


U.'S. GEOL. SURVEY
C/0 1WA INST, HYD, ResgaRg

10WA
DEPARTMENT OF THE INTERIOR " IO¥A

FrRANKLIN K. LANE, Secretary °

UNITED STATES GEOLOGICAL SURVEY
’ GEORGE OTis SMITH, Director '

- Water-Supply Paper 404

SURFACE WATER SUPPLY OF THE
UNITED STATES
1915

‘Panr IV, ST. LAWRENCE RIVER BASIN

“Resources Branch,
NATHAN C. GROVER, Chief Hydrauliw t%ers

W. G. HOYT, A. H. HORTON, C. C. COV! mloglcal Surve.y, :
C. H. PIERCE, District Enginegrs Box 3106, CapltOl Station

t

' Prepared in cooperation with
THE STATES OF MINNESOTA, WISCONSIN, NEW YORK, AND VERMONT

WASHINGTON
GOVERNMENT PRINTING OFFICE
1917



ADDITIONAL COPIES
OF THIS PUBLICATION MAY BE PROCUERED FROM
THE SUPERINTENDENT OF DOCUMENTS
GOVERNMENT PRINTING OFFICE
‘WASHINGTON, D. C.
AT
10 CENTS PER COPY



CONTENTS.

. Page.
Authorization and scope of work. ... ... ... 5
Definition of terms. oo oeee e aea e it e 6
Convenient equivalents. . .oee. e oo enee oo, . 7
Explanation of data. ..ooooioeo it iiiiiiiiaaaaaa. 10
Accuracy of field data and computed results. . ... ... .......iioiiiiioo. 1
COOPErAtION. . . . .o oot e eeaiiaeaaaaas 12
Division of Work. « oo oo e 13
Gaging-station YeCOTdS. .« umn e o oot 14

Streams tributary to Lake Superior............ ... ... ... il.. 14
Poplar River at Lutsen, Minn........... ... .... . . ............. 14
St. Louis River near Thomson, Minn._.......... S 16
Whiteface River below Meadowlands, Minn..__....._...._ .. ........ 17
Cloquet River at Independence, Minn..... ... .. ... ............. 18
Aminicon River near Aminicon Falls, Wis..... et 20
Brule River near Brule, Wis........oooioni i aiaaannn 22
Bad River near Odanah, Wis.......... ... .. ... . iiiiiiiiiaannnn 24
Sturgeon River near Sidnaw, Mich........ ... ... .. .. ... ... 26
Perch River near Sidnaw, Mich..... ... ... ... ... ... ... .. ....... 29
Streams tributary to Lake Michigan... ... .. .. .. .. .. .. .. .. ...... 32
Escanaba River near Escanaba, Mich. ... .. ... ... ... ... ... ..., 32
Menominee River below Koss, Mich........................ ens 33
Brule River near Florence, Wis.........ooo i 35
Pine River near Florence, Wis.....coooemuommmiii it iaaaane 37
Pike River at Amberg, Wis. ... .. ..l 40
Peshtigo River at High Falls, near Crivitz, W].B ....... R 4
Oconto River near Gillett, Wis........... . o . .o oiaians 45
Wolf River at Keshena, Wis. . _....................... e 47
Wolf River at New London, Wis. ... ..o oo i e aaaas 49
West Branch of Wolf River at Neopit, Wis........................... 51
Little Wolf River at Royalton, Wis............. .. ... ... ... ..... 52
Milwaukee River near Milwaukee, Wis.......... .. ... ... .... 53
Grand River at Grand Rapids, Mich.......... .. ... ... . .. .. 55
Manistee River near Sherman, Mich............. e 56
Streams tributary to Lake Huron.. ... . . ... ... .. ... ... ......... 58
Tittabawassee River at Freeland, Mich..... . ... ... ... ... ... ... .. 58
Streams tributary to Lake Brie.......... ... ... ... ... 59
Huron River at Dexter, Mich............. . . .. ... ... ...c.... 59
Huron River at Barton, Mich......... e e eeeaaaaas 60
Huron River at Geddes, Mich......... ..o, it
Huron River at Flat Rock, Mich..... ... ... ............... e 62
Cattaraugus Creek at Versailles, N. Y. ... .. .. .. . ... ... 63
Streams tributary to Lake Ontario.............. .. . .o..o.... 65
Little Tonawanda Creek at Linden, N. Y............ .. ... e 65
Genesee River at St. Helena, N. Y. ... .. .o, 67
Genesee River at Jones’s bridge near Mount Morris, NoYeooomanannn. 69



4 ‘ CONTENTS. o

Gaging-station records—Continued.

Streams tributary-to Lake Ontario—Continued. Page.
Genesee River at Rochester, N. Y. ... .o oo i iiieiia . 70
Canaseraga Creek near Dansville, N. Y. ... ... .. ... ... .. .... 72
Canaseraga Creek at Groveland station, N. Y ......._......... ... L. 73
Canaseraga Creek at Shakers Crossing, N. Y......................... 74
Keshequa Creek near Sonyea, N. V..o, 75
Canadice Outlet near Hemlock, N. Y. ... oooiiinii i aas 76
Owasco Outlet near Auburn, N. Y. ... . . .. 7

, Orwell Brook near Altmar, N. Y. ... o .. 79
‘Black River near Boonville, N. Y. .. ... ... .. .. ... ... 80
Black River canal near Boonville, N. Y ... ... ... ....ccooo ..., ‘83
Moose River at Moose River, N. Y. . ... .. ... .. ... .. 84
Middle Branch of Moose River at Old Forge, N. Y._............_. .. .. 86

Streams tributary to'St. Lawrence River............. ... ... ... ... 88
East Branch of Oswegatchie River at Newton Falls, N. Y.~ _.._.._.. 88
Oswegatchie River near Ogdensburg, N. Y..... .. ... ... ... e 90
Raquette River at Piercefield, N, Y....oooooo ool 92
Raquette River at Massena Springs, N. Y..... ... 94
St. Regis River at Brasher Center, N. Y. ... ... .. .. . ... . .. 96
Deer River at Brasher Iron Works, N. Y. oo l.. 98
Richelieu River at Fort Montgomery, N. Y...... ... . ... ... ... 100
Saranac River near Plattsburg, N. Y. ... ... ... ... .. .. 101
Ausable River at Ausable Forks, N. Y._.......... e .- 103
Lake George at Rogers Rock, N. Y.aooeooooioooiooaiil. 106
Lake Champlain at Burlington, Vt....eooooo ool 106
Winooski River at Montpelier, Vt..covneieiannnna ... e 107
Dog River at Northfield, Vi..ooevviennininnnanaaeiaaaa. 109
Lamoille River at Cadys Falls, near Morrisville, Vt............ ... ... 111
Green River at Garfield, Vt.....ooooiee L 113
Missisquoi River near Richford, Vt................. e cee.. 115
Clyde River at West Derby, Vt...coooo ool 118
Beaver Riverat State dam, N. Y. ... .. . . ... 120

Index. ...conmmiinaainiaos e e eeeeeieeeceeeiaaaaa 121
Appendix: Gaging stations and publications relating to water resources........ 1
ILLUSTRATIONS.

Prate I. A, Price current meters; B, Typical gaging station................ 10

[

" II. Water-stage recorders: 4, Stevens; B, Gurley printing; C, Friez... 11

U. S. GEOL. SURVEY
c/0 IOWA INST, HYD. RESEARCH
IOWA CITY, 1owp



SURFACE WATER SUPPLY OF ST. LAWRENCE RIVER
BASIN, 1915.

AUTHORIZATION AND SCOPE OF WORK.

This volume is one of a series of 14 reports presenting results of
measurements of flow made on streams in the United States during
the year ending September 30, 1915,

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

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

The work was beg\m in 1888 in connection with special studies
relating to irrigation in the arid west. Since the fiscal year ending
June 30, 1895, successive sundry bills passed by Congress have
carried the followmg item and appropriations:

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

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

Annual appropriations for the fiscal years ending June 30, 1895-1915.

1895 - e et e $12, 500
1896 - weneee e e e e e e anas 20, 000
1897 t0 1900, inclusive..... ... oo 50, 000
1901 t0 1902, inclusive.. ... .o oo 100, 000
1903 to 1906, inclusive. ... ... ... . iiiiiiiiiiie.. 200, 000
11 150, 000
1908 t0 1910, inclusive. ..o o oo oot 100, 000
1911 to 1915, inclusive.... ... .. ... ... e eeteeeeeaaaaan 150, 000

In the execution of the work many private and State organizations
have cooperated either by furnishing data or by assisting in collecting
- data. Acknowledgements for cooperation of the first kind are made
in connection with the description of each station affected; coopera-
tion of the second kind is acknowledged on pages 12-13.

Measurements of stream flow have been made at about 3,800 points
in the United States and also at many points in Alaska and the
Hawaiian Islands. In July, 1915, 1,350 gaging stations were being
maintained by the Survey and the cooperating organizations. Many
- miscellaneous discharge measurements are made at other points. In
connection with this work data were also collected in regard to pre-
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6 SURFACE WATER SUPPLY, 1915, PART IV,

cipitation, evaporation, storage reservoirs, river profiles, and water
power in many sections of the country and will be made available in
water-supply papers from time to time. Information in regard to
publications relating to water resources is presented in the appendix
to this report.

DEFINITION OF TERMS.

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

“Second-feet” is an abbreviation for “cubic feet per second.”
A second-foot is the rate of discharge of water flowing in a channel
of rectangular cross-section 1 foot wide and 1 foot deep at an average
velocity of 1 foot per second. It is generally used as a fundamental
unit from which others are computed by the use of the factors given
in the tables of convenient equivalents (pp. 7-9).

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

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

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

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

The following terms not in common use are here defined:

“Discharge relation,” an abbreviation for the term ‘‘relation of
gage height to discharge.”

‘““Control,” ““controlling section,” and ‘“‘point of control”; terms
used to des1gnate the section or sections of the stream below the
gage which determine the discharge relation at the gage. It should
be noted that the control may not be the same section or sections at
all stages.



CONVENIENT EQUIVALENTS. i

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

CONVENIENT EQUIVALENTS.

The following is a list of convenient equivalents for use in hydraulic
computations:

Table for converting discharge in second-feet h];er square mile into run-off in depth in inches

over the area.
Discharge Run-off (depth in inches).

(second-feet
per square

mile). 1 day. 28 days. 29 days. 30 days. 31 days.

) DN 0.03719 1.041 1079 1.118 1.153

2 107438 2.083 2.157 2.231 2.306

h: SO 11157 3.124 3.236 3.347 3.459

[ S . 14876 4,165 4.314 4.463 4.612

- S, . 18595 5.207 5.393 5.578 5.764

[N 22314 6.248 6.471 6.694 6.917

Teeeeaaen . 26033 7.289 7.550 7.810 8.070

- F .29752 8.331 8.628 8.926 9.223

[ S, .33471 9.372 9. 707 10. 041 10. 376

NoTEe.—For part of a month multiply the run-off for one day by the number of days.

Table for converting discharge in second-feet into run-off in acre-feet.

Run-off (acre-feet).

