supply papers:

636-C The New England flood of November 1927.
798 The floods of March 1936, Part I, New England Rivers.
867 Hurricane floods of September 1938.



BIBLIOGRAPHY

A specific bibliography for each gaging station 1s given in the
table of yearly discharges. The second column of that table gives the
water-supply paper in which records for a given year may be found and,
1f revisions of that record have been made, reference 1s made to the

water-supply paper in which the revisions are published.
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INDEX OF STREAM-FLOW RECORDS IN MASSACHUSETTS

No. Period of record

on Stream and location 8 4 @ & 8 4 8 2 $
i § 3 8 8 § 8 8 § 3

MERRIMACK RIVER BASIN

1 |Merrimack River below Concord River, at Lowell

2 |Merrimack River at Lawrence

3 [North Nashua River near Leominster

4 |Nashua River at East Pepperell

5 |South Branch Nashma River at Clinton

6 |Assabet River at Maynard

7 |Concord River at Lowell

8 [Concord River below River Meadow Brook, at Lowell

9 [Sudbury River at Framingham Center

10 |Lake Cochituate Outlet at Cochituate

IPSWICH RIVER BASIN
11 |Ipswich River at South Middleton

12 |Ipswich River near Ipswic

h
MYSTIC RIVER BASIN

1% |Aberjona River at Winchester

14 |Mystic Lake near Medforad
CHARLES RIVER BASIN
15 |Charles River at Charles River Village

16 |Charles River at Waltham

17 {Mother Brook at Dedham

NEPONSET RIVER BASIN
18 |Neponset River at Norwood

TAUNTON RIVER BASIN

19 |Taunton River at Titicut near Bridgewater
20 |Taunton- River at State Farm

21 |wWading River near Norton

PROVIDENCE RIVER BASIN
22 |Blackstone River at Worcester

23 |Blackstone River at Northbridge

24 |Blackstone River at Woonsocket, R, I.

25 |Quinsigamond River at North Grafton

28 |Mumford River at East Douglas
THAMES RIVER BASIN
27 | Quinebaug River at Westville

28 |Quinebaug River at Quinebaug, Conn.

29 |Little River at Buffumville -

CONNECTICUT RIVER BASIN
30 |Connecticut River at Turners Falls

3l |Connecticut River at Montague City

&2 |Connecticut River at Sunderland

33 | Connecticut River at Holyoke

34 |Connecticut River at Thompsonville, Conn.
35 |Millers River near Winchendon

36 |Millers River at South Royalston

37 |Millers River at Erving

38 | Sip Pond Brook near Winchendon

&9 | Priest Brook near Winchendon

40 | Otter River near Gardner

4] |East Branch Tully River near Athol

42 | Moss Brook at Wendell Depot -
Deerfield River at Charlemont

43
44 |Deerfield River at Shelburne Falls

45 |Deerfield River near West Deerfield

46 |North River at Shattuckville

47 | Mill River at Northampton

48 |Ware River at Coldbrook

49 |wWare River at Gibbs Crossing

50 |Chicopee River at Indian Orchard
51 |Swift River at West ware

52 |East Branch Swift River near Hardwick

53 |GQuaboag River at West Warren

54 |Quaboag River at West Brimfield

55 [Mill River at Springfieid

56 |Westfield River at Knightville

57 |Westfield River near Westfield

58 |Middle Branch Westfield River at Goss Heights
59 |West Branch Westfield River at Huntington

60 |Westfield Little River at outlet of Cobble
Mountain Reservoir near Westfield

61 |Westfield Little River near Westfield

62 |Borden Brook near Westfield

63 |Farmington River near New Boston

HOUSATONIC RIVER BASIN
64 |Housatonic River at Coltsville

85 |Housatonic River near Great Barrington
66 |Housatonic River at Falls Village, Conn.

HUDSON RIVER BASIN
87 |Hoosic River at Adams

68 |Hoosic River near Williamstown

69 |North Branch Hoosic River at North Adams
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STREAM-FLOW RECORDS
MERRIMACK RIVER BASIN

MERRIMACK RIVER BELOW CONCORD RIVER, AT LOWELL, MASS.

Location.- Water-stage recorder, lat. 42°38'45", long. 71°17'56", at Lowell, Middlesex County, 1,100
feet downstream from Concord River. Datum of gage 1s 5.18 feet above mean sea level, datum of
1929. .

Dreinage area.- Total above gage, 4,635 square miles; net above gage, 4,425 square miles (flow di-
verted from 210 square miles for use of Boston metropolitan district and city of Worcester).
Prior to July 1, 1937, net above gage, 4,424 square miles (flow diverted from 211 squaTe miles
for use of Boston metropolitan district and city of Worcester). .

Becords evailable.- June 1923 to September 1945.

Extremes.- 1923-45: Maximum discharge, 173,000 second-feet Mar. 20, 1936 (gege height, 68.4 feet,
from floodmerks); minimum daily, 199 second-feet (regulated) 8ept. 23, 1923.

Remarks.- Flow regulated power plants, and by Squam, Little Squam, Newfound, Merrymeeting, Went-
worth, winnipeg:tkee, »?yimisque.g, and other lakes, and Blackwater Reservoir (since November 1941)
and Franklin Falls Reservoir (since March 1942). Runoff in inches adjusted for westage by Bos-
ton metropolitan district and city of Worcester from 210 square miles (prior to July 1, 1937, 211
square miles) in besins of South Branch Nashma and Sudbury Rivers and Lake Cochituate to obtain

runoff from net area.

Monthly and annuel mean discharge, in second-feet (observed)

Water
Year Oct. | Nov. | Dec. | Jan. | Feb. | Mer. | Apr. May | June | July | Aug. | Sept. year

1823 - z = = - - - T [ 5,568 | 2,002 | 1,825 | 1,446] -
1924 | 2,394| 5,742[11,770| 9,483| 4,980 8,719 |24,240 |15,270| 4,018 | 2,086 | 1,638 | 3,843 | 7,847
1925 | 2,841| 2,782| 3,281) 1,621 9,191 |16,880 |14,650 | 6,788 | 3,426 | 3,991 | 2,544 | 2,229 | 5,826
1926 | 3,646| 6,747| 8,713| 5,234| 4,271 8,144 19,210 [10,610| 5,954 | 2,387 | 1,796 | 1,541 | 8,355
1927 | 2,372| 7,392| 4,385| 4,527| 4,905 (15,710 9,183 | 7,066 | 5,680 | 2,935 | 3,394 | 5,015 | 5,886
1928 | 5,729|17,690[13,550] 8,586 8,690 8,731 |15,960 [14,820 10,140 | 6,743 | 6,220 | 5,732 (10,200
1929 | 3,526 3,581} 4,176| 6,120 5,873 [17,290 {18,900 {17,000 | 4,555 | 2,566 | 1,728 | 1,583 | 7,336
,

1930 1,768| 2,253} 2,127| 4,316| 4,863 11,620 (10,540 | 6,008 | 5,211} 2,332 2,290 | 1,566 | 4,569

1951 | 1,334| 2,962} 2,411 1,833| 2,105| 7,795 17,710 9,365 [10,760 | 3,432 | 2,11 | 2,099 | 5,336
1932 | 2,115| 2,878| 4,698| 9,032 | 6,547 | 6,966 (22,260 | 6,762 | 2,398 2,391 | 2,115 | 3,302 | 5,933
1933 | 6,234|11,840| 5,877 6,572| 6,427 |12,070 [35,020 [11,110| 3,983 | 1,798 | 2,281 | »,984 | 8,880
1934 | 4,991| 4,119 4,224( 5,562 3,819 [10,860 /28,640 {10,380 | 4,135 1,900 | 1,682 [ 3,693 | 6,992
1935 | 4,204| 5,702 6,373 10,830 7,268 (13,820 {15,140 | 8,607 | 9,940 | 4,974 | 2,205 [ 2,744 | 7,648

1936 | 1,972 3,266 4,218 6,220 4,592 [45,780 |20,720 | 7,750 | 3,082 | 2,045 | 1,580 | 1,846 | 8,645
1937 | ®,574| 3,805 {10,700 [11,900 |10,840 | 8,526 [17,140 {20,080 | 8,503 | 3,835 | 2,551 | 2,243 | 8,609
1938 | 3,500 9,510 11,880 | 9,376 |10,930 11,060 (13,120 | 7,626 | 5,198 | 8,811 | 7,547 {19,650 | 9,820
1939 | 7,885( 6,546 |15,080 | 7,413 | 6,087 [10,720 |26,440 12,190 | 4,203 | 2,251 | 2,332 | 1,726 | 8,580
1940 | 1,808| 3,552 3,175 2,346 | 2,421 | 4,132 |28,460 18,890 [10,490 | 3,935 | 2,242 | 2,953 | 7,012

1941 | 1,879| 5,991 5,042 6,085{ 7,957 5,824 10,180 | 4,085 2,227 2,482 | 1,425 { 1,249 | 4,519
1942 | 1,556 2,394 | 2,569 | 3,2420| 2,811 14,310 [15,030 | 6,472 | 6,871 | 3,340 | 2,612 | 2,017 | 5,290
1943 | 2,440/ 5,450 6,930 | 5,338 | 5,839 {12,420 {13,800 18,130 | 6,190 | 2,826 | 4,796 | 2,606 | 7,244
1944 | 5,594 9,089 | 4,405 2,697| 3,136 | 7,439 [18,840 | 9,990 | 9,858 | 4,500 | 1,943 | 3,923 | 6,595
1945 | 3,367| &,513| 6,449 | 6,851 | 5,848 [20,570 |14,850 [18,880 [11,460 | 6,379 | 3,572 | 2,751 | 8,736

Monthly and annual runoff, in inches (adjusted)

Water . The
year Oct. | Nov. Dec. Jean. | Feb. | Mar. Apr. May June | July | Aug. | Sept. year
1923 - - - - - - - - 0.89 0.52 0.47 | 0.36 -
1924 0.62 | 1.42 | 3.01 2.42 1.20 | 2.23 6.00 | 2.91 1.00 .54 .42 .98 23.73
1925 74 <70 .84 .42 2.11 | 4.35 3.66 | 1.75 .86 | 1,03 .66 .56 17.88
1926 .94 | 1.68 2.23 1.34 .96 | 2.08 | 4.80 2.74 .99 .62 .48 .39 19.21
1927 .61 1.84 1.12 1.15 1.12 | 4.05 2.30 1.82 .92 .76 .86 | 1,24 | 17.79
1928 1.46 | 4.37 | 3.48 | 2.21 2.08 § 2.25 3.99 5.80 2.47 1.72 1.60 1.43 0.86
1929 .90 .89 1.07 | 1.56 1.34 | 4.45 | 4.88 | 4.31 1.14 .67 .45 .40 22.02
1930 .46 .58 .54 | 1.10 1.12 | 3.00 2.863 1.56 1.30 .81 .59 .39 12.86
1931 .35 74 .62 .47 W49 | 1.99 | 4.44 | 2.42 2.68 .88 .80 .58 16.21
1932 .55 72 1l.22 | 2.34 | 1.59 | 1.78 5.57 | 1.74 .80 .82 +55 .80 18.08
1933 1.89 | 2.91 1.45 | 1.67 | 1.48 | 2.99 | 8.54 | 2.87 .98 .47 .59 .97 | 26.51
1934 1.28 | 1.03 1.08 | 1.41 .88 | 2.76 7.0% | 2.64 | 1,03 .49 44 .92 20.99
1935 1.07 | 1.42 1.64 | 2.76 | 1.64 | 3.48 3.0 2.19 2.48 | l.29 57 .68 22.92
1936 .51 .81 1.08 1.64 | 1.09 }11.53 5.08 1.99 .17 55 .41 .46 | 25.90
1937 92 .89 | 2.71 3.03 2.45 | 2.14 | 4.22 5.15 2.11 .99 .86 .58 25.85
1238 -90 2.38 5.03 | 2.36 ‘ 2.47 | 2.81 5.27 1.95 1.26 2.10 1.91 4.76 29.18
1939 1.98 | 1.62 5.77 | 1.88 1.38 | 2.62 6.45 | 2.16 1.05 .58 .59 .43 R25.51
1940 .47 .88 .82 260 .57 | 1.03 7.08 | 4.88 | 2.62 1.01 W& 74 21.28
1941 .48 | 1.49 1.29 | 1.56 1.83 | 1.48 | 2.54 1.u8 .61 .64 .57 .51 15.66
1942 .40 .80 .66 .88 .65 | 3.85 | .76 1.67 | 1.7% .86 .87 .50 16,03
1943 .63 | 1.36 1.76 | 1.36 | 1.& ean .45 4.68 1.54 N 1.24 .65 | 21.91
1944 .93 2.28 1l.14 .70 75 | 1.91 4.7y | 2.58 2.48 1l.18 +50 .98 20.11
1945 .87 .88 1.65 | 1.75 | 1.3% | 5.29 .72 | 4.87 2.86 1.64 .92 .69 26.47

852061 O - 49 - 2
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Annual discharge, in second-feet, of Merrimack River below Concord River, at Lowell, Mass,

Water year ending Sept. 30 Calendar year
Observed AdJjusted Observed | Adjusted

Year W.8.P. Per Runof £ Runoff

Maﬁ:m Hig:num Mean Mean square in Mean in
v Y mile inches inches

1923 781 - - - - - - - -
1924 781 53,500 227 7,847 7,710 1.74 23.73 6,923 20.96
1925 781 51,200 234 5,826 5,757 1.30 17.68 6,682 20.25
1926 781 36,900 318 6,355 6,261 1.42 19.21 5,932 17.93
1927 781 32,700 284 5,886 5,800 1.31 17.79 7,795 23.53
1928 781 66,200 795 10,200 10,030 2.27 30.86 8,063 24.41
1929 781 33,6800 407 7,336 7,175 1.62 22.02 6,903 20.72
1930 781 26,500 310 4,569 4,529 1.02 13.86 4,614 14.01
1931 781 32,700 364 5,336 5,280 1.19 16.21 5,590 16.99
1932 781 46,800 488 5,933 5,877 1.33 18.08 7,099 21.54
1933 781 69,800 488 8,880 8,631 1.95 26.51 8,016 23.95
1934 781 58,300 505 6,992 6,837 1.55 . 20.99 7,238 21.73
1935 781 39,800 600 7,646 7,471 1.69 22.92 7,073 21.19
1936 801 161,000 541 8,645 8,428 1.91 25.90 9,357 28.02
1937 821 36,500 680 8,609 8,429 1.91 25.85 »188 27.62
1938 851 118,000 469 9,820 9,515 2.15 29.18 10,220 30.26
1948 871 46,700 574 8,580 8,318 1.88 25.51 6,807 20.31
1940 891 54,400 452 7,012 6,917 1.56 21.28 7,376 22.37
1941 921 16,900 297 4,519 4,449 1.01 13.66 %,986 12.08
1942 951 25,400 286 5,290 5,229 1l.18 16.03 5,987 18.12
1943 971 26,800 423 7,244 7,145 1.61 21.91 7,427 22.51
1944 1001 47,800 405 6,595 6,543 1.48 20.11 6,292 19.16

1945 1031 38,000 521 8,736 8,628 1.95 26.47 - -

1924 - 45 - 161,000 227 7,175 7,044 1.59 - - . -

MERRIMACK RIVER AT LAWRENCE, MASS.
Location.~ Lat. 42°42'20", long. 71°09'10", at dam of Essex Co., 1ln Lawrence, Essex County.

Drainage area.- Total above dam, 4,672 square miles; net above dam, 4,462 square miles (flow divert-
ed from 210 square miles for use of Boston metropolitan district and city of Worcester). Prior
to July 1909 total area was 4,673 square miles. In July 1909, Dug Pond in Lake Cochituate Basin
was diverted to Charles River, thus artificially reducing drainage area 1 square mile. Prior to
Jan. 1, 1881, the net drainage area was 4,576 sguare miles; Jan. 1, 1881, to Mar. 6, 1898, 4,579
square miles; Mar. 7, 1898, to July 1, 1937, 4,461 square miles.

Reco ajl - October 1879 to September 1945.

migﬂ?.- 1879-1945: Maximum discharge, 174,000 second-feet Mar. 20, 21, 1936 (gage helght, 48.0
eet) .
c r;aximnm discharge previously known, 108,000 second-feet Apr. 23, 1852 (gage height, 44.12
eet).

Remsrks.- Discharge determined by computation of flow over dam and through wheels and gates. TFlow
regulated by power plants, and by Squam, Little 8quam, Newfound, Merrymeeting, Wentworth, Winni-
pesaukee, Winnisquam, and other lakes, and Blackwater Reservolr (since November 1941) and
Franklin Falls Reservoir (since March 1942). Runoff in inches adjusted for wastage by Boston
metropolitan district and city of Worcester from 210 square miles (prior to Jan. 1, 1881, 97
square miles; Jan. 1, 1881, to Mar. 6, 1898, 94 square miles; Mar. 6, 1898, to July 1, 1937, 211
square miles) in basins of South Branch Nashua and Sudbury Rivers and Lake Cochituate to obtain
runoff from net area.

Comparison with records for station at Lowell from June 1923 to September 1945 shows Lawrence
recurds to be in error at times.

Cooperation.- Records furnished by Essex Co., R. A. Hale and J. R. Baldwin, Chief Engineers,
changed to the climatic-year form by englneers of the Geological Survey.



STREAM-FLOW RECORDS - MERRIMACK RIVER BASIN
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Monthly and annual mean discharge, in second-feet (observed), of Merrimack River at Lawrence, Mass.

Water The
Yyear Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. May | June | July | Aug. | Sept. yeer
1880 2,445( 4,338| 7,088| 7,475(12,449 (10,620 [10,878| 5,557 3,186| 2,952 | 2,585| 2,241] 5,976
1881 1,713| 4,244 2,648| 2,804) 4,792{17,106916,19714,249| 5,181} 3,447| 2,794 2,518 | 6,433
1882 | 2,494| 5,801| 8,407| 7,432| 9,456(16,248(10,405[10,728| 9,013 | 3,142| 2,151 3,716| 7,874
1883 | 3,099| 2,310| 2,161 2,024 2,944| 4,090(15,535| 8,540| 5,040 3,127| 1,933 1,219{ 4,335
1884 | 1,975) 2,868| 2,355| 4,662| 9,609 15,742 26,199 (11,922 4,091 | 2,293 | 2,118 1,949 7,149
1885 | 1,832| 2,391| 4,716| 5,817 4,428 3,543 [18,328] 8,546 | 4,222 | 2,850 | 5,445| 2,891 | 5,376
1886 3,425( 9,188| 6,982(13,200)17,991 |12,083 [22,774| 6,821 | 3,267 2,275} 1,989 | 1,986 | 8,494
1887 2,154 7,082| 5,969 7,822|13,217| 8,424 (22,189 (13,814 | 8,193 | 6,674 8,566 | 4,197 | 9,021
1888 | 3,12 ,418( 6,138 6,417 8,480 [10,275 |24,905 (20,921 | 5,689 | 2,512 | 2,645 | 7,135 | 8,550
1889 |12,368|13,528|14,920|12,295( 6,271{11,057{11,142| €,623| 5,390| 8,609 | 5,182 ,498 | 8,822
1890 5,711| 8,976|13,125| 6,955] 7,721 (15,667 17,244 (14,285 | 7,881 | 3,161 | 3,406 | 8,397 | 9,577
1891 12,8314| 8,871| 6,573|13,298 (13,499 |23,616 |21,519 | 7,347| 4,542 | 2,895 2,460 | 2,544 | 9,956
1892 | 2,187| 2,469| 4,118| 8,524 4,302 | 7,330 8,150 [10,283| 5,819 | 4,757 4,807 | 3,944 | 5,549
1893 2,135/ 6,494| 3,931| 2,949| 4,995|10,723|15,565 19,504 | 4,404 2,389 | 2,582 | 2,782 | 6,538
1894 | 3,614] 3,366 5,330 53,0221 4,274 |14,375 (11,085 | 6,992 6,083 2,278 | 1,695 | 1,881 | 5,524
1895 2,254| 3,549] 3,033 2,887 2,819 5,857 (19,840 6,283 | 3,088 | 2,583 | 2,180 | 1,673 | 4,621
1896 [ 4,0101 9,558{ 9,404} 6,546| 9,109|21,054 |18,284| 4,428 3,518 2,042 2,019 | 3,122 | 7,754
1897 5,186( 6,662 | 4,359 3,409 | 4,571|10,571 [17,612 {10,117 {12,708 {10,799 | 5,072 ( 2,759 | 7,819
1898 2,207 5,827(10,376| 7,394 7,797 (18,612 [15,228 (10,996 | 6,464 | 2,660 | 3,799 | 2,910 | 7,856
1899 | 6,429| 9,887/ 8,779 7,857| 4,882/11,948 |26,488 | 9,528 2,980 2,481 | 2,086 | 1,994 | 7,941
1900 1,789 2,792 2,7v97| 3,360 [16,481 (16,245 (18,500 {10,034 | 3,957 | 1,818 | 1,876 | 1,513 | 6,764
1901 2,517] 5,849| 6,783 3,881} 2,452| 9,510 {26,025{15,612| 7,521 | 2,891 | 4,449 | 2,657 | 7,471
1902 4,128} 3,050| 9,756|10,454| 5,620 (27,884 |17,392 {10,168 | 5,292 | 4,327 | 3,763 | 3,452 | 8,774
1903 7,162 5,748 8,119 7,699 9,509 (27,675 [15,587 | 4,365 [10,295 | 4,648 | 5,338 | 2,371 | 8,860
1904 35,7094 2,998 8,720| 2,642 2,944 12,218 {20,704 (17,426 | 4,667 | 2,797 | 2,575 | 2,913 | 6,618
1905 3,686| 2,697 | 1,819| 3,871| 2,272/10,565 {16,185 | 5,216 | 4,164 | 2,674 | 2,702 | 7,631 | 5,286
1906 | s,261| 3,388| 5,687 7,664| 5,108 7,684 [16,159 {10,140 {10,114 | 4,951 | 5,314 | 1,885 | 6,613
1907 2,451 3,167| 2,558 6,400 | 3,054 | 7,799 [13,141 | 9,124 5,351 | 3, 1,927 | 2,965 | 5,106
1908 | 6,388|13,066| 9,812| 8,824 | 7,487 |11,400 [11,967 [11,575 | 4,193 | 2,329 | 2,986 | 1,693 | 7,645
1909 1,474} 1,590 | 1,886 8,025| 7,118 7,718 15,315 | 8,790 | 4,247 | 1,999 | 1,682 | 1,652 | 4,708
1910 ,886| 1,745 2,265( 4,759 | 4,493 16,311 [10,986 | 6,751 | 4,876 | 1,786 | 2,042 | 1,771 | 4,973
1911 1,841{ 2,058| 1,51.] 2,814| 2,164( »,584(13,591| 6,064] 2,462| 1,180 1,46%| 1,94«{ 5,515
1912 | 4,095| 4,687| 5,752| 3,594} 3,196|12,601(19,454(|10,461| 5,832 | 1,888| 2,280 2,162] 6,325
1913 3,268| 5,583| 4,790| 8,007| 4,465(15,204[11,309| 6,496] 4,032 ,7571 1,372 1,735 5,664
1914 5,552} 4,352] 4,735| 3,38l 4,424(14,722(22,356(12,996| 3,292| 2,505 1,946 1,991 6,688
1915 1,358] 1,614f 1,976| 4,972| 7,974| 6,678| 7,987 5,029| 2,189 8,158| 9,303 | 2,936 5,015
1916 | 2,959 3,944 5,902 6,910| 7,736| 7,950(19,556(12,339|13,965| 6,869 | 4,129 4,337 | 8,025
1817 3,563 3,536| 5,178 4,617| 3,497|10,527|14,548] 9,629|18,643| 4,578 2,818| 2,465| 6,536
1918 | 2,780 4,007| 2,608] 2,114 3,786 9,050|14,973| 6,925| 2,394 2,478| 2,101 | 3,828 4,837
1919 4,446| 5,087] 6,752] 5,984{ 3,945(15,301({11,479{12,351| 4,512| 2,429| 1,804| 2,992| 6,448
1920 | 3,146| 7,464| 6,165| 2,738| 2,962(18,844(27,26215,999| 7,331| 3,368 | 3,081 | 3,042 | 8,445
1921 4,704] 4,169!14,756! 7,790| 4,650(16,729(12,190] 8,994| 2,675| 4,691 3,072| 1,900| 7,193
1922 2,131f 4,752 7,535| 3,735| 4,081)|17,633|22,284|13,229|13,724| 9,618| 5,479 | 3,498 8,804
1928 | 3,009| 2,911] 2,302} 5,183| 4,129 9,067|22,460|13,251] 3,280 1,952| 1,776| 1,862 5,885
1924 | 2,216 5,349(10,777| 8,924| 4,433| 8,055|22,934(14,143| 4,135 2,072| 1,578 3,888 | 7,332
1925 2,744| 2,409| 3,215| 1,610f 8,588)15,399113,959| 6,071| 3,093| 3,207| 2,329| 2,084 | 5,360
1926 3,319] 4,821( 7,207\ 4,662| 3,736| 7,566|17,678| 9,722| 8,770| 2,850 1,882 | 1,524 | 5,684
1927 | 2,288| 6,292] 3,958| 4,400| 4,803|14,254| 8,200 6,374} 3,528 2,886 | 3,249 | 4,348 | 5,383
1928 6,145(16,958|13,636| 9,186| 9,364( 9,213{15,417 (14,293 (10,604 7,444 ,964 | 6,745 110,482
1929 | 4,410( 4,417/ 5,045| 6,979| 6,769|16,568|18,393|15,696| 4,366 | 2,605] 1,787 | 1,633 | 7,396
1930 1,828| 2,287| 2,214 3,910| 4,297(10,097| 9,140| 5,248| 4,709 2,330 2,319| 1,688 4,164
1931 1,390f 2,520| 2,321) 1,895| 2,163| 7,296|16,437| 8,518| 9,987| 3,412| 2,827( 2,104| 5,025
1932 2,102| 2,772} 4,349| 8,079 5,847| 6,207!20,002] 5,933| 2,210| 2,239 2,155| 3,111 | 5,397
1933 5,584{11,131( 5,265( 6,108| 5,926[11,270|33,955| 9,651| 3,672 | 1,819} 2,273 | 4,464 | 8,393
1934 | 6,155{ 5,204| 5,367| 6,710( 5,624(11,112|27,665(10,611] 4,316 { 2,145| 2,012 | 4,225 | 7,581
1935 5,469| 6,637 7,173{13,806| 9,221(13,959|15,228( 9,233(10,364( 5,398 | 2,307 | 2,780 | 8,454
1936 1,908| 8,878 5,155| 7,704 6,438|47,822(20,586| 8,434 3,176 2,146 | 1,609 | 1,878 9,263
1937 4,010} 4,384110,575{11,946|11,289| 9,499|16,810|19,455| 9,519 4,364 2,582 | 2,372 | 8,888
1938 | 3,727 9,407|12,211| 9,741)|11,237|11,266{13,034| 8,459| 6,045| 9,848 | 8,665 |19,289 [10,217
1929 | 8,705 7,450|15,35¢] 8,047 7,000(11,372]26,271|12,446| 4,568] 2,199 2,309 1,651 | 8,954
1940 1,788 3,834 3,090 2,200| 2,262| 5,273|28,555(18,810[10,944 | 4,242 | 2,831 | 3,177 7,187
1941 1,835 6,736 6,057| 7,087| 8,546{ 6,564(10,632| 4,279| 2,423| 2,403 1,327| 1,195| 4,890
1942 1,459] 2,372| 2,678| 4,098| 3,329|14,510|14,828] 7,221| 7,208| 3,944| 3,006| 2,029| 5,563
1943 | 2,306| 5,467{ 7,870 6,215| 6,710|12,525|153,804|17,135| 6,608| 2,827 | 4,650 2,516 | 7,353
1944 3,426 9,639] 5,381 3,389| 3,945 8,173(18,586(10,513] 9,606| 4,871 1,922 3,779 6,914
1945 3,291 3,437 6,307 7,130| 5,778|20,379|14,650/18,438(|11,650| 6,227 3,269| 2,545 8,620
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Monthly and annual runoff, in inches (adjusted), of Merrimack River at Lawrence, Mass.

water . . t. | The
yoor Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr May June | July | Aug Sep year
1880 0.61 | 1.06 1.78 1.87 2.89 2.64 2.62 1.40 0.78 0.74 0.64 0.55 17.58
188l .45 | 1.03 .67 .58 1.06 4.18 L 3.90 3.56 1.22 .86 .70 .61 18.82
1882 .63 1.29 2.11 1.84 2.09 | 4.01 2.52 2.68 2.19 79 .54 .90 21.59
1883 .78 .56 .54 .51 .66 .99 3.7 2.13 1.28 .79 .49 .30 12.75
1884 +50 .70 +58 1.18 2.21 5.84 6.29 2.97 .99 .58 .58 .47 20.85
1885 .46 .58 1.18 1.30 .97 .85 4.43 2.11 1.02 R 1.37 .70 15.69
1886 .86 | 2,21 1.72 3.29 3.95 | 2.97 5.49 1.70 79 57 .50 .48 24.53
187 .54 | 1.72 1.49 1.89 2.94 | 2.04 5.83 5.46 1.99 1.68 2.14 1.02 26.24
1888 <79 1.08 1,58 1.60 1.95 2.49 5.99 5.22 1.37 .63 .66 1.72 25.03
1889 3.06 | 3.21 3.66 3.01 1.40 2.74 2.68 1.65 1.28 .90 1.24 .83 25.87
1890 1.41 | 2.14 | 3.24 1.72 1.72 3.88 4.15 3.56 1.91 .80 .86 2.04 27.38
1891 3.04 2.18% 1.64 | 3.25 2.97 | 5.80 5.18 1.84 1.10 .73 .62 .62 28.92
1892 .54 .80 1.04 2.11 1.00 1.80 1.98 2.55 1.42 1.20 1.21 .96 16.41
1893 .54 | 1.58 .98 .74 1.12 2.83 3.74 4.83 1.07 .60 .65 .88 18.17
1894 .91 .82 1.34 .76 .87 | 3.58 2.68 1.75 1.46 57 .43 .45 15.72
1885 .57 .86 .76 7R .53 | 1.45 | 4.78 1.57 .74 .85 «55 41 13.59
1896 .99 2.28 2.33 1.64 2.08 5.19 | 4.42 1.12 .86 .51 .51 .76 22.70
1887 1.30 1.62 1.10 .88 1.04 2.64 | 4.27 2.54 | .08 2.71 | 1.27 .67 25,10
1898 .55 1l.42 2.61 1.86 1.70 4.65 | 3.69 2.76 | 1.57 .67 .89 W71 25.08
1899 1.58 2.33 2.16 1.90 1.07 2.85 | 6.42 2.44 74 .64 .54 .50 23.17
1800 .46 70 .72 .86 5.66 | 3.95 | 4.55 2.51 .98 .47 .48 .38 19.72
1901 .65 | 1.45 1.71 .87 .57 2.38 6.20 3.85 | 1.84 .74 | 1.14 .65 22.05
1902 1.05 .73 2.38 2.61 1.24 6.92 4.23 2.58 1.382 1.12 .97 .86 26.00
1903 1.84 1.43 2.02 1.94 2.06 8.94 | 3.76 1.13 2.48 1.19 .84 .58 26.22
1904 .95 .74 .95 .87 .69 3.12 5.01 4.43 1.13 .72 .66 .78 19.80
1905 .94 .67 47 .98 .52 2.70 | 4.08 1.35 1.04 .89 .70 1.90 15.99
1906 .84 .85 1.48 1.96 1.18 1.92 3.99 2.61 2.52 1.27 .85 .47 19.92
1907 .63 .78 .65 1.63 .69 1.98 B3.26 2.34 | 1.33 .86 «50 .74 | 15.40
1908 1.65 | 3.25 2.50 2.24 1.77 2.87 | 2.96 2.95 1.04 .60 vyl .42 23.02
1909 .38 39 .48 .78 1.62 1.95 | 3.789 2.25 | 1.06 .52 43 .41 | 14.06
1910 .49 43 .58 1.20 1.01 | 4.15 | 2.72 1.74 1.19 .46 .53 .44 | 14.94
1911 34 <51 .39 TR «50 l.44 | 3.39 1.57 .61 .31 .38 .48 1l0.64
1912 1.06 | 1.17 1.48 .92 .76 3.19 4.81 2.64 1.45 .47 .57 .54 | 19.06
1913 .84 | 1.38 1.23 2.04 1.03 | 8.88 2.78 1.66 1.00 45 35 .43 17.07
1914 .91 | 1.08 1.20 . 1.00 3.74 5.51 5.51 .82 .64 .50 .50 20.05
1915 35 .40 .50 1.24 1.81 | 1.71 1.99 1.28 .54 2.08 2.38 .73 15.03
1916 .76 .97 1.50 1.75 1.80 | 1.99 4.81 3.15 3.45 1.76 1.08 1.08 24.08
1917 .92 .83 1.33 1.18 .80 2.66 B3.62 2.44 | 3.38 1.18 .72 .61 18.67
1g9ls 71 .98 .65 .54 .85 2.28 B3.72 1.78 . -84 .54 .94 14.47
1919 1.14 | 1.25 1.72 1.51 .91 | 3.90 2.83 3.16 1.13 .82 .46 <73 19,36
1920 .80 1.83 1.53 .66 .67 | 4.69 6.68 4.08 1.78 .86 .78 .78 25.12
1921 1.21 1.03 3.75 1.94 1.03 4.24 5.00 2.25 .86 1.19 .79 47 21.56
1922 <55 1.17 1.90 .96 .92 4.48 5.46 3.32 3.35 2.43 .89 .85 26.28
1923 .76 .68 .57 1.23 .89 2.25 5.52 5.34 .81 .50 .45 .34 17.34
1924 .56 1.30 R2.78 2.26 1.05 2.03 5.62 3.58 1.02 .58 .40 .84 21.92
1925 <70 .80 .82 .41 1.96 3.93 5.46 1.56 ST «82 .60 +51 16.14
1926 .85 | 1.18 1.81 1.18 .83 | 1.89 4.38 2.49 .94 .81 .47 38 17.01
1927 .59 1.55 1.00 1.10 1.09 3.63 2.08 1.63 .87 .74 .81 1.06 16.10
1928 1.56 4.16 3.47 2.34 2.23 2.35 .85 | 3.63 2.57 1.88 1.79 | 1.67 31.48
1929 1l.12 1.09 1.28 1.76 1.54 4.20 4.45 3.94 1.08 87 o .46 .41 22.00
1830 .47 .56 .56 .99 .99 2.58 2.26 1.35 1l.17 .80 .80 .42 12.55
1831 .36 .63 .60 .49 «50 1.84 | 4.08 2.18 2.46 .87 .60 .52 15.13
1932 .54 .69 1.12 2.07 1.40 1.57 | 4.96 1.52 55 57 .56 .75 16.30
1933 1.41 2.71 1.83 1.53 1.34 2.75 8.20 2.47 .91 47 .59 | 1.08 24.79
1934 1.57 1.29 1.37 1.69 1.30 2.80 6.7% 2.68 1.07 -55 52 1.04 22.61
1935 1.40 1.64 1.83 3.50 2.07 | 3.48 | 3.69 2.34 2.56 1.38 .59 .68 25.16
1936 .48 .96 1.51 1.85 § 1.52 |12.00 5.00 2.16 .79 55 41 .46 27.60
1937 1.02 1.08 2.66 3.02 2.57 2.39 4.11 4.95 2.34 1.12 .66 .58 26.50
1938 .95 .32 3.08 2.44 2.51 2.85 3.21 2.14 1.46 2.35 2.19 [ 4.864 30.15
1939 2.18 | 1.83 5.82 2.03 | 1.59 2.77 | 6.35 .19 1.13 .56 .58 41 26,44
1940 .46 .95 .19 +55 .52 1.31 7.04 4.82 2.7 1.08 .80 .79 21.62
1941 .47 1.66 1.53 l.81 1.95 1.66 2.63 1.10 .60 .62 B4 .80 l4a.67
1942 37 .59 .88 1.05 .76 | 3.68 .68 1.86 1.80 1.01 N «50 16.75
1943 .59 1.35 1l.98 1.57 1.5% | 3.17 3.30 4.%8 1.64 <73 1.20 .63 22.07
1944 .88 2.40, | 1.38 .87 .94 | 2.09 4.60 2.70 2.40 1.24 .49 94 20.93
1945 .85 .85 1.60 1.81 1.30 5.19 3.64 4.72 2.88 1.59 .84 .63 25.90

Note.- Runoff recomputed on basis of revised drainage area. Records since October 1934 not
préviocusly published.
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Annual discharge, in second-feet, of Merrimack River at Lawrence, Mass.

13

Water year ending Sept. 30 Calendar year
Observed Adjusted Ob”rved AdJusted
Year W.S.P. Per Runoff Runoff
Ma;imu Mn;im- Mean Mean square in Mean in

2y d mile inches inches
1880 415 217,690 55 5,976 5,927 1.30 17.58 5,548 16.28
1881 415 29,420 82 6,433 6,353 1.39 18.82 7,081 20.70
1882 415 35,030 358 7,374 7,296 1.59 21.59 6,655 18.44
1883 415 30,500 30 4,335 4,303 .940 12.75 4,304 12.66
1884 415 46,800 28 7,149 7,048 1.54 20.85 7,294 21.28
1685 415 24,700 140 5,376 5,304 1.16 15,69 6,263 18.26
1886 415 46,100 132 8,494 8,363 1.83 24.53 8,124 28.49
ls87 415 40,700 53 9,021 8,896 1.94 26.24 8,898 25.89
1888 415 38,800 140 8,550 8,443 1.84 265.03 10,812 31.56
1889 415 35,000 380 8,822 8,646 1.89 25.67 7,738 22.53
1890 415 25,200 590 9,377 9,230 2.02 27.28 9,373 27.40
1891 415 41,200 580 9,956 9,773 2.13 28.92 8,370 24.29
1892 415 24,800 280 5,549 5,501 1.20 16.41 5,869 17.34
1893 415 44,800 225 6,538 6,463 1l.41 19.17 6,517 19.13
1894 415 27,900 104 5,324 5,298 1.16 15.72 5,035 14.84
1895 415 65,300 71 4,621 4,585 1.00 13.59 5,798 17.00
1896 415 82,150 183 7,754 7,647 1.67 22.70 7,191 21.12
1897 415 41,499 | 1,044 7,819 7,794 1.70 23.10 8,002 23.66
1808 415 36,800 176 7,856 7,854 1.70 23.08 8,413 24.57
1899 415 28,200 69 7,941 7,812 1.71 25.17 8,464 18.98
1800 415 52,989 36 6,764 6,556 1.47 19.72 7,411 21.65
1901 415 62,511 246 7,471 7,236 1.62 22.05 7,619 R22.%8
1902 415 61,185 512 8,774 8,506 1.01 26.00 9,115 27.15
1903 415 45,469 304 8,860 8,610 1.93 26.22 7,976 23.57
1904 415 46,336 260 6,618 6,480 1.45% 19.80 6,426 19.24
1905 415 45,940 128 5,286 5,253 1.18 15.99 5,634 17.06
1906 415 36,910 % 6,615 6,554 1.47 19,92 6,266 18.84
1907 415 27,271 115 5,106 5,052 1.13 15.40 6,864 20.73
1908 415 32,530 70 7,643 7,545 1.69 2%.02 5,617 16.87
1909 415 34,920 88 4,708 4,650 1.04 14.06 4,787 14.31
1910 415 28,420 90 4,973 4,906 1.10 14.94 4,890 14.88
1911 415 20,918 51 3,515 3,499 784 10.64 4,318 13.11
1912 415 30,720 116 6,325 6,252 1.40 19.06 6,247 18.80
1913 415 57,040 99 5,664 5,599 1.26 17.07 5,585 16.81
1914 415 37,144 124 8, 6,586 l.48 20.05 6,047 18.11
19815 415 39,200 69 5,015 4,948 1.11 15.03 5,670 17.01
1916 431 32,883 554 8,025 7,898 1.7 24.08 7,989 23.93
1917 451 31,490 269 6,536 6,462 1.45 19.87 6,309 18.93
1918 a7l 26,928 31 4,837 4,762 1.07 14.47 5,411 16.24
1919 501 28,245 131 6,448 6,354 1.42 19.36 ,464 19.41
1920 501 51,611 329 8,445 8,236 1.85 25.12 2,017 26.95
1921 521 40,421 209 7,193 7,043 1.58 21.56 6,426 19.18
1922 541 42,913 202 8,804 8,624 1.93 28.28 8,288 24.87
1923 561 555107 59 5,885 5,706 1.28 17.34 6,728 19.92
1924 581 47,669 103 7,332 7,195 1.81 21.92 6,502 19.45
1925 601 48,737 183 5,260 5,203 1.19 16.14 5,970 17.88
1928 621 33,675 162 5,684 5,590 1.25 17.01 5,448 16.31
1927 641 30,192 308 5,383 5,297 1.19 16.10 7,398 22.15
1928 661 66,625 875 10,482 10,315 2.381 3l.48 8,692 25.78
1929 681 32,492 214 7,296 7,235 1.62 22.00 6,756 20.10
1930 696 25,085 256 4,164 &,124 .924 12.55 4,164 12.55
1931 711 31,007 120 5,025 |~4,969 1.11 15.13 5,280 15.89
1932 726 43,175 421 5,397 5,341 1.20 16.30 6,480 19.40
1933 741 66,465 302 8,393 8,144 1.83 24.79 7,988 23.57
1934 756 54,607 255 7,581 7,426 1.66 22.61 7,808 23.25
1935 - 40,425 532 8,454 8,279 1.86 25.16 7,788 23.05
1936 - 169,712 216 9,263 9,046 2.03 27.60 9,897 29.60
1937 - 36,587 552 8,688 8,708 1.95 26.50 9,432 28.10
1928 - 108,190 509 10,217 9,912 2.22 30.15 10,758 31.62
1929 - 46,010 117 8,954 8,692 1.95 26.44 7,048 20.81
1940 - 54,087 261 7,187 7,092 1.59 21.62 7,702 23.08
1941 - 16,250 171 4,890 4,820 1.08 14.67 4,247 12.65
1942 - 25,975 105 5,563 5,502 1.23 16.75 6,318 19.03
1943 - 24,737 494 7,353 7,254 1,63 22.07 7,578 22.81
1944 = 45,925 465 6,914 6,861 1.54 20.92 6,485 19.57
1945 - 38,500 668 8,620 8,512 1.81 25.90 - -

1880-1945 - 169,712 30 6,954 6,834 1.53 - - -

Note.- Runoff recomputed on basis of revised drainage area.

not previously published.

Records since October 1934
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HYDROLOGY OF MASSACHUSETTS

NORTH NASHUA RIVER NEAR LEOMINSTER, MASS.

Location.- Water-stage recorder, lat. 42°30'06", long. 71°43123", 1 1/3 miles upstream from Weke-
peke Brook, 2#miles southeast of Leominster, Worcester County, and 6.1 miles upstream from

confluence with South Branch Nashua River.

datum of 1929.
Drainage area.- 107 square miles.
Records available.- September 1935 to September 1945.
Extremes.- 1935-45: Maximum discharge, 16,300 second-feet Mar. 18, 1936 (gage height, 20.53 feet,

from floodmarks), by computation of flow over dam; minimum, 14 second-feet (regulated) Sept. 27,
28, 1936 (gage height, 1.02 feet); minimum daily, 22 second-feet (regulated) Sept. 27, 1936.

Remarks.- Flow regulated by mills above station.

Datum of gage is 270.04 feet above mean sea level,

Figures of discharge and runoff include flow di-

verted from about 2.2 square mlles in Squannacook River Basin to North Nashua River Basin for
municipal supply of Fitchburg.

Monthly and annual mean discharge, in second-feet

Water . | Sept. The
year Oct. | Nov. Dec. | Jan. Feb. | Mar. Apr. May June | July | Aug ep year
1936 46,7 88.5| 94.6( 231 145 1,289 [ 444 137 8l.5| 42.9 | 49.5| 47.2 226
1937 86.4| 75.3| 356 415 266 250 384 304 | 198 88.4 58.2 €9.8 213
1938 74.9 ] 348 298 356 294 230 231 185 | 200 392 286 595 290
1939 192 207 346 234 241 368 559 180 | 109 51.1 | 43.8 | 29.4 214
1940 45.2 63.0 €6.9 74.3 88.8 190 775 351 | k34 84.1 | 47.9 49.6 172
1941 47.3| 105 138 1468 225 172 188 120 7.7 | 49.5| 38.1| 42.6 111
1942 39.4} 54.9 74.5 | 110 109 509 203 114 | 185 124 €6.1 55.8 137
1843 61.6 | 137 214 166 268 410 278 404 | 131 57.3 87.8 | 38.2 185
1944 82.0 | 190 105 73.8 | 108 265 366 127 | 393 104 56.0 | 112 165
1945 71.3] 97.6] 164 17 202 533 260 372 | 238 132 97.0 84.7 201

Monthly and annual runoff, in inches

water Aug. | Sept. | The
year Oct. | Nov. Dec. | Jan. Feb. Mar. Apr. May June | July ug ep year
1936 0.50 | 0.92 1.02 2.49 1.47 [13.83 | 4.63 1.48 0.85 0.48 0.53 | 0.49 28.67
1937 «93 .79 3.84 | 4.47 | 2.59 2.70 4.00 3.27 | 2.086 .95 .83 .73 26,96
1938 -8l | 3.63 3.22 3.84 2.868 | 2.48 2.41 1.99 2.09 | 4.22 .08 | €.20 26.83
1929 2.06 2.15 3.72 2.53 2.34 | 3.97 5.82 1.94 | 1.14 + 55 .47 .41 27.10
1940 49 .66 W72 -80 .89 | 2,05 | 8.08 { 3.79 | 2.44 .91 .52 .52 21.87
1941 «51 1.10 1.49 1.87 2.19 1.86 1.96 1.29 .76 .53 .41 .44 | 14.11
1942 +42 .57 «80 1.19 1.06 5.49 2.11 1.23 1.93 1.83 .71 .58 17.42
1943 .66 1.43 2.30 1.79 2.61 | 4.41 2.90 4.36 1.36 .62 .62 .40 23.46
1944 .88 | 1.98 | 1.1% 79 1.07 | 2.83 3.81 1.48 4.10 1.12 .60 | 1.17 | 20.96
1845 W77 | 1.02 1.76 1.91 1.97 | 5.75 2.71 | 4.01 2.48 1.43 1.05 .67 25.53

*
Annual discharge, in second-feet
Water year ending Sept. 30 Calendar year
Per Runoff Runoff
Year W.S.P. Ma:imum Hi.g:mm Mean square in Mean in
Y 4 mile inches inches
1935 . . . . . . 801 = =z - - - -
1926 . . . . . . 801 7,530 22 228 2.11 28.67 250 31.79
1837 . . . . . . 821 1,480 31 213 1.99 26,86 229 29.06
1938 « « v ¢ . . 851 6,040 32 290 2.71 36.82 293 37.10
1939 « o . 0 . . 871 975 24 214 2.00 27.10 166 21.04
1940 . . . . . . 891 1,990 27 172 1.61 21.87 82 23.10
1941 . . ... . 921 875 27 111 1.04 14.11 101 12.80
1942 . . . . . . 951 1,700 _7 137 1.28 17.42 158 20.02
1943 . . L . . . 971 931 26 185 1.73 23.46 182 23.086
1944 . . . . . . 1001 4,650 30 165 1.54 20.96 161 20.52
1945 . . . . . . 1031 44 201 1.88 25,53 -
1936-45 . . . . . - 7,530 22 191 1.79 - -~
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NASHUA RIVER AT EAST PEPPERELL, MASS.
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Location.- Water-stage recorder, lat. 42°40'03", long. 71°34'32", 200 feet downstream from power
Datum of gage 1s 169.04

plant of Nasima River Paper Co. at East Pepperell, Middlesex County.

feet above mean sea level, datum of 1929.

Drainage area.- Total above gage, 433 square miles; net above gage, 316 square miles (flow diverted
from 117 square mlles for use of Boston metropolitan district and city of Worcester).
July 1, 1937, flow diverted from 118 square miles.

Records available.- October 1935 to September 1945.

Prior to

Extremes.- 1935-45: Maximum discharge, 20,900 second-feet Mar. 20, 1936 (gage helght 19.1 feet, from
floodmarks), from rating curve extended above 12,000 second-feet on basis of veloclty-area
studies; minimum daily, 1.1 second-feet (regulated) Aug. 13, 1929.

Remarks.- Flow regulated by power plant above station.

Runoff in inches adjusted for water wasted

in diverting drainage from basin of South Branch Nashua River for use’of Boston metropolitan
district and clty of Worcester.

Monthiy and annual mean discharge, in second-feet (observed)

water . . pug. |sept. | The
Year Oct. Nov. Dec Jan. Feb. | Mar. Apr May June | July ug 314 year ]
1936 140 265 2865 768 389 3,930 | 1,674 466 253 151 | 120 164 718
1927 268 185 1,003 | 1,093 bexd 755 [ 1,197 1,095 { 670 245 | 176 187 633
1938 | 217 729 1,049 830 | 1,006 746 723 566 540 [L,366 966 h,671 863
1939 719 529 1,322 618 596 | 1,360 | 2,181 524 | 260 102 114 103 703
1940 96.5| 190 180 208 252 528 | 2,329 972 | 696 250 | 154 125 496
1941 117 290 385 382 625 456 5838 299 | 154 97.9 91.1 84.2 290
1842 91.1| 137 206 317 336 | 1,560 827 390 | 449 326 164 144 397
1943 | 155 532 590 515 €85 | 1,185 836 [ 1,131 | 405 180 | 149 108 522
1944 | 230 527 299 197 300 703 | 1,087 425 | 982 284 |150 302 454
1945 196 241 485 485 488 | 1,533 707 994 | 632 348 | 274 190 549
Monthly and annual runoff, in inches (adjusted)
Water The
year Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July | Aug. | Sept. year
1936 0.49 | 0.92 0.95 2.80 | 1.32 {12.22 | 4.95 1.83 | 0.88 | 0.54 | 0.46 0.56 | 27.72
1837 .96 .64 | 3.66 3.99 | 2.35 | 2.89 | 3.59 3.44 | 2.32 .86 .62 .64 | 25.76
1938 17 2.58 | 3.80 2.90 2.78 | 2.49 | 2.34 | 1.78 | 1.72 4.07 2.26 | 4.24 | 32.81
1929 2.02 1.73 3.46 1.94 | 1.94 | 4.07 | 6.15 1.89 .80 .35 .40 .34 | 25.19
1940 .33 .85 .64 74 .84 | 1.91 | 8.20 3.53 | 2.42 .89 .54 .42 21.11
1941 .41 | 1.01 | 1.39 1.38 { 2.05 | 1.65 | 1.87 1.08 .53 .34 .31 «28 | 12.30
1942 .31 .46 73 1.14 | 1.08 5.67 | 2.20 1.41 | 1.57 | 1.17 .58 .49 18.82
1943 .55 | 1.15 2.14 1.86 | 2,24 | 4.30 | 2.93 4.10 | 1.41 .64 .52 .36 [ 22.20
1944 .88 1.85 1.08 .70 | 1.01 2.55 | 8.75 1.53 | 3.45 | 1.02 52 1.05 | 19.34
1945 «70 64 | 1.78 1.76 1.60 5.58 | 2.48 %.61 | 2.21 | 1.25 .98 .65 | 23.42
Annual discherge, in second-feet
Water year ending Sept. 30 Calendar year
v V.E.P Obgerved Adjusted Observed | Adjusted
ear «8.P.
Per Runoff Runoff
Ka;:mum Niginu.m Mean Mean square in Mean in
Y ad mile inches inches
1936 801 19,400 9.5 719 641 2.03 27.72 786 30.62
1937 821 2,820 8.4 633 598 1.90 25.76 677 27.83
1938 851 9,790 8.8 863 763 2.41 32.81 913 32.89
1939 871 2,970 1.1 703 587 1.86 25.19 525 19.80
1940 a9l 3,670 5.6 496 490 1.55 21.11 523 22.30
1941 921 1,840 7.1 290 286 .905 12.30 260 10.99
1942 951 3,680 6.2 397 392 1.24 16.82 451 19.16
1943 971 2,220 10 522 517 1.64 22.20 520 22.12
1944 1001 6,84Q 7.2 454 448 1.42 19.34 443 18.88
1945 1031 2,500 11 549 545 1.72 R3.42 - -
1936 - 45 - 19,400 1.1 563 527 1.67 - - -
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SOUTH BRANCH NASHUA RIVER AT CLINTON, MASS.

.~ Venturi meter, lat. 42°24'15", long. 71°41'25", at Wachusett Dam, 1 mile south of Clin-
ton, Worcester County.

Drainage area.- 107.69 square miles since July 1937. 108.54 square miles from January 1914 to June
1937; 118.19 square miles from January 1908 to December 1913; 119.00 square miles from October
1896 to December 1907.

Records available.- July 1896 to September 1945.

Remarks.- Flow regulated by Wachusett Reservoir and several ponds.. Records adjusted for change in
contents of ponds (since January 1897), for change in contents and wastage from Wachusett Reser-
voir (since beginning of comstruction in 1903), for diversions from Ware River (since March 1931)
and from Quabbin Reservoir on Swift River (since August 1939). Entire flow, except wastage, di-
verted for use of Boston metropolitan district.

Cooperation.- Records furnished by water division of Metropolitan District Commission.