Discharge
(second-
feet). lday. | 28days. | 20days. | 30days. | 31days.
e A}

1.983 55. 54 57.52 59.50 61.49

3.967 1111 115.0 , 119.0 123.0

5.950 166. 6 172.6 178.5 184.5

7.934 222.1 230.1 238.0 246.0

9. 917 277.7 287.6 297.5 - 307.4

11.90 333.2 345.1 357.0 368.9

13.88 388.8 402.6 416.5 430.4

15.87 444.3 460. 2 476.0 491.9

17.85 499, 8 517.7 535.5 553.4

No1E.—For part of a month multiply the run-off for one day by the number of days.

Table for converting discharge in second-feet into run-off in millions of cubic feet.

Run-off (millions of cubic feet).

Discharge

(second-
feet). lday. | 28days. | Z9days. | 30days. | 31days.
loceaennn 0.0864 2,419 2,506 2.592 2,678
2eeiane .1728 4.838 5.012 5.184 5,356
. Beeeannnn . 2502 7.257 7.518 7.716 8,034
doieennnn. . 3456 9.676 10,02 10.37 10.71
5eent Sees 4320 12.10 12.53 12 13.39
Baecnnnns 5184 14.51 15. 04 15.5 16. 07
Toeeenns 6048 16.93 17.54 18. 14 18.75
8 eennn. L6912 19.35 20.05 20.74 21. 42
: I 7776 21.77 22. 55 23.33 24,10

Note.—For part of a month multiply the run-off for one day by the number of‘days.
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Table for converting discharge in second-feet into run-off in millions of gallons.

Run-off (millions of gallons).

Discharge
(second- N

feet). lday. | 28days. | 29days. | 30days. | 31days.
0.6463 18.10 18.74 19.39.]  20.04
1.203 36.20 37.48 38,78 40,08
1,939 54,30 56.22 58.17 60.12
2,585 72.40 74,96 77,56 80,16
3.932 90.50 93.70 96. 95 100.2
3.878 108.6 112.4 116.3 120.2
1524 1267 131.2 135.7 140.3
5.171 144.8 149.9 165.1 160.3
5.817 162.9 168.7 174.5 180.4

Note.—For 'part of a month multiply the run-off for one day by the number of days

'

Table for converting velocity in feet per second into velocity in miles per hour.

[1 foot per second=0.681818 mile per hour, or two-thirds mile per hour, very nearly; 1 mile per hour==1.4666
feet per second. In computing the table the figures 0.68182 and 1.4667 were used.]

Miles per hour for tenths of foot per second.
‘Feet per second
(units).
0 1 2 3 4 5 6 7 8 9
1 el 0.000| "0.068 | 0.136 | 0.205| 0.278| 0.341 | 0.409 | 0.477 | 0.545 0.614
Teeeeaareaeiiiieean . 682 . 750 .818 . 886 L9957 1.02 1.09 1.16 1.23 1.30
b, 1.36 1.43 1.50 1.57 1.64 1.70 177 1.84 1.01 1.98
. R 2. 2.11 2.18 2.25 2.32 2.39 2.45 2.52 2.59 2.66
e 2. 2.80 2.86 2.93 3.00 3.07 3.4 3.20 3.27 3.34
- J 3.41 3.48 | 3.55 3.61 3.68 | 3. 3.8 | 3.8 | 3.95 4.02
B 4.09 4.16 4,23 4.30 4.36 4,43 4.50 4,57 4,064 4.70
S 4.77 4.84 4.91 4.98 5.05 5.11 5.18 5.25 532 | 5.39
- S, 5.45 5.52 5.59 5.66 5.73 5.80 5.86 5.93 6.00 6.07
L, 6. 1: 6.20 6. 27 6.34 6.41 6.48 6.55 6.61 6.68 6.75

Table for converting discharge in second-feet into theoretical horsepower per foot of fall.

[1 second-foot=0.1136 theoretical horsepower per foot of fall. Weight of 1 cubic foot of water=62.5 pounds.}

Units.
Tens.
0 1 2 3 4 5 6 7 8 9
0.00| 0.114| 0.227} 0.341 | 0.454 | 0.568 | 0.682{ 0.795 | 0.909 1.02
114 1.25 | 1.36 | 1.48 .59 | 1.70 | 182 | 193 | 2.04 2.16
2,27 2.39 | 250 | 261 | 273 [ 2.84 | 2.95 | 3.07 | 3.18 3.29
3.41) 352 | 3.64 | 3.75 | 3.8 | 3.98 | 4.09 | 4.20 '] 4.32 4,43
4.5¢4| 466 | 477 | 4.8 | 5.00 [ 5.11 | 523 | 534 | 5.45 5.57
5.68| 579 | 591 | 602 | 6.13 | 6.25 | 6.36 { 6.48 | 6.59 6.70
6.82| 6.93 | 7.04 | 7.16 | 7.27 | 7.38 | 7.50 | 7.61 | 7.72 7.84
7.95| 807 | 818 | 820 | 841 | 852 | 8.63 | 875 | 886 8.97
9.09| 9.20 | 9.32 | 9.43 | 9.5¢ | 9.66 | 9.77 | 9.88 | 10.0 10.1
10.2 | 10.3 |10.5 }10.6 |10.7 |10.8 |10.9 .]1.0 |1t1 11.2
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1 second-foot equals-40 California miner’s inches (law of Mar. 23, 1901). .

1 second-foot equals 38.4 Colorado miner’s inches.

1 second-foot equals 40 Arizona miner’s inches.

1 second-foot equals 7.48 United States gallons per second; equals 448.8 gallons per
minute; equals 646,317 gallons for one day.
1 second-foot for one year (365 days) covers 1 square mile 1.181 feet, or 13.572 inches
deep. ' :

1 second-foot for one year (365 days) equals 31,536,000 cubic feet.

1 second-foot equals about 1 acre-inch per hour.

1 second-foot for one year (365 days) equals 724 acre-feet.

‘1 second-foot for one day equals 86,400 cubic feet.

1,000,000,000 (1 United States billion) cubic feet equals 11,570 second-feet for one
day.

1,000,000,000 cubic feet equals 414 second-feet for one 28-day month.

1,000,000,000 cubic feet equals 399 second-feet for one 29-day month.

1,000,000,000 cubic feet equals 386 second-feet for one 30-day month.

*1,000,000,000 cubic feet equals 373 second-feet for one 31-day month.

100 California miner’s inches equals18.7 United States gallons per second.

100 California miner’s inches for one day equals 4.96 acre-feet.

100 Colorado miner’s inches equals 2.60 second-feet.

100 Colorado miner’s inches equals 19.5 United States gallons per second.

100 Colorade miner’s inches for one day equals 5.17 acre-feet.

100 United States gallons per minute equals 0.223 second-foot.

100 United States gallons per minute for one day equals 0.442 acre-foot.

1,000,000 United States gallons per day equals 1.55 second-feet.

1,000,000 United States gallons equals 3.07 acre-feet.

1,000,000 cubic feet equals 22.95 acre-feet.

1 acre-foot equals 325,850 gallons.

1 inch deep on 1 square mile equals 2,323,200 cubic feet. .

1 inch deep on 1 square mile equals 0.0737 second-foot per year.

1 foot equals 0.3048 meter.

1 mile equals 1.60935 kilometers.

1 mile equals 5,280 feet.

1 acre equals 0.4047 hectare.

1 acre equals 43 560 square feet.

1 acre equals 209 feet square, nearly.

1 square mile equals 2.59 square kilometers.

1 cubic foot equals 0.0283 cubic meter.

1 cubic foot of water weighs 62.5 pounds.

1 cubic meter per minute equals 0.5886 second-foot.

1 horsepower equals 550 foot-pounds per second.

1 horsepower equals 76.0 kilogram-meters per second.

1 horsepower equals 746 watts.

1 horsepower equals 1 second-foot falling 8.80 feet.

1} horsepower equals about 1 kilowatt.

To calculate water power quickly: Second-iee:i(fall in feet_:net horsepower on

water wheel realizing 80 per cent of theoretical power.
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EXPLANATION OF DATA.

The data presented in this report cover the year beginning October
1, 1914, and ending September 30, 1915. At the beginning of January
in most parts of the United States much of the precipitation in the
preceding three months is stored as ground water in the form of snow
or ice, or in ponds, lakes, and swamps; and this stored water passes off
in the streams during the spring break-up. At the end of September,
on the other hand, the only stored water available for run-off is
possibly a small quantity in the ground; therefore the run-off for the
year beginning October 1 is practically all derived from precipitation
within that year:

The base data collected at gaging stations consist of records of
stage, measurements of discharge, and general information used to
supplement the gage heights and discharge measurements in deter-
mining the daily flow. The records of stage are obtained either from
direct readings on'a staff gage or from a water-stage recorder that .
gives a continuous record of the fluctuations. Measurements of dis-
charge are made with a current meter by the general methods outlined
in standard textbooks on the measurement of river discharge. (See

Pls. I, I1.)
From the discharge measurements rating tables are prepared that

give the discharge for any stage, and these rating tables, when applied
‘to the gage heights, give the discharge from which the daily, monthly, -
and yearly mean discharge is determined.

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

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

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

The table of daily discharge in general gives the discharge in
second-feet corresponding to the mean of the gage heights read each
day. At stations on streams subject to sudden or rapid diurnal
fluctuation the discharge obtained from the rating table and the
mean daily gage height may not be the true mean discharge for the
day. If such stations are equipped with water-stage recorders ‘the
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mean diily discharge may be obtained by averaging discharge at reg-
ular intervals during the day or by use of the discharge integrator,
an instrument operating on the principle of the planimeter and con-
taining as an essential element the rating curve of the station.

In the table of monthly discharge the column headed ‘‘Maximum”’
gives the mean flow for the day when the mean gage height was
highest. As the gage height is the mean for the day it does not
indicate correctly the stage when the water surface was at crest
height and the corresponding discharge was consequently larger than
given in the maximum column. Likewise, in the column headed
“Minimum’’ the quantity given is the mean flow for the day when
the mean gage height was lowest. The column headed ‘‘Mean”’ is the
average flow in cubic feet for each second during the month. On
this average flow computations récorded in the remaining columns,
which are defined on page 6, are based.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

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

Footnotes added to the daily discharge tables give information
regarding the probable accuracy of the rating tables used, and an
accuracy column is inserted in the monthly discharge table. For
the rating tables, “well defined’’ indicates, in general, that the rating
is probably accurate within 5 per cent; “fairly well defined,” within
10 per cent; “poorly defined” or ‘““approximate’” within 15 to 25
per cent. These notes are very general and are based on the plotting
of the individual measurements with reference to the mean rating

* curve.

The letter in the column headed ““ Accuracy,” in the table showing:
monthly discharge, rates the accuracy of the monthly mean and not
that of the estimate of maximum or minimum discharge or the dis-
charge for any one day. The rating is determined by considering
the accuracy of the rating curve, the probable reliability of the
observer, the number of gage readings per day, the range of the
fluctuation in stage, and local conditions. In this column, A indi-
cates that the mean monthly flow is probably accurate within 5 per
cent; -B, within 10 per cent; C, within 15 per cent; D, within 25 per
cent. Special conditions are covered by footnotes.

The monthly means for any station may represent with high accu-
racy the quantity of water flowing past the gage, but the figures
showing discharge per square mile and depth of run-off in inches
may be subject to gross errors caused by the inclusion of large non-
contributing districts in the measured drainage area, by lack of
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information concerning water diverted for irrigation or other use,
or by inability to interpret the effect of artificial regulation of the:
flow of the river above the station. ‘Second-feet per square mile”
and “Run-off (depth in inches)’ are therefore not computed if such
errors appear probable. The computations are' also omitted for
stations on streams draining areas in which the annual rainfall is less
than 20 inches. All figures representing *second-feet per square
mile” and “run-off (depth in inches)” previously published by the
Survey should be used with caution because of possible inherent
sources of error not known to the Survey.

The table of monthly discharge gives only a general idea of the
flow at the station and should not be used for other than preliminary
estimates; the tables of daily discharge allow more detailed studies
of the variation in flow. It should be borne in mind, however, that
the observations in each succeeding year may be expected to throw
new light on data previously published.

COOPERATION.

The work in Minnesota during the year ending September 30, 1915,
was done with State cooperation under terms of an act of the legis-
lature of 1909 as embodied in joint resolution 19, which reads as -
follows:

Whereas the water supplies, water powers, navigation of our rivers, drainage of our
lands, and the sanitary condition of our streams and their watersheds generally form
one great asset and present one great problem: Therefore be it
Resolved by the house of representatives, the senale concurring, That the State Drain-

age Commission be, and is hereby, directed to investigate progress in other States

toward the solution of said problem in such States, to investigate and determine the
nature of said problem in this State.

The work was carried on in con]unctlon with the State Drainage
Commission, E. V. Willard, acting State drainage engineer.

The work in Wisconsin during the year ending September 30, 1915,
was done in cooperation with the Railroad Commission of Wisconsin,
C. M. Larson, chief engineer.

The ga,gmg stations on Wolf River in the Menominee Indian Res-
ervation were maintained in cooperation with the Office of Indian
Affairs.

The gaging station on Peshtigo River at High Falls, near Crivitz,
Wis., was maintained in cooperation Wlth the Wisconsin Public
Servwe Co.

The gaging station on Escanaba River, near Escanaba, Mich., has
been maintained in cooperation with the geological survey of the
State of Michigan. ‘

The station on Manistee River, near Sherman, Mich., was main-
tained in cooperation with William G, Fargo, Jackson, Mlch

\
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Work in the State of New York has been conducted under coopera-
tive agreements with John A. Bensel, State engineer and surveyor,
and since July 1, 1911, with the division of inland waters of the State
Conservation Commlsswn as provided by an act of the State legis-
lature.

Inspections of the water-stage recorder on Genesee River at
Rochester, N. Y., were made by an employee of the Rochester Rall-
way & Light Co. ,

Observations of stage on Orwell Brook, near Altmar, N. Y., were
made by an employee of the Niagara, Lockport & Ontario Power
Co., Niagara Falls, N. Y.

The work in Vermont during the year ending September 30, 1915,
was done in cooperation with the State of Vermont, Charles W. Gates,
governor.

The gaging station on Dog River at Northfield, Vt., has been main-
tained in cooperation with the department of civil engineering of
Norwich University.

Charles T. Middlebrook, consulting engineer of Albany, N. Y.,
has furnished financial assistance in obtaining discharge measure-
ments of the Green River at Garfield, Vt. .

The Newport Electric Light Co. has cooperated in maintaining
the station on the Clyde River at West Derby, Vt.

DIVISION OF WORK.

The data for stations in the Lake Superior drainage basin in Minne-
sota were collected and prepared for publication under the general
direction of W. G. Hoyt, district engineer, Madison, Wis., and under
the immediate supervision of S. B. Soulé, assisted by H. T. Critchlow.

Data for stations in the Lake Superior and Lake Michigan drainage
basins in Wisconsin were collected and prepared for publication un-
der the direction of W. G. Hoyt, district engineer, assisted by G. H.
Canfield, H. C. Beckman, M. F. Rather, and J. O. Entringer.
 For stations in the Lake Huron, Lake Michigan, and Lake Erie

. drainage basins in Michigan, data were collected and prepared for
publication under the direction of A. H. Horton, district engineer,
who was assisted by B. J. Peterson.

Data for stations in the St. Lawrence drainage basin in New York
were collected and prepared for publication under the direction of
C. C. Covert, district engineer, assisted by O. W. Hartwell, C. S.
De Golyer, W. S. Easterly, E. D. Burchard, R. M. Adams, H. W.
Foar, W. A. James, and Helen Kimmey.

Data for stations in Vermont were collected and prepared for pub-
lication under the direction of C. H. Pierce, district engineer, assisted
by C. S. De Golyer, Hardin Thweatt, R. S. Barnes, and G. F. Adams.

The manuscript was assembled by B. J. Peterson.
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GAGING-STATION RECORDS.

STREAMS TRIBUTARY TO LAKE SUPERIOR.

POPLAR RIVER AT LUTSEN, MINN.

T.ocaTion.—In sec. 34, T. 60 N., R. 3 W., near the post office of Lutsen, Cook County,
about 800 feet above the mouth of the river, and about the same distance below
the State highway bridge.

DRAINAGE AREA,—144 square miles,

RECORDS AVAILABLE.—August 22, 1912, to September 30, 1915; May 6, 1911, to Novem-
ber 4, 1911 (gage-height record only).

Gaee.—Staff gage bolted to the rock wall of the right bank of the stream, in a pool
between two distinct falls; read twice daily, to quarter-tenths, by C. A. A. Nelson.
The staff gage used from May 6 to November 4, 1911, was about 350 feet below
the present gage and set at a different datum.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTROL.—Channel in solid rock; crest of falls below gage constitutes -
the control; banks do not overflow. Point of zero flow is at gage height—0.35
foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.95 feet at 6 p. m.
June 13 (discharge, 412 second-feet); minimum stage recorded, 0.85 foot March
30 and 31 (discharge, 19 second-feet).

1912-1915: Maximum stage recorded, 3.75 feet August 11, 1914 (discharge, 692
second-feet); minimum stage, 0.80 foot January 4, February 8 and 13, 1913 (dis-
charge, 18 second-feet).

WinTER FLOW.—Discharge relation not seriously affected by ice; open-chanuel rating
curve assumed applicable.

REecuration.—The flow of the river has in former years been controlled to some
extent by two dams above the station, the nearest being that of the National
Paper and Pulp Co., 2} miles above the mouth of the river, but it is believed
that the flow for the year ending September 30, 1915, was entirely natural.

Accuracy.—Control permanent; mean daily gage height accurate; rating curve well
defined for stages below 250 second-feet; results good.

No discharge measurements were made at this station during the year.
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Daily discharge, in second-fee , of Poplar River at Lutsen, Minn., for the year ending

Sept. 30, 1915.

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

130 71 65 20 20 22 20 71 94 190 48 33

129 71 65 20 20 22 20 65 85 130 4 30

122 89 | - 597 20 20 22 20 65 78 190 39 28

116 97 58 20 20 22 20 75 73 215 42 26

114 92 54 20 20 22 20 86 93 240 50 25

116 85 54. 22 20 22 24 92 190 228 54 24

119 83 50 22 20 22 30 202 215 190 53 22

116 80 48 22 21 21 38 252 202 168 48 22

114 78 48 22 21 21 48 215 228 148 47 24

106 71 46 22 21 20 62 179 215 136 43 23

134 67 44 22 ‘21 20 86 150 265 141 39 22

136 65 42 22 21 20 73 139 295 179 37 22

119 61 39 22 21 20 54 134 395 168 34 25

110 65 37 22 21 20 49 124 378 168 34 31

108 67 34 22 21 20 58 116 325 159 33 43

102 65 32 22 21 20 61 141 280 146 32 37

100 621 .30 22 22 20 62 190 240 129 33 34

94 61 28 22 22 20 62 190 252 114 30 34

93 60 26 22 22 20 78 190 295 110 29 34

92+ 61 24 22 22 20| 8 179 310 102 27 36

b 89 72 24 22 22 20 71 168 295 99 26 35
22, e 86 79 24 22 2 20 61 202 342 92 25 34
23, 92 75 23 22 22 20 62 190 325 92 25 32
- SN 94 75 23 22 22 20 65 168 325 92 30 30
2..... [P 87 75 23 22 22 20 73 150 342 83 29 55
. P 83 72 22 20 75 143 326 73 28 146
b1 80 71 22 20 79 134 280 70 26 141
- T 79 67 21 20 85 126 252 65 25 99
- PR 75 65 21 20 86 122 240 59 38 75
30, i 72 61 21 19 8 118 215 55 42 70
b2 P 2. 20 190....... 108 {....... 50 37 feeennns

Nore.—Discharge computed from a rating curve well defined below 250 second-feet.

' Monthly discharge of Poplar River at Lutsen, Minn., for the year ending Sept. 30, 1915.

(Drainage area, 144 square miles.]

Discharge in'second-feet. de;_ﬁ’ a
epth-in
Month. Per 1(nc es on ‘}:c"y‘"
Maximum. | Minimum.| Mean. | square | drainage
mile, area).
October. ..ocv e 136 72 103 0.715 0.82 | A.
November. . ........oieioieiicaaaannn 97 60 72.1 .501 .56 | A,
December..........coceeeiiiiiiianiaannn 65 20 36.4 .253 .29 | A
E:3 1 L5F: o R [ . 22 20 21.5 .149 A7 1 B.
February.....coo.ocoicaiaaniinn.. P 22 20 . 21,2 .147 15 | B
h 22 19 20.5 142 16 | A
86 20 56.6 .- 393 44 Al
252 65 145 - 1.01 1.16 | A.
395 73 248 1.72 1.92 1 B.
240 50 134 .931 1.07 | A.
54 25 36.4 .253 .29 | A,
146 22 43.1 299 .33 .
395 19 78.2 .543 7.36
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ST.LOUIS RIVER NEAR THOMSON, MINN.

Locarion.—In sec. 11, T. 48 N., R. 16 W., in 8t. Louis County, Minn., just below
the tailrace of the Great Northern power house, 3 miles east of Thomson.

RECORDS AVAILABLE.—October 5, 1909, to September 30, 1915.

DRAINAGE AREA.—3,420 square miles. .

Gaee.—Chain gage, cantilever type, on left bank of river about 50 feet below the
power plant of the Great Northern Power Co., read twice daily, to half-tenths,
by employees of the company.

DIsCHARGE MEASUREMENTS.—Made from a cable about 1,500 feet below gage.

CHANNEL AND CONTROL.—Bed ot stream composed of rock and heavy gravel; control
practically permanent, Right bank steep and high; never overflows; left bank
slopes gradually up from the water’s edge, so that the width of the channel varies
considerably at different stages. ,

EXTREMES OF DISCHARGE.—Maximum mean daily discharge during the year, 11,000
second-feet June 16-17; minimum mean daily discharge, 470 second-feet Sep-
tember 4.

1909-1915: Maximum stage recorded, 7.45 feet June 9, 1914 (discharge, 14,400
second-feet); minimum mean daily discharge, 171 second-feet February 19, 1912.

WinTER FLow.—Discharge relation seriously affected by ice; observations discon-
tinued during winter.

RecuraTioN.—The flow at the station is to a certain extent regulated by reservoirs
above. The dam at Thomson is designed to hold a 24-hour supply of water for
the power plant, and logging dams control the discharge from a large part of the
area above the station. The gage heights show considerable fluctuation caused
by the operation of the turbine gates at the power plant, which is operated on a
24-hour schedule, although with a varying load. This fluctuation is the most
marked during periods of low water, when practically all the flow passes through
the turbines.