Monthly and annual mean discharge, in second-feet (adjusted)

Water The
year Oct. Nov. Dec . Jan. Feb. Mar. Apr. May June July Aug. | Sept. year
1896 - - - - - - - - - 61.8 55.8 84.1 -
1887 | 146 168 172 147 171 508 300 214 217 266 165 70.0 213
1898 44.9 | 236 419 288 301 569 374 | 256 153 6l.2 | 244 124 256
1899 278 400 380 385 201 511 622 159 103 65.2 43.4 | 46,1 266
1900 45.1 79.1 68.0 | 147 747 686 291 255 108 40.0 26.2 R3.4 | 207
1901 52.0 | 161 289 95.6 | 65.8 500 918 502 181 87.8 94.2 58.9 251
1902 119 95.1 | 595 318 250 739 397 | 200 91.5 60.4 58.0 | 48.0 245
1903 156 124 B2l 283 393 830 412 1056 392 115 87.3 69.0 255
1904 127 117 176 121 171 554 549 276 140 91.5 | 65.3 91.0 | 206
1905 64.0 63.1 | 80.9 | 233 83.3 553 298 8l.9 99.7 87.2 59.1 | 226 159
1908 67.5 | 81.4 | 187 208 189 342 388 | 282 218 134 109 51.0 | 188
1907 97.6 | 138 146 269 127 313 264 (178 142 61.6 16.0 1149 158
1908 254 468 361 218 317 401 232 259 73.7 | 40.3 81.0 16.0 285
1909 28.9 1 22.9| 70.8 {108 467 389 443 222 116 42.8 | 35.4 | 388.0 16z
1910 16.4 | 66.4 | 98.2 | 338 337 483 189 111 151 11.3 | 34.0 26.5 | 154
1911 12.5 | 64.8 | 71.5|141 114 245 255 84.2 | €4.2 10.3 34.4 {33.2 93.9
1912 131 189 198 143 170 518 417 329 60.5 24.8 | 22.9 16.3 185
1913 28.5 | 80.7 |14t 259 159 414 381 190 51.2 2.50{ 10.9 40.0 146
1914 124 121 17e 187 199 528 437 286 53.4 55.5 | 43.9 -1.98| 182
1915 22.9 35.5 | 82.7 | 347 330 96.3| 156 76.6 | 38.4 |182 279 28.6 137 °
1916 65.1 | 83.8 |22¢ 222 306 318 556 286 346 183 47.8 | 48.4 223
1817 23.6 54.0 Ti.4 [ 116 154 416 247 222 207 44.5 52.1 | 14.1 | 135
1918 93.4 | 52.7 6.5 | 81.6 |34l 426 271 113 88.0 47.1 26.8 1102 141
19219 57.5 98.0 | 17¢ 226 134 531 288 |37l 77.8 67.3 44.1 (184 188
1920 83.4 | 309 21¢ 109 122 789 588 349 324 136 55.1 90.9 264
1921 €9.0 | 219 436 R38 180 423 325 | 349 80.8 (172 41.3 19.2 213
1922 28.7 | 133 21 99.9 | 170 563 401 331 374 252 124 87.0 233
1923 73.0 | 89.0 | 9.2 {297 169 517 512 221 104 50.0 24.9 15.5 | 180
1924 72.% | 164 289 316 134 286 708 |332 75.6 | 22.1 42.4 53.9 208
1925 10.8 | 46.4 | 86.3 53.1 | 264 378 242 119 66.7 | 9.4 32.7 | B8.2 114
1926 73.6 | 134 270 160 140 318 406 129 68.2 43.5 42.4 | 33.8 153
1927 65.2 | 147 1l 206 187 398 163 {153 72.4 1 94.1 {271 204 172
1828 | 186 441 430 251 304 216 359 278 349 154 111 109 265
1829 67.0 75.8 | 110 202 241 464 483 | 364 99.5 25.0 11.9 28.5 181
1920 40.3 61.5 69.8 | 109 146 203 181 98.1 75.4 76.3 37.6 | 39.6 92.7
1931 61.8 79.1 6:!.4 | 83.2 [115 429 390 2i3 301, 65.5 102 50.4 | 162
1932 48.0 53.2 | 114 285 192 304 413 [119 57.1 236.1 47.5 | 85.9 146
1933 | 256 389 18.. 219 257 442 813 183 72.4 | 37.9 53.2 |295 265
1924 138 101 1la.. 255 137 477 596 285 16y 54.4 2%.2 {157 210
1925 |132 171 206 379 244 465 387 |188 225 84,1 34.7 | 68.1 215
1936 38.3 | 107 79.9 1312 143 n,193 437 |212 89.2 51.0 60.0 56.9 232
1937 97.8 69.1 | 384 400 263 263 392 295 166 55.0 66.8 | 65.7 | 210
1938 89.8 | 386 296 330 353 287 258 190 227 407 144 566 295
1939 | 179 172 4l. 217 256 461 606 174 109 50.6 54.5 | 38.3 227
1940 54.6 78.5 | 102 121 127 262 884 (223 177 938.1 34.2 45.9 191
1941 32.1 {138 167 132 199 190 227 |116 87.4 51.1 50.6 -1.98| 113
1942 -51.9 50.9 | 79.3 | 136 118 591 210 1538 172 125 68.2 53.7 | 142
1943 74.1 {162 235 165 268 446 293 378 127 72,3 [-25.5 17.8 | 184
1944 88.1 | 189 92.1 64.4 (119 283 551 148 197 9.47} 10.8 52.0 | 133
19456 54.9 {119 170 185 191 536 270 63 88 8l.5 | 98.0 | 21.3 194

Note .- Negative figur:s indicate that evaporation and seepage from reservoir exceeded inflow.
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Monthly and annual runoff, in inches (adjusted), of South Branch Nashua River at Clinton, Mass.
Water The
year Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. May June | July | Aug. [ Sept. year
1896 - - - - - - - - - 0.60 0.54 | 0.79 -
1897 1.42 1.57 | 1.67 | 1.42 | 1.50 | 4.92 2.82 2.08 | 2.04 | 2.57 | 1.60 .66 24.27
1898 .43 | 2.21 | 4.06 | 2.79 2.64 | 5.51 3.50 | 2.48 1.48 .59 2.36 | 1.17 | 29.17
1899 2.69 3.75 | 3.68 | 3.73 1.76 | 4.95 5.83 1.54 .97 .63 .42 .43 30.38
1900 <44 .74 .64 | 1.42 6.53 6.64 | 2.73 | 2.47 1.00 .39 «35 22 23.57
1901 +80 1.51 2.80 .93 .57 | 4.85 | 8.60 | 4.87 | 1.70 .65 .91 «55 28.64
1902 1.15 .89 5.77 | 2.99 | 2.26 | 7.12 | 3.73 | 1.84 W71 .52 53 .42 27.93
1903 1.70 1.10 3.30 2.26 | 3.44 | 6.11 | 3.86 1.02 | 3.68 1.11 .85 .65 | 29.08
1904 1.23 1.10 | 1.70 1.18 1.55 5.36 5.15 | 2.67 | 1.32 .89 .63 .85 | 23.63
1905 .62 .59 .78 | 2.26 .13 5.36 2.79 .79 .94 .65 .57 | 2.12 16.20
1906 .65 .76 1.82 2.02 1.65 | 3.32 | 3.64 | 2.73 2.04 | 1.30 1.05 .48 21.46
1907 .95 1.29 1.42 2.60 | 1.11 | 3.03 2.48 | 1.72 1.33 .60 .16 | 1.40 18.09
1908 2.47 4.38 3.50 3.10 | 2.90 | 3.91 2.19 2.52 .70 .39 .79 .15 27.00
1909 28 W22 .69 1.06 | 4.12 | 3.80 | 4.18 2,16 | 1.09 .42 .35 .36 18.73
1910 .16 .63 .96 3.29 | 2.97 {4.71 | 1.78 1.09 1.42 A1 33 25 17.70
1911 12 .61 .70 1.38 | 1.01 2.39 | 2.40 .82 .61 .10 34 .3l 10.79
1912 1.28 1.79 | 1.90 1.29 | 1.585 5.05 | 3.94 | 3.21 .57 24 .22 .15 21.29
1913 26 .76 1.41 2.52 | 1.40 | 4.04 | 3.60 1.85 .48 .03 W11 .28 16.84
1914 1.21 1.14 | 1.70 1.77 | 1.90 5.60 | 4.48 | 5.03 .55 .59 .47 -.02 22.42
1915 24 .36 .66 3.68 | 3.16 1.02 1.60 .81 .39 1.93 2.96 W27 17.08
1916 .69 .86 | 2.42 2.35 | 3.03 | 3.37 5.70 3.03 | 3.55 1.94 +51 .51 27.96
1917 .25 .55 .82 1.22 | 1.48 | 4.41 2.58 2.35 | 2.12 .47 +55 .14 16.89
1918 .99 .54 .69 .86 | 3.26 | 4.61 2.78 1.20 .90 «50 .28 [1.04 17.65
1919 .61 1.00 l1.88 2.39 | 1.28 5.62 | 2.95 | 3.93 .80 W71 .47 |1.89 23.53
1920 .88 3.17 2.31 1.15 | 1.21 | R.36 6.03 | 3.69 3.32 1.44 .58 .93 | 33.07
1921 13 | 2.25 | 4.62 2.52 1.72 | 4.48 3.33 3.70 .83 | 1.82 44 «20 26.64
1922 .28 | 1.37 2.27 1.08 1.62 5.96 4,11 3.51 3.84 | 2.67 1.42 .89 29.00
1923 77 .91 .99 | 3.15 1l.62 5.48 5.24 | 2.34 1.06 .53 26 .16 22.51
1924 17| 1.68 %.06 .35 1.33 | 3.03 7.26 | 3.52 .77 .28 .45 .55 26.00
1925 .11 .48 ) .56 2.52 | 4.00 2.48 1.26 .68 .42 35 .60 14.16
1926 .78 | 1.38 | 2.90 1.70 1.34 | 3.37 | 4.18 1.47 .70 .46 45 .35 | 19.06
1927 .69 | 1.5L 1.16 | 2.18 1.78 | 4.17 1.67 1.62 .74 | 1.00 | 2.88 | 2.09 21.49
1928 1.97 | 4.52 4.55 2.66 | 3.01 2.29 3.68 | 2.95 | 2.58 1.63 1.18 | 1.12 33.14
1929 71 .78 1.20 2.14 | 2.31 | 4.91 | 4.95 | 3.85 1.02 .26 .13 .27 22.53
1930 .43 .63 .74 1.16 1.40 | 2.15 1.65 1.04 -7 .81 40 .41 11.59
1931 .65 .81 .66 .88 1.10 | 4.54 | 4.00 2.26 3.09 .69 1.08 52 20.28
1932 .49 .55 1.21 3.02 l.91 | 3.22 4.23 1.26 .58 +38 .50 .88 18.23
1933 2.71 | 3.99 1.92 2.32 2.45 | 4.68 8.34 | 1.94 .74 .40 .56 | 3.02 2 .07
1934 1.46 | 1.03 1.39 2.70 1.32 5.05 6.11 | 3.02 1.64 .58 .25 | 1.61 26,16
1935 1.40 | 1.76 2.18 | 4.01 2.33 | 4.93 3.97 | 2.00 2.31 .89 &7 .68 26.83
1936 .35 | 1.09 .85 | 3.30 1.41 (12.68 | 4.47 2.25 .91 .54 .64 .58 | 29.07
1937 1.04 .71 4.07 | 4.24 | 2.51 | 2.78 4.03 | 3.12 1.71 .59 71 .68 26.19
1938 .96 | 3.99 3.17 | 3.54 | 3.42 | 3.07 2.68 2.04 | 2.% 4.36 1.54 | 5.87 | 26.98
1939 1.92 1.78 | 4.40 2.32 2.48 | 4.93 6.28 1.87 | 1.13 .54 .58 .40 28.63
1940 .58 .81 1.09 1.29 1.27 | 2.80 9,16 | 3.46 1.84 | 1.00 .36 .48 | 24.14
1941 .34 | 1.43 1.79 | 1l.41 1.92 | 2.03 2.35 1l.24 .70 .55 .54 | -.02 14.28
1942 -.56 .53 .85 1.45 1.14 | 6.32 2.18 | 1.64 | 1.78 | 1.23 .73 .56 17.95
1943 .79 1 1.68 2.53 | 1.76 2.58 | 4.77 | 3.04 { 4.04 | 1.32 7 -7 .18 | 23.19
1944 .94 | 1.95 .99 .69 1.19 | 3.03 3.63 1.58 2.05 .10 12 .54 | 16.81
1945 .59 1 1.24 1.83 1.98 1.85 573 2.80 | 5.89 2.41 .87 1.05 .22 24.46

Note,- Negative figures indicate that evaporaition and seeéage from reservoir exceeded inflow.
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Annual discharge, in second-feet (adjusted), of South Branch Nashua River at Clinton, Mass.

Water year ending Sept. 30 Calendar year
Per Runoff Runoff

Year W.8.P. Mean square in Mean in
mile inches inches

1896 « . . . . . . 415 - - - - -
1887 v v v o . . 415 213 1.79 24.27 230 26.31
1898 « v 4 4 o . . 415 256 2.15 28.17 288 32.59
1899 « v . . 4 . o 415 266 2.24 30.38 194 22.08
1800 ¢ o ¢« o o o o 415 207 1.74 R3.57 R33 26.56
1801 « .+ o 0 0 . 415 251 2.11 28.64 277 31.64
1802 ¢ & v v 0 o 415 245 2.06 27.93 230 26,22
1803 . « ¢ . . . W 415 255 2.14 29.08 237 27.01
1804 « . . 0 . . 415 206 1l.74 23.63 189 21.58
1905 . . . . . . . 415 159 1.34 18.20 170 18.44
1806 . . . . . . . 415 i88 1.58 21.46 192 21.89
1807 . . 415 158 1.33 18.08 pav 24.78
1908 . . 415 235 1.99 27.00 155 17.84
1809 « . 4 . . . . 415 163 1.38 18.73 1le8 18.28
1810 « o v v 4 . 415 154 1.30 17.70 151 17.38
1911 . . . . . .. 415 98.9 .795 10.79 125 14.33
1812 . . . . . . . 415 185 1.56 21.29 163 18.75
1813 « . . . . . . 415 146 1l.24 16.84 161 18.46
1914 . . . . . . . 415 182 1.65 22.42 157 18.63
1915 .+ o 0 0 o . 415 137 1.26 17.08 159 19.79
1916 . . . . .. 431 223 2.05 27.96 205 25.61
1917 . . . . .. 451 135 1.24 16.89 140 17.49
1918 . . . . .. 471 141 1.30 17.65 152 18.92
1918 . . . . “ . 501 188 1.73 23.58 212 26.40
1920 . . 0 o 4. 501 284 2.43 33.07 274 34.31
1921 v & 0 0w e e 521 213 1.96 26.64 184 22.96
1922 ¢ v 4 4 0 . e 541 283 2.14 28.00 223 27.75
1923 ¢ o v o 0 v . 561 180 1.66 22.51 203 25.35
1924 . . . . . . . 581 208 1.91 26.00 174 21.78
1925 & 4 4 4 e e 601 114 1.04 14.16 144 17.98
1926 & 4 4 4 0 . . 621 153 1.40 19.06 139 17.36
1827 o o o v 4 0 . 41 172 1.58 21.49 234 28.17
1928 o ¢ v 4 4 . W 661, 1051 265 2.43 33.14 198 24.79
1928 . . . . . . . 81 181 1.66 22.58 174 21.64
1930 « ¢ ¢ o 0 o 698 82.7 852 11.58 95.4 11.81
1931 . 711 163 1.49 20.28 164 20.41
1932 . 726 146 1.34 18.28 197 24.60
1833 . 741 265 2.44 33.07 227 28.38
1924 . 756 210 1.93 26.15 221 27.61
1935 . 781 215 1.98 26.83 191 23.78
1936 . . . . . . . 801 232 2.13 28.07 260 32.60
1937 « ¢ ¢ ¢ 0 o 821 210 1.98 26.19 228 28.49
1838 . . . . . .. 851 283 2.72 36.98 293 36.96
1839 &« ¢« ¢ 0 0 0 871 227 2.10 28.63 183 23.01
1840 . . . o . . . 891 191 1.7 24.14 200 25.22
1841 . . . . o . . 921 113 1.05 14.28 9l1.5 11.54
1842 & o o o 0 . . 951 142 1.32 17.95 176 22.13
1843 . . 4 o . 4 971 184 1.71 23.19 175 22.07
1944 .« . . . . . 1001 133 1.23 16.81 131 16.59

1845 « o« 0 4 oo . 1031 194 1.80 24.46 - -

1897-45 . . . . . . - 184 1.71 - - et
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Location.- Water-stage recorder, lat. 42°25'55", long. 71°27'01", at Maynard, Middlesex County, 150
feet upstream from bridge on State Higlway 27, 1.7 miles downstream from Assabet Brook, and 7.1
miles upstream from confluence with Sudbury River.

Drainage area.- 116 square miles.
Records avajilable.- July 1941 to September 1945.

EBxtremes.- 1941-45: Maximum discharge, 960 second-feet Mar. 19, 1942 (gage height, 5.00 feet);
minimum daily, 3.5 second-feet (regulated) Aug. 17, 1941.

Remarks.- Flow regulated by mills above station.

Monthly and annual discharge, in second-feet

Water The
year Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June | July | Aug. | Sept. year
1941 - - - - - - - - - - 18.2 19.4 -
1942 16.0| 33.4 46.2 74.5 | 137 472 226 119 92.6 | 91.8 | 73.3 | 42.9 119
1943 44.6 | 114 233 197 247 443 243 326 | 128 40.2 | 39.5 | 22.7 173
1944 49.0 | 131 67.8 54.9 | 96.1 232 333 148 | 116 44.7 | 25.1{ 47.8 112
1945 30.9 69.51 173 167 131 548 228 329 229 118 68.2 45.2 179
Monthly and annual runoff, in inches
Water The
year Oct. | Nov. Dec. | Jan. Feb. Hnr? Apr. May June | July | Aug. | Sept. year
1941 - - - - - - - - - - 0.18 | 0.19 -
1942 0.16 | 0.22 0.46 | 0.74 | 1.23 .89 2.17 | 1.18 | 0.89 | 0.91 73 .41 13.89
1943 .45 1.09 2.32 1.95 | .22 4.40 | 2.34 | 3.24 1.24 .40 .39 .22 20.26
1944 .49 | 1.26 .87 55 .89 | 2.30 3.21 1.47 1.12 .44 25 .46 13,11
1945 .31 .87 1.72 1.66 1.18 .44 | 2.19 <27 | 2.20 | 1.17 .68 .43 20.92
Annual discharge, in second-feet
Water year ending Sept. 30 Calendar year
Per Runoff Runoff
Year W.S8.P. Haz:mm Higimwn Mean square in Mean in
Y y mile inches : inches
951 = - . . - -
951 900 119 1.03 13.89 144 16.81
971 825 9.5 173 1.49 20,26 161 18.82
1001 616 11 112 .966 13.11 114 13.39
1081 208 13 179 1.54 20.92 - -
- 906 5 148 °| 1.26 | - -
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N CONCORD RIVER AT LOWELL, MASS.

Location.- Staff gages, lat. 42°37'40", long. 71°17'55", 0.4 mile upstream from River Meadow Brook,
near Lawrence Street Bridge at Lowell, Middlesex County.

Drainage area.- Total above gage, 38l square miles (382 square miles prior to July 1909); net above
gage, 285 square miles (flow diverted from 94.1 square miles prior to July 1909, from 93.0 square
miles July 1909 to December 1910, and from 92.8 square miles January 1911 to September 1916.

-

Rec a able.- January 1901 to September 1916.

Remarks.- Dischsrge is summation of flow over dam and through water wheels. No records obtained
for Sundays or holidays. Flow regulated by mills above station. Discharge includes water
wasted in diverting drainage from basins of Sudbury River and Lake Cochituate for use of Boston
metropolitan district.

Cooperation.- Records furnished by Arthur T. Safford, hydraulic engineer, for the owners of the
water power taken from Wamesit Canal.

Monthly and annual mean dlscharge, in second-feet

Water The
year Oct. | Nov. Dec. | Jan. | Feb. | Mar, | Apr. May June | July | Aug. | Sept. year

1901 - - - 295 199 907 | 1,878 | 1,444 | 761 256 308 255 -

1902 318 317 797, 951 509 | 2,147 | 1,002 448 | 238 160 199 182 |. 608
1903 353 363 852 774 971 |1,456 | 1,256 236 | 880 554 255 177 665
1904 274 301 323 235 263 982 11,038 1,085 | 309 226 280 234 459

1905 226 242 134 545 236 854 817 301 | 268 165 149 560 275
1906 251 246 396 547 474 1,011 | 1,252 456 | 636 364 322 138 507
1807 174 343 278 689 352 717 675 402 | 350 176 77.4| 225 371
1908 500 875 901 .0,091 742 (1,092 760 535 | 296 111 201 92.1] 600
1909 7.7 205 218 249 B804 826 829 618 | 342 116 80.0; 103 369

1910 156 208 289 624 727 | 1,391 446 360 | 343 150 88.3| 55.6] 299

1911 57.4 200 192 280 298 493 671 263 | 205 37.7 116 126 244
1912 2238 364 480 384 453 | 1,592 | 1,242 789 { 401 156 138 115 507
1913 12 275 329 €80 406 875 | 1,180 528 | 376 104 9Z2.5| 146 426

1914 264 335 4357 406 676 | 1,185 | 1,098 847 | 233 194 169 119 496
1915 85.1 155 216 758 857 543 291 248 | 107 479 647 215 382

1916 259 214 439 512 560 734 | 1,406 915 | 751 371 246 204 554

Annual discharge, in second-feet

Water year ending Sept. 20 Calendar year

Per Runoff Runoff
Year W.S.P. Ha:im.m Higimum Mean square in Mean in

ay 8y mile inches inches
1901 . « + . . . 415 z _ _ z i 646 ~
1902 . . . . - . 415 4,148 74 608 - - 601 -
1903 « + o 4 . 415 2,521 136 665 - - 627 -
1904 . . . . . . 415 2,861 4 27 459 - - 434 -
1905 « v v 0 . . 415 2,027 87 375 - 399 -
1906 . . . . . . 415 1,746 27 507 - - 499 -
1907 ¢« « o . . 415 1,481 11 371 - - 495 -
1908 .« ¢ . . . 415 1,436 25 600 - - 451 -
1909 . ¢ . .. . 415 1,809 23 369 - - 380 -
1910 + + v v . . 415 2,577 25 399 - - 385 -
1911 . . . . . . 415 928 cls 244 - - 296 -
1912 . . . . . . 415 2,399 c69 507 - - 479 -
1913 . . . .. 415 1,603 ig 426 - - 451 -
1014 . . . . . . 415 2,411 61 496 - - 447 -
1915 . o 0 o . . 415 1,482 56 382 - - 430 -
1916 « + 4 o . . 431 - - 554 - - - -
1902-16 . + . . . - 4,148 11 464 - - - -

¢ Corrected.
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Location.- Water-stage recorder, lat. 42°38'12", long. 71°18'09", at Lowell, Middlesex County, 300
feet downstream from Rogers Street Bridge, 0.3 mile downstream from River Meadow Brook and 0.8

mile upstream from mouth.

raina,
from 9

Datum of gage is 67.41 feet above mean sea level, datum of 1929.

Records available.- December 1936 to September 1945.

area.- Total above gage, 405 square miles; net above gage, 312 square miles (flow diverted
2.6 square miles for use of Boston metropolitan distriet).

Extremes.- 1936-45: Maximum discharges 3,790 second-feet July 29, 1938 (gage height, 8.11 feet;;

minimum, 11 second-feet (regulated

Oct. 5, 1941.

Dec. 24, 1941; minimum daily, 15 second-feet (regulated

Remarks.- Monthly and yearly records adjusted for wastage by Boston metropolitan district from 92.6
square miles in basins of Sudbury River and Lake Cochituate, and since October 1842 for water

diverted above station for use of city of Lowell.

Monthly and annual mean discharge, in second-feet (observed)

Flow regulated by mills above station.

Wwater « | Sept. The
year Oct. | Nov. Dec. Jan. Feb. | Mar. Apr. May June | July | Aug P year
1937 - - - 1,136 934 291 993 | 945 545 211 106 167 -
1938 177 460 | 1,137 908 | 1,381 874 790 567 532 11,512 »208 [,151 889
1939 835 558 | 1,080 542 653 ) 1,448 | 1,985 638 255 124 131 91.2 €95
1840 90.1 290 280 273 318 801 | 2,189 971 600 304 107 100 529
1941 1056 464 495 516 769 6338 698 283 160 91. 7 66.2 55.5f &
1942 38.3 114 158 245 4371 1,491 876 380 284 234 278 109 387
1943 135 325 808 705 756 | 1,384 778 965 477 127 136 76.9 556
1944 129 410 232 181 355 714 | 1,040 591 208 236 90.1] 196 a2
1945 131 253 704 569 434 | 1,668 729 964 631 394 200 125 569
Monthly and snnual runoff, in inches (adjusted)
Water The
year Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July | Aug. | Sept. year
1937 - - - 3.24 2.29 | 2,70 | 2.79 2.88 | 1.54 | 0.65 0.33 | C.44 -
1938 0.53 | 1.25 3.26 | 2.35 3.60 2.51 2.43 | 1.70 1.35 | 3.71 3.80 | 3.11 29.70
1939 2.74 | 1.63 3.15 1.58 1.56 | 3.82 5.51 | 2.10 .79 .40 .32 .27 23.87
1940 .31 .87 .78 .82 .78 | 2.67 | 6.47 | 3.05 | 1.80 .95 .87 .32 19.19
1941 .33 | 1.82 1.46 1.62 1.95 | 1.84 | 2.08 .94 52 31 +20 .18 12.75
1942 <13 .38 .50 .79 1.26 | 4.47 | 2.78 | 1.28 .93 .75 .88 «35 14.40
1943 44 .93 2.34 | 2.14 | 2.05 | 4.25 | 2.44 | 2.99 1.51 42 .46 «25 20,22
1944 .46 | 1.33 .79 .63 1.1l | 2.24 | 2.99 | 1.95 .99 .78 .32 .85 14.25
1945 46 .79 2.15 | 1.70 .87 5.15 | 2.25 | 2.93 | 1.82 | 1l.22 .64 .39 20.37
Annual discharge, in second-feet
Water year ending Sept. 30 Calendar year
Observed Adjusted Observed | Adjusted
Year W.S.P.
Per Runoff Runoff
Maximum | Minimum
Mean Mean square in Mean in
day day mile inches inches
1937 821 . - - - - - 649 21.90
19238 851 3,710 23 889 683 2.19 29.70 948 82.18
1938 871 2,320 23 695 549 1.76 23.87 537 18.31
1940 891 2,500 29 529 440 1.41 19.19 567 20.34
1941 921 1,120 16 358 293 .939 12.75 295 10.85
1942 951 2,200 15 387 331 1.06 14.40 468 17.08
1943 971 1,900 22 556 465 1.49 20.22 514 19.09
1944 1001 1,290 24 372 327 1.05 14.25 399 15.07
1945 1031 2,260 57 569 468 1.50 20.37 - -
1928 - 45 - 3,710 15 544 444 1.42 - - -
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SUDBURY RIVER AT FRAMINGHAM CENTER, MASS.

Location.- Venturi meter, lat. 42°17'30", long. 71°26'40", at dam of Framingham Reservoir No. 1,
half a mile upstream from outlet of Farm Pond and three-quarters of a mile southwest of
Framingham Center, Middlesex County.

Drainage area.- 75.2 square miles since January 188l. 78.2 square miles from January 1879 to

December 1880; 77.8 square miles from January 1875 to December 1878.
Records available.- January 1875 to September 1945.

Remarks.- Records adjusted for change in reservoir contents, diversions, and wastage.
flow, except wastage, diverted for use of Boston metropolitan district.

Reservoir on South Branch Nashua River is diverted into 8udbury Reservoir.
Cooperation.- Records furnished by water division of Metropolitan District Commission.