Accuracy.—Gage-height record fragmentary; except for fluctuation, which probably
introduces considerable error at times, conditions are favorable for excellent
results. '

CoOPERATION.—Gage readings furnished by Great Northern Power Co.

No discharge measurements made at this station during the year.

Daily discharge, in second-feet, of St. Louis River near Thomson, Minn., for the year
ending Sept. 30, 1915. i

Day. Apr. | May. | June. | Aug. | Sept. Day. Apr. | May. | June. | Aug. | Sept.

Nore.—Discharge determined from a rating curve well defined between 530 and 10,400 second-feet.

Estimates in above table were obtained from gage hei1ghts which are the mean of two readings of the gage

r day, and may be considerably in error because of fluctuations in stage (see  Regulation” in station
escription); estimates of monthly flow therefore not computed.
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WHITEFACE RIVER BELOW MEADOWLANDS, MINN,

Locatron.—In sec. 26, T. 53 N., R. 19 W, in St. Louis County, about half a mile
below the beginning of a decided rapids, 13 miles below the Duluth, Missabe &
Northern Railway bridge, 24 miles below the highway bridge on section line
between secs. 14 and 23, T. 53 N., R. 19 W., at which the station on Whiteface at
Meadowlands was located; 4 miles below mouth of the Little Whiteface, which
enters from the left, and 8 miles above the conﬂuence of Whiteface and St.
Louis Rivers.

DRAINAGE AREA.—446 square miles.

RECORDS AVAILABLE.—April 28, 1912, to September 30, 1915. Records June 7, 1909,
to November 9, 1912, collected at station at Meadowlands, 23 miles upstream.

Gace.—Chain gage attached to a horizontal timber fasterfed to two trees on left bank
of river, near the residence of A. A. Jochim, used for all readings since November
8, 1914; read twice daily, morning and evening, to quarter-tenths, by A. A.
Jochim. A chain gage attached to horizontal timber fastened to two trees on
the same bank of the river, but 800 feet upstream from the present gage, was used
from April 28, 1912, to November 7, 1914. The present gage was set so as to read
to datum of former one, at the time of installation.

DiSCHARGE MEASUREMENTS.—At high and medium stages made from the Duluth,
Missabe & Northern Railway bridge; at low stage by wading in the vicinity of
the gage.

CHANNEL AND CONTROL.—Bed of stream of heavy gravel and rock; practically per-
manent; right bank rather low, and overflows at extremely high stages; the left
bank high, and does not overflow; a decided rapids a short distance below the
‘gage constitutes the control. Another rapids above the gage is frequently
obstructed by logs, but when there is water enough to carry them over this
rapids, there is generally sufficient to carry them over the lower rapids, so that
the control is seldom obstructed.

EXTREMES OF DISCHARGE.—Maximum stage recorded durmg year, 7.45 feet at 6.40
a. m., June 17 (discharge, 3,040 second-feet); minimum stage recorded, 2.14
feet, September 6, 7, and 8 (discharge, 71 second-feet).

1909-1915: Maximum stage recorded, 7.45 feet at 6.40 a. m., June 17, 1915
(discharge, 3,040 second-feet); minimum discharge, 30 second- feet July 6 to 10,
1909 (from records for old station). Open-water records only; flow probably
much lower at times during the winter.

WinTER FLOW.—Discharge relation seriously affected by ice; observations discon-
tinued during winter months,

RecuratioNn.—The flow is controlled to a large extent by logging dams above the
station. The operation of the gates to these dams cause a fluctuation in stage of
several feet at the gaging station. .

Accuracy.—Results apparently good, a.nd would be excellent, except for the uncer-
tainty in mean da.ﬂy gage height (obtained from two readings daily) at times
when fluctuation is rapid.

Discharge measurements of Whiteface River below Meadowlands, Minn., during the year
ending Sept. 30, 1915. .

[Made by 8. B. Soulé.] .

y Ga: Dis- Ga Dis-
Date. - heig%?; charge. Date. heigﬁ. charge.
Feet, Sec.-ft. Feet. Sec.-ft.
Nov.7,1914¢ . eveinencnnnnns 2.89 o183 May 5,1905.cccveunnnaaisan.. 3.68 460

o Made from Duluth, Missabe and Northern Railway bridge about 13 miles above gage.
54808°—wsp 404—17——2
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Daily discharge, in second-feet, of Whiteface River below Meadowlands, Minn., for the
year ending Sept, 30, 1915.

Day. . Oct. | Nov.

Apr. | May. | June. | July. | Aug. | Sept.

145 86
136 86
126 81
110 81
126 76
110 72
104 72
110 72
118 76
110 92
97 92
86 97
235 92
474 97
192 97
145 110
110 136
104 126
92 126
92 118
86 126
81 110
76 97
76 92
76 92
81 97
72 110
76 126
86 192
92 206
92 |eeeen.n.

Note.—Distharge computed from a rating our;re well defined between 39 and 2,280 second-feet. Dis-
charge estimated, because of ice, from climatic records and discharge of adjacent drainageareasas follows:

Nov. 15-30, 125 second-feet; Apr. 1-13, 90 second feet.

Monthly discharge of Whiteface River below Meadowlands, Minn., for the year ending
* Sept. 30, 1915. .

[Drainage area, 446 square miles.)

Discharge in second-feet. Run-off |
(depthin
Month. P incheson Acou-
Maximum. | Minimum.| Mean. squ‘;rre drainage :
’ ’ mile, |- Bre8)
October...coevneieiciaiiaa, IO, 316 110 193 0.433 0.50 | B.
November... 180 |.......... 142 .318 35| D.
April..ean-.. 712 |l 174 -390 4| D.
Y eeeoocann 1,900 18 916 2.05 2.36 | B.
June......... 3,000 |# 282 1,530 3.43 3 B.
Julyeeannn.n. 1, 050 167 552 1.24 1.43 | B.
August...... 474 72 120 .269 31| B.
Beptember. .. oeoerccernininninnnins 206 72 104 233 26 | B.

‘ CLOQUET RIVER AT INDEPENDENCE, MINN.
Locarion.—In sec. 26, T. 52 N., R. 17 W, in St. Louis County, at the highway bridge

at Independence post office, just below

DRrAINAGE AREA.—698 square miles.

RECORDS AVATLABLE.—June 28, 1909, to September 30, 1915. )
Gace.—Vertical staff gage, attached to upstream end of an old log bulkhead, imme-
diately under the bridge, and at the left bank of the river; read twice daily to

quarter-tenths by Herbert Haakensen.

a small tributary entering from the right.

DISCHARGE MEASUREMENTS.—Made from bridge at all except extremely low stages,
which are measured by wading about one-fourth of a mile below gage.
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CHANNEL AND coNTROL—Heavy gravel and rock; practically permanent; the banks
do not overflow; the control frequently obstructed by logs, either intentionally
held at the sides of the stream to facilitate log dnvmg, or acmdenta.lly lodged on
projecting rocks.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 8.61 feet at
6 p. m. July 12 (discharge, 3,280 second-feet), minimum stage recorded, 4.18 feet
April 18 to 22 (discharge, 97 second-feet). Open-water records. The Great
Northern Power Co. reported that there was no discharge from Fish Lake and
Island Lake reservoirs April 6 to 20, probably minimum flow at Independence
occurred about April 7, and was not over 10 second-feet.

1909-1915: Maximum discharge, 6,010 second-feet, June 1, 1911.

WiNTER FLow.—Discharge relation seriously affected by ice; observations discon-
tinued during the winter. .

Reauration.—Cloquet River is used extensively for log driving, and the run-off
from by far the greater part of the drainage area above Independence is con-
trolled by logging dams. This control caused violent fluctuations in the gage
heights during the day, amounting at times to several feet.

Accuracy.—On account of the irregular fluctuation in gage height, the mean dal.ly
gage height is doubtless subject to rather large error a considerable part of the time.
(See note on regulation,) The bulkhead to which the staff gage was attached
became very unstable during 1915, and the proper corrections to apply to the
gage readings was a matter of considerable’ uncertamty For the above reasons
results are subject to error.

The following discharge measurement was made by 8. B. Soulé:
"May 4, 1915: Gage height, 4.50 feet; discharge, 159 second-feet.

Daily discharge, in second-feet, of Cloguet River at Independence, Minn., for the year
ending Sept. 30, 1915.

Day. Oct. | Nov. | Apr. | May. | June. | July.

Aug. | Sept.
152 480 455 | 2,090 140
152 455 588 | 1,900 224
152 455 675 1 2,000 140
165 432 708 | 2,280 129
179 432 532 | 2,280 ' 224
193 410 | 1,530 | 1,900 615
193 350 | 1,180 | 1,800 311
193 274 | 1,180 | 2,040 129
193 257 | 2,090 | 1,850 129
224 330-| 2,280 | 1,530 129
224 505 1 2,670 370 140
240| 645 3,070 | 292 193
257 | 615 1,180 | 224 240
224 5881 1,900 118 274
193 645 | 2,280 118 311

560 | 505| 152| 224 274
560 | 2,090 | 140 390 274
675 | 2,180 | 10| 532 274
875 | 2, 40| 455 274
,020| 2,20 140! 675 202
vi00| 1,620| 10| 455 292
"so5 | 1,020 | 1,020 129 292
588 805( 3,170 | 129 292

Note.—Discharge Oct. 1 to Nov. 17 and Apr. 18 to Sept. 30 from a rating curve only fairly well deﬁned
between 63 and 1,700 second-feet. Discharge Nov. 18-30 and Apr. 1-17 estimated, because of ice, from
climatic records, discharge records of streams in adjacent areas, and notes regarding regulation above

Tndependence, asfouows Nov, 18-30, 300 spcond-feet; Apr. 117, ﬂﬁsecond -feot,
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Monthly discharge of Cloquet River at Independence, Minn., for the year ending Sept.

30, 1915.
[Drainage area, 698 square miles.}
Discharge in second-feet. (}1{“‘;‘1‘1’ ?
] n
Month. inclges on |Accu-
. Per o |T8CY.
Maximum. | Minimum.| Mean. sg;ilﬂ,r:a area).

532 292 377 0. 540 0.62 | C.

505 f.ooooaitaln 355 -509 57 | D.

240 [........... 80.1 -115 13| D.

1,100 152 425 . 70 | C.

2 257 901 1.29 L41C.

3,170 140 | 1,100 - 1.58 .82 C.

2, 118 802 1.15 1.33 | C.

615 129 256 .367 .41 C.

AMINICON RIVER NEAR AMINICON FALLS, WIS.

LocarioN.—Douglas County, sec. 29, T. 48 N., R. 12 W., at highway bridge, about
500 feet above the Northern Pacific Railway bridge, three-fourths of a mile east
of the settlement of Aminicon Falls, and 7 miles above mouth of river.

DRAINAGE AREA.—102 square miles (measured on map published by Wiseonsin Geo-
logical and Natural History Survey, edition of 1911; scale, 1 inch==6 miles).

REcorps AVATLABLE.—March 17, 1914, to September 30, 1915.

GaGe.—Chain gage fastened to upstream side of highway bridge; read once daily, to
half-tenths, by T. J. St. Onge.

DiscHARGE MEABUREMENTS.—Made fromr highway bridge or by vv'admg near bridge
section.

CHANNEL AND CONTROL.—Heavy gravel and small rock; water confined to one chan-
nel at all stages; zero flow will occur at stage of approximately 0.20 foot on the gage.