Monthly and annual mean discharge, in second-feet (adjusted)

Entire
Flow from Wachusett

Water The
vear Oct. Nov. Dec. | Jan. Feb. Mar. Apr. May June | July | Aug. | Sept. yeer
1875 - - - 12.4] 180 193 367 143 105 38.7 | 47.6 | 25.0 -
1876 77.8 {157 70.3 77.4] 165 534 396 137 26.7 22.0 48.8 | 22.2 145
1877 28.1 (131 54.6 79.3| 114 579 288 168 71.9 | 24.3 14.5 7.16 | 130
1878 76.0 (171 155 218 297 422 196 168 60.8 | 15.5 57.2 | 19.4 | 154
1879 62.2 [204 382 84.7| 207 282 377 125 50.0 19.0 47.8 | 17.0 155
1880 8.52( 24.9 56.0( 136 216 166 141 62.2] 21.2 21.3 14.4 9.70 72.6
1881 12.3 24.9 21.21 48.3| 180 466 1l8u 112 158 32.2 17.2 22.9 106
1882 21.6 | 45.9 90.2| 144 280 330 101 150 61.5 | 10.0 6.47 | 35.6 106
1883 34.8 4.4 36.6 39.0] 120 187 157 109 34.9 | 15.4 9.17| 10.6 64.4
1884 21.7 | 23.8 22.5( 116 331 440 332 120 48.4 | 26.0 29.9 5.11 | 125
1885 9.70| 20.4 | 108 144 158 183 211 155 49.6 7.22 1 28.0 14.1 90.2
1886 39.0 {137 137 170 559 240 227 83.8| 23.6 13.5 11.0 | 13.7 135
1887 16.9 78.3 119 301 329 334 305 117 48.1 13.4 24.9 | 12.9 140
1888 22.1 | 42.9 74.81 128 226 a7 308 190 49.0 13.7 | 44.1 |134 133
1889 R33 321 354 324 139 156 164 102 76.0 | 73.7 |167 95.8 | 184
1890 143 226 261 146 178 424 218 159 66.0 12.5 15.3 | 53.2 159
1891 264 141 116 351 406 518 279 67.8| 48.1 17.4 19.0 | 23.6 186
1892 24.4 | 35.5 63.3| 218 110 227 101 146 49.8 | 24.9 | 32.6 | 26.7 88.6
1893 14.7 | 8l1.1 56.4| 50.5| 179 378 247 385 51.1 | 18.3 21.1 | 12.6 | 118
1894 25.8 37.1 94.2 80.6| 115 260 191 97.7| 48.7 18.7 24.4 | 17.4 84.1
1895 43.5 | 97.2 88.5| 120 62.9| 280 293 74.0| 20.2 26.8 | 26.6 | 10.4 95.1
1896 180 323 207 126 311 446 174 41.9| 46.4 | 11.1 6.62 | 45.1 158
1897 68.9 76.7 76.5 98.3| 124 298 176 106 112 76.6 68.7 | 2l.2 109
1898 10.9 [l06 184 191 352 303 213 145 61.7 | 26.8 |129 42.9 146
1899 135 231 209 266 161 489 293 59.4| 7.87¢{ 2.26| -4.06| 10.9 155
1900 13.5 | 35.6 25.6 92.4| 442 425 157 153 6.8 -2.11 | -3.91 7.60 | 113
1901 21.6 | 77.2 128 50.8 34.9| 321 489 344 87.6 | 35.6 | 49.3 | 35.5 140
1902 47.9 55.2 314 205 195 489 219 86.4| 35.3 7.60 | 15.7 | 20.8 141
1903 58.8 | 51.7 207 202 265 402 263 40.8 1231 51.8 | 35.7 | 15.1 151
1904 57.2 | 42.2 67.8 55.5| 103 349 383 R03 48.7 7.20| 19.7 | 46.2 115
1905 22.2 | 23.6 31.3| 164 38.4| 291 191 34.6| 54.4 | 20.6 |13.3 pas 86.8
1906 18.4 | 32.4 103 131 121 280 27 123 82.2 | 46,3 | 21.0 2.26 99.0
1907 35.1 56.2 76.6| 157 72.6( 193 187 103 88.6 1.02 |-12.1 62.9 85.1
1908 86.2 |232 236 224 179 263 130 122 22.6 -1.64| 11.8 -9.52| 125
1909 5.44| 8.25 15.8( 45.7] 266 202 200 117 27.9 [-14.1 -5.20] 17.3 72.4
1210 -5.97] 9.57 30.6( 173 215 227 77.6 32.3} 60.1 |-1l.9 -8.46 57| 65.8
1911 -5.90| 20.5 25.7 60.3 81.5] 133 166 37.0| 24.8 -1.66 2.37| 8.79| 45.7
1212 34.4 | 68.0 106 84.7] 139 360 260 168 17.2 -8.92| -3.43| -8.31| 102
1913 -1.60| 19.2 57.5f 121 87.7| 243 260 101 17.3 ~7.25| -6.238( 10.2 75.0
1914 656.3 { 55.8 85.1f 1ué 117 352 R_74 180 53| 12.4 | 18.1 (-15.8 | 104
1915 -6.86| 11.3 29.1( 190 218 69.0 68.6 29.7] 11.8 |12 136 4.47| 72.8
1916 26,9 [ 30.4 | 105 110 158 212 358 167 |139 68.1 9.06 3.00| 115
1917 - 12.8 36.6 59.% 87.8| 257 163 172 121 4.971 23.5 6.7% 78.7
1918 56.1 | 51.0 44.3 31.7] 210 254 171 74.4| 21.5 11.2 -6.28| 74.2 81.7
1919 32.0 56.8 109 152 107 321 199 150 13.1 34.8 10.7 | 82.9 106
1920 32.5 {148 127 36.3 86.4| 604 338 215 |197 33.0 -4.59 7.42 | 152
1921 -8.03] 77.8 140 114 98.3| 264 133 193 19.9 |l1¢ 6.85| -6.70 96.7
1922 -11.4 | 77.6 89.2 37.6 95.0| 299 227 204 |182 84.0 | 40.9 76.5 | 117
1923 31.7 | 43.1 47.8{ 181 109 369 283 137 45.0 7.75| -8.45| -6.69 | 103
1924 46.1 133 256 209 83.2| 226 255 163 82.7 -6.10| 13.5 | 47.6 | 130
1925 .75 19.3 31.9 21.4| 216 254 173 67.6{ 25.2 27.9 6.67| 4.60| 69.86
1926 40.8 | €7.5 217 100 115 317 224 83.8{ 12.1 -7.94| 27.1 [-13.2 98.8
1927 13.2 | 93.4 78.01 151 170 239 80.5( 89.3]| 25.0 15.1 |110 152 101
1928 151 468 322 152 191 148 204 165 1184 142 64.0 | 69.2 188
1929 61.4 | 68.6 97.8| 153 176 310 542 209 26.5 1-12.9 | -6.82| -2.91| 118
1930 6.33] 29.6 4l.1 72.6( 109 169 115 47.1 5.22] -2.71| -9.61 -21.1 46.4
1931 3.41| 58.0 16.4 54.2| 119 402 226 138 |229 36.3 | 15.0 (-11.9 | 107
1932 -3.14 5.04| 34.7( 120 96.5] 214 211 53.41 10.9 |-11.4 3.65 {147 78.1
1933 200 339 110 121 111 342 427 84.8| 13.8 |-13.4 -8.93 |143 155
1934 62.2 46.7 70.7{ 198 54.2| 312 318 149 53.3 -3.98| -3.78 | 95.1 113
1925 87.4 70.4 96.0| 218 164 318 3r4q 104 |127 11.2 -9.82| 12.6 | 125
1936 -11.9 50.6 45.4| 186 95.1| 753 270 94.5( 22.0 |-11.0 1.38| 28.1 | 127
1937 40.5 | 34.4 | 534 263 172 197 213 159 92.7 | 20.9 | 14.6 | 19.7 | 130
1938 4i.2 157 228 214 196 165 1387 108 {158 401 133 265 183
1959 111 103 226 103 188 275 53 76.9| 22.7(-10.3 | -2.12| -1.81( 120
1940 20.7 | 37.6 43.6 60.0 61.3| 255 462 181 94.4| 53.2 [-17.5 | -2.02| 104
1941 -10.5 |113 1ls 85.7| 158 157 119 41.0{ 19.1! -5.80[-27.4 [-28.3 60.4
1942 -24.4 1.71 21.6 51.5| 86.2| 354 132 53.4| 12.8| 40.2 11.5 |-10.7 60.9
1943 12.4 | 77.6 | 225 118 170 27 135 196 28.6 | -5.18 |-19.2 [-25.2 98.4
1944 18.5 64.0 15.8 19.8| 42.5| 140 199 36.8| 28.0}-25.8 [-39.0 | 1l1.2 42.0
1945 -10.4 55.6 117 113 lis 354 126 205 147 53.4 | 22.2 7.05| 109

Note.- Negative figures indicate

thgt evaporation and

seepage from reservoirs exceeded inflow.
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Monthly and annual runoff, in inches (adjusted), of Sudbury River at Framinghem Center, Mass.

water . . . . . . . July | Aug. |sept. | IM®
Yyear QOct Nov Dec Jan Feb Mar Apr May June y g 1 year
1875 - - - 0.18 | 2.41 | 2.86 5.27 2.12 1.50 | 0.57 | 0.71 | 0.36 -

1876 1.15 | 2.25 1.04 | 1.15 | 2.28 7.91°| 5.68 2.08 .38 «33 7R .32 25.24
1877 .42 | 1.88 .81 1.17 | 1.53 | 8.59 | 4.13 2.48 1.03 .36 .22 .10 | 22.72
1878 1.13 | 2.45 | 2.30 | 3.23 | 3.97 | 6.26 2.81 2.49 .87 23 .85 .28 | 26.87
1879 .92 2.92 5.67 1.25 | 2.78 | 4.16 5.38 1.99 .71 .28 .70 .24 | 26.98
1880 .13 .35 .83 | 2.00 | 2.98 | 2.45 | 2.02 .92 «30 .31 .21 .14 12.64
1881 .18 .35 .31 L74 | 2.49 7.14 | 2.67 1.72 2.31 .49 .26 .34 | 19.00
1882 +33 .68 | 1.38 2.21 | 3.87 | 5.08 1.50 2.30 .81 .15 .10 .53 19.02
1883 .53 .36 .56 .60 1.66 | 2.87 | 2.33 1.67 .52 .21 .14 .16 11.61
1884 33 .85 .54 | 1.78 | 4.74 | 6.75 | 4.93 1.84 72 .40 .46 .08 | 22.72
1885 .15 30 1.65 | 2.20 2.18 | 2.81 3.13 2.38 .74 .11 .43 .21 16.29
1886 .60 2.03 2.09 | 2.61 7.7% | 3.67 | 3.36 1.28 .35 .21 .17 .20 | 24.30
1887 .26 | 1.16 1.82 | 4.62 4.56 | 5.12 4.52 1.80 .71 .21 .38 .19 | 25.35
1888 .34 .64 1.15 | 1.88 | 3.25 | 5.78 | 4.57 | 2.91 .73 .21 .68 1.99 | 24.13
1889 3.57 | 4.76 5.43 | 4.96 1.93 |1 2.39 | 2.44 | 1.57 | 1.13 | 1.13 [ 2.56 | 1.42 | 33.29
1890 2.19 | 3.35 4.00 2.24 | 2.46 | 6.50 | 3.24 | 2.44 .98 .19 .24 .79 | 28.62
1891 4.05 | 2.10 1.78 5.38 | 5.61 | 7.95 | 4.14 | 1.04 .71 .27 .29 .35 | 33.67
1892 37 .53 .97 | 3.34 | 1.57 | 3.49 1.50 2.24 .74 .38 .50 .40 16.03
1893 .22 1.20 .86 77 | 2.48 | 5.79 3.67 5.14 .76 .28 32 .19 | 21.68
1894 .40 .55 | 1.44 | 1.24 | 1.60 | 3.99 | 2.83 | 1.50 72 .29 37 .26 15.19
1895 .67 | 1.44 | 1.28 1.84 .87 | 4.30 | 4.34 1.13 30 .41 .41 .15 | 17.14
1896 2.46 | 4.79 | 3.18 [ 1,93 | 4.47 | 6.84 | 2.58 .64 .69 17 .10 .67 | 28.52
1897 1.06 1.14 | 1.17 | 1.51 | 1.72 4.58 ( 2.62 [ 1.63 | 1.66 | 1.17 | 1.05 .31 | 19.62
1898 A7 | 1.57 | 2.83 | 2.92 4.87 | 4.65 3.16 2.22 .92 .41 | 1.97 .64 | 26.33
1899 2.07 | 3.43 3.21 | 4.08 | 2.22 7.50 4.35 .91 Al .03 | -.06 .16 | 28.01
1800 .21 .53 .39 | 1.42 | 6.12 | 6.52 2.33 | 2.34 .55 | -.03 | -.06 .11 | 20.43
1901 «33 | 1.15 | 1.96 .78 .48 | 4.91 7.26 5.27 | 1.80 .55 .76 .53 | 25.28
1902 .73 .82 4.81 3.15 | 2.70 | 7.49 | 3.25 | 1.32 52 .12 .24 W31 25.46
1903 .90 77 | 3.17 | 3.10 | 3.67 | 6.16 | 3.90 .62 | 3.43 79 .55 22 27.28
1904 .88 °| .63 | 1.04 .85 | 1.47 5.35 5.69 | 3.11 .72 .11 .30 .68 20.83
1805 .35 .50 .48 2.52 .53 | 4.46 | 2.84 +53 .81 32 .20 2.15 | 15.69
1906 .28 .48 | 1.587 2.01 | 1.68 | 4.30 | 3.36 1.89 | 1.22 71 32 .03 17.86
1807 .54 .83 1.17 | 2.41 | 1.00 | 2.96 | 2.77 | 1.58 | 1.31 .02 -.18 .93 | 15.33
1908 1.32 3.45 | 3.62 3.43 | 2.56 | 4.03 | 1.93 1.87 .34 | -.03 .18 | -.14 | 22.56
1909 .08 .12 .24 .70 | 3.88 | 3.09 | 2.97 | 1.79 .41 ~.22 -.08 .26 | 13.04
1810 -.09 14 47 | 2.66 2.98 | 3.49 [ 1.15 .49 .89 -.18 -.13 .008| 11.88
1911 -.09 30 +39 .93 | 1.13 | 2.04 | 2.46 .57 37 1 -.03 .04 .13 8.24
1912 .53 | 1.02 1.62 1.30 | 2.00 5.52 3.86 2.58 26 | -.14 | -.05 -.05 | 18.45
1913 -.02 .29 .88 1.86 | l.21 3.73 | 3.85 | 1.55 .26 -.11 -.10 .15 13.55
1914 .86 .83 | 1.31 1.62 1.63 | 5.40 | 4.06 2.76 .008 .19 .28 | -.23 | 18.72
1915 -.11 A7 .45 2.91 | 3.01 | 1.06 | 1.02 45 .17 | 1.86 | 2.08 .07 | 13.14
1616 .41 .45 1.go 1.68 | 2.26 3.25 | 5.24 2.57 | 2.07 | 1.04 .14 .04 | 20.75
1017 -.009 .19 .56 .91 1.22 3.94 | 2.43 2.63 | 1.80 .08 .36 .10 | 14.21
1918 .86 .76 .88 .49 | 2,81 | 3.90 2.53 1.14 .32 17 1 -.10 1.10 14.76
1919 .49 .84 | 1.67 2.33 | 1.48 | 4.92 2.96 2.30 .19 .53 .16 1.23 | 18.10
1920 .50 | 2.20 | 1.95 .56 | 1.24 | 9.26 | 5.02 3.29 | 2.93 .51 -.07 .11 | 27.50
1921 -.05 | 1.15 | 2.14 | 1.74 | .1.36 | 4.05 | 1.97 2.96 30 1.82 .10 | ~.10 17.44
1922 -.17 | 1.15 1.37 .58 | 1.32 4.59 | 3.37 | 3.13 | 2.69 1.29 .63 | 1.14 | 21.09
1923 .49 .64 <73 2,78 | 1.51 5.66 | 4.20 2.10 .67 .12 -.13 | -.10 18.67
1924 71 1.97 | 3.92 3.20 | 1.19 | 3.46 5.27 2.50 .48 | -.09 .21 .71 28.53
1925 .01 28 .49 .33 | 2.98 | 3.89 | 2.57 1.04 37 43 .10 07 | 12.57
1926 .63 | 1.00 | 3.33 1.54 | 1.60 | 4.86 B3.82 1.28 .18 -.12 .41 -.20 17.83
1927 .20 1 1.39 | 1.20 2.31 | 2.35 | 3.66 1.18 1.37 37 23 1.69 2.26 18.22
1928 2.31 6.95 | 4.83 2.33 | 2.75 2.27 | 3.04 2.52 2.74 | 2.17 .98 | 1.03 | 34.02
1829 .94 | 1.02 1.50 2.35 | 2.43 | 4.75 | 5.07 | 3.20 .39 -.20 [ -.10 | -.04 | 21.31
1930 «10 .44 63 1.11 | 1.52 2.58 | 1.71 <72 .08 -.04 [-.15 | -.31 8.39
1931 .05 .86 25 .83 1.65 | 6.16 3.35 | 2.12 3.40 56 23 | -.18 19.28
1932 -.05 07 53 1.83 1.38 | 3.29 | 3.13 »82 .16 | -.17 .06 2.18 | 13.23
1933 3.07 | 5.08 1.69 | 1.85 1.54 | 5.25 | 6.33 1.30 .20 | -.2L -.14 | 2.12 28.03
1934 .95 .69 1.08 | 3.03 .75 | 4.78 | 4.72 2.28 .79 -.06 -.08 | 1.41 20.36
1935 1.34 | 1.04 1.47 | 3.34 | 2.27 | 4.88 | 4.52 1.59 1.88 .17 -.15 .19 22.54
1936 -.18 75 .67 | 2.85 | 1.36 {11.53 4.02 1.45 .33 | -.17 .02 .42 23.05
1937 .62 .51 5.12 4.04 | 2.38 | 3.01 | 3.16 2.42 1.37 .32 .22 .29 23.46
1938 .63 | 2.32 3.41 | 3.29 | 2.72 2.54 | 2.04 | 1.66 2.28 6.14 | 2.04 | 3.93 | 32.98
1839 1.71 | 1.53 3.47 | 1.57 | 2.61 | 4.21 5.23 | 1.18 .34 -.16 -.03 | -.03 | 21.83
1940 .32 .56 .67 .92 .88 | 3.91 6.85 | 2.77 1.40 .81 -.27 | -.03 18.79
1941 -.16 | 1.67 | 1.73 1.31 2.19 | 2.41 1.77 .63 .28 | -.09 -.42 ~.42 10.90
1942 -.37 03 33 .79 1.19 | 5.43 1.96 .82 .19 .62 .18 | -.16 11.01
1943 .19 | 1.15 3.45 1.77 | 2.35 | 4.18 | 2.00 | 3.00 .42 -.08 -.29 | -.37 17.77
1944 .28 .95 .21 +30 .61 | 2.14 | 2.95 .56 .41 -.39 -.60 .17 7.59
1945 -.16 .82 1.80 1.73 | 1.64 5.43 ) 1.87 | 3.14 | 2.18 .82 34 .10 19.71

Note.- Negative figures indicate that evaporation and seepage from reservoirs exceeded inflow.
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Annual discharge, in second-feet (adjusted), of Sudbury River at Framingham Center, Mass.
Water year ending Sept. 30 Calendar year

Per Runoff Runoff

Year W.S.P. Mean square in - Mean in
mile inches inches
1875 « ¢ o 0 o v . 415 - - 117 20.42
1876 . . . 0. . . 415 145 1.86 25.24 137 2.91
1877 « o o e v 4 415 130 1.67 22.72 146 25.49
1878 . . . . . 415 154 1.98 26.87 175 30.50
1879 « ¢ 4 4 o 4 415 154 1.99 26.98 108 18.78
1880 ¢« « v o 4 . 415 72.8 .928 12.64 70.0 12.17
1881 . .+ . . . . 415 106 1.40 19.00 114 20.55
1882 . . . . . . . 415 106 1.40 19.02 100 18.08
1883 . . . . . . . 415 64.4 .856 11.61 62.0 11.18
1884 . . . . ... 415 125 1.67 22.72 131 2%.80
1885 « + o 0 o v . 415 90.2 1.20 16.29 108 18.91
1886 . . . . . .. 415 135 1.79 24.30 126 22.82
1887 . . o 4 . . 415 140 1.87 25.835 134 24,24
1888 . . . . . v . 415 133 1.77 24.13 197 35.76
1889 . . . . 4 . 415 184 2.45 33.29 161 29.07
1890 . . ... .. 415 159 2.11 28.62 150 27.01
1881l . . .. . .. 415 186 2.48 33.87 153 27.61
1892 . . . . . . . 415 88.6 1.18 16.03 90.9 1%.44
1893 « .« . . 0 . 415 il8 1.57 21.68 121 21.79
1894 . . . . . . . 415 84.1 l.12 15.19 89.8 16.19
1895 . . . . . . . 415 95.1 1.26 17.14 154 24.18
1896 . . . . . 415 158 2.10 28,52 119 21.46
1897 . . . .. 415 109 1.45 19.62 115 20.82
1898 . . . . . 415 146 1.94 26.33 169 30.47
1899 . . . . . 415 1585 2.06 28.01 113 20.43
1900 . . . . . 47 113 1.50 20.43 126 22.74
1901 . v v . . . . 65 140 1.86 25.28 156 28.20
1902 . ¢ . ... 82 141 1.88 25.46 133 23.94
LD ¢ v v e e e e 97 184 2.0l 27.28 1 24.99
1804 .« o . 00 124 115 1.53 20.83 108 19.61
1905 « . . 4wl . 165 86.8 1.15 15.89 92.5 16.70
1806 . . . . . . . 201 99.0 1.32 17.86 100 18.06
1907 . . . .. .. 241 85.1 1.13 15.33 117 21.18
1908 . . . .. .. 241 125 1.66 22.56 80.8 14.61
1909 . . . . . . . 261 72.4 .96% 15.04 72.7 13.12
1910 « + v v 4w 281 65.8 .875 18.88 66.3 11.96
1911 . o« e 301 45.7 807 8.24 59.9 10.81
1912 . “ .. 321 102 1.36 18.45 90.7 16.43
1913 . . .. 351 75.0 .998 13.55 85.3 15.40
1914 . .. 381 104 1.38 18.72 89.9 16.23
1915 . P 401 72.8 .969 13.14 8z.7 15.09
1916 . . . . . . . 431 115 1.53 20.75 105 19.03
1917 . . . .. . 451 8.7 1.05 14.21 87.3 15.77
1918 « ¢« ¢ . . . 471 81.7 1.09 14.76 85.7 15.46
1919 & . . . . . 501 106 1.41 . 1s.10 115 20.75
1920 & v o 0 v 0 . 501 152 2.02 27.50 144 26.09
1921 . . . . . . 521 96.7 1.29 17.44 96.0 16.55
1922 . . . 0 0. . 541 117 1.55 21.09 114 20.60
1923 & v o o v . s 561 103 1.37 18.67 130 23.41
1924 . . . . . . . 581 130 1.78 23.53 97.8 17.72
1925 & . . . . . 601 69.6 .928 12.87 92.7 16.74
- 621 28.8 1.31 17.83 86.8 15.66
1927 « v o 0 0. . 641 101 1.34 18.22 164 29.62
1928 . v o . . e 661 188 2.50 34.02 129 23.29
1929 . . ... .. 881 118 1.57 21.21 105 19.02
1930 . . . . . . 696 46.4 .617 8.39 46.4 8.28
1931 . . . .. .. 711 107 1.42 19.28 103 18.67
1932 & v v v 4 . 726 73.1 975 .28 124 22.47
1933 . . . . .. . 741 155 2.06 28.03 116 20.96
1934 . . . .. . 756 113 1.50 20.36 il9 21.49
1935 . . . . 0. . 781 125 1.66 22.54 110 19.93
1936 . . . v . . 801 127 1.69 23.05 155 28.06
1937 . . . .. . 821 130 1.75 23.46 131 23.57
1938 . . . .. . 851 183 2.43 32.98 185 35.33
1939 .+ . . . . . . 871 120 1.59 21.63 91.2 16.47
1940 . . . .. . 891 104 1.38 18.79 3 20.48
1941 . . . .. . 921 60.4 808 10.90 42.4 7.65
lod42 . .. .. .. 951 60.9 .810 11.01 87.6 15.81
1943 . . . . . . 971 98.4 1.81 17.77 79.9 14.42
1944 . . . . . . . 1001 42.0 558 7.8 47.6 8.61

1945 + . . ... . 1031 109 1.45 19.71 -~ -

1876-45 . . . . . . - 112 1.49 - - -




STREAM-FLOW RECORDS - MERRIMACK RIVER BASIN 25
LAKE COCHITUATE QUTLET AT COCHITUATE, MASS.

Lg&%igg.- Venturi meter, iat. 42°15'45", long. 71°23'15", at outlet, three-eighths of & mile north
of Cochituate railroad station, Middlesex County, and l} miles upstream from Sudbury River.
.- 17.40 square miles since January 1927. 17.58 square miles from January 1911 to

December 1886; 17.80 square miles from July 1909 to December 1910; 18.87 square miles from

January 1865 to June 1909.

co. .~ January 1863 to B8eptember 1845.

.- Records adjusted for change in reservoir contents, diversions, and wastage. Entire flow,
except wastage, diverted for use of Boston metropolitan district.
a .- Records furnished by water division of Metropolitan District Commission.

Monthly and annual mean discharge, in second-feet (adJusted)

Water The
yoar Oct. | Hov. | Dec. | Jan. | Feb. | Mar. | Apr. May June | July | Aug. | Bept. yoar
18683 - -~ - 31.23 56.5 80.8 74.6 | 23.6 |[1l.2 48.2 25.2 16.7 -

1884 |21.4 | 44.6 | 55.8 | 39.4 [27.3 67.0 | 44.8 (26.4 8.28 6.74 | 11.0 8.30 | 28.5
1885 2.2 21.0 19.2 88.7 | 81.9 78.8 | 45.7 ;1 77.8 5.62 7.47 | 7.81 7.49 | 29.9
1866 1l.4 [ 17.8 18.5 | 12.1 51.4 29.1 | 27.421L.2 18.4 |20.6 [10.5 [R2.3 21.5
1867 | 15.3 16.5 25.4 | 17.9 | 94.9 56.9 | 48.4 |35.7 |[11.2 9.17 | 34.3 5.26 | 20.5
1868 | 17.2 18.7 18.4 | 20.2 19.5 83.0 59.1 fpOL R7.0 7.45 | 18.6 20.8 38.5
1869 | 15.5 | 35.6 | 18.2 29.8 | 35.8 54.5 | 42.0|35.5 |17.7 12.1 9.68 }18.8 26.8
1870 £8.2 22.0 51.8 7.5 | 7L.5 55.2 | 116 27.2 |16.4 8.76 6.55 | 10.9 41.6
1871 15.7 }18.5 12.8 [16.8 [41.4 41.5 26.6 | 32.7 |14.8 7.04 §11.4 4.81 19.8
1872 10.0 20.9 18.2 18.1 15.6 | 22.1 50.1 [ 17.9 |25.1 2.34 {21.6 [28.7 20.8
1873 27.6 | 33.8 19.8 | 50.6 28.5 83.7 | 103 43.6 7.66 | 10.1 {22.9 |13.2 25.4
1874 | 33.4 | 3l.4 | 43.9 | 51.1 39.7 20.1 58.9 { 46.6 |33.1 15.5 [15.1 9.00 | 33.4
1875 8.57 | 9.83| 8.32 2.17 | 53.0 43.6 55.3 | 22.8 | 25.0 4.15 | 10.2 10.1 20.6
1876 19.6 | 33.2 20.0 17.8 | 31.2 85.0 71.1 | 28.3 8.55 | 18.9 4.79 | 9.79 | 28.1
1877 5.91 | 31.4 16.1 19.6 24.9 | 111 54.9 | 38.3 |15.5 [10.6 |10.7 6.83 | 28.5
1878 18.4 | 45.8 32.2 53.1 72.0 88.4 | 48.3 | 27.2 13.1 7.66 |18.7 4.89 | 35.1
1879 12.0 | ¥5.0 66.1 21.1 | 42.2 54.0 75.8 128.0 }113.0 5.34 |16.5 10.3 3.0
1880 9.79 | 12.2 17.1 | 24.1 |39.2 29.%8 26.5 | 7.21 .962 5.34 | .81 | 4.09 14.9
1881 4.53 | 11.2 9.66 | 19.5 | 40.4 92.6 | 80.5 | 20.6 |22.1 2.62 1.40 %.89 | 21.5
1882 8.00 | 14.2 28.0 20.1 |54.4 60.1 15.8 | 25.4 [10.5 .981| 1.17 |16.3 21.1
1883 13.8 9.81 | 15.0 13.8 | 28.8 38.4 | 28.1|20.6 1.13 .283| 1.19 7.40 14.3
1884 7.19} 6.77 |15.8 | 30.1 50.1 76.5 | 87.6 |22.7 |1l.4 4.28 |10.0 2.26 | 25.2
1885 5.55| 10.5 {29.7 |23l.0 |26.2 6.2 9.9 | 26.4 7.28 .000| 5.49 | 4.28 19.3
1886 [ 12.9 [84.7 |26.8 |37.4 (44 57.5 [ 42.7 [17.6 | 3.25 | 4.09 | 2.21 | 5.02 [ 1.5
1e87 | 8.79 |20.3 |34.3 |66.5 |78.7 | 77.0 | 56.8 |22.1 |12.2 |11.6 [21.7 |10.8 | 24.8
1888 8.08111.7 |15.8 (18.8 |48.5 7.9 ) 58.3 | 38.8 9.02 | 7.€8 |15.4 |39.1 28.9
1889 | 42.1 |71.2 [89.3 |78.7 |33.6 34.1 | 36.7 |19.86 [19.9 |[26.7 |56.1 [30.3 44.6
1890 3l.2 (49.9 |58.4 |31.4 |36.9 98.1 87.7 |30.23 |2&.8 5.26 7.58 | 28.7 5.6
1891 55.7 | 25.2 34.6 102 h20 121 72.9 [14.4 |138.0 8.15 [11.8 |[12.9 50.4
1882 2.9 | 14.0 20.6 | 49.6 27.% 49.4 | 15.2 |88.2 6.24 | 5.40 9.11 {10.2 21.3
1883 9.24 |18.4 | 13.7 |10.5 |46.2 7.5 41.1 | 29.9 [12.7 6.2 (12.6 7.18 22.8
1894 | 17.4 | 14.1 24.2 19.9 }20.3 41.7 | 26.4 | 14.9 7.60 6.13 6.77 | 7.68 18.9
1895 10.6 | 15.6 18.7 |25.8 |1%.6 57.2 58.6 [15.9 6.87 | 9.17 | 8.10 |11.7 20.9
1896 32.3 | 59.3 | 9.8 28.2 64.5 90.4 | 234.1)10.2 12.1 6.13 7.74 | 17.4 B38.8
1887 21.0 | 28.6 21.2 | 26.8 }30.0 52.7 | B1.5|22.6 |20.1 |12.3 |10.2 7.74 | 28.%
1898 7.08 ) 28.5 | 35.3 | 37.2 78.5 50.9 | 45.6 | 80.5 |13.2 €.06 [ 21.3 5.25 | 20.2
1899 26.3 | &9.1 44.9 56.4 |41.9 104 48.0 | 11.3 1.92 .528 1.49 | 8.47 | 22.0
1800 10.2 8.42 6.64 1 20.0 | 78.0 75.9 27.4 | 31.0 8.59 5.58 | 10.5 {12.1 24.2
1901 13.0 20.5 28.3 15.8 |11.9 72.6 | 87.7|69.9 19.2 14.9 |20.8 19.1 32.9
1902 20.4 |19.5 |89.4 [329.1 |26.5 |114 51.7 | 18.0 6.02 7.51 111.4 |18.0 82.2
1903 | 15.4 |[18.4 |38.7 |4l.2 51.6 8l.3 58.6 | 153.0 |40.2 10.4 7.70 | 2.45 | &1.0
1904 | 16.7 | l0.1 15.4 [ 17.2 |22.0 77.5| 88.6 | 38.8 9.22 1.12 7.52 [17.0 26.8
1905 6.88 | 14.3 | 13.2 34.4 7.96 59.0| 8.9 [10.0 |1l2.1 3.29 [ 10.8 |[31.1 20.2
1906 | 12.9 | 16.6 26.4 | 26.7 | 28.1 56.9 | 45.1 |26.2 |14.6 12.1 8.25 | 8.09 | 23.1
1907 1.9 |13.6 |18.3 |31.0 |17.0 8.9 37.1 | 25.4 |17.0 2.03 | 4.76 |18.0 18.2
1908 18.5 | 44.5 | 47.0 | 38.7 | 45.5 55.6 28.8 | 25.1 5.94 | 4.62 %.48 | -.557 26.4
1909 2.04| 2.32 7.81 | 12.0 60.2 40.1 | 40.5|28.0 11.8 | 8.41 8.16 [12.4 18.2
1910 2.68{ 7.08 | 10.5 |43.1 50.0 42.9 20.4 | 10.7 |18.2 4.48 .240 1.79 17.5
1911 .624 €.74| 9.01|18.6 |20.6 | 80.5| 84.2 | 4.41| 2.05| .918 8.55| 9.65 | 11.6
1912 13.8 | 18.8 27.4 | 17.2 | 3l.% 74.9 5%.2 | 39.5 7.83 | 1.09 2.08 | B.17 24.4
1913 7.47 | 9.08 | 16.7 | 29.€ 22.5 54.9 54.4 | 25.1 6.61 -.190| 4.99 | 8.63 | 20.0
1914 15.2 }15.3 28.4 27.5 28.6 84.9 59.6 | 38.8 .80 | 4.85 | .65 2.59 | 25.1
1215 524 5.61}| 9.54|50.5 59.9 17.4 15.8 6.18 2.47 1 28.5 28.2 2.64 | 18.7
1916 8.29 | 10.5 30.1 29.2 47.0 60.6 | 72.2 | 44.5 |[40.2 22.1 5.63 1.66 %0.9
1817 1.81| 3.72 7.57 1 18.4 21.7 54.4 | 35.0 | 38.4 |29.7 4.71 6.02 2.49 18.2
1gls | 18.1 | 14.5 18.1 1%.8 | 48.3 51.1 36.1 | 16.8 5.67 | 4.41 ~.873| 22.0 20.4
1919 9.02 | 15.8 28.5 %6.9 | 29.5 65.2 40.3 | 7.5 7.26 | 8.88 6.27 |28.8 25.9
1820 12.0 | 43.4 | 3l.6 |11.9 |35.5 |l4s 7.7 | 46.4 50.9 |11.9 4.18 5.15 | 40.0
1921 2.82 | 21.9 40.5 | 85.9 29.4 59.7 | 35.5 | 47.0 9.90 | 37.5 8.59 | .07 | 27.7
1822 1.50 | 20.8 30.5 10.8 | 25.4 €7.7 | 47.6 {42.4 54.8 |29.0 14.1 |25.7 80.7
1823 15.1 | 13.4 | 1z.1 49.7 3l.2 85.7 55.8 | 26.7 10.7 4.40 . 564 .520f 25.4
1924 8.83 | 22.4 §0.9 |42.9 20.3 58,6 65.4 | 36.8 10.5 .070{ 6.04 |138.7 27.6
1925 1.78 5.46 7.9 8.08 | 55.4 50.7 | 33.5 | 14.3 6.83 | 7.90 5.24 | 4.05 | 16.5
1926 | 9.82|13.1 |45.5 |28.4 |48.3 | 72.7| 44.5|2l.5 | 5.70| 1.83 |12.6 | -.088| 24.4
1927 | €.64|21.9 |20.7 |27.1 |41.3 | 44.7| 17.9 |16.7 | 2.86| 8.8l |20.5 |23.9 | 28.5
1928 | 8l.5 [45.0 82.6 | 33.4 |44.6 30.0 45.5 | 83.6 [36.8 |[29.3 15.1 15.8 35.8
1929 | 16.5 |15.4 | 24.1 25.5 | 36.€ 70.7 | 76.5|40.7 6.53 ~.489| -.853| -.557| 26.7
1830 2.63 5.6% | 12.5 |21.4 |[27.9 82.8 28.0 | 8.11 8.80 1.60 | -1.72 | -1.3€ 11.2
1931 6.32 [ 11.7 7,71 119.7 | 35.8 80.5 45.2 [ 32.0 59.3 | 15.2 14.5 7.85 | 27.7
1932 9.78 5.44 [ 11.3 | 27.0 | 18.8 45.4 | 40.4 [ 12.6 5.28 [-1.64 | 3.87 [28.0 i7.1
1923 | 45.9 | 73.5 |29.6 |30.% |37.4 97.7 | 98.5|28.9 7.72 1.94 1.79 138.2 40.4
1934 |16.4 |12.2 21.3 [48.1 |17.5 70.9 | 63.5 (29.2 1&.5 .913| -.070|14.7 25.8
1935 | 13.1 |[17.4 | 19.9 50.7 | 45.5 €7.3 75.2 | 24.8 27.4 4.25 .065| 6.84 29.2
1936 588 15.8 8.82 | 29.1 24.9 158 57.7 | 16.5 4.87 | -.569 B3.7% |11.3 28.4
1837 8.98 7.49 | 68.4 | 57.6 | 44.5 48.6 | 47.0 | 34.6 |23.8 3.38 4.50 5.58 29.5
1928 6.61 | 28.1 | 42.1 53.2 | 44.0 »8.7 | 8L.5 |8l.2 |30.0 M6 24.1 58.6 42.4
1939 | 24.5 |28.3 |43.8 |22.6 |45.6 67.9 79.2 [21.4 8.18 | 2.43 5.98 | 1.08 28.8
1940 7.7 | 18.5 18.7 | 16.7 | 17.7 66.0 | 82.1 |[36.8 [18.4 |1l.0 -.868| 3.0l 2%.6
1941 .m 22.8 24.0 |21.0 |35.3 34.1 25.2 |10.5 7.4%7 .419| -2.46 |-3.82 14.4
1942 3.50 | 4.69 6.40 | 14.7 }20.5 77.5 | 29.0 |16.6 7.29 |12.3 4.88 | -,088| 16.4
1943 5.01 | 18.9 51.6 26.4 {37.2 58.6 32.5 |48.6 9.39 | .03 [-5.38 |-8.28 | 23.1
1944 6.27 | 12.7 4.05 7.20 { 12.8 30.1 60.0 | 14.1 12.6 4.48 | -1.17 |10.8 14,4
1945 4.55 | 26.5 | 35.9 28.8 82.9 8.2 26.9 |39.8 |52.2 8.00 5.72 -.124| 28.7

Note.- Negative flgures indicate that evaporation and seepage from reservolr exceeded inflow.

852061 O - 49 - 3
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Monthly and annual runoff,™in inches (adjusted),
of Lake Cochituate Outlet at Cochituate, Mass.

Water . The
year Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. May | June | July | Aug. |Sept year
1863 - - - 1.91 .12 | 3.71 4.4]1 1.44 | 0.66 2.94 1.54 | 0.99 -
1864 1.31 2.64 | 2.19 2.41 | 1.56 | 4.09 2.65 | 1.61 .49 .41 .67 .49 | 20.32
1865 1.42 1.24 | 1.17 2.06 1.76 | 4.66 2.7 4.75 33 .46 .48 .44 21.48
1866 .69 1.02 1.13 74 | 2.64 1.78 1.2 1.29 1.09 1.26 .64 | 1.82 15.42
1867 .94 .97 | 1.55 1.10 5.24 | 3.47 | 2.86 2.18 .66 +56 2.10 31 21.94
1668 1.05 { 1.11 1.12 1.23 | 1.12 3.85 | 3.49 6.18 | 1.60 .46 1.15 | 1.62 24.18
1669 .95 | 1.99 | 1.17 | 1.62 1.67 | 3.33 2.48 2.17 | 1.08 .75 .59 1.11 19.28
1870 2.33 1.30 | 3.16 4.73 | 3.95 | 3.37 | 6.86 1.66 .97 .53 .40 64 | 29.90
1871 .96 .80 .78 | 1.08 | 2.28 | 2.53 1.56 2.00 .87 43 70 .28 14,24
1872 .61 | 1.23 | 1.18 | 1.10 .89 1.35 | 2.96 1.10 1.48 214 | 1.32 1.70 | 15.06
1873 1.70 1.99 1.20 | 3.10 | 1.58 | 3.90 6.08 2.66 .45 .6@; 1.43 79 | 25.49
1874 2.02 1.86 | 2.69 3.12 2.20 1.84 | 3.18 | 2.79 1.96 . .92 .53 24.06
1875 .52 .57 .51 A5 | 2.93 2.66 | 3.17 | 1.39 | 1.50 .25 .61 .58 | 14.84
1876 1.21 1.98 | 1.22 1.08 | 1.77 | 5.20 | 4.21 1.43 #5851 .85 .26 .58 | 20.32
1877 .36 1.85 1.00 | 1.20 1.37 | 6.81 | 3.24 2.04 .92 .64 .66 .40 | 20.49
1678 1.12 2.69 1 1.97 | 3.25 | 3.97 | 5.40 2.66 1.66 .76 .47 .84 .29 25.28
1879 <73 2.07 | 4.04 | 1.29 2.32 .30 | 4.48 1.40 .77 .33 .95 .61 | 22.29
1880 .60 .72 1.04 | 1.47 | 2.24 | 1.79 1.57 44 .06 33 23 .24 | 10.73
1881 .28 .66 .59 i.19 | 2.23 | 5.66 1.79 1.26 1.31. .16 .09 .23 15.45
1882 .18 .84 | 1.40 1.84 | 3.00 3.67 .93 1.585 .62 .06 .07 .97 15,13
1883 .84 .58 .92 .84 | 1.59 2.04 | 1.66 1.26 .07 .02 .07 .44 | 10.33
1884 44 .40 .94 | 1.84 | 2.86 4.67 | 4.00 1.39 .67 .26 «61 .13 | 18.21
1885 234 .62 1.82 1.90 | 2.00 | 2.21 | 2.36 1.61 43 .00 .33 .25 | 13.87
1886 .79 2.05 | 1.64 2.28 | 7.93 | 3.51 | 2.52 1.09 .18 .25 .14 .30 | 22.68
1887 42 1.20 | 2.10 | 4.06 | 4.34 | 4.70 | 3.36 1.35 .82 .72 1.33 .64 | 25.04
1888 .49 70 .96 1.13 2.77 | 4.76 | 3.45 | 2.37 .53 47 .94 | 2.31 20.88
1889 2.57 | 4.21 5.46 | 4.50 | 1.85 | 2.06 2.17 1.20 | 1.18 1.63 | 3.43 1.79 | 32.07
1890 1.91 2.95 | 3.26 1.92 2.04 5.87 | 2.23 1.85 | 1.41 .33 .46 1.40 | 25.63
1891 3.40 1.49 2.11 6.26 6.62 8.03 | 4.31 .66 <77 .50 .72 .76 | 35.85
1892 ] +63 1.26 3.03 1.54 | 3.02 .90 2.03 .49 33 .56 .60 | 15.28
1893 «57 1.09 .64 .64 | 2.55 | 4.12 | 2.42 1.83 .75 .38 77 42 16.28
1894 1.08 .63 1.48 1.21 | 1.67 2.55 | 2.15 .91 45 .38 .4l .46 | 13.58
1895 .66 .92 1.14 | 1.58 .75 | 3.50 3.35 .97 .40 +55 50 .69 | 15.01
1896 1.97 | 3.51 2.40 1.72 | 3.69 5.52 2.01 .62 .71 .28 .47 | 1.03 | 24.03
1897 1.28 1.40 1.31 1.64 | 1.65 } 3.22 1.85 | 1.39 1.19 .75 .63 .46 | 16.77
1698 .43 1.68 | 2.18 2.27 | 4.06 | 3.11 | 2.69 1.86 .78 .37 1.30 .31 21.02
1899 1.61 | 2.31 2.74 | 3.45 2.31 | 6.35 | 2.84 .69 .11 .03 .09 +50 23.03
1900 .83 .50 .41 1.22 | 4.31 4.64 | 1.82 1.89 «51 .34 .64 .71 17.42
1901 .79 1.21 | 1.73 .97 «65 | 4.43 5.19 4.27 | 1.14 .91 1.27 | 1.13 | 23.69
1302 1.25 | 1.15 | 4.24 | 2.39 | 2.01 | 6.94 | 3.06 1.10 .36 46 .70 77 | 24.43
1903 .94 .79 2.37 | 2.52 2.85 | 4.97 | 3.46 .79 2.38 .64 .47 .14 | 22.32
1904 1.02 .60 <94 | 1.05 | 1.26 | 4.73 5.24 2.34 55 .07 b.46 | 1.00 | 19.26
1905 .42 .85 .80 2.10 .44 | 3.60 | 2.30 .61 72 .21 .66 1.84 | 14.55
1906 .79 .98 | 1.61 1.57 | 1.28 3.48 | 2.66 1.61 .66 74 .57 .48 | 16.63
1907 .85 .80 .81 1.90 .94 | 2.36 2.19 1.43 | 1.01 W12 .29 | 1.06 | 13.78
1908 1.13 | 2.63 2.87 | 2.36 2.60 | 3.40 1.71 1.54 «35 .28 .21 -.03 19.05
1 A2 .14 .45 .73 3.32 2.45 | 2.39 1.40 .87 .22 258 .76 | 13.20
1910 A7 44 .68 | 2.80 | 2.92 2.76 | 1.28 .70 1.14 .29 .02 .11 13.33
1911 .04 42 .58 .89 | 1.22 | 2.00 | 2.17 +29 .13 .06 .56 .61 8.97
1912 .91 | 1.19 1.79 | 1.13 1.92 | 4.91 3.36 2.59 .46 .07 .14 .39 18.88
1913 .49 .58 1.10 | 1.94 1.33 | 3.60 | 3.45 1.65 .42 -.01 .33 .55 | 15.43
1914 1.00 .84 1.53 | 1.60 1.70 5.57 | 38.78 2.55 .24 .32 .24 -.16 | 19.41
1915 08" 35 .63 | 3.31 | .55 | 1.14 | 1.0C .40 .16 | 1.87 1.85 17 14.46
1916 .54 .87 1.98 1.01 2.88 | 3.98 | 4.56 | 2.92 2.55 | 1.45 .36 .10 | 23.94
1917 .12 24 .50 .88 | 1.29 | 3.57 | 2.22 | 2.52 | 1.88 «39 .16 | 14.08
1918 1.18 .92 1.19 .90 2.86 | 3.35 2.29 1.09 .36 -.06 | 1.40 | 15.77
1919 .59 .97 | 1.87 | 2.42 1.75 | 4.14 | 2.56 | 2.46 .46 .41 1.79 | 20.00
1920 .79 2.75 2.07 .78 2.18 | 9.78 | 4.93 3.05 | 3.23 77 <26 .33 | 30.94
1921 .17 1.29 | 2.66 | 2.35 | 1.74 | 3.92 2.25 3.08 .63 2.46 .56 .19 | 21.40
1922 .10 1.32 2.00 W71 1.50 | 4.44 | 3.02 2.78 | 3.48 1.91 .92 1.63 23.81
1923 .99 .85 .86 | 3.26 | 1.85 | 5.62 | .51 1.66 .68 .29 .04 .02 19.65
1924 .57 1.42 | 3.33 2.81 | 1.25 | 3.51 | 4.15 2.42 .87 .005 .39 .87 21.40
1925 .11 .35 «52 53 3.28 3.33 2.13 .94 .43 52 34 .26 12.74
1926 .64 .83 | 2.98 1.54 | 2.56 | 4.77 | 2.82 1.41 .36 .12 .62 -.006| 18.84
1927 <44 | 1.39 | 1.36 2.43 2.45 2.93 1.14 1.09 .18 .58 | 2.00 | 2.15 18.14
1928 2.07 | 2.86 | 4.17 2.19 2.74 | 1.97 | 2.89 2.20 .34 1.92 .99 1.00 27.34
1929 1.06 .96 | 1.58 2.33 2.17 | 4.64 | 4.86 2.67 .41 -.03 -.06 -.04 | 20.59
1930 17 .36 62 1.41 1.65 | 2.16 | 1.46 .53 .21 .11 -.11 -.09 8.68
1931 41 .74 .50 1.29 | 2.00 5.26 | 2.87 | 2.10 | 3.78 1.00 .95 .50 21.40
1932 .64 .34 <741 1.77 1.12 2.96 | 2.56 .64 .34 | -.11 .25 1.78 13.25
1933 3.01 4.66 | 1.94 | 1.99 2.22 6.41 6.25 1.56 49 .13 .12 2.43 3l.21
1934 1.08 .78 1.40 | 3.15 | 1.04 | 4.65 | 4.03 1.92 .86 .06 -.005 .93 19.90
1935 .86 | 1.11 1.31 | 3.33 R.70 | 4.41 4.77 1.82 1.74 .28 .004 .43 22,56
1936 .04 .88 .58 | 2.57 | 1.53 |10.36 | 3.68 1.21 231 -.04 .24 .72 22.06
1937 +59 47 | 4.47 | 3.62 2.66 | 3.23 | 3,02 2.31 | 1.53 .22 .30 .36 | 22.98
1938 .44 | 1.60 | 2.79 | 3.53 | 2.64 | 2.56 | 2.02 2.06 | 1.93 7.66 | 2.26 | 3.44 | 33.13
1939 1.62 1.49 | 2.90 | 1.50 | 2.73 | 4.50 5.08 1.42 52 .16 40 .07 22.39
1940 .51 .86 .91 1.11 | 1.10 4.36 5.27 | 2.44 | 1.05 .73 -.08 .19 18.49
1941 .02 1.46 | 1.59 1.39 | 2.11 2.26 | 1.61 .70 46 .08 -.16 -.24 11.25
1942 .23 -30 .42 <97 1.23 5.13 1.86 1.03 .47 .82 .81 -.006] 12.76
1943 «33 1.21 | 3.42 1.75 | 2.22 5.88 2.09 2.89 .60 20 | -.35 -.22 18.02
19 42 .82 7 .48 .80 [ 2.00 | 3.85 .94 .61 .30 -.06 .69 | 11.30
194! .30 | 1.70 | 2.38 1.87 | 1.97 5.18 1.73 2.64 | 2.06 .60 .36 -.008 | 20.80
b Estimated.

Note.- Negative figures indicate that evaporation and seepage from reservoir exceeded inflow,
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Annual discharge, in second-feet (adjusted), of Lake Cochituate Outlet at Cochituate, Mass.

Water year ending Sept. 30 Calendar year

Per Runoff Runof f

Year W.S.P. Mean square in Mean in
mile inches inches
1863 . .« v .+ . . . 35 - - - 37.4 c26.86
1864 . . . . . . . 35 28.5 1.51 20.52 25.2 18.22
1865 . . . . . . . 35 29.9 1.58 21.48 28.5 20.49
1866 . . . . . . . 35 21l.5 1.14 15.42 22.3 cl6.04
1867 « « 4 4 4 4 35 30.5 1.62 21.94 30.2 cRl.76
1868 . . . . . . . 35 33.5 1.78 24.18 34.6 ¢25.01
1869 « « . . . . . 35 26.8 1.42 19.28 30.5 21.96
1870 « « 4 4 0 . . 35 41.6 2.20 29.90 35.7 ¢25.85
1871 . . .. ... 35 19.8 1.05 14.24 20.5 cld.72
872 . ... ... 35 20.9 1.11 15.08 23.5 c16.93
1873 . . . . . . 35 35.4 1.88 25.49 37.7 27.17
1874 . . . . . .. 35 33.4 .77 24.06 26.6 19.09
1875 v v v 4 o o 35 20.6 1.08 14.84 24.5 17.65
1876 . ... .. 35 8.1 1.49 20.32 26.5 19.12
1B77 « v v . - . . 35 %S\.S 1.51 20.49 32.1 23.06
1878 « + v 4 ¢ 4 W 35 36.1 1.86 25.28 36.6 28,34
1879 . . ... .. 35 51.0 1.64 22.29 24.8 17.81
1880 « + v v o 4 W 35 14.9 .88 10.73 13.7 9.90
1881 . . . . . . . 35 21.5 1.14 15.45 22.7 16.34
882 . . . . . . . 35 21.1 1.12 15.13 20.9 15.05
1883 . . . . . .. 35 14.3 .780 10.33 1%.6 c9.77
1884 . . . . . .. 35 25.2 1.34 18.21 26.6 19.21
1885 . « . . 4 . . 35 19.3 1.02 13.87 21.6 15.57
1886 . . . . . . . 35 31.5 1.67 22.68 30.5 21.92
1887 « o ¢« v+ & . 35 34.8 1.84 25.04 32.6 23.47
1888 . . . . . . . 35 28.9 1.58 20.88 42.9 30.97
1889 « + v 4 o o 35 44.6 2.36 32.07 38.9 27.95
1890 . . . . . . 35 5.6 1.89 25.63 4.1 24.51
1891 « . . . 0 .. 35 50.4 2.87 35.85 44,1 31.73
1892 . . . . . .. 35 21.3 1.13 15.38 20.8 ¢15.00
1893 . . .. . . . 35 22.8 1.21 16.38 24.0 17.27
1894 . . ... . . 35 18.9 .999 13.58 17.9 12.91
1895 . . . . . . . 85 20.9 i.11 15.01 28.0 20.17
1896 . . . . . . . 35 28.8 1.77 24.03 27.9 20.14
1897 . . . .. . . 35 R23.3 1.24 16.77 23.7 17.05
1898 . . . . . .. 35 29.2 1.55 21.02 32.6 23.41
1899 . . . . . .. 35 32.0 1.70 23.03 24.9 17.91
1900 . . . . . .. 47 24.2 1.28 17.42 27.3 19.61
1901 .« . . . . .. 65 32.9 1.75 2%.69 37.0 26.60
1902 « . . 0 . . . 82 32.2 1.71 24.43 30.4 21.89
1903 . ... ... 97 31.0 1.64 22.32 28.9 20.78
1904 . ... ... 124 26.8 1l.42 19.26 26.0 cl8.77
1905 . . . . . .. 165 20.2 1.07 14.55 22.1 15.86
1906 . . . . . .. 201 23.1 l.22 16.63 21.8 15.71
1807 « o . . . . 241 19.2 1.02 13.78 24.9 17.95
1908 . .. . 241 26.4 1.40 19.08 18.2 13.13
1909 . . . . . . . 261 18.2 978 13.20 18.9 cl3.78
1910, . ... .. 281 17.5 .982 13.33 17.2 13.08
91l . . .. ... 301 11.8 .661 8.97 15.8 1l.82
1812 « v v v 0 .« 321 24.4 1.29 18.88 22.2 17.16
1913 . . . . . . . 351 20.0 1.14 15.43 21.5 16.63
1914 . . . . . . . 381 25.1 1.43 19.41 22.1 17.05
1915 . . .. . .. 401 18.7 1.07 14.46 21.8 16.64
1916 . . . .. .. 431 30.9 1.76 23.94 27.9 21.61
917 ...0 ... 451 18.2 1.04 14.08 2l.4 16.51
1918 . . . . . .. 471 20.4 1.17 15.77 20.8 15.91
1918 . . . . . .. 501 25.9 1.47 20.00 28.7 22.18
1920 ¢« 4 v w4 . W 501 40.0 2.28 30.94 38.2 29.55
1821 . . . v o . . 521 27.7 1.58 21.40 28.7 20.60
1922 . . . 4 . . 541 50.7 1.75 23.81 29.9 23.09
1923 . . . ... 561 25.4 1.45 19.65 28.8 R22.27
1924 . . . . . . . 581 27.8 1.57 21.40 22.0 17.06
1925 « « . .. . . 601 16.5 .939 clz.74 21.0 cl6.21
1928 . . . . . .. 621 24.4 1.39 18.84 22.8 17.58
1927 . . . . . . . 641 25.5 1.34 18.14 3l.2 24.05
1928 « .+ . . . . . 681 35.3 2.01 R27.34 28.% 21.88
®1929 . . ... . . 681 6.7 1.52 20.59 3.7 18.30
1930 . . . . . .. 696 11.2 .839 8.68 11.6 8.98
1931 & . . . . . . 711 7.7 1.58 21.40 27.8 21.47
1832 . . .. . . . 726 17.1 975 1&.25 R27.3 21.14
1933 v v v v v . . 741 40.4 2.30 51.21 B2.2 24.88
1934 . . . .. .. 756 25.8 1.46 19.90 25.8 19.92
1935 « . . . . .. 781 29.2 1.66 22.56 26.9 20.178
1938 . . ... .. 801 28.4 1.62 22.08 33.7 26.11
1937 ¢ v v v o . 821 29.5 1.69 22.98 28.8 22.48
1938 .+« . o v . 851 42.4 2.44 33.13 43.7 34.11
1939 . . . . . - 871 28.8 1.66 22.39 23.9 18.66
1940 « . . .. . 891 25.6 1.36 18.49 24.6 19.28
loal . . .. ... 921 14.4 .328 11.25 11.7 9.13
1942 . . . . . . . 951 16.4 .941 12.76 21.5 16,77
1943 . . . 4 . v 971 23.1 1.33 18.02 18.7 14.57
1944 . . . . .0 . . 1001 14.4 .828 11.30 18.1 14.17

1945 . . . . . . . 1031 26.7 1.53 20.80 - -

1864 - 45 - 25.0 1.44 - = =

¢ Corrected
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IPSWICH RIVER BASIN

IPSWICH RIVER AT SOUTE MIDDLETON, MASS.
Lm&%-' Water-stage recorder, lat. 42°34'10", long. 71°01'39", at South Middleton, Essex County,
700 feet downstresm from Boston Street Bridge, 1.5 miles domstream from wills Brook, and 2 miles
south of Middleton.
Draingge area.- 45.4 square miles.
Records avallsble.- June 1938 to September 1945.

Extresss.- 1958-45: Maximum discharge, 608 second-feet July 24, 1938 (gage height, 5.72 feet); mini-
mum, 0.4 second-foot Nov. 24, 1941.

.~ Runoff in inches adjusted for diversiens for municipal supply of Reading, Lynn, and

Peabody.
Monthly and annual mean discharge, in second-feet (observed)
water . . . . . . July | aug. |8ept. | Ibe
year Oct Nov Dec Jan Feb Mar. Apr May June Y ug ep year
1938 - - = - - N = - 58.7 | 195 | 95.5 [L03 -
1932 70.3 68.4 | 12 52.1 75.7 | 187 281 72.5 1 85.8 7.38 2.46 | 1.72 | 77.9
1940 5.82 | 20.4 8.53 13.1 14.7 | 120 267 100 67.5 | 24.8 | 3.43 5.82 54.1
1941 6.14 | 37.1 38.2 45,1 | 87.7{ 78.1| 90.5| 30.8| 1l.4 2.33 .955 (987 35.4
1942 1.78 | 1.55 8.79 23.9| 49.9 | 199 108 44.9 9.13 1l4.4 | 3.43 2.64 | 38.6
1943 3.29 | 156.4 67.3 58.0 94.4 | 173 88.3 | 128 26.3 2.54 2.00 [ 1.29 54.3
1944 6.87| 26.2 14.5| 12.5| 28.1| 93.9} 132 48.1 | 26.1 13.3 5.45 | 24.8 35.4
1945 14.1 | 36.1 | 113 78.7 | 49.3 | 282 8.7 | 112 70.1 | 34.6 |19.5 6.00 | 70.4
Monthly and annusl runoff, in inches (adjusted)
Water The
year Oct. | Nov. | Dec., | Jan. | Feb. | Mar. | Apr. May | June | July | Aug. | Sept. year
1938 - - - - - - - - 1.56 5.21 | 2.56 | 2.68 -~
1939 1.89 1.78 3.80 1.41 | 1.83 | 4.46 6.74 | 1.96 .94 .23 .10 07 | 24.71
1940 .18 .55 .62 .72 J75 | 3.8 7.29 2.84 | 1.76 .89 .12 16 | 19.44
1941 19 | 1.17 | 1.58 1.68 2.14 | 2.13 | 2.35 | 1.17 35 .12 .09 .08 | 13.00
1942 .09 .28 .53 1.10 | 1.78 | 5.80 2.95 { 1.70 77 .75 .34 .15 | 16.19
1943 .29 .96 2.28 | 1.89 2.29°| 4.62 2.31 | 3.86 | 1.17 <31 .29 .08 | 20.35
1944 .32 1 1.28 .83 276 | 1.28 | 3.02 | .77 | 1.70 | 1.07 .58 .19 .92 | 15.87
1945 .88 | 1.48 3.52 2.19 1.20 | 8.19 2.88 | 8.17 | 2.02 .95 .55 .18 | 24.81
Annual discharge, in second-feet
Water year ending Sept. 30 .Calendar year
Qbserved Adjusted Ofserved | Adjusted
Year W.8.P. Per Runoff Runoff
“‘;‘:’“" Hi’&i‘“‘ Mean Mean square in Mean in
Y Y mile inches inches
1938 851 - - - - - - - -
1929 871 400 0.95 7.9 72.0 1.82 24.71 58.8 19.08
1940 891 875 .7 54.1 62.0 1.43 19.44 58.0 20.98
1941 921 189 5 35.4 41.6 .959 13.00 29.7 11.01
1942 251 329 .45 38.6 51.8 1.19 16.19 44.8 18.82
1943 271 274 1.0 54.3 5.0 1.50 20.35 51.0 19.25
1944 1001 201 1.25 35.4 50.0 1.15 15,67 45.2 18.92%
1945 1081 343 4.4 70.4 78.4 1.81 24,51 - -
1939 - 45 - 400 .45 52.8 6l.1 1.41 - - -
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IPSWICH RIVER NEAR IPSWICH, H.ASS.!/

Location.- Water-stage recorder, lat. 42°39'35", long. 70°53'39", 200 ft. downstream from Willowdale
Dam, 1% miles downstream from Howlett Brook, and 4 miles upstream from Ipswich, Essex County.
Datum of gage 1s 20.63 feet above mean sea level, datum of 1929.