EXTREMES OF DISCHARGE.—1914-15: Maximum stage recorded during period, 3.5
feet April 8, 9, and May 16, 1915 (discharge, 716 second-feet); minimum stage
recorded, 0.3 foot September 7, 1915 (discharge approximately 1 second-foot).

WinteEr FLow.—Discharge relation seriously affected by ice; flow determined from
discharge measurements, observer’s notes, and weather records.

Accuracy.—Rating curve well defined; no diurnal fluctuation; open-water records
for 1915 excellent.

Discharge measurements of Aminicon River near Aminicon Falls, Wis., during the year
ending Sept. 30, 1915.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. || Dte- Made by— height. | charge.
Feet. | Sec.-ft. - | Feet. [ Sec.-ft.
Dec. 31 | M. F. Rather..,........ 1.35| «alb Mar. 10| H. C. Beckman........ 63|, 9.7
Jan. 11b G. H. Canfield......... 1.85 13 May 18 8.B.Soulé............. 2.95
11, ... [ 0 2.30 14 Aug. 30 | H. T. Critchlow........ .48 5.3
Feb. 108 H. C. Beckman........ .73 5.6 . .

a Discharge estimated; measurement impossible on account of ice. R
b Measurement made under complete ice cover. '
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Daily discharge, in second-feet, of Aminicon River near Aminicon Falls, Wis., for the
year ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2| sl . 25| 107| 25| 15 3
2| 23 192] 90| 17| 15 3
2| 32 36| 74| 16| 15 3
37| e ws| 2| 0| s 12 3
32| 37 23| 54| e8| 12 2

20| 14 6 9
32| .32 us| 54| s2| 12 2
32! 32 205 42| 74|. 10 1
32| 32 76| 205| 67| 7| 10 2
32| 32 716 | 205 10 3
32| 28 23| 16| 48| 10 3
54| o8 30| 24| 157] 54| 10 4
60| 23 342 | 233| 180 54 8 8
54| 32 205 180| 300 48 6 10
8] 37 205 | az| 3%6| 42 6 10
® 24| 518| 326] 42 6 8
18] 12 6| o
54 . 4! Ti6 37 6 6
a8 233] 83| s18| 37 4 6
" 233 | 5% 32 4 8
42 219 | 518| 6l6| 32 3 8
42 205| 48| 58] 28 3 6
4 ) 205] 422| 486! 23 3 6
37l 2 205| 374 48| 23 3 6
37 192 326 as6| 23 6 6
37 . 18| 264| 374)] 23 6 8
12 180 | 233 358 23 4 10
37 16 8 7| 8| 18| o219| am| o3 3 10
32 219 205| 233] 19 3 10
32 lo2| 102| 233] 15 3 12
33 29| e8| 26| 15 4 15
32 25 146 264| 15 3 19
al....) v 7 L 126 ... 15 3h......

Nore.—Discharge cmgguted as follows: Oct. 1 to Nov. 14, and Apr. 8 to Sept. 30, except May 26, from a
rating curve well defined between 4 and 600 second-feet; May 26 interpolated, gage height for the day
was evidently read 1 foot toe low. Discharge Nov.15 to Apr. 7, estimated, because of ice, from discharge
gxet]améregments, observer’s notes, and weather records. Braced figures show mean discharge for period
included.

Monthly discharge of Aminicon River near Aminicon Falls, Wis., for the year ending
Sept. 30, 1915.

. [Drainage area, 102 square miles.]
Discharge iTl second-feet. (gmzl? g]
- o)
Month. inches on| A0C0-
Maximum. | Minimum, | Mean, sql\’::m drainage |30V
mile. arga).
40.0 0.392 0.45]1 B.
27.9 .274 3Ll C.
17.9 175 D.
1.2 .10 131D,
6.20 .062 . C.
40.1 .393 .45 | D.
317 3.11 3.47 | B.
303 2.97 3.42 1 A.
277 2.72 3.04 | A.
53.5 I .52 611 AL
7.03 -069 08| B.
6.70 .066 07 { B.
92.4 .906 12.29
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BRULE RIVER NEAR BRULE, WIS.

LocarioNn.—About sec. 26, T. 48 N., R. 10 W, at the Brule Quting Club, about 4}
miles downstream from Brule, Douglas County, and 9 miles above mouth of river.

DRAINAGE AREA.—162 square miles (measured on map published by Wisconsin Geo-
logical and Natural History Survey, edition of 1911; scale 1 in.=6 miles).

REcorDS AvamABLE.—March 19, 1914, to September 30, 1915.

Gage.—Vertical staff; low-water section, 0 to 7.9 feet, fastened to downstream side of
Brule Outing Club boat landing; high-water section, 8.0 to 9.9 feet, fastened to
tree on shore end of landing; gage read twice daily, morning and evening, to
quarter-tenths. Gage reader, H. A. Wilcox.

DiscHARGE MEASUREMENTS.—Made from a boat held in place by a’ wire across the
river below gage, or, at low stages, by wading. All measurements made about
200 feet below gage section. ’

CHANNEL AND cONTROL.—Channel gravel; control formed by head of rapids below
gage; river occupies one channel at all stages; banks wooded and do not overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.4 feet at 6 a. m.,
May 16 (discharge, 1,010 second-feet, determined from extension of rating curve),
minimum stage recorded, 2.82 feet at 7 p. m., August 19 to 21 (discharge, 129
second-feet). .

1914-15: Maximum stage recorded May 16, 1915; minimum stage recorded,
2.75 feet at 7 a. m., March 20, 1914 (discharge, 115 second-feet).

WINTER FLow.—Discharge relation affected by ice; discharge determined from
measurements made through the ice, observer’s notes, and weather records.

REcurATION.—None except by natural storage in Lakes Minnesuing and Nebagamin.

Accuracy.—The channel and control permanent; rating curve fairly well defined
over a range covered by 97 per cent of the gage heights; records good.

Discharge measurements of Brule River near Brule, Wis., during the year ending Sept.

30, 1915
Date. Made by— hg'ing%. ch]:;Ze. Date. Made by~ hg}l;%et cl;[;iﬁg'&
, Feet, | Sec.-ft. . Feet. | Sec.ft.
Jan. 2¢/ M. F, Rather.......... 8.55 150 {| Mar. 122 H, C. Beckman........ 2.90 143
Feb. 1la| H, C, Beckman........ 4.09 143 || May 18 | 8. B. Soulé............. 4.49‘

a Measurement made through complete ice cover.
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Daily discharge, in second-feet, of Brule River near Brule, Wis., for the years ending
" Sept. 80, 1914-1915.

Day. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
250 475 295 475 158 208

220 440 280 405 148 220

208 440 250 [ 340 145 195

182 545 250 340 145 195

195 510 280 310 145 182

182 475 310 280 145 182

195 440 280 250 145 170

182 | 422 340 235 158 170

170 388 340 220 195 170

175 182 370 280 208 280 182

182 340 250 195 220 195

250 3 220 250 220 195

208 310 220 280 220 195

235 280 208 250 195 235

250 280 185 195 220
265 265 195 235 295 208 -
265 265 182 220 235 208 .

295 [ . 250 195 208 220 195

160 475 235 220 195 195 195

158 235 195 182 195 182

148 475 250 195 182 182 195

145 475 235 220 170 182 220

145 440 235 220 195 208 208

150 440 220 250 182 208 195

220 545 220 250 170 195 195

280 475 250 220 170 195 182

220 40 220 615 170 195 170

170 45 220 690 165 195 170

160 615 440 510 160 182 170

235 545 340 405 158 182 170

310 |eeennnnn 310 |eeunnn.. 158 182 jeeennn..

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

1914-15.,

158 182 208 170 265 265 150 135
158 182 158 182 250 235 250 155 135
182 170 280 195 310 250 158 135
182 170 195 265 325 208 250 160 135
182 168 158 310 310 220 250 168 135
182 165 170 340 325 475 235 160 135
170 165 220 370 405 458 220 158 141
170 165 150 170 406 370 405 208 155 195
165 170 165 405 340 405 195 148 195
165 158 370 310 370 195 145 158
158 146 370 295 340 182 143 156
158 145 158 340 280 340 170 143 170
170 165 310 265 { - 405 170 143 170
170 150 310 250 355 170 140 220
182 145 310 265 440 195 143 208
182 158 310 | 1,010 195 141 182
182 " 150 295 690 340 182 137 195
170 295 650 615 182 135 182

170 310 545 770 170 133 170

160 170 310 475 168 | 133 160

166 280 458 545 68 133 1568

170 280 475 475 68 135 158

170 182 295 422 422 168 145 150
195 310 388 370 160 155 150

195 230 355 0 158 143 208

170 280 340 310 158 135 220

170 310 310 310 160 135 208

: 170 310 295 160 135 195
158 1] * 158 295 280 280 - 158 165 195
165 165 280 265 265 155 155 195
158 {...nnnn 250 |....... 150 M3 .......

‘Nore.—Discharge, exee]gt as noted below, determined from a rating curve fairlg well defined between
A

125 and 600 second-feet. Discharge Feb. 16 to Mar. 18, Nov, 18-28, 1914, and Dec. 10, 1914, to Feb. 23, 1915, -
‘estimated, because of ice, from discharge measurements, observer’s notes, weather Tecords, Braced -
figures show mean discharge for period included.
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Monihly discharge of Brule River near Brule, Wis., for 1914-15.
: {Drainage area, 162 square miles.]

Discharge in second-feet. (gu_n h'off
epth in
Month. inches on |ASC%
Por i 'draingge [TV
Maximum. | Minimum. | Mean. | square area).
mile.
1914

February 16-28.. . ..oooiiiiiiieeeeenefiiiiineees|ecnnnananaas 155 0.957 0.46 | C.
March...... 310 |.eoien.... 182 1.12 1.29 | D.
April. 615 170 325 2.01 2.24 | B.
ay.. 545 220 330 2.04 2.35 | B.
June. 182 285 1.76 1.96 { B.
July.. . 475 158 233 1.44 '1.66 | B.
August ................................. 295 145 192 1.19 1.37 | B.
SOPLEMbDOT .« e eeiaiaaaa e necaaaaanaan 235 170 193 1.19 1.33 | B.
174 1,07 1.23 | B,
170 1.05 1.17 | B.
~183 1.0t 1.16 | B.
147 .907 1.05 | C.
151 .932 97| C.
173 1.07 1.23 | B.
303 1.87 2.09 | B.
380 2.35 2.71 | B.
381 2,35 2.62 | B.
189 1.16 1.34 | B.
146 901 1.04 | B.
172 1.06 1.18 | B.

212 1.31 17.79

BAD RIVER NEAR ODANAH, WIS,

Locarion.—In sec. 25, T. 47 N., R. 3 W., about 8 miles upstream from Odanah,
Ashland County, 12 miles above the mouth. Potato River enters from the right
about 8 miles above the station.

DRAINAGE AREA.—607 square miles (measured on Wisconsin Geological and Natural
History Survey map, edition of 1911; scale, 1 inch==6 miles).

RECORDS AVAILABLE.—July 31, 1914, to September 30, 1915.

Gagre.—Gurley water-stage recorder over wooden well on left bank, just above the
first falls in the river above the mouth; well connected with the river by a 43-
inch galvanized steel pipe.

DisCHARGE MEASUREMENTS. ~—Made from a cable about 700 feet upstream from gage.