Drainage area.- 124 square miles (not including area drained by Buntaug Lake).

CO. V4 .- June 1930 to September 1945.

Extremes.- 1930-45: Maximum discharge, 2,610 second-feet Mar. 15, 1336 (gage height, 7.70 feet);
minimum, 1.4 second-feet Aug. 9, 1934.

.- Bunoff in inches adjusted for diversions for municipal supply of Reading, Lynn, Peabody,
Danvers, Salem, and Beverly.

Monthly and annual mean discharge, in second-foet (observed)

Water | ooy, | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. |SBept. The

1930 E - = = - - - = Z 19.4 | 14.4| 4.98] -

1931 14.4 | 58.1{ 48.4| 94.2| 165 576 460 255 | 820 130 38.6 | 3l.2 | 182
1932 23.6| 32.3| 66.0} 225 199 385 406 113 26.7 | 11.1 | 26.7} 48.8 | 126
1833 | 197 525 178 212 215 719 872 232 88.6 | 28.2 | 11.1 | 200 287
1834 | 185 114 103 284 110 582 668 218 83.9 | 20.6 5.20] 27.3 | 201
1935 66.2 | 80.0| 99.0 | 2096 209 6z9 584 209 | 188 78.2 | 11.5 | 23.4 | 207

1936 16.4| 51.9| 87.6| 254 140 1,045 497 176 46.3 | 18.9 8.61| 16.6 | 197
1937 40.0 | 31.5( 295 361 259 305 382 287 138 37.0 | 11.8 | 33.0 | 177
1938 54.3 | 134 434 269 413 315 299 216 | 137 518 3568 320 288
1839 | 181 170 326 150 207 446 743 215 | 104 23.6 9.63 6.47| 215
1840 10.5| 49.6| 43.8| 50.0 6l.4 335 788 277 | 2038 82.5 | 15.5 | 17.0 ( 161

1941 15.9| 95.8| 116 158 245 208 267 126 &7.4 | 14.9 8.23| 5.07| 106

1842 6.42] 15.5| 46.0| 78.6| 187 573 337 170 68.1 | 62.1 | 31.3 | 12.6 | 132
1843 22.2| 68.4| 209 208 226 482 282 325 |121 23.0 | 18.8 6.30| 168
1944 25.6| 94.4| 68.9| 50.5| 112 255 286 183 75.0 | 56.2 | 14.7 | 59.1 | 111
1945 44.0 | 95.4 | 374 211 127 667 258 325 | 199 139 69.5 | 21.4 | 211

Monthly snd annusl runoff, in inches (adjustod)

Water The

yoar Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. May | June | July | Aug. | 8ept. yoar
1930 - - - - - - - - - 0.21 | 0.16 | 0.07 -

1931 0.18 | 0.78 0.62 1.15 1.51 | 5.42 4.16 2.40 | 2.90 | 1.22 .39 .31 21.04
1932 .24 W31 .82 2.20 1.76 | 3.156 | 3.87 1.14 .27 .13 27 .49 | 14.54
1933 2.01 | 4.83 1.66 | 1.99 1.83 | 6.70 7.87 | 2.19 .65 24 .13 | 1.93 | 32.03
1834 1.74 | 1.056 .98 2.86 .95 | 5.45 6.03 2.24 .85 22 .08 27 | 22.52
1985 70 .90 1.03 | 2.78 | 1.78 | 5.97 5.28 2.19 | 1.74 T7 .14 25 | 23.51
1936 .18 .51 .80 | 2.52 1.28 | 9.74 | 4.50 1.66 .45 .21 .11 17 | 22.23
1837 <40 31 3.00 | 3.41 | 2.20 | 2.86 3.00 2.70 [ 1.34 +40 .14 32 20.17
1938 .53 { 1.28 4.13 | 2.52 3.49 | 2.95 2.72 2.03 | 1.26 | 4.83 | 3.34 | 2.90 | 31.98
1939 1.7 1.55 3.086 1.42 1.76 | 4.16 | 6.70 2.03 .95 25 .12 .08 23.79
1940 .12 .47 .56 .66 .74 | 3.51 7.25 2.85 1.85 .79 <17 L17 | 18.94
1941 A7 .95 1.27 | 1.64 | 2.18 | 1.91 2.33 1.33 42 .18 12 .08 12,58
1942 .09 24 .60 | 1.10 | 2.01 | 5.58 .15 1.77 .84 72 .39 .16 | 16.60
1943 .29 .83 2.17 | 2.01 1.92 | 4.50 2.34 | 3.24 | 1.28 32 27 .09 | 18.24
1944 «30 | 1.07 .81 .64 | 1.17 | 2.85 | 3.48 1.72 .83 .62 A7 .65 | 14.31
1945 .58 | 1.19 3.76 | 2.06 1.09 6.23 2.28 3.08 | 1.88 | 1.32 87 .22 24.31

Note.- Runoff for period July 1930 to September 1934 recomputed on basis of revised drainage area.

Annuel discharge, in second-feet

Water year ending Sept. 30 Calendar year
Observed Adjusted Observed | AdJusted
Year W.8.P
. Per Runoff Runoff
Magim Hi:im Mean Mean square in Mean in
y 4 mile inches inches
1830 696 - - - - - - ~ -
1931 711 939 1.5 182 192 1.55 21.04 183 20.83
1832 126 74 3.1 126 132 1.06 1l4.54 180 21.67
lQ?B 741 1,500 6.1 287 292 2.35 32.03 246 27.30
1934 756 1,500 2.1 201 206 1.66 22.52 187 21.37
1935 81 1,240 5 207 215 1.73 23.51 199 22.47
196 801 2,490 5.5 197 202 1.64 22.23 215 24.44
1937 821 580 5.8 iy 184 1.48 20.17 199 22.31
1938 851 1,680 16 288 292 2.35 31.98 2038 32,36
1839 871 1,120 3.3 215 217 1.75 23.79 166 18.62
1840 891 1,180 7.3 161 173 1.40 18.94 171 20.18
1941 921 484 1.6 106 115 . 927 12.58 82.4 11.12
1942 851 863 1.5 132 152 1.28 16.60 152 18.96
1943 a71 675 3.8 163 176 1.42 19.24 154 18.12
1844 1001 494 6.4 111 130 1.05 14.31 139 17.61
1845 1031 961 16 211 222 1.79 24.31 - -
1931 - 45 - 2,490 1.5 184 193 1.56 - - -

Note.-Runoff for period July 1930 to September 1934 recomputed on basis of revised drainage area.
a7 PubTlshed as Ipswich River at Willowdale, 1930.



30 HYDROLOGY OF MASSACHUSETTS

MYSTIC RIVER BASIN

ABERJONA RIVER AT WINCHESTER, MASS.

Location.- Water-stage recorder, lat. 42°26'50", long. 71°08'22", at Winchester, Middlesex County,
0.5 mile upstream from head of Mystic Lakes. Datum of gapge is at mean sea level, datum of 1929.

Ta. e area.- 23.3 square miles (not including 1.4 square miles drained by Winchester Reservoirs).
Records available.- April 1939 to September 1945.

Extremes.- 1939-45: Maximum discharge, 308 second-feet Mar. 15, 1840; minimum, 0.3 second-foot sev-
eral days in November and December 1941.

Remarks.- Flow affected by diversions for industrial use and for municipal supply of Woburn and
Winchester, and by wastage and leakage from Winchester Reservoirs.

Monthly and annual discharge, in second-feet

Water The
year Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July | Aug. | Sept. year
1939 - - - - - - - 29.9 | 11.4 1.75 1.20 1.28 -

1940 1.37} 1.35| 1,59 10.1 13.0| 81.8 99.3 | 42.1|21.7 9.13 1.31 2.99 23.8
1941 .87113.6 23.6 27.0 47.1| 38.4 26.7! 15.5| 4.41 .88 .68 .74 | 16.3
19842 .48 .59 .63| B8.47| 33.2| S8.7| 44.8| 19.8| 8.07| 4.67| 1.45 .88 | 17.6
1943 .81 4.72 | 36.9 28.1 46.3 | 64.2 32.9 50.9 | 16.1 2.93 | 1.51 .64 | 23.8
1944 3.29 | 11.8 6.64| 14.4 25.4 | 42.7| 49.3 18.8 ] 10.8 2.60 .51 5.52 15.9
1945 3.75| 14.7 | 48.8 | 33.2 30.2 95.3 33.6 | 45.3|29.7 |10.2 5.18 | 1.38 29.4

Annual discharge, in second-feet

Water year ending 8ept. 30 Calendar year

Year W.S.P. | Maximm | Mintmm | oo | rer | Rupeff ] ) Ruperr

day day mile inches inches

1989 ¢ ¢ . . 4 . . 871 - - - - - -

1940 . . . . . . . 891 208 0.8 23.8 - - 26.6 -
1941 & . . 0 4 0 . 921 183 .4 16.3 - - 13. -
1942 . . . . . . . 951 218 .3 17.6 - - 21.0 -
1943 . . . .. 971 194 .5 23.8 - - 22.0 -
1944 . . . . . . . 1001 112 5 15.9 - - 19. -
1945 + v v 4 0 4 s 1031 181 .65 29.4 - - - -
1940-45 . . . . . . - 218 .3 21.1 - - - -
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MYSTIIC LAKE NEAR MEDFORD, MASS.

ca .~ Pumping plant, lat. 42°25'50", long. 71°08'55", at outlet of Upper Mystic Lake, 1% miles
west of Medford, Middlesex County.

Drainage area.- 26.9 square miles.

Records available.- January 187S to December 1897.

Remarks.- Discharge based on quantity pumped for municipal supply of city of Charlestown and ad-
Justed for change in Mystic Lake contents. No allowance made for the slip of the pumps, the
flow in a fishway, or change in contents in other reservoirs in the basin.

Cooperation.- Records furnished by Metropolitan Water and Sewerage Board of Boston.

Monthly and annual mean discharge, in second-feet (adjusted)

Water The
year Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. Mey | June | July | Aug. | Sept. year

1878 - - - 82.8| 102 115 53.3| 50.3] 18.8] 11.3 | 25.8 | 13.4 -

1879 16.7 | 42.2 84.7| 28.2| 60.3| 77.2{ 95.8| 45.5| 23.4| 12.6 |[16.4 | 11.6 42.8
1880 7.80| lo0.8 16.1| 29.5| 63.5| 45.5{ 36.0| 22.3( 1l2.4]| 15.6 | 12.6 | 10.8 24.5
1881 8.34| 10.5 13.7) 18.1 55.4| 158 52,5 35.2| 49.5] 20.2 8.07| 7.53| 36.6
1882 6.72] 12.1 20.2| 32.0| 78.3| 97.6| 28.0| 43.0| 19.8] 8.07| 5.11]12.9 30.4
1883 13.4 9.42| 13.2| 16.4| 36.9| 43.8| 39.3| 28.0| 1l2.6| 6.99| 5.11| 4.30; 19.1
1884 9.15{ 10.2 10.21 24.7| 97.1| 127 92.8| 34.4( 20.4} 13.4 | 14.0 5.65| 39.0
1885 6.19| 8.34| 30.1} 41.7| 46.8| 47.9| 49.0| 50.8] 20.7| 11.0 | 12.8 8.07 27.7
1886 15.9 | 58.1 55.7| 53.8| 199 9l.2( 78.0| 29.6f 13.2| 9.68| 5.92] 7.80| 5l.4
1887 8.88| 21.3 38.4| 73.7| 93.3| 83.9| 90.4| 44.1| 30.7} 20.2 [ 3l.5 | 11.6 45.2
1888 13.2 | 17.2 21.3| 33.4| 82.9| 99.8f 78.8| 67.2| =20.2| 9.15| 12.6 | 31.5 40.6
1889 64.0 (122 119 105 47.3| 37.4| 54.86| 50.8] 45.5{ 30.9 | 47.9 | 25.6 62.4
1890 28.2 | 60.0 71.3] 48.4| 57.6] 125 70.7| 692.9| 46.3| 9.85| 10. 14.0 51.1
189l 60.8 | 47.1 68.11 147 154 168 82.6] 32.51 24.5! 9.88| 10.2 | 10.2 87.0
1892 13.4 | 13.4 20.4| 58.1| 43.8| 70.7| &2.0f 49.0] 28.2) 15.3 | 11.6 | 13.4 30.7
1893 10.5 | 25.8 20.4) 17.5| 55.1| 105 65.6| 103 25.01 11.0 | 16.1 9.95| 38.7
1894 12.9 | 17.2 29.6| 32.0| 48.4| 71.3| 54.6f 30.7| 22.1;11.6 8.88 ) 8.617 29.1
1895 13.4 | 22.1 21.0| 36.0| 22.6| 73.7| 71.0| 26.4] 12.9) 14.0 | 18.6 8.611 28.2
1896 34.2 | 57.0 49.5| 43.0| 84.7| 105 78.5| 18.0( 18.0| 9.15| 7.80] 25.6 44.1
1897 20.7 | 26.9 28.8| 32.5| 56.0| 80.7| 51.6! 42.8| 52.7]| 11.6 | 22.1 9.95| 34.7
1898 9.15| 24.5 45.7 - - - - - - - - - -

Monthly and annual runoff, in inches (adjusted)

water | oot | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June { July | Aug. | Sept.

1878 - - - 3.55 | 3.97 | 4.91 | 2.21 | 2.16 | 0.78 | 0.48 | 1.11 | 0.56 -

1879 0.71 ! 1.75 | 3.63 | 1.21 | 2.33 | 3.31 | 3.97 | 1.95 .97 .54 .70 .48 | 21.55
1880 .34 .45 .69 | 1.70 | 2.54 | 1.95 | 1.50 .96 .51 .67 .54 .45 | 12.30
188l .36 .44 .59 .82 | 2.14 | 6.79 [ 2.17 | 1.51 | 2.05 .87 .35 .31 | 18,40
1882 .29 -50 .87 | 1.37 | 3.03 | 4.19 | 1.16 | 1.85 .8l .35 .22 <53 | 15.17
1883 .58 .39 .57 70 1 1.43 | 1.88 [ 1.63 | 1.20 «52 +30 .22 .18 9.60
1884 .39 42 .44 | 1.49 | 3.89 | 5.42 | 3.85 | 1.48 .85 .58 .60 .23 | 19.64
1885 27 .35 | 1.17 | 1.79 | 1.81 | 2.05 | 2.03 | 2.18 .86 .47 .54 .34 | 13.86
1886 .68 | 2,41 | 2.39 | 2.31 | 7.70 | 3.91 | 3.24 | 1.27 .65 .41 <25 .32 | 25.44
1887 .38 .88 | 1.43 | 3.16 | 3.61 | 3.60 | 3.75 | 1.89 | 1.27 .87 | 1.35 .48 | 22.67
1888 .57 .71 W91 j 1.43 | 3.32 | 4.28 | 3.27 | 2.88 .84 .39 .54 | 1.31 | 20.45
1889 2,74 | 5.04 | 5.08 | 4.51 | 1.83 | 1,60 | 2.27 | 2.18 | 1.89 | 1.33 | 2.05 | 1,06 | 31.58
1890 1.21 | 2.48 | 3.08 | 2.07 | 2.23 | 5.37 | 2.93 | 5.00 | 1.92 .43 .46 .58 | 25.75
1891 2.61 | 1.95 | 2.49 | 6.29 | 5.97 | 7.21 | 3.43 | 1.40 | 1.01 .42 .44 .42 | B3.64
1892 .58 .56 .87 | 2,49 | 1.76 | 3.03 | 1.33 | 2.10 | 1.17 .66 .49 .56 | 15,60
1893 -45 1 1.07 .87 75 | 2.14 | 4.52 | 2.72 | 4.42 | 1.04 .47 .69 .41 | 19.55
1894 .55 .71 | 1.27 | 1.37 | 1.87 | .05 | 2.27 | 1.3l .91 .49 +38 W36 | 14.54
1895 .58 .91 .90 [ 1.55 .87 | 3.16 | 2.95 | 1.13 .54 .60 .80 .36 | 14.35
1896 1.46 | 2.37 | 2.12 | 1.85 | 3.40 | 4.50 | 3.26 s .75 .39 .34 [ 1.06 | 22.27
1897 .89 | 1,11 | 1.23 | 1.39 | 1.40 | 3.46 | 2.14 | 1.83 | 2.19 .50 .95 .41 | 17.50
1898 .39 | 1.02 | 1.96 - - - - - - - - - -

Annual discharge, in second-feet (adjusted)

Water year ending 8ept. 30 Calender year
Per Runoff Runoff

Year W.S.P. Naﬁ.mm Hi::mm Mean square in Mean in
Y 4 mile inches inches
87" . . . . .. .| 35, 415 - - - - - 5l.2 25.82
879 . . . . . . .| 35, 415 - - 42.8 1.59 21.55 33.6 16.94
1880 . . . . . . .| 35, 415 - - 24.5 .91 12.30 24.1 12.21
88l . ... . . . .| 85, 415 - - 36.6 1.36 18.40 37.0 18.67
1882 . . . . . . .| 35, 415 - - 30.4 1.13 15.17 29.8 15.05
1883 . . . .+ . . .| 35, 415 - - 19.1 71 9.80 18.4 9.31
1884 . . . . . . .| 35, 415 - - 32.0 1.45 19.64 39.9 20.18
1885 « « . . . . .| 35, 415 - - 27.7 1.03 13.86 4.8 17.55
1886 + . + . . . .| 35, 415 - - 51.4 1.91 26.44 44.9 22.65
1887 . . . . .. .| 35, 415 - - 45.2 1.68 22.67 43.9 22.17
888 . . . . . . .| 35, 415 - - 40.6 1.51 20.45 61.5 3l.12
889 . . . . . . .| 35, 415 - - 62.4 2.32 31.58 80.5 25.48
1890 . . . . . . .| 35, 415 - - 51.1 1.20 25.75 51.6 26.04
. .| 35, 415 - - 67.0 2.49 33.64 56,7 28.60
« o 35, 415 - - 30.7 1.14 15.60 31.6 15.98
. .} 35, 415 - - 38.7 1.44 19.55 39.0 19.69

« «| 85, 415 - - 29.1 1.08 14.54 28.5 14.40
1895 « «|°35, 415 - - 28.2 1.05 14.35 85.5 17.91
1896 . . . . . . .| B85, 415 - - 44.1 1.64 22.27 38.6 19.55
897 . . . . . . .| 35, 415 - - 34.7 1.29 17.50 35.0 17.64

1879-97 .« . . . . . - - - 39.1 1.46 - - -
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CHARLES RIVER AT CHARLES RIVER VILLAGE, MASS.

Location.- Water-stage recorder, lat. 42°15'23", long. 71°15'42", in Charles River Village, Norfolk
County, 0.25 mile downstream from highway bridge and 0.8 mile downstream from Noanet Brook.
Datum of gage is 89.76 feet above mean sea level, datum of 1929.

Dra

rea.- 184

square miles.

Records available.- October 1937 to September 1945.

Extremes.- 1937-45:

minimum, 1.9 second-feet (regulated) Oct. 14, 1941 (gage height, 0.25 foot).
Meximum discherge known, 3,170 second-feet in March 1936, by computation of flow over dam at
site a quarter of a mile above station.

Maximum discharge, 3,110 second-feet July 27, 1938 (gage height, 9.00 feet);

Remerks.- Runoff in inches adjusted for diversions for municipal supply of Wellesley and Needham.

Monthly and ennual mean discharge, in second-feet (observed)

Water The
year Oct. | Nov. Dec. | Jan. | Feb. | Mar. | Apr. May June | July | Aug. | Sept. yeer
1938 114 253 558 475 544 417 363 285 335 1,080 611 364 449
1939 290 274 459 255 411 696 S44 300 140 63.4] 66.2 | 44.7 319
1940 52.7 | 193 142 178 163 597 {1,024 417 261 1538 49.9 | 38.7 272
1941 39.0 | 188 200 221 375 304 321 204 152 73.1] 58.8 | 28.6 179
1942 8.1 56.6 82.91t 159 285 789 398 194 105 114 (112 39.6 196
1943 81.6 | 184 427 391 433 850 381 613 193 71.6] 63.2 ) 23.2 284
1944 79.1 | 151 75.3 | 80.0 143 339 497 265 140 62.6/ 30.1 | 150 167
1945 | 116 229 500 5 286 875 357 489 354 211 91.0| 65.8 329
Monthly and annual runoff, in inches (adjusted)
Water The
Year Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. May | June | July | Aug. | 8ept. year
1928 | 0.78 | 1.55 | 8.52 | 3.00 | 8.09 | 2.68 | 2.22 | 1.81 | 2.05 | 6.66 | 3.85 | 2.22 | 88.33
1939 1.85 | 1.68 2.89 1.61 2.34 4.38 5.13 1.90 .87 .42 44 .29 28.78
1940 .36 [ 1.19 .91 1.13 .97 | 3.76 | 6.23 2.63 | 1.60 .98 .34 .26 20.35
1941 26 1.16 1.27 1.40 | 2.13 1.91‘\ 1.96 1.29 .94 .47 .38 .18 | 13.36
1942 .13 .36 .58 1.01 1.62 4,96 2.42 1.23 .65 .73 .71 .25 | 14.65
1943 .52 1.13 | 2.69 | 2.46 | 2.48 4,09 | 2.32 3.28 | 1.18 .47 .41 .16 21.12
1944 .51 .93 .49 .52 .85 2.14 | 3.03 1.68 .86 L4l .21 .93 12.56
1945 .74 1.40 3.15 2.43 | 1.63 5.50 | 2.18 | 2,96 | 2.186 1.34 .58 .42 24,50
Annual discharge, in second-feet
water year ending Sept. 30 Calendar year
Observed Ad Justed Observed | Adjusted
Year W.S.P
. Per Runoff Runoff
Maximum | Minimum
Mean Mean square in Mean in
day day mile inches inches
1938 851 3,020 37 449 452 2.46 33.33 457 33.93
1939 871 2975 31 319 535 1.76 23.78 286 1g.83
1940 891 1,180 3l 72 275 1.49 20.35 275 20.59
1941 921 680 18 179 lel .984 13.36 157 11.74
1942 951 1,110 2.3 196 199 1.08 14.65 241 17.92
1943 971 861 13 284 286 1.55 21.12 251 18.71
1944 1001 788 15 167 170 .924 12.56 212 15.82
1945 1031 1,240 45 329 332 1.80 24.50 - -
1938 - 45 - 3,020 2.3 274 Fias 1.51 - - -
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CHARLES RIVER AT WALTHAM, MASS.

.- Water-stage recorder, lat. 42°22'20", long. 71°14!'03", 800 feet downstream from Moody
Street Bridge in Waltham, Middlesex County, and a third of a mile upstream from Beaver Brook.
Datum of gage is 20.02 feet above mean sea level, datum of 1929.

m%n;n_m.— 227 square miles (not including 25.6 square miles drained by Stony Brook, runoff
rom which is diverted for municipal supply of Cambridge).

w%g.- October 1305 to October 1909 (figures of average weekly discharge, equivalent
to figures of unadjusted discharge at present site), August 1931 to Seplember 1945.

.~ 1931-45: Maximum discharge, 2,540 second-feet Mar. 19, 1936 (gage height, 4.79 feet);
minimum, 0.1 second-foot (regulated) Oct. 1, 12, 1943.

.- Low flow completely regulated by Boston Edison Co. power plant above station. Runoff in
inches adjusted for diversions to Mother Brook and for mumicipal supply of Wellesley, Needham,
Dedham, Brookline, Newton, and Waltham, wastage from Stony Brook Reservoir, wastage and leakage
from Norumbega Reservoir, and diversion from Lake Cochituate to Charles River.

Monthly and annual mean discharge, in second-feet (observed)

water . ¢. | The
your Oct. | Nev. Dec. Jan. Feb. Mar. Apr. May June | July | Aug Sep year
1981 - - - - - - - - - - - 69.9 -
1832 6.9 | 8.7 75.5 | 282 204 356 476 135 56.5 | 35.0 22.3 |18 149
1933 | 256 651 264 308 300 882 1,050 343 111 49.6 29.7 |281 372
183¢ | 173 119 1586 459 165 689 766 374 {132 45.9 | 27.7 | 52.2 262
1935 151 1zé 218 440 348 147 795 375 280 104 56.4 | 57.5 | 309

1986 26.7 | 45.8 | 97.9 | 280 180 [1,329 781 252 82.0 | 39.1 | 20.9 j182 275
1987 | 151 120 575 541 417 465 434 412 |21 74.9 | 55.8 | 108 296

1938 89.0 | 224 488 405 524 293 348 266 (267 915 €03 &24 404
19239 | 281 268 467 261 351 856 860 291 [132 47.3 | 52.1 | 35.0 | 208
1940 41.8 | 183 122 148 140 564 922 "395 | 228 128 40.0 | 35.4 | 242
1941 31.8 | 148 163 188 340 270 304 180 |126 64.2 | 48.6 | 19.9 | 156
1942 24.5| 48.6 | 80.1 | 144 288 698 396 189 84.1 | 91.6 | 99.7 | 24.4 | 177
1843 €5.6 | 143 402 547 371 818 388 446 | 186 58.2 | 52.2 | 31.2 | 255
1944 56.7 [ 182 75.6 | 81..0( 118 o 441 284 (114 83.9 | 28.8 (137 150
1945 $9.5 [ 198 460 22 206 a8 384 435 | 303 214 72.8 | €1.1 | 297

Monthly and annual runoff, im inches (adjusted)

Water e ov. The
T Get. | Kev Dec. | Jan. | Feb. | Mar. | Apr. May June | July | Aug. | Sept. year
1951 - - - - - - = - - - - 0.57 -
1832 Q.87 | .37 | 0.94 | 1.8% | 1.43 | 2.35 3.19 1.08 | 6.51 0.35 | 0.28 .99 1%.39
1983 1.85 | 4.08 | 1.78 | 2.13 | 1.82 5.38 | 6.39 2.89 .88 .47 .3l 1.89 29.31
1884 1.30 .88 | 1.20 | 3.00 | 1.07 | 4.40 | 4.74 2.49 .99 .45 .30 .45 | 21.36
1935 1.04 .95 | 1.88 | 3.09 | 2.17 | 4.97 | 5.00 2.26 1.81 .75 .47 .47 24.81
1936 .28 .45 .79 2.86 | 1.27 9.12 | 4.95 | 1.76 .64 .37 25 | 1.19 28.12
1987 1.15 .68 | 4.16 | 3.77 | 2.68 | 3.15 | 2.89 | 2.81 | 1.47 .81 .48 .83 24.88
1 .71 1.58 | 3.49 2.7 | 3.52 2.72 | 2.35 | 1.88 | 1.88 6.23 | 4.31 2.09 35.45
1939 1.90 1.72 | 2.99 1.87 | 2.14 | 4.48 5.49 | 1.96 .92 .43 44 .31 24.45
1940 .36 | 1.14 .95 | 1.15 1.01 5.89 | 6,05 | 2.82 | 1.63 .89 37 .30 20.6€
1941 29 | 1.10 | 1.23 | 1.42 | 2.22 1.92 2.10 1.34 <93 .53 .42 23 13.73
1942 .18 .38 .83 { 1.08 | 1.78 | 4,81 | 2.70 1.26 .83 -69 .75 .25 15.09
1943 .52 | 1.02 | 2.76 | 2.45 | 2.38 | 4.16 | 2.30 | 3.10 1.39 .49 .45 .28 21.28
1944 45 .94 .58 .81 .85 | 1.94 | 3.01 1.92 .83 57 25 .96 12.91
1948 .74 | 1.31 | 3.25 | 2.26 | 1.41 | 5.78 | 2.25 2.82 | 2.07 | 1.54 .58 47 | 24.56

Note .- Runoff for period September 1931 to September 1937 recomputed on basis of revised drainage

Annual discharge, in second-feet

Water year ending Sept. 30 Calendar year
Observed AdJusted Observed | Adjusted
Year W.5.P. P,

Maximum | Minimum er Runoff Runoff

day day Mean Mean square in Mean in
mile inches inches

1903 - 09 415 - - - - - - - -

1951 726 - = - - - - - -
1932 726 665 1 149 223 0.982 13.39 231 19.68
1933 741 1,440 1.4 372 490 2.18 29.31 314 25.02
1934 756 992 2.2 262 358 1.58 21.36 2687 21.80
1935 781 1,260 1.0 309 411 1.81 24.61 281 22.51
1936 801 2,480 .9 275 2386 1.70 28.12 332 27.79
1987 821 280 7.2 296 416 1.83 24.86 292 24.83
1938 851 2,170 4.6 404 559 2.46 353.45 422 34.28
1939 871 1,020 14 308 409 1.80 24.45 249 20.29
1940 891 1,100 4.3 242 344 1.52 20.66 245 20.83
1941 921 545 2.6 156 230 1.01 13.73 140 12.27
1942 951, 871 1,160 4.7 177 252 1.11 15.08 215 18.23
1943 971 860 1.0 255 356 1.57 21.28 226 18.95
1944 1001 627 2 150 215 .947 12.91 191 16.22

1945 1081 1,180 5.9 M 411 1.81 24,56 - -

1932 - 45 - 2,480 .2 281 361 1.59 - - -

Note.-Runoff for period September 1951 to September 1957 recomputed on basis of revised drainage ares.
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MOTEER BROOK AT DEDHAM, MASS.
Location.- Float gage, lat. 42°15'19", long. 71°09'58", at Dedham, Norfolk County, 0.4 mile down-

stream from point of diversion from Charles River. Datum of gage is 0.03 foot below mean sea
level, datum of 1929.