CHANNEL AND CONTROL.—At gage and measuring section, sand and gravel; rock
outcrops at the beginning of rapids about 200 feet below the gage form a perma-
nent control. During log-driving period logs may collect on the outcrop and
cause backwater at the gage. Right bank high and will not overflow; leﬁ; bank
of medium height and may overflow during extremely high water. :

EXTREMES OF DISCHARGE.—1914-15: Maximum stage recorded during period, 3.77
feet at 9 a. m. April 11, 1915 (discharge, 3,450 second-feet). The recording gage
was not in operation May 6 to 18, but a flow of 3,900 second-feet was estimated
for May 16; minimum discharge recorded by measurement made January 9, 1915,
122 second-feet; that a mean of 105 second-feet occurred has been estimated for
the periad January 21 to February 10.

Winter FLow.—Discharge relation seriously affected by ice; flow determ.med from
discharge measurements, observer’s notes, and weather records

ReGuLATION.—A number of small reservoirs are operated during the early spring
and summer as an aid to log driving. During such periods the stage fluctuates
rapidly.

Accuracy.—Rating curve well defined over a range in stage covered by the gage
heights; channel apparently permanent; records for period when wa,ter-stage

" recorder was in operation believed excellent.
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Discharge measurements of Bad River near Odanah, Wis., during the year ending Sept.

80, 1915. ,
Gage Dis- — Gage | Dis-
Date. ’ Made by— height. | charge. Date, Made by- h;ight. charge.
Feet. | Sec.-ft. S Feet, Sec.-gt.
-Jan. 9¢ | G. H Canfield.......... 1.90 122 || Apr.15% | H. C. Beckman...... . 3.51 2,930
Feb.12a |..... do...... | 1.9 123 || May 18 d 3.52 | 3,030
Mar.136 |..... do........ Jd2.02 176 || Augt0ec 1.41 418
Apr.l5b | H.C. Beckman........ 3.12 2,270 \

o Measurement made under complete ice cover three-fourths mile below gage; control section frozen over.
b Many logs floating, but none lodged on control. .
¢ Made by wading half mile below gage.

- Daily discharge, in second-feet, of Bad River near Odanah, Wis., for the years ending Sept.

380, 1914-15.
Day. July. | Aug. | Sept. Day. ~ |July.|Aug. | Sept. Day. July. | Aug. | Sept.
1914—Con.
b3 5 N 1 § DO
634 4 12...........
895 || 13..
925 || 140e.ivvnnn..
800 || 16c0ceeenannnn
(71 [ (R
561 [f 17.ccconana.s
456 || 18............
601 || 19..
354 || 20..... Neenene
Day. Oct. | Nov. | Dec.
317 281 .
603 | 421 414| 188 329
= wo| 67| 48| 38| 18| 230
281 299 . 634 387 354 225 193
24| 305 T 857 | 54| 442 35| 167
290 110 105 175 915 329 617 916 153
293 335 - 925 530 975 139
241 281 1,920 2,130 492 91 139
253 275 2,200 1,910 394 545 167
269 264 2,360 1,770 361 470 162
247 287 : 2,860 1,570 348 400 148
368 | 264 3,220 |\, oo | 1,200 | 642 | 335| 144
508 | 241 2,950 [(1» 1,050 | 1,070 | 275 144
456 236 ~ 2,440 1,080 241 153
428 241 2,130 1,000 642 219 241
400 241 2,280 1,060 684 214 435
150 130 140 195
361 2,600 791 601 241 361
348 . 2,280 684 530 253 449
323 230 2,060 | 2,860 | 1,140 456 209 508
287 1,770 | 2,200 | 2,680 442 188 500
311 1,700 | 1,700 | 2,280 456 167 361
275 1,420 | 1,570 | 1,700 428 153 311
253 || R 1,110 [ 2,680 {1,200 | 348 | 144
241 1,010 | 2,440 | 1,020 287 144 275
275 965 | 1,910 819 264 209 230
293 895 /1,510 | 593 | 287| 209 269
su|f 270 16| 105 170 430 gag |y 340| 601 | 253| 198| 485
817 935 485 247 177 435
975 782 414 172 361
305 885 625 387 258 1 3356
287 800 593 4 214 414 335
281 508 [.oe..-t 198 361 |.......

NoTE.—Discharge, except as noted below, determined from a rating curve well defined between 80'and
3,900 second-feet, "Nov. 16 to Apr. 6 estimated because of ice; May 6 to 17 estimated because water-stage
recorder was not running, from consideration of weather records and high-water mark referred to gage
datum on May 18. Braced figures show mean discharge for period included. Dec. 6-8, 12-31, and Jan,
1-8, no gage height record; Jan. 9 to Mar. 12 and Mar. 20-31, one reading of slope gage every other day.
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Monthly discharge of Bad River near Odanah, Wis., for the years ending Sept. 30, 1914-15.

[Drainage area, 607 square miles.]

’

Discharge in second-feet. ) (dRmé'lf -
. epthin
Month. Per lcll:lrc hes on ?a%c;}
Maximum. | Minimum.| Mean, | square age
v mile. | 8rea)-

570 0.939 1.05 | B.
312 .514 .59 | A.
267 40 .49 | C.
181 .208 .34 | D.
115 .189 .22 C.
136 224 .23 | C.
272 . 448 .52 | D.
1,580 2.60 2.90 | B.
1520 | 250 2.88 | C.
1,040 1.71 1.91 | A.
443 .730 .84 | A,
319 .526 .61 1 A.
281 . 463 .52 1 A,

539. . 888 12.05

STURGEON RIVER NEAR SIDNAW, MICH.

LocaTtion.—Just above the old timber dam on the line between secs. 4 and 5, T. 48 N.,

R. 34 W, 3 miles north of Opal, Baraga County.
DRAINAGE AREA.—155 square miles.

RECORDS AVAILABLE.—September 27, 1912, to September 30, 1915.
GAGE.—Vertical staff fastened to downsti‘eam side of the old timber dam; read daily .

during open-water season, to hundredths; elevation of zero of gage, 1,206.94 feet.
DISCHARGE MEASUREMENTS.—At low water made by wading 1 mile below dam; at

high water, from cable 200 yards upstream.

CHANNEL AND coNTROL.—Gravel and boulders; practlcally perma.nent
WinTER FLow.—Discharge relation affected by ice; flow determined by frequent

current meter measurements made through the ice.
Accuracy.—Conditions are favorable for good results.

Cooreration.—Estimates of daily discharge furnished by Vielé, Blackwell &

Buck, consulting engineers, New York City.
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Daily dzscharye, in second-feet, of Sturgeon River near Sidnaw, Mich., for the years endmy
Sept. 80, 1913-1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
710 275 175
600 240 | | 165
585 210 150

]
&8
e
3a
=44
o&

EEELY BBUER zunun nzaui gNERg 38888

455 | 45| 25

40| 38| 22

4207 365 200

280 | 350 190 .
20| 315 175

240 | 245

35| 10| 175

200 w5{ 2101 .

E8E BBEEE B8
g
g

g
g 8
8 g
S¥ER8s SEREN SuNES BEBEE USR8 L5573

240 140 120
210 140 190
210 130 175
210 150 120
260 165 80
280 |....... Bl 2.,

330 165 60 74
325 147 210 52

315 112 178 47 165
305 242 12 " 145 45

300 225 108 130 42 236
285 215 95 80 36 213
295 200 800 88 75 34 186
270 258 770 93 70 30 149
285 246 675 99 50 29, 120
300 242 580 88 40 37 104
315 525 60 36 40 100
330 450 <8 67 37 116
3356 390 45 103 43 120
325 350 42 170 42 108
300 173 328 4 202 37 140
285 340 283 125 60 36 191
275 580 242 32 123 32 230
258 950 218 29 93 30 218
246 258 2,280 195 29 80 29 202
213 238 2,250 185 29 » 2 160
160 240 1,875 180 29 60 37 135
147 280 .| 1,600 360 30 47 36 112
135 335 .| 1,440 360 36 112 51 93
156 420 .| 1,340 330 43 145 96 85
213 510 1,410 300 52 112 104 90
375 3.1 1) FRP: RPPPOR R ST 1,530 205 60 75 93 e
420 475 |. 53 -| 1,500 288 60 80 85 72
405 456 |. 1,250 270 170 115 74 60
385 440 3,050 2421 283 120 65 52
360 400 2,520 22 295 103 51 50
835 '...... B T 190 ...... ki 83 ...
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Daily discharge, in second-feet, of Sturgeon River nedr Sidnaw, Mich., fm' the years ending
Sept. 30, 1913—15—Cont1nued

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

1914-15. B
1 . 27 47 29
270 58 27
241 92 26
196 213 2
226 270 23
241 283 22
260 241 22
213 213 21
150 180 20
125 150 22
112 115 24
185 27
224 82 37
213 66 45
241 58 9

NOTE. —Dlscha.rge determined from a rating curve based on 24 discharge measurements, 8 of which
were made in 1912, 14 in 1913 and 1 each in 1914 and 1915.

Monthly discharge of Sturgeon River near Sidnaw, Mich., for the years ending Sept. 30,
1918-1915.

[Drainage area, 155 square miles.]}

Discharge in second-feet. Run-off

(depth in

Month, Per 13110 i‘;ls on
. : rainage

Maximum. | Minimum. | Mean. sgtllla:e area). '

1912~13.

0.703 0.81
. 605 .68
. 968 1.12
.452 .52
.290 .30
.574 .66
7.10 7.92
2.21 2.556
1.60 1.78
1.06 1.22
.202 .23
. 806 .90
1.38 18.69
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Monthly discharge of Sturgeon River near Sidnaw, Mich., for the years ending Sept. 30,
1918-1915—Continued.

[Drainage area, 155 square miles.]

Discharge in second-feet. Run-off’
(depth in
Month. Per i(lilm es on
Maximum. | Minimum. | Mean. | square . inage
. mile, area).
1913-14
L0752 71) 1<) 420 135 290 1.87 2.16
- . . - : 287, ¢ 1.85 2.06
140 .903 1.04~
2 68.5 e, 415 .48
a53.4 .34 34
a 59 @, 358 .41
883 5.70 6.36
543 3.50 4.04
88.4 570 .64
106 . .79
48.7 314 .36
134 . .97
160 fooeooao... 19.65
70.2 .453 .52
147 .948 1.06
156 1.01 }° 1.16
a79.5 a, 482 .56
262.0 a.376 .39
2 59.6 a.361 .42
598 3.86 4.31
595 3.84 4.43
311 2.01 2.24
154 -994 1.15
88.7 .572 .66
132 .852 .95
ThE JOAT -« - eeremerenennennamnaanacnns 1,410 |oeeeenenn. .. 205 |oeerennnn 17.85

@ Records obtained about a mile below regular station; drainage area, 165 square miles.

NOTE.—ComPuted by engineers of the Geological Survey from records turmshed by Vielé, Blackwell
& Buck, consulting engineers, New York City.

PERCH RIVER NEAR SIDNAW, MICH.

LocaTioN.—A+t the culvert of the Duluth South Shore & Atlantlc Railway, about 3
miles east of Sidnaw.

DRAINAGE AREA.—60 square miles.

RECORDS AVAILABLE.—September 28, 1912, to September 30, 1915.

Gace.—Vertical staff nailed to a small tree 800 feet north of the Duluth, South Shore &
Atlantic Railway culvert; read daily during open-water season to hundredths.

DisCHARGE MEASUREMENTS.—At low stages, made by wading; at high stages, from
highway bridge at lower side of railroad culvert.

ConTrOL.—Cobbles and boulders; practically permanent.

WinTER FLow.—Discharge relation affected by ice; flow determined by frequent
current-meter measurements made through the ice.

Accuracy.—Conditions favorable for good results.

CoorerarioN.—Estimates of daily discharge have been furnished by Vielé, Blachell
& Buck, consulting engineers, New York City. .
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Dasily discharge, in second feet, of Perch River near Stdnaw, Mich., for the years ending
Sept. 30, 1913-1915.

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

1912-13.
240 134 152 47 32
225 123 134 41 29
200 110 160 42 33
195 95 162 - 41 37
190 103 168 35

160 148 134 31 33
148 150 120 39 32
134 139 18 37 31
133 110 100 36 32

g

8

E
ZRRES 88

-
@
-3
—

3
o
=3
®
'S
-3
&

b 18 71 31 93
102 134 68 35 90
103 168 65 37 87
130 160 60 33

134 --..... 50 33 feeeennn
440 100 87 52 69
395 93 77 56 72

242 69 40 28 85
225 68 33 31 78
223 54 31 32 89
220 49 29 36 72

123 39 56 78 49
118 98 1 (- 69 48
110 65 70 46
105 93 63 69 4“4




Daily discharge, in second-feet, of Perch River near Sidnaw, Mich., for the years ending

§TREAMS TRIBUTARY TO LAKE SUPERIOR.

Sept. 30, 1918-1915—Continued.

31

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

28 162 94 81 43 33
29 156 89 83 55 34
31 158 83 86 81 33
34 166 80 89 113 33
38 168 77 87 135 32
47 173 187 86 140 28
78 180 199 81 128 29
92 191 210 78 111 29
98 187 212 78 98 29
154 178 217 62 94 32
155 166 200 66 79 36
148 178 200 79 66 37
152 191 189 89 55 40
162 189 172 93 52 8%
180 190 150 98 49 100
202 182 128 105 50 98
210 174 123 98 49 98
226 162 115 89 47 .95
217 154 119 | . 86 46 93
209 146 128" 76 43 87
198 144 135 73 40 82
188 200 127 71 40 |, 76
174 196 124 66 40 68
162 180 113 62 42 73
158 166 101 55 40 .81
154 161 192 b4 38 105
156 130 “53 40 110
158 120 86 51 38 95
162 108 83 50 37 90
160 105 80 48 36 81
esevans 100 foeee... 44 36 ..ot

Nore.—Discharge determined from a rating curve based on 18 discharge measurements, three of which
were made in 1912, eleven in 1913, two in 1914, and two in 1915.
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Monthly discharge of Perch River near Sidnaw, Mich., for the years ending Sept. 30,

1913-1915.
[Drainage aresa, 60 square miles.}
Discharge in second-feet.
) scharge in s oo (gun—o &
. epth in
R Month. N Per inches on
Maximum. | Minimum. | Mean. | square | Grainage
-1 “thile area).
1912-13.
October. .. PN 40.7 0.678 0.78
33.8 . 563 .63
37.2 . 620 .71
22 .367 .42
19 .317 33
22 . 367 42
241 4.2 4.48
143 2.38 2.74
130 2.17 2.42
100, 1.67 1.92
40.1 . 668 N
50.5 . 842 .
73.3 1.22 16. 56
1913-14 -
1.54 1.78
1.60 1.78
865 1.00
647 .75
375 .39
. 410 .47
2.62 2.92
3.13 3.61
. 888 .
1.02 1.18
.808 .93
1.27 1.42
1.27 17,22
. 600 .69
. 845 .94
. 650 .75
. 500 .58
478 .50
. 430 .50
2.32 2.59
2.72 3.14
2,22 2.48
1.24 1.43
1.06 1.22
1.08 1.20
Theyear........cooiiiiiiiaiiiiaiiinnn 226 |aeeaianll F 70.8 1.18 16.02

Nore.—Com; “lputed by engineers of the Geological Survey from records furnished by Vielé, Blackwell
& Buck, consulting engineers, New York City. .

STREAMS TRIBUTARY TO LAKE MICHIGAN.
ESCANABA RIVER NEAR ESCANABA, MICH.

LocattoN.—At quarter-section corner between secs. 24 and 25, T. 40 N., R. 23 W,
at highway bridge between Escanaba and Gladstone, a.bout 9 mlles north of
Escanaba and 4 miles above mouth of river.

DRrAINAGE AREA.—800 square miles.

RECORDS AVAILABLE.—August 25, 1903, to March 31, 1909; June 1, 1909, boSeptember
30,1915. Discharge measurements only, April, May, and July, 1903.

Gace.—Standard chain gage attached to bridge; read daily, in the morning, to tenths.
Gage reader, Regis Beauchamp.

DISCHARGE MEASUREMENTS.—Made from downstream side of bridge.

CHANNEL AND CONTROL.—Probably permanent. '
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ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.5 feet April
17,18, and July 1; minimum stage recorded, 2.0 feet September 3 to 5 and 9 to 11.

Winter FLow.—Discharge relation affected by ice, which sometimes remains for
nearly four months.

Accuracy.—Discharge relation during logging season may be affected by backwater
from log jams. The station-has not been visited since July 16, 1908, and gage
heights as given in the following table may therefore be in error because of
elongation of the gage chain or changes in the position of the gage.

No discharge measurements were made at this station during the year.

Daily gage height, in feet, of Escanaba River near Escanaba, Mich., for the year ending
Sept. 80, 1915. -

Day. Oct. | Nov. | Dec.
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NotEe.—Discharge relation probably aﬁectgd by ice Nov. 15 to Mar. 31.
MENOMINEE RIVER BELOW KOSS, MICH.

Locatron.—In sec. 5, T. 33 N., R. 23 E. at ““Grand Rapids,”’ about 4 miles below
Koss, Marinette County, Mich., and 3 miles west of Ingalls, Mich. Little Cedar
River, draining an area entirely in Michigan, enters from the left about half a
mile below the station.

DrAINAGE AREA.—3,790 square miles.

Recorps AvAILABLE.—July 1, 1913, to September 30, 1915,

Discaarae.—The flow is computed by the Menominee & Marinette Light & Traction
Co., of Menominee, Mich., asfollows: Each hour the load on the generators is noted
and gage heights read of the head and tail water to determine the hedd on the spill-
way of the dam and the acting head on the turbines. The flow through the turbines
for each hour is taken from a table giving the discharge. corresponding to load
and head. The flow over the spillway is taken from a table computed from a

54808°—wsp 404—17—3
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weir formula. When water is wasted through the gates the magnitude and dura-
tion of the gate openings are noted and the quantity wasted is determined from
computed tables. The sum of the hourly flow through the turbines and over
the spillway, plus the quantity wasted through the gates, divided by the num-
ber of seconds in 24 hours, gives the average discharge in second-feet for the
day. No account is taken of the water passing through the exciter turbine nor
of waste over the ‘‘trash gate’’ at the power house. This amount is, however,
relatively small.

ExTREMES OF DISCHARGE.—Maximum daily discharge during year, 8,650 second-feet
April 13; minimum daily discharge, 1,170 second-feet December 27, 1914.

1913-1915: Maximum daily discharge, 20,800 second-feet May 3, 1914; mini-
- mum daily discharge, 1,000 second-feet June 14, 1914. )

Accuracy.—No measurements have been made by the Survey engineers at this
plant, but measurements made at Koss, Mich., during the year ending Septem-
ber 30, 1914, compare closely with the discharge determined at the power house.

CooreraTION.—Discharge records furnished by Edward Daniell, general manager
of the Menominee & Marinette Light & Traction Co.

Daily discharge, in second-feet, of Menominee River below Koss, Mich., for the year ending
’ Sept. 80, 1915.

\

Day. Oct. | Nov. | Dec: | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept
2, 2,550 | 1,340 | 1,350 | 1,570 | 2,430 | 7,050 { 4,470 | 4,970 | 2,190 | 1,660 -
1,970 | 3,140 | 1,500 | 1,340 | 1,610 | 2,300 | 6,560 | 3,430 | 6,420 | 2,480 | 1,700
1,860 | 3,660 | 1,360 | 1,610 | 2,020 | 2,270 | 6,260 | 3,070 | 5,320 | 2,320 | 1,710
2,360 | 3,500 | 1,390 | 1,680 | 1,960 | 2,200°| 6,030 | 3,340 | 4,780 | 2,700 | 1,560
2,450 | 3,500 | 1,340 | 1,640 | 1,840 | 2,600 | 6,300 | 3,070 | 4,840 | 3,220 | 1,440
2,480 | 3,300 | 1,570 | 1,480 | 1,960 | 2,150 | 6,270 | 2,280 | 4,900 | 4,880 | 1,280
,530 | 3,100 | 1,760 | 1,610 | 1,720 | 3,740 | 6,520 | 3,080 | 4,540 | 5,930 | 1,280
2,460 | 2,530 | 1,690 | 1,460 | 1,540 | 4,980 | 6,930 | 2,410 | 4,650 { 6,150 | 1,540
2,580 | 2,280 | 1,620 | 1,340 | 1,520 { 5,510 | 7,480 | 6,250 | 4,320 | 5,720 | 1,550
2,240 | 2,020 | 1,610 | 1,740 | 1,860 | 8,000 | 8,040 | 6,600 | 4,030 | 5,350 | 1,350
2,430 | 1,830 | 1,420 [ 1,770 | 1,860 | 7,550 | 8,150 | 6,480 | 3,700 | 5,580 | 1,420
2,530 | 1,910 | 1,340 | 1,690 | 1,790 | 7,990 | 7,840 | 6,520 | 3,830 | 4,290 | 1,240
2,570 | 1,720 | 1,630 | 1,520 { 1,810 | 8,650 | 7,800 | 5,900 | 4,660 | 3,980 | 1,790
2,480 | 1,390 | 1,820 | 1,620 | 1,770 | 8,590 | 6,400 | 5,950 | 4 950 | 3,330 | 2,050
2,790 | 1,200 | 1,710 | 1,570 { 1,750 | 7,940 | 6,320 | 5,930 | 4,630 | 2,380 | 2,220
2,860 | 1,800 | 1,700 | 1,570 | 1,740 | 7,340 | 6,620 | 5,740 | 4,260 | 2,130 | 3,460
2,630 | 1,620 | 1,670 | 2,110 { 2,120 | 6,800 | 6,310 | 4,910 | 4,340 | 2,340 | 4,940
1,850 | 1,420 | 1,540 | 1,910 | 1,930 | 7,060 | 6,350 | 4,280 | 4,040 | 1,960 | 5,120
1,800 | 1,360 | 1,480 | 1,820 | 1,890 | 7,790 | 6,030 | 4,630 | 4,000 | 3,400 | 4,780
1,930 | 1,550 | 1,840 | 1,790 | 1,880 | 7,380 | 5,380 |- 4,950 | 4,050 | 2,520 | 4,110
1,970 | 1,560 | 1,820 | 1,750 | 1,770 | 7,110 | 5,260 | 6,080 | 3,560 | 2,260 | 4,280
2,320 | 1,460 | 1,680 | 1,810 | 1,780 | 6,700 | 5,420 | 5,820 | 3,080 | 2,200 | 3,060
2,500 [ 1,640 | 1,700 | 1,830 | 1,780 | 6,380 | 6,330 | 5,730 | 2,870 | 2,150 | 2,800
2,440 | 1,550 | 1,610 | 2,050 | 2,230 | 6,500 | 6,980 | 4,470 | 2,680 | 2,130 | 3,070
2,790 | 1,330 | 1,540 | 2,010 | 2,490 | 6,440 | 7,480 | 4,380 | 2,220 | 2, 2,730
2,660 | 1,390 | 1,410 | 1,910 | 2,500 | 6,000 | 7,220 | 4,460 | 2,560 | 2,160 [ 2,380
2,730 | 1,170 | 1,700 | 1,790 | 2,510 | 6,680 6,%3 3,690 | 2,380 | 2,190 | 2,300
2,680 | 1,220 | 1,660 | 1,770 | 2,440 | 6,560 | 6, 3,340 | 2,500 | 2,110 | 3,660
2,580 [ 1,400 | 1,440 |..%.... 2,280 | 7,000 | 5,940 | 2,950 | 2,450 | 1,940 [ 3,560
2,460 | 1,820 | 1,550 |....... 2,180 | 7,190 | 5,540 | 3,970 | 2,350 | 1,840 | 3,660
eenas 1,460 | 1,620 |....... 2,410 |....... 4,640 |-...-.. 2,350 | 1,270 |.......