Records avellable.- October 1831 to September 1945.
.- 1931-45: Maximum discharge, 809 second-feet July 28, 28, 1938 (gage height, 91.84 feet,
from graph based on gage readings); no flow Sept. 12 to Nov. 1, 1941, and several days August
to October 1943, August, September 1944.

Remarks.- Gage read twice daily. Entire flow of Mother Brook represents water diverted by brook
from Charles River to Neponset River through Dedham and Hyde Park. ,

Monthly snd annual mean discharge, in second-feet

Water The
Vear Oct. | Nov. Dec. Jan. Feb. Mar., Apr. May June | July | Aug. | Sept. year
1932 14.0 | 14.9 30.3 93.9 78.0{ 121 169 55.2 23.0| 10.86 9.82| 51.1 55.6
1933 94.6 |215 83.4| 89.2 99.2| 267 333 109 39.3} 18.4 9.53| 93.6 | 121
1934 61.5 | 42.1 59.7] 160 48.5| 220 242 120 47.5| 14.9 9.421 17.0 87.3
1835 30.5 | 35.7 82,6]| 158 117 255, 259 60.6] 63.6] 20.3 8.97| 15.7 92.1
1936 5.79] 23.4 35.7) 101 64.8] 490 253 80.8| 23.2 9.15 5.93 | 57.8 96.1
1937 58.3 | 37.6 | 233 199 154 157 150 134 68.6( 22.1 14.5 | 38.3 | 105
1938 28.5 78.5 | 189 146 194 140 121 g94.4| 110 339 244 100 149
1939 72.8 | 63.8 130 56,9 113 221 278 83.5| 33.0 8.84} 10.1 4.40| 89.4
1940 6.67] 56.3 42.2 56.3 48.9| 196 328 144 80.9| 42.8 5.18| 1.66| 84.0
1941 l.94' 52.4 56.5 69.1| 128 95.1] 102 57.2] 38.1} 12.9 8.04 .53| 5l1.1
1942 0 6.97 20.5| 44.8) 92.4) 250 135 51.8| 18.8| 19.5 | 25.2 2.44] 55.4
1943 12.6 | 41.3 | 133 .| 112 .128 199 114 150 59.1 8.85| 8.44 .10| 80.4
1944 9.33| 33.6 13.5 13.9| 34.4| 88.3| 153 86.6| 28.4| 13.2 1.25| 41.4 42.9
1945 20.4 | 43.6 | 151 98.3 74.8| 285 97.6| 121 92.8| 62.5 | 15.4 7.96| 89.6
Annual discharge, in second-feet
Water year ending Sept. 30 Calendar year
Year W.5.P. Maximum | Minimum Mean s:“e;;,e legff Mean Ru.:;:ff
day dey mile | inches inches
1932 « ¢ o . 0 4 . 726 232 2.9 55.6 - - 83.4 -
1933 o ¢ o v 0 o o 741 451 5.2 121 - - 102 -
1934 . . . ... . 56 385 3.0 87.3 - - 86.1 -
1835 « v ¢ . o . . 781 467 3.3 92.1 - - 85.0 -
1936 . . . . . . . 801 874 4 96.1 - - 118 -
1937 « . . 0 . . . 821 388 1.8 105 - - 103 -
1938 . . . . . . . 851 900 9.0 149 - - 146~ -
1939 . . 871 327 3 88.4 - - 75.7 -
1840 . . . . . . 891 362 3 84.0 - - 84.5 -
1941 . . . .. .. 921 222 Q 51.1 - - 44,2 -
1942 . . . . ... 951 368 [¢] 55.4 - - €8.8 -
1943 . . o . 0 L0 a71 247 o 80.4 - - 69.3 -
1944 . . . . . .. 1001 228 Q 42.9 - - 56.3 -
1945 . . . . . . . 1031 449 3.2 89.6 - - - -
1932-45 . . . ., . - 900 0 85.6 - - - -




HYDROLOGY OF MASSACHUSETTS

NEPONSET RIVER BASIN

NEPONSET RIVER AT NORWOOD, MASS.

35

Location.- Water-stage recorder, lat. 42°10'39", long. 71°12'05", 200 feet upstream from Pleasant
Street Bridge, 200 feet downstream from New York, New Haven & Hartford Railroad bridge, 0;45
Datum of gage

mile downstream from Hawes Brook, and 0.5 mile south of Norwood, Norfolk County.

18 44.04 feet above mean sea level, unadjusted.
Drainage area.~ 35.2 square miles.
Records available.- November 1939 to September 1845.

Extremes.- 1939-45: Maximum discharge, 304 second-feet (regulated
9.80 feet); minimum daily, 2.4 second-feet (regulated) Nov. 11, 1940

Maximum stage known, 11.05 feet July 24, 193S, from floodmarks,

Remarks.- Flow regulated by mills and teservoirs above station.

for municipal and industrial use.

Monthly and annual mean discharge, in second-feet

) Mar. 17, 1942 (gage height,

Several diversions above station

Water The
year Oct. | Nov. Dec. Jan. Feb. Mar. Apr. May June | July | Aug. | Sept. year
1940 - - 22.9 21.8 { 25.9 { 100 160 65.0 | 37.3 | 25.8 | 10.86 | 12.0 -
1941 9.59| 30. 28.0 29.8 51.5 49.9| 48.2] 32.58 | 21.9 16.4 | 12.7 | 10.8 28.4
1942 14.1 19.9 | 18.9 27.3 | 47.6 | 132 63.0] 28.7 | 16.3 | 19.7 14.3 | 10.1 34.3
1843 18.4 | 34.8 | 61.5 56.4 | 83.7 88.2 53.3| 88.S8 | 29.3 | 11.1 | 10.2 8.20 45.2
1944 11,9 | 19.2 | 11.0 | 12.4 | 19.1 49.4| 64.5| 29.6 | 18.2 10.7 5.94| 24.2 25.2
1945 14.7 | 42. 78.5 73.5 | 62.0 134 56.0( 75.7 | 52.5 | 31.3 [ 18. 15.0 54.3
Annual discharge, in second-feet
Water year ending Sept. 30 Calendar year
Per Runoff Runoff
Year W.S.P. Ma:dximm M:Lgimn Mean square in Mean in
ay ay mile inches inches
1940 . . . . . . . 91 - - - - 44.0 -
1841 . . . . . . 921 190 2.4 28. - - 27.1 -
1842 . . . . . .. 951 248 5.8 34.3 - - 39.5 -
1943 . . ., . . . 971 183 5.8 45.2 - - 39.0 -
1844 . . . . . . . 1001 146 4.3 23.2 - - 30.9 -
1845 . . . . . . . 1031 224 3.7 3 - - - -
1941-45 . . . . . . - 246 2.4 37.1 - - - -
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HYDROLOGY OF MASSACHUSETTS

TAUNTON RIVER BASIN

TAUNTON RIVER AT TITICUT, NEAR BRIDGEWATER, MASS.

.- Staff gage, lat. 41°56'50", long. 70°56'13", at Summer Street Bridge between Bridgewater

nd Middleboro, Plymouth County, 0.9 mile (revised) upstream from confluence with Nemasket River.
Prior to April 1, 1924, chain gage at same site.

Drainage area.- 185 square miles.
Records avajlable.- March 1820 to September 1925.
.- 1920-25: Maximum discharge, approximately 5,150 second-feet Mar. 18, 1920 (gage height,

15.5 feet, from floodmarks), from rating curve extended above 3,400 second-feet on basis of
velocity-area study; minimum, 23 second-feet Aug. 10, Kov. 18, 1924, and Aug. 29, 1825.

.- Stage-discharge relation occasionally affected by backwater from dam at East Taunton.
Gage read to hindredths twice daily.

Monthly and annual mean discharge, in second-feet

Water The
year Oct. | Nov. | Dec. | Jan. | Feb. | Mer. | Apr. May June | July | Aug. | Sept. yoar
1820 - - - - - 1,760 | 767 852 728 | 201 137 89.0 -
1921 127 | 180 248 293 200 568 4680 808 223 | 908 198 |158 349
1922 172 | 281 310 215 280 577 | 580 422 444 | 285 364 | 505 565
1823 208 170 150 848 B4 728 584 425 154 86.7 | 102 98.0 308
1924 162 148 247 272 284 485 | 810 443 245 109 122 246 295
1925 112 59.3| 118 135 572 382 | 309 180 144 151 103 83.7 185
Monthly snd animual runoff, in inehes
Water The
Year Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. May June | July | Aug. | Sept. yoar
1920 - - - - - 10.96 | 4.83 | 4.06 | 4.40 | 1.26 | 0.85 | 0.54 -
1921 0.79 | 1.09 | 1.54 | 1.82 1.12 | 3.58 2.8 | 3.79 1.35 5.66 | 1.28 .95 | 25.64
1922 1.07 | 1.57 | 1.94 | 1.34 1.57 | 3.60 | 3.38 2.6% 2.68 | 1.85 | 2.27 | 3.05 | 28.76
1823 1.30 | 1.03 .94 | 4.04 1.82 | 4.52 | 3.5% 2.85 .93 .80 .84 .59 22.59
1924 1.01 .89 | 1.54 | 1.70 1.54 | 3.01 | 4.80 | 2.76 | 1.47 .68 78 | 1.48 | 21.78
1925 <70 .36 <74 .84 | 3.22 | 2.44 | 1.86 | 1.19 .87 .94 .64 .50 | 14.30
Annual discharge, in second-feet
Weter year ending Sept. 0 Celendsr year
Per Runoff Runoff
Year W.8.P. lhg:.- )(h‘;:-n Mean square in Mean in
o o =ile inches inches
1820 . . . . . . 501 - - - - - - -
1821 . . . . . . 521 3,380 8z 349 1.89 25.64 365 26.80
1822 . . . . . . 541 2,070 82 385 1.97 26.75 347 25.44
1823 . . . .. 561 1,520 50 308 1.66 22.59 310 22.76
1824 . . .. .. 581 1,180 26 205 1.59 21.738 278 20.09
1825 « . . . . . 601 1,380 23 195 1.05 14.30 - -
i821-25 ., . .. - 3,380 28 302 1.83 - - -
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TAUNTON RIVER AT STATE FARM, MASS.
m&'u&?.- Water-stage recorder, lat. 41°56'05", long. 70°57'18", at State Farm, Plymouth Ceunty,
mile upstream from S8aw Mill Brook. Datum of gage is 9.61 feet above mean sea level, datum of
1929. Prior to June 9, 1934, staff gage at same site and datum.
Dralnsge ares.- 260 square miles.
Records available.- October 1929 to September 1945.

f mw.- 1829-45; Maximum discharge observed, 3,050 second-feet Apr. 14, 1985 (gage height, 10.68
eet); minimum, 8 second-feet (regulated) Sept. 10, 1944.

h‘f‘“'" Flow regulated reserveirs and small power plants abeve station. Runoff in inches ad-

usted for diversions abeve station from Nemasket River for mumieipal supply ef Teunton and New
Bedford and for diversion from Silver Lake into Taunton River Basin above station for mmicipal
supply of Brockton and other cities.

Monthly and annual meaa discharge, in second-feet (ebserved)

Water The
year Oct. | Nev. Dec. Jan, Feb. Mar. Apr. May June | July | Aug. | Sept. year
1980 | 92.7 | 216 i 5 | 678 890 | 481 | 272 | 221 88.7] 78.8] és.9] a0l
1921 | 48.5| 174 217 | 411 | s22 970 | 796 | 646 | 879 | 205 | 219 | 208 448

1882 (125 186 256 868 | 586 €99 700 | 348 1985 114 166 148 344
1988 | 502 1,080 442 497 | 589 [1,100 |1,600 | 514 Bt 188 343 840 697
1924 | 450 21 414 862 | 425 |1,083 |1,024 | 478 2488 84.0| 28.0| 44.3) 458

1985 | 87.1| 129 271 481 | 571 8l4 (1,502 | 460 | 286 | 128 61.3| 87.8| 396
1926 | €8.0 | 205 248 | 650 | 420 [1,592 | 986 | 415 | 185 99.8| 77.9| 429 448
1987 | 351 224 (1,282 1,:3 €55 667 | 724 | 524 | 287 | 111 | 116 | 210 508
1938 | 8¢ 477 881 485 768 588 | 409 507 1,031 325 312 576
1939 | 368 482 783 | 425 | 811 |1,173 {1,800 | 507 | 209 | 132 69.5| 86.7| 520

1940 94.8 | 300 227 289 | 408 |1,088 |1,515 | 707 488 251 84.0| 87.5| 455

1941 92.4 448 417 4926 655 555 510 379 809 c89.8 76.9| 38.9 386
1942 6.9 68.8 109 209 456 1,126 566 250 124 146 112 59.0 271
1943 | 108 506 487 446 | 758 766 503 | 716 241 s2.1| 97.2| &7.8| 3879
1944 86.7 210 112 162 204 495 641 279 194 85.2 34.8| 194 224
1945 136 359 mo 592 612 1,851 486 605 336 232 84.8 56.1 468
¢ Corrected.
Monthly and snnual runoff, in inches (adjusted)
The

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

1930 0.48 | 0,99 | 1,59 | 2.55 | 2.74 | 2.68 | 1.81 | 1.26 | 0.99 | 0.46 | 0.41 | 0.34 | 16.40

1921 .25 .80 | 1.02 | 1.88 [ 2.15 ( 4.36 | 3.47 | 2.92 | 5.85 | 1.40 | 1.02 +95 [ 24.05
1982 .82 L78 | 1.11 | 3.02 | 2.47 | 3.15 | .05 | 1.58 .88 +55 .79 .89 | 18.64
1938 2.27 | 4.55 [ 2,01 | 2.28 | 2.45 | 4.82 | 6,81 | 2.81 | 1.15 .88 [ 1.59 | 3.68 | 34.97
1984 2.05 [ 1.45 | 1.89 | 3.88 | 1.75 | 4.85 | 4.44 | 2.16 | 1.10 .44 .19 24 | 24.42

1835 .44 .61 1.26 | 2.17 2.34 | 3.867 | 5.64 | 2.09 1.70 .62 34 .44 | 21.32
1936 <37 .94 1.15 | 2.95 1.79 | 7.08 | 4.28 | 1.90 .84 «51 .41 | 1.80 | 24.13
1987 1l.61 | 1.01 5.51 | 4.53 2.68 | 3.02 5.16 | 2.38 | 1.19 .55 .57 .86 | 27.17
19%8 1.10 | 2.10 3.94 | 3.17 2.79 | 3.42 2.57 | 1.88 2.22 4.56 | 1.49 |°1.38 | 30.60
1929 1.68 | 1.91 | 3.39 1.92 5.20 | 5.28 5.62 2.81 .94 .63 .38 .43 27.76
1940 .48 | 1.35 | 1.05 | 1.34 1.71 | 4.85 | 6.54 | 3.18 1.91 1.16 42 42 24.41
1941 .46 | 1.97 1.90 | 2.25 2.67 | 2.51 | 2.24 | 1.74 | 1.38 .46 .41 W28 | 18.22
1942 .23 .33 55 . 1.89 5.05 | 2.48 1.17 .60 .72 .58 .82 14.92
1843 .55 | 1.26 2.24 | 2,06 | 3.11 | .57 2.28 | 3.25 | 1.12 45 52 24 | 20.72
1944 .46 | .98 | .58 | .80 | .92 (2.28 |2.83 |1.82 | .92 | .47 | .26 | .92 |12.74
1945 .70 | 1.68 | 8.50 | 2.71 | 2.52 [ 5.88 | 2.21 | 2.76 | 1.58 | 1.11 | .46 | .B2 | 25.48
Hgte.~ Runoff for period October 1929 to September 1933 recomputed on basis of revised drainage
area.
Annual diacharge, in second-feet
Water year ending Sept. 30 Calendar year
Observed Adjusted Observed | Adjusted
Year W.8.P.
Per Runoff Runoff
lh::m Ni::m Mean Mean square in Mean in
v v mile inches inches
1930 711 1,550 21 301 314 1.21 16.40 282 15.41
1981 711 2,820 14 448 461 1.77 24.05 455 24.44
1932 726 1,880 43 544 356 1.37 18.64 466 25.01
1983 741, 1051 2,960 60 657 668 2.57 34.97 591 3l.51
1934 781 2,850 12 455 468 1.80 24.42 396 21.36
1935 761 3,050 35 386 408 1.57 21.32 298 21.47
1928 801 2,940 39 448 461 1.77 24.13 557 28.80
1887 821 2,560 34 508 520 2.00 27.17 489 26.18
1938 851 2,420 61 576 586 2.25 56.80 573 30.44
1939 871 1,990 40 520 582 2.08 27.76 441 28.66
1940 891 2,820 26 455 487 1.80 24.41 483 25.66
1941 921 2,040 22 356 349 1.34 18.22 274 15.00
1942 951 2,040 20 271" 286 1.10 14.92 329 17.98
1843 971 1,500 28 379 397 1.53 20.72 357 18.57
1844 1001 1,400 9 224 243 .985 12.74 296 16.55
1945 1031 2,180 43 468 487 1.87 25.43 - -
1880 - 45 - 3,050 9 4724 438 1.66 - - -

Note.-Runoff for period October 1929 to September 19¢3 recomputed on Jbasis of revised drainage area.
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WADING RIVER NEAR NORTON, MASS.

Location.- Water-stage recorder, lat. 41°56'51", long. 71°10'38%, 200 fee% downstream from highway
bridge, 0.9 mile upstream from confluence with Rumford River, and 1% miles southeast of Norton,
Bristol County. Datum of gage is 49.63 feet above mean sea level, datum of 1929. Prior to
May 5, 1933, staff gage at same site.

Drainage area.- 42.4 square miles.

Records available.- June 1925 to September 1945.

Extremes.- 1925-45: Maximum discharge, 1,030 seccnd-feet Mar.,12, 13, 1936 (gage height, 10.01
feet), from rating curve extended above 500 second-feet; minimum, 0.3 second-feet Sept.10,1926.

Bemarks.- Flow regulated by power plants and ponds above station. Runoff in inches adJusted for
occasional diversions made by city of Attleboro.

.- Records prior to October 1927 and gage heights Oct. 1, 1827, to May 31, 1928,
furnished by R. Loring Haywood.

Monthly and annual mean dischsrge, in second-feet (observed)

water | got, | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. May | June | July | Aug. |Sept. The

year year
1925 - - - - - - - - 24.3 9.70 7.43( 11.2 -

1926 11.8 61.8| 113 77.4| 118 188 128 66.7{ 34.0| 11.5 16.2 6.11( 68.1
1827 15.3 69.6 76.0| 119 116 122 57.2] 41.6 29.3} 16.1 79.5 {103 70.1
1928 66.9 | 102 147 93.9{ 113 94.4| 98.8| 104 76.4| 66.4 | 26.8 | 23.6 84.4
1928 28.3 32.1| 49.1 111 92.8] 181 184 140 36.2) 18.8 6.56| 6.26| 73.7
1830 6.67{ 17.6{ 36.9 79.3 95.5| 96.0 67.3| 35.5 28.5]| 8.05 5.07| 1.76| 39.5
1931 6.21] 18.0 24.1 58.4| 8l1.2| 180 124 118 182 45.4 | 23.4 | 17.1 78.1
1932 8.12{ 12.6 24.8{ 85.6 68.9| 116 127 47.8| 18.7] 11.1 | 14.7 | 21.0 46.2
1933 53.5 | 161 87.1 72.5] 90.4| 213 250 59.1 37.4| 14.7 9.7 | 78.1 81.3
1934 54.3 43.8{ 61.3] 148 62.2| 165 187 83.51 39.1| 13.3 6.55| 8.78 T2.2
1935 18.2 30.6 64.6 127 110 160 170 68.3| 67.0| 30.8 15.5 | 20.2 73.2
1836 7.16] 28.4] 36.9| 123 88.2| 354 177 61.5 27.1| 8.42 5.80| 20.0 78.3
1937 22.1 19.1} 189 142 100 112 123 83.9 46.4| 22.9 26.5 | 43.2 77.6
1938 41.9 93.0| 189 125 1is 102 85.0| 68.2| 101 |225 70.5 | 65.7 | 105

1939 5.5 62.0| 111 60.6] 116 184 200 55.9 | 26.3| 12.1 7.221 7.02 74.4
1940 7.13] &5.2 30.6| 48.6 52.7| 191 249 99.4| 64.8( 32.4 7.78 5.86| 68.7
1941 7.45 54.9 53.1| 64.6 95.7| 76.3 68.8 51.3| 42.8| 18.4 | 14.3 8.56 | 46.1
1942 7.41| 11.8f 21.6! 37.3 86.8| 235 82.4| 41.8] 20.1| 28.3 20.5 9.93 50.2
1943 17.5 51.3| 111 94.4! 112 135 85.8| 115 41.89| 12.5 11.8 6.75 66.0
1944 10.3 24.1| 14.1 17.0 28.4| 88.5| 120 56.8| 32.5]| 12.5 4.58 | 32.6 36.7
1945 29.7 83.6| 148 106 86.2| 221 73.0| 106 76.9| 60.4 | 26.5 | 16.8 86.5

Monthly and annual runoff, in inches (adjusted)

Water 8 The
year QOct. [ Nov. Dec. Jan. Feb. | Mar. Apr. May June | July | Aug. | 8ept. year
1925 | -~ - - - .- - - - Q.64 | 0.26 0.20 | 0.29 -

1928 0.32 | 1.88 3.08 | 2.11 2.90 5.11 | 3.87 | 1.81 .89 .31 44 .16 22.13
1927 .42 | 1.83 2.06 | 3.24 | 2.85 | 3.32 1.51 | 1.13 77 44 2.17 | 2.71 22.45
1928 1.82 2.69 4.00 2.85 2.88 | 2.587 | 2.60 | 2.82 2.01 | 1.81 .73 .62 27.10
1929 77 .84 | 1.24 | 3.02 2.28 | 4.92 4.84 | 3.80 .95 .51 .18 | c.18 |c23.63
1830 c.19 .46 1.00 | 2.16 2.34 | 2.81 | 1.77 .96 75 .22 Jd4 .05 [cl2.65
1931 .19 .52 .68 | 1.61 2.02 | 4.92 3.29 %.24 | 4.82 1.26 .66 .47 | 23.68
1932 24 »35 69 | 2.35 [ 1.77 | 38.18 | 3.35 | 1.31 .51 .32 +42 .57 | 15.06
1933 1.46 | 4.24 | 1.82 | 1.97 | 2.22 5.79 6.58 | 1.60 .98 W41 .27 | 1.93 | 29.27
1934 1.48 | 1.16 1.67 | 4.02 1.30 | 4.48 | 4.94 | 2.27 | 1.04 .38 .19 26 23.18
1835 .49 .81 | 1.76 | 3.46 2.73 | 4.35 | 4.47 1.86 | 1.76 .85 .44 .58 23.51
1936 <20 .76 1.02 3.37 2.29 | 8.63 4.65 1.68 72 .24 17 .58 | 25.26
1837 +60 .50 5.14 | 2.86 2.46 | 3.04 | 3.24 | 2.28 | 1.22 .62 72 1.14 | 24.82
1938 1.14 | 2.44 4.60 | 3.40 2.80 | 2.78 2.23 | 1.86 2.66 6.12 1.91 | 1.73 | 33.77
1839 1.51 | 1.63 | 3.02 1.65 2.85 [ 5.00 5.27 | 1.52 .69 «33 .20 .18 | 23.86
1840 .18 »93 .83 | 1.35 1.34 | 5.20 6.55 2.70 1.71 .88 21 .15 | 22.04
1841 W20 | 1.44 l.44 | 1.76 2.35 | 2.08 | 1.81 | 1.38 | 1.13 .53 .38 .23 14.75
1942 <20 .31 .59 | 1.01 2,13 | 6.38 | 2.17 | 1.14 .58 77 .56 .26 | 16.06
1943 . 1.35 3.02 2.57 2.75 | 3.68 | 2.24 | 3.12 | 1.10 .34 +32 .18 | 21.15
1944 .28 .63 .38 .46 72 2.41 | 3.16 | 1.55 .86 .34 W12 .86 | 11.77
1945 .81 | 2.20 4.06 2.88 2.12 | 6.01 | 1.92 2.87 | 2.02 1.64 72 44 | 27.70

Annual discharge, -in second-feet

Water year ending Sept. 30 Calendar year
- W.5.P Qbserved Adjusted Observed | Adjusted
ear

Bt 1mm Per Runoff Runoff

)la.;ay Higi;um Mean Mean square in Mean in
mile inches inches

1925 661 - - - - - - - -
1926 661 344 0.3 69.1 - 1.63 22.13 66.9 21.41
1927 661 308 1.6 70.1 - 1.65 22.45 83.1 26.65
1928 661 270 8.5 84.4 - 1.99 27.10 67.1 21.54
1929 681 480 2.6 73.7 c73.8 1.74 23.68 69.7 22.33
1980 696 250 4 39.5 c39.6 .934 12.65 38.5 12.38
1931 711 718 .8 8.1 73.9 1.74 23.68 72.8 23.57
1932 726 457 2.2 46,2 46.9 1.11 15.08 65.9 21.30
1933 741 467 3.3 981.3 9l.4 2.16 29.27 81.3 26.06
1934 781 456 2.5 72.2 72.4 1.71 23.19 68.3 21.94
1835 781 461 5.8 78.2 73.4 1.73 23.51 69.8 22.43
1936 801 978 3.0 78.3 78.7 1.86 25.26 81.8 29.52
1937 621 461 5.2 7.6 77.6 1.83 24.82 83.7 26.76
1938 851, 871 690 12 108 - 2.48 33.77 99.1 31.75
1939 a7 316 8.3 74.4 - 1.75 23.86 61.3 18.65
1940 831 424 2.5 68.7 - 1.62 22.04 72.2 25.17
1941 921 257 3.9 46.1 - 1.09 14.75 29.8 12.77
1942 951 462 3.9 50.2 - 1.18 16.06 61.8 18.81
1943 971 358 4.5 66.0 - 1.56 21.15 54.9 17.59
1944 1001 285 2.4 36.7 - .866 11.77 54.6 17.55

1945 1031 381 7.6 86.5 - 2.04 27.70 - -

1926 - 45 - 978 ) 69.1 69.2 1.63 - - -

¢ Corrected.