Noge.—Discharge computed by the Menominee & Marinette Light & Traction Co. See “Discharge”
under station description. During October and November, and to some extent throughout the remainder
of the low-water period ofthe year, and especially on Aug. 31, the flow past the station drops off, owing to
holding back of water at dams upstream.
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Monthly discharge of Menominee River below Koss, Mich., for the year ending Sept. 30,

1915,
. {Drainage area, 3,790 square miles.}

. Discharge in second-feet. Run-off

’ (depth in

Month. Per 1(111‘.0 1es o1

Maximum. | Minimum. | Mean. | square ainage

mile. | 8rea)

2,960 1,900 2,410 0.636 0.73
2,860 1,850 | 2,410 .636 i
3,660 1,170 1,980 60
1,840 1,340 1,580 L417 .48
2,110 1,340 1,700 .49 47
2,510 1,520 1,950 .515 59
8,650 2,150 | 6,000 1.58 1.76
8,150 4,640 6,530 1.72 1.98
6,600 2,280 4,610 1.22 1.36
6,420 2,220 3,880 1.02 1.18
6,150 1,270 3,080 .813 .94
5,120 1,240 2,590 .683 8
The year......ccceecvaminmaannaaia. RO 8,650 1,170 3,230 .852 11.56

Nore.—Computed by engineers of the United States Geological Survey from records of daily discharge
furnished by the Menominee & Marinette Light & Traction Co.

BRULE (MENOMINEE) RIVER NEAR FLORENCE, WIS.

Locarton.—In sec. 10, T. 40 N, R. 18 E., at highway bridge near Washburn Farm,
3% miles north of Florence, Florence County, 1 mile above the mouth of Paint
Creek and 6 miles above the mouth of Michigamme River, both entering from the
left.

DRAINAGE AREA.—344 square miles (measured on Wisconsin Geological and Natural -
History Survey map, edition of 1911; scale, 1 inch=:6 miles).

RECORDS AVAILABLE.—January 24, 1914, to September 30, 1915.

Gaee.—Chain gage fastened to upstream side of highway bridge; read twice daily,
morning and evening, to quarter-tenths, by R. N. Washburn.

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

CHANNEL AND cONTROL.—Firm gravel, smooth; left bank high; right bank of medium
height and may overflow at extremely high stages,

EXTREMES OF DISCHARGE.—Maximum stage recorded during year: 3.3 feet, April 1
(discharge, 908 second-feet); minimum discharge, 185 second-feet, recorded by
discharge measurement made February 4.

1914-15: Maximum stage recorded, 4.6 feet at 1 p. m. May 1 and 3, 1914 (dis-
charge, 1,730 second-feet), minimum discharge recorded by discharge measure-
ment made February 4, 1915.

WinTer FLow.—Discharge relation seriously affected by ice; flow determined from
discharge measurements, observer’s notes, and weather records.

ReguraTioN.—Logging dams above the gage are so operated that during the spring
large volumes of water are released to facilitate log driving; the flow during such
periods fluctuates rapidly; flow for remainder of year probably natural: The
natural flow may be increased somewhat throughout the year by discharge from
mine pumpage.

Accuracy.—Rating curve well defined; diurnal fluctuation apparently small; owing
to some uncertainty in gage readings the records can not be considered better

. than fair,
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Discharge measurements of Brule River near Florence, Wis., during the year ending

Sept. 30, 1915.

.
Gage Dis- Gage Dis-
Date. | -  Made by— height. | charge, | D3te Made by— height, | charge.
t
Sec.t Feet. | Sec.Ht.
Nov. 10 284 || Mar. 4¢ M. F.Rather....__.... 3.40 251
Jan. 13q 222 || Apr. 10 |..... [ 0 R 2.72 588
Feb. 4dq 185 ay 22 | H.C, Beekman........ 2.75 607
o Measurement made under complete ice cover.
Daily discharge, -in second-feet, of Brule River mear Florence, Wis., for the year ending
Sept. 30, 1915.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
305 351 328 908 480 376 506 262 284
351 351 305 878 453 351 506 351 262
328 351 305 848 534 376 506 453 262
305 305 305 788 506 401 506 617 241
305 328 284 788 534 453 453 673 220,
240 190 270
284 305 305 788 673 506 401 617 220
212 284 305 788 730 506 506 561 220
241 284 305, 788 730 480 453 480 241
220 328 305 788 848 534 480 453 220
305 328 305 788 645 506 730 401 328
376 305 305 848 376 480 453 351 284
305 351 284 848 401 506 589 305 284
305 351 730 328 401 506 305 328
328 305 730 401 401 480 284 480
401 328 673 351 453 453 351 702
215 230 350
351 305 270 673 453 480 561 351 519
328 328 617 401 453 480 305 617
‘305 305 617 351 427 401 305 589
328 305 . 589 351 480 401 284 589
284 305 561 376 427 401 262 506
305 305 561 351 401 376 262 351
351 305 506 351 427 351 284 328
328 305 506 351 453 351 262 351
305 305 453 328 480 328 284 328
305 351 480 351 561 305 241 401
260 180 280 450
305 305 480 328 534 328 262 427
284 328 506 351 427 305 284 453
328 305 534 351 506 284 262 401
305 351 506 305 534 262 305 427
305 328 506 351 506 305 328 401
328 ... 1 feeeneee 328 |.eu---. 262 305 |.......

NotE.—Discharge determined as follows: Oct. 1 to Dec. 12 and Apr. 1 to Sept. 30 from a rating curve

well defined between 262 and 968 second-feet; Apr. 2, interpolated; Dec. 13 to

ar. 31, estimated, because

of ice, from discharge measurements, observer’s notes, and weather records. Braced figures show mean

discharge for period included.



/ STREAMS TRIBUTARY TO LAKE MICHIGAN.

. 37

Monthly discharge of Brule River near Florence, Wis., for the year ending Sept. 80, 1915.

{Drainage area, 344 square mil\es.]

Dischérge in second-feet.

st
epth in
Month. P inches on Accu
i ini o drainage |"2¢V:
Maximum.| Minimum. | Mean., | square
mile area).
310 0.901 1.04 | B.
320 .930 1.04 | B.
279 .81 .94 | C.
211 .613 .71 | D.
230 . 669 .70 | D.
360 1.05 1.21 | D.
669 1.94 2.16 | B.
441 1.28 1.48 | B.
461 1.34 1.50 | B.
427 1.24 1.43 | B.
356 1.03 1.19 | B,
375 1.09 1.22 | B.
370 1.08 14.62

PINE RIVER NEAR FLORENCE, WIS.

Location.—In secs. 23, 26, T. 39 N., R. 17 E., at highway bridge, 8 miles southwest
of Florence, Florence County, and 12 miles above mouth of the river. Popple
River enters from the right about 200 feet above the station. -

DRAINAGE AREA.—H18 square miles (measured on Wisconsin Geological and Natural
History Survey map, edition of 1911; scale, 1 inch=6 miles).

RECORDS AVAILABLE.—January 22, 1914, to September 30, 1915.

Gage.—Standard chain gage fastened to guard rail on upstream side of bridge; read
twice daily, morning and evening, to half-tenths by William Taft.

DiscHARGE MEASUREMENTS.—At medium and high stages made from upstream side
of bridge; at low stages by wading.

CHANNEL AND CONTROL.—Coarse gravel and stones; left bank high and will not
overflow; right bank low and may overflow areund approach to bridge during
extremely high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year when discharge
_ relation was not affected by backwater, 4.4 feet August 6 and 7 (discharge, 1,050
" second-feet); minimum recorded stage, 1.6 feet September 6 and 7 (discharge,
118 second-feet).

1914-15: Maximum stage when discharge relation was not affected by back-
water, 5.2 feet August 24 and 25, 1914 (discharge, 1,370 second-feet); minimum
stage recorded: September 6 and 7, 1915 (discharge, 118 second-feet).

WinteR FLow.—Discharge relation seriously affected by ice; flow determined from
discharge measurements, obgerver’s notes, and weather records.

RecuLaTION.—River used for log driving in spring; backwater at gage caused by
closing of gates of a dam below; observations discontinued during such periods.
Discharge as published believed to be nearly the natural flow.

Accuracy.—Rating curve well defined; channel permanent; gage-height records not
very reliable; results probably fair.
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Discharge ‘measurements of Pine River near Florence, Wis., during the year ending Sept.

30, 1915.
Date. Made by— h‘jﬁf’t_ c&fée, Date. © Made by— hfi"g%"t' ch];ge;'
Feet. | Sec.-ft. Sec.ft.
Nov. 11 | G. H. Canfield. . 2,22 311 || Mar. 4o 210
Jan. 13a|..... do........ J 3.35 210 || Apr. 100 696
Feb. 4e| M. F. Rather... 3.65 168 ay 22 853

o Measurement made under complete ice Gover.
b Incomplete ice cover below bridge.

Daily discharge, in second-feet, of Pine River near Florence, Wis., for the years ending
Sept. 80, 191415,

i

Day. Jan. | Feb. | Mar. | Apr. | Junme. | July. | Aug. | Sept.

185

170

160
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Daily discharge, in second feet, of Pine River near Florence, Wis., for -the years ending
‘Sept. 30, 1914-15—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | June. | July. | Aug. | Sept.
1914-15
40| 32 725 | 552 156
368 | 340 60| 518 266 143
3 354 655 | 484 | 319 143
3121 368 620! 413| 600 13
32| 382 552| ags5| o041 143
360 | 20| 170 2| 555
287 | 368 58| 385 1,050 118
340 | 340 586 | 3521 1,050 118
3681 340 eo| 319| ‘977 143
306 | 340 620 303| 905 169
396 | 3% 60| 303| 761 256
306| 32 655 | 553| 600 287
368 326 655 586 586 287
W o 2w M) W
7| 340 .
262 L080| 55| ms2| 385 352
265 200 205| 260
300 586 | s52| 368 385
312 (b 340 58| 58 | 352 451
L [ e | Y 620 | 352| 287 518
BT