Location.- Water-stage recorder, lat. 42°13'55", long. 71°50'07", just downstream from Webster
Street Bridge, in Worcester, Worcester County, one mile upstream from Beaver Brook.

HYDROLOGY OF MASSACHUSETTS

PROVIDENCE RIVER BASIN

BLACKSTONE RIVER AT WORCESTER, MASS.

gage is 472.86 feet above mean sea level. datum of 1929.
Drainage area.- 31.2 square miles.

Records available.- August 1923 to September 1945.

39

Datum of

.~ 1923-45: Maximum discharge, 2,520 second-feet Mar. 18, 1936 (gage height, 8.58 feet,
from floodmarks), from rating curve extended above 550 second-feet; minimum, 0.2 second-foot
(regulated) May 17, 1940.

Bemarks.- Runoff in inches adjusted for diversion for municipal supply of city of Worcester.
regulated by reservoirs above station.
of regulation.

Monthly and annusl mean discharge, in second-feet (adJusted)

Flow

Runoff in inches may not represent natural flow because

water The
yoar Oct. | Nov. Dec. Jan. Feb. | Mar. Apr. May June | July | Aug. | 8ept. { year
1923 - - - - - - - - - - - 8.82 -

1924 12.5 | 33.7 87.4 | 91.4 | 29.0 | 70.3 |[l48 79.9 | 23.0 12.2 10.3 | 13.9°| 51.0
1925 13.8 | 12.8 15.3 9.73| 70.2 96.4 | 66.4 | 29.0 | 14.4 | 12.9 9.98( 8.48! 29.7
1926 10.7 | 18.0 42.3 | 31.8 25.5 {101 85.6 | 31.5 | 10.8 9.414 11.2 8.97] 32.3
1927 10.8 | 26.8 22.3 | 4l.2 43.0 | 75.4 | 25.4 | 29.2 25.3 10.5 | 30.1 27.9 30.6
1928 %8.6 | 97.8 [1l1 60.1 78.5 | 36.3 5.2 57.2 | 69.4 43.7 28.9 27.7 60.0
1929 18.5 | 18.4 | 22.5 | &5.7 51.1 | 84.5 121 99.9 28.0 14.1 8.84| 7.77| 42.4
1930 8.66] 14.4 | 17.5 | 25.5 | 32.7 | 43.0 30.5 | 16. 11.8 9.73 | 6.09 5.16 | 18.4
1931 4.32| 9.84( 6.77] 10.3 22.2 |106 70.8 | 41.3 97.2 17.8 14.4 | 10.8 34.2
1932 10.4 7.82| 12.8 27.8 27.4 | 54.9 72.8 | 26.8 | 15.7 11.7 11.8 | 35.6 26.2
1933 61.0 (119 40.2 | 47.7 58.2 [115 195 30.3 24.5 11.8 | 1z.1 59.5 64.3
1934 34.6 | 27.7 32.3 | 73.1 29.5 |105 119 €9.8 | 31.4 | 18.5 | 14.2 56.8 51.2
1935 60.4 | 45.8 58.6 [115 57.4 |113 91.9 | 46.0 53.5 22.2 15.8 | 22.2 58.9
1936 10.5 | 20.7 24.5 | 76.7 33.7 |3038 105 41.2 | 18.9 9.43 9.82| 15.4 56.1
1837 19.2 | 15.9 96.6 99.0 61.8 | 58.8 | 78.7 | 64.9 | 28.0 | 15.7 | 17.8 | 16.3 47.7
1938 23.6 | 83.5 71.7 | 84.7 76.0 | 58.7 54.8 | 36.6 87.6 |153 47.6 138 72.1
1939 49.9 | 48.86 98.9 | 48.2 71.1 |118 124 35.3 | 19.2 11.8 | 13.0 9.60 54.0
1940 9.01} 22.9 18.9 | 25.9 25.2 78.2 (197 54.3 52.2 28.3 | 14.7 | 11.9 43.8
1941 10.8 28.6 35.6 27.8 | 49.9 | 43.4 | 38.4 | 20.4 | 14.1 8.56 | 11.7 9.53 | 24.7
1942 7.22] 8.87( 13.5 | 21.8 27.7 |123 39.5 20.4 | 14.8 | 13.8 | 10.2 10.5 28.0
1943 13.6 | 24.7 48.3 | 36.5 | 61.2 |107 58.3 (104 28.1 14.5 | 13.0 11.7 43.2
1944 14.1 | 25.9 | 12.8 9.78| 20.8 | 54.3 76.4 26.1 | 30.4 | 11.9 |10.5 | 16.6 25.7
1945 12.5 | 20.6 38.3 | 43.3 | 40.2 |114 53.1 |108 60.9 20.6 18.3 | 14.7 45.3

Monthly and annuel runoff, in inches (adjusted)
Water The
Oct. Nov. . . . . . . .

Year c ov Dec Jan Feb Mar Apr May | June | July | Aug Sept year
1923 - - - - - - - - - - - 0.87 -

1924 0.82 1.54 | 3.56 | 3.72 1.34 | 2.95 | 5.63 | 3.32 1.20 0.87 | 0.77 .86 26.58
1925 .88 .64 .66 .46 | 2.53 3.81 | 2.72 1.44 .87 71 .48 .40 15.71
1926 «50 .80 | 1.83 1.52 1.1 | 4.08 | 3.50 | 1.67 .78 77 .80 .69 18.22
1927 .53 | 1.10 1.18 | 1.89 | 1.68 | 3.01 | 1.20 1.40 | 1.23 73 1.45 | 1.33 18.73
1g28 1.78 | 3.83 | 4.42 2.55 | 3.06 1.72 2.97 2.50 2.87 | 2.03 1.50 | 1.41 30.64
1929 1.10 1.05 | 1.22 1.71 [ 2.05 | 3.50 4.68 | 4.09 | 1.41 +95 .71 .53 23.00
1830 «48 «65 .80 1.24 | 1.42 1.89 | 1.37 .88 .62 .58 .35 .32 10.56
1831 27 .46 +36 .62 1.08 4.23 | 2.92 1.90 3.85 .95 .85 .68 18.15
1832 .68 «85 73 | 1.31 1.28 2.40 2.96 1.35 .83 .70 .64 | 1.43 14.86
1933 2.46 | 4.53 | 1.74 2.08 | 2.25 | 4.58 7.27 | 1.44 | 1.15 .62 .82 | 2.30 3L.00
1934 1.50 l.24 | 1.46 3.04 | 1.35 | 4.23 | 4.60 2.94 | 1.44 | 1.01 W76 | 2.25 25.82
1935 2.52 1.91 2.42 4.53 2.21 | 4.50 | B.60 2.02 2.19 | 1.09 .87 | 1.04 28.90
1936 .62 .97 | 1.19 | 3.12 1.48 |11.58 | 4.10 1.84 | 1.01 .64 .64 .80 27.94
1937 .95 .88 | &.88 4,01 | 2.42 2.57 | .24 | 2.78 | 1.38 .99 | 1.03 92 25.08
1938 1.19 | 3.27 2.97 | 3.45 2.82 2.50 2.28 | l.68 1.68 | 6.01 2.12 | 5.28 | 35.25
1939 2.17 2.08 3.98 2.18 2.68 | 4.72 | 4.78 1.66 | 1,08 77 73 .58 27.35
1940 .54 | 1.01 .90 1.16 1.13 | 3.08 7.42 | 2.40 2.26 1.18 .83 .69 22.60
1941 .66 1.25 | 1.58 1.31 | 1.98 1.99 [ 1.78 | 1.15 .87 .68 .64 .48 | 14.35
1942 .38 .48 <74 | 1.08 1.08 | 4.89 | 1.80 .93 .74 .74 .64 .62 14.08
1943 .73 | 1.08 | 2.07 | 1.62 2.32 4.31 | 2.45 | 4.21 1.36 .84 T3 .84 | 22.37
1944 W73 | 1.12 .69 .57 .89 | 2.21 | 3.05 | 1.34 |1.35 <74 <70 .83 |[14.22
1945 .68 <94 | 1.74 | 1.99 | 1,69 | 4.59 | 2.27 | 4.27 2.5¢ | 1.16 | 1.14 .92 23.93

Note.-, Monthly runoff in inches prior to October 1936 not previously published.
recomputed on basls of monthly figures.

Annual runoff
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-
Annual discharge, in second-feet, of Blackstone River at Worcester, Mass.
Water year ending Sept. 30 Calendar year
Observed Adjusted Observed | Adjusted

Year W.5.P. Per Runoff Runoff

h:i"“‘ Hig:m Mean Mean square in Mean in
Y y mite inches inches

1923 561 - - - - - - - -
1924 581 433 2.4 51.0 6l.1 1.85 26,58 43.3 22.84
1825 601 322 2.6 2.7 36.3 1.16 15.71 32.1 16.78
1926 621 210 5.0 32.3 42.0 1.34 18.22 3l.4 17.80
1827 641 147 .8 30.6 38.6 1.28 18.73 46.3 23.95
1928 661 551 6.0 60.0 70.4 2.25 30.64 44.3 28.98
1929 681 342 .9 42.4 53.0 1.69 23.00 40.8 21.56
1930 696 100 1.0 18.4 24.3 776 10.56 16.7 9.72
1931 711 626 1.2 34.2 41.9 1.34 18.15 35.0 19.02
1932 726 278 1.1 286.2 34.2 1.09 14.86 41.9 21.63
1933 741 480 1.6 64.3 71.4 2.28. 31.00 53.8 26.47
1934 756 473 9.1 51.2 59.6 1.80 25.82 57.1 26.47
1835 781 805 5.0 58.9 67.0 2.14 28,90 49.7 24.83%
1936 601 1,480 5.0 56.1 64.2 2.05 27.94 62.6 30.85
1937 821 296 1.1 a7.7 57.8 1.85 25.03 51.6 26.77
1928 851 894 8.2 72.1 81.2 2.59 32.25 7.8 36.03
1939 871 309 5.6 54.0 83.0 2.01 27.35 41.6 21.57
1940 891 412 4.8 43.8 52.0 1.86 22.60 45.9 23.64
1941 921 180 5.0 24.7 33.0 1.05 14.35 20.9 12.44
1842 951 378 3.0 26.0 32.5 1.04 14.08 30.6 16.39
1943 971 213 7.2 43.2 51.6 1.85 22.37 40.3 21.02
1944 1001 258 5.5 25.7 32.7 1.04 14.22 27.3 15.04

1945 1081 276 8.5 45.3 55.2 1.76 28.98 - -

1924 - 45 1,490 .8 42.8 51.0 1.83 - - -

BLACKSTONE RIVER AT NORTHBRIDOE, MASS.

.- Water-stage recorder, lat. 42°09'13", long. 71°39'09", at Northbridge, Worcester County,
800 feet downstream from Paul Whitin Co. dam, and 3 miles downstresm from Quinsigamond River.

Drainsge ares.- 139 square miles.

Records available.- December 1939 to September 1945.
.- 1939-45: Maximm discharge, 1,820 second-feet Jan. 15, 1840 (regulated) and Mar. 31,

s maximum gage height, 8.13

1

(regulated) Aug. 29, 1241, Sept. 5, 1942,
Maximum discharge known, 7,510 second-feet Mar. 19, 1826 (gage height 13.7 feet, from flood-

marks), by computation of flow over dam 800 feet above station.

.- Flow regulated by mills and reservoirs above station.

eet Jan. 15, 1940; minimum daily discharge, 2 second-feet

Runoff in inches adjusted for
diversion from Nasma River Basin to Blackstone River Basin for supply of city of Worcester.

Monthly and annual mean discharge, in second-feet (observed)

Water The
year Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July | Aug. | 8ept. year
1940 - - - 175 159 428 920 370 316 | 170 95.8 | 97.0 -
1941 62.2 | 187 216 78 280 250 211 123 119 93.8 | €9.3 | 61.3 155
1942 53.5| 67.7| 86.9| 133 208 615 261 152 127 | 117 103 84.2 | 187
1843 95.1 | 165 342 242 351 802 295 430 209 |1ll4 9l.8 | 56.8 241
1944 90.9 | 175 119 93.8 | 153 292 391 180 174 99.8 87.0 | 110 164
1845 78.8 | 125 214 268 228 554 288 432 358 | 187 150 104 262
Monthly and annual runoff, in inches (adjusted)
Water The
vear Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. May June | July | Aug. | 8ept. yeat
1940 - - - 1.32 1.13 | 3.51 7.36 | 2.99 | 2.46 | 1.32 0.62 | 0.54 -
1941 0.49 | 1.39 1.82 1.40 2.01 | 1.90 | 1.67 .87 18 «52 31 .24 | 13.15
1942 .29 .39 .55 .91 | 1.40 | 4.93 | 1.96 | 1.06 .81 .78 .68 .58 14.29
1943 .55 | 1.16 | 2.68 | 1.88 | 2.46 | 4.11 2.24 | 3.58 | 1.57 .76 .52 17 21.62
1944 .60 | 1.15 .81 .55 .86 2.22 | 3.086 | 1.42 1.23 .59 .43 .68 13.70
1945 40 .72 1.58 | 2.18 | 1.56 | 4.60 | 2.17 | 3.97 | 2.80 | 1.22 1l.14 .87 | 22.99
Annual discharge, in second-feet
Water year ending S8ept. 30 _Calendar year
. ws.p. Observed Adjusted Observed | Adjusted
ear .P.
* Per Runoff Runeff
Ml:im )ug:-un Mean Mean square in Mean in
8y ol mile inches inches
1940 89l - - - - - - 267 24.75
1941 921 1,080 2 155 135 0.971 13.15 132 l10.88
1842 951 1,250 2 187 146 1.05 14.29 200 17.43
1943 971 1,080 9 241 221 1.59 21.62 222 18.81
1944 lo0l 1,080 9.5 164 140 1.01 15.70 167 13.84
1945 1031 1,140 10 252 235 1.69 22.99 - -
1841 - 45 - 1,250 2 196 175 1.26 - - -




STREAM-FLOW RECORDS - PROVIDENCE RIVER BASIN

BLACKSTORE RIVER AT WOONSOCKET, R. I.
Location.- Water-stage recorder, lat. 42°00'22", long. 71°30'13", in Woonsocket, Providence County,

50 feet downstream from Peters River. Datum of gage is 107.42 feet above mean sea level, datum
of 1929.

Drainsge area.- 416 square miles.

Records avajlable.- February 1929 to September 1945.

Extremes.- 1929-45: Maximum discharge, 15,100 second-feet July 24, 19328 (gage height, 14.43 feet);
minimum daily, 21 second-feet (regulated) Aug. 11, 1934, flow diverted around station in Hamlet
Trench not included.

Remarks.- Flow regulated by power plants and reservoirs above station. Records include flow di-

verted around station in Hamlet Trench. Runoff in inches adjusted for diversion from Nashua
River Basin to Blackstone River Basin for supply of city of Worcester, Mass.

Monthly and annual mean discharge, in second-feet (observed)

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

~ - - - - 1,480 | 1,730 | 1,200 397 284 180 195 -
207 24 296 529 624 792 625 303 isl 136 128 130 346

136 224 218 298 494 11,760 | 1,190 824 |1,510 405 318 240 634
128 127 193 580 555 740 (1,180 436 250 147 182 533 419
838 | 1,720 674 kAN 868 | 1,830 | 2,520 598 2394 191 192 825 927
455 358 499 | 1,114 428 | 1,539 | 1,924 {1,040 501 240 224 403 728
659 557 754 | 1,532 879 {1,492 | 1,497 711 831 419 244 296 822

165 245 284 946 499 | 4,063 | 1,622 700 280 171 201 367 806
423 414 } 1,824 | 1,608 | 1,048 991 | 1,008 845 472 278 283 368 804
328 {1,113 | 1,360 (1,405 {1,176 952 830 68l | 1,030 | 2,453 933 | 1,427 {1,141
885 747 | 1,289 765 11,089 (1,643 | 1,851 593 363 193 229 252 823
120 433 413 487 458 | 1,190 (2,518 978 817 412 197 209 690

211 580 619 808 975 792 714 487 378 243 167 143 485
137 200 289 439 707 | 1,955 802 a7 379 356 250 163 511
228 438 {1,175 842 11,095 | 1,547 890 | 1,249 484 246 192 121 708
225 436 280 236 384 816 | 1,223 574 428 213 154 405 446
269 511 | 1,039 910 795 | 1,882 855 | 1,364 939 482 291 232 799

Monthly and annuel runoff, in inches (adjusted)

Water The
yoar Oct. Nov. Dec. Jan, Feb. | Mar. Apr. May June | July | Aug. | Sept. year
1929 - - - - - 4.10 4.63 | 3.33 | 1.04 | 0.60 0.50 | 0.48 -

1930 0.51 0.52 0.77 | 1.44 | 1.54 | 2.16 1.87 .79 .38 .32 .29 .23 10.82
1931 32 .58 .53 .80 | 1.21 | 4.88 3.19 2.28 | 4.15 | 1.10 .86 .60 20.50
1932 .28 34 .47 | 1.80 1.43 | 2.03 3.15 [ 1.20 .83 35 .46 | 1.40 | 13.34
1933 2.29 | 4.61 1.87 | 1.97 | 2.17 5.086 6.76 1.64 | 1.01 .50 .45 | 1.66 | 29.99
1934 1.28 .90 1.38 | 3.08 | 1.05 | 4.24 5.16 2.86 | 1.32 .61 .59 | 1.05 23.45
1935 1.80 | 1.47 | 2.08 | 4.24 | 2.19 | 4.13 | 4.02 1.95 2.20 | 1.12 .83 .14 | 26.55
1936 o4l .60 .97 | 2.62 1,27 (11.24 | 4.34 | 1.90 T3 +40 .49 .93 25.90
1937 1,11 | 1.05 5.05 | 4.46 | 2.62 2.72 2.93 2.34 | 1.23 4 73 .96 25.94
1938 .85 | 2.99 B.77 | 3.90 2.95 | 2.62 2.21 1.87 | 2.73 | 8.79 2.56 | 3.82 | 37.06
1939 2.46 | 2.00 | 3.57 | 2.12 | 2.69 | 4.55 | 4.96 1.83 .94 46 .56 .60 | 26.54
1940 .46 | 1.08 1.10 1.30 1.15 | 3.28 6,75 | 2.68 2.17 | 1.11 .49 .48 | 22.05
1941 52 | 1.38 1.88 | 1.86 2.41 | 2.14 | 1.91 1.30 .93 .59 .38 .30 | 15.18
1942 +33 .48 .69 | 1.15 | 1.72 5.36 2.11 | 1.25 «95 .92 63 <39 15.98
1943 .54 | 1.12 3.20 2.29 | 2.69 | 4.27 | 2.34 | 3.45 | 1.26 .62 .45 23 22.46
1944 W57 | 1.08 <72 .58 .92 | 2.19 3.25 | 1.54 | 1.09 +51 W33 [ 1.02 1%.80
1945 .86 | 1.28 2.82 2.50 1.95 5.22 2.24 | 3.74 | 2.49 | 1.28 77 57 | 25.52

Note.- Monthly runoff in inches prior to October 1935 not previously published- annual runoff
in inches recomputed on basis of monthly figures.

Annual discharge, in second-feet

Water year ending Sept. 30 Calendar year
Observed Adjusted Observed | Adjusted
Year W.8.P

N Per Runoff Runoff

N‘::m Miginu- Mean Mean square in Mean in
v 2y mile inches inches

1929 681 - - - - - - - -
1930 696 1,790 42 346 326 0.784 10.82 334 10.25
1831 711, 1051 7,380 26 634 625 1.50 20.50 624 20.16
1932 726 3,700 4 419 408 .981 13.34 650 21.02
1933 741 5,380 30 R 919 2.21 29.99 67 24.73
1934 756 5,830 21 728 719 1.73 25.45 84 25.27
1935 81 6,700 84 822 813 1.95 26.55 722 23.20
1936 801 14,000 50 806 792 1.90 25.90 965 31.13
1837 821 5,300 51 804 795 l.91 25.94 814 28.34
1938 851, 871 13,700 38 1,141 1,135 2.73 37.06 1,152 37.48
1939 871 3,250 52 823 813 1.95 26.54 864 21.15
1940 891 5,340 48 690 674 1.62 22.05 mnt 22.97
1941 921 3,300 42 485 485 1.12 15.18 422 13.12
1942 951 4,720 48 511 490 1.18 15.98 615 19.34
1943 971 4,100 45 708 €88 1.65 22.46 632 19.97
1944 1001 3,260 45 446 422 1.01 13.80 520 16.19

1945 1031 3,100 92 799 782 1.88 25.52 - -

1930 - 45 - 14,000 21 693 679 1.63 - - -

852061 O - 49 - 4
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QUINSIGAMOND RIVER AT NORTH GRAFTON, MASS.

Location.- Water-stage recorder, lat. 42°13'49", long. 71°42'41", 800 feet downstream from dam at
outlet of Flint Pond in North Grafton, Worcester County, and 0.3 mile upstream from Bummet Brook.

Drainage area.~ 25.5 square miles. .

Records availatle.- October 1939 to September 1945.

Extremes (regulated).- 1939-45: Maximum discharge, 212 second-feet Dec. 8, 1942, June 18, 1943;
maximuni gage helght, 2.96 feet June 18, 1943; minimum daily discharge, 0.3 second-foot Oct. 14-
17, 1942,

Remarks.- Runoff in inches may not represent natural flow because of regulation by lakes above
station.

Monthly and annual mean discharge, in second-feet

Water The
year Qct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. Mey June | July | Aug. | Sept. year
1840 9.61 | 20.7 19.4 | 25.6 28.6 | 60.5 132 67.3 | 56.4 | 31.6 [16.8 9.84 | 39.7

1941 {11.4 |27.1 |33.3 {34.5 46.2 | 43.0 | 30.7 | 21.6 | 19.5 | 12.8 [ 4,73 | 2.001 | 23.7
1942 1.74 | 1.80) 3.07| 9.85}| 29.3 | 104 53.7 | 28.0 | 23.8 | 24.7 |21.3 7.08 | 25.7

1943 1.22 {10.8 | €7.5 |49.5 57.4 | 91.9 58.5 | 64.8 | 45.2 | 14.9 {12.3 4.97 | 239.9
1944 [11.2 [34.2 | 26.8 |16.3 26.0 | 50.1 | 56.8 | 43.3 | 24.6 | 20.3 | 5.82 [10.5 27.1
1945 9.46 {14, 36.8 4.5 32.1 | 98.4} 57.4| 85.5 | 70.2 | 43.4 {20.5 [11l.0 43.7

Monthly and annual runoff, in inches

Water The
year Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June | July | Aug. | 8ept. year

1940 0.4%3 | 0.91 | 0.88 | 1.16 | 1.21 | 2.73 | 5.76 | 3.04 | 2.47 | 1.43 | 0.76 | 0.43 | 21.21

1941 .51 ) 1.18 | 1.51 | 1.56 | 1.89 | 1.95 | 1.34 .98 .85 .57 W21 .09 | 12.64
1942 .08 .08 .14 .45 | 1.20 | 4.68 | 2.35 | 1.27 | 1.04 | 1.12 .96 .31 | 13.68
1943 .08 .46 | 3.05 | 2.24 | 2.34 | 4.15 | 2.56 | 2.93 | 1.98 .67 .56 .22 | 21.22
1944 .81 | 1.50 | 1.21 .74 | 1,10 | 2.26 | 2.49 | 1.96 | 1.07 .92 +26 .46 | 14.48
1945 .43 .65 | 1.66 | 2.01 | 1.31 | 4.36 [ 2.51 | 3.91 | 3.07 | 1.96 .93 .48 | 23.28

Annual discharge, in second-feet

Water year ending Sept. 30 Calendar year
Per Runoff Runoff
Year W.5.P. Ms;:mum Hixd):mum Mean square in Mean in
Y Y mile inches inches
1940 « v v 4 4 891 161 1.6 38.7 1.56 21.21 41.6 22.19
1941 . . 4 4 . . 921 84 .6 23.7 .929 12.64 18.3 9.74
1942 . . . . .. 951 176 7 25.7 1.01 13.68 31.8 16.95
1943 . . . . . . 971 181 .3 39.9 1.56 21.22 39.2 20.87.
1944 . . . . . 1001 151 2.7 27.1 1.06 14.48 26.2 14.00
1945 . . . . . . 1031 151 4.9 43.7 1.71 23.28 - -
1940-45 . . . . . - 181 .3 33.3 1.31 - - -




STREAM-FLOW RECORDS - PROVIDENCE RIVER BASIN

MUMFORD RIVER AT EAST DOUGLAS, MASS.

43

Location.- Water-stage recorder, lat. 42°04'24", long. 71°42'58", 100 feet upstream from Manchaug
Road bridge in East Douglas, Worcester County, and 0.1 mile downstream from Southwick Brook.
Datum of gage is 367.01 feet above mean sea level, datum of 1929 (levels by Corps of Engineers,

U. S. Army) .
Drainage area.- 27.8 square miles.
Records available.- July 1939 to September 1945.
Extremes.- 1939-45: Maximum discharge, 362 second-feet Sept. 15, 1944; maximum gage height, 5.09

feet Mar. 25, 1940 (ice jam); minimum discharge
1944; minimum daily, 3.0 second-feet {regulated

2.2 second-feet (regulated) Feb. 1, 2, Aug. 28,
Aug. 12, 1942,

Remarks.- Runoff in inches may not represent natural flow because of regulation by mills and by
Manchaug, Stevens, and Willis Ponds.

Monthly and annual mean discharge, in second-feet

Water The
year Oct. Nov. Dec. Jan. Feb. | Mar. Apr. May June | July | Aug. | Sept. year
1939 - - = - - - - - - - 32.8 | 381.6 -
1940 39.4 | 40.5 43.9 49.2 43.8 55.7 110 . 61.1 | 36.4 | 31.1 | 30.8 51.0
1941 30.5 | 38.1 38.5 36.9 | 50.6 | 41.6 | 41.5 | 31.5 21.9 | 14.6 15.8 | 14.4 3l.2
1942 21.8 18.6 22.4 | 36.4 52.9 | 93.6 | 60.5 | 44.3 | 40.1 27.6 11.6 | 24.3 37.7
1943 26.9 | 38.1 62.8 47.1 | 63.5 | 96.5 | 62.1 | 99.1 | 43.8 | 28.7 26.3 | 26.8 51.6
1944 32.2 | 40.8 30.0 9.27| 15.3 33.0 | 58.0 | 41.5 37.6 | 26.4 | 19.7 | 34.8 3l.5
1945 29.2 | 44.5 75.2 83.7 | 84.0 |106 51. 93.0 | 62.6 | 32.9 27.6 | 24.1 59.5
Monthly and annual runoff, ia inches
water The
Year Oct. | Nov. Dec. | Jan. Feb. | Mar. Apr. May June | July | Aug. | Sept. year
1939 - - - - - - - - - - 1.36 | 1.27 -
1940 1.63 1.83 1.82 2.0¢ | 1.70 2,31 | 4.4u 2.97 | 2.45 1.51 1.29 1.23 24.98
1941 1.27 |} 1.5% | 1.59 1.5% | 1.90 | 1.73 1.67 1.30 .88 .80 .65 .58 | 15.23
1942 .90 .75 .93 1.51 1.98 | 3.88 | 2.43 1.84 | 1.61 1.15 .48 .98 18.44
1943 1.12 1.63 2.80 1.95 2.58 | 4.00 2.49 | 4.11 1.76 1.11 1.09 | 1.07 25.21
1944 1.34 1.64 1.24 .38 58 | L.&7 2.33 l.72 1.51 1.09 .82 1.40 15.43
1945 l.24 1.79 | 3.12 3.47 | 3.15 | 4.40 | 2.07 3.86 2.81 1.26 1.14 97 29.05
Annual discharge, in second-feet
Water year ending Sept. 30 Calendar year
Per Runoff Runoff
Year W.8.P. Me.;imun Hi.gimun Mean square in Mean in
: d i mile inches inches
1939 . ... . .. 891 - - - - - - -
1940 . . . . . . . 891 200 9 51.0 1.83 24.98 49.6 24.29
1841 . . . . ... 921 182 4.0 51.2 1.12 15.23 R_7.5 13.42
1942 . . . . .. 951 188 3.0 37.7 1.36 18.44 43.2 21.11
1943 . . . .. ., 971 242 4.5 + 51.8 1.886 25.21 49.5 24.18
lg44 . . . . . . . 1001 180 3.1 31.5 1.13 15.43 35.4 17.33
1945 . . . . . . . 1031 181 4.8 59.5 2.14 29.05 - -
1940-45 . . . . . . - 242 3.0 43.8 1.58 - - -
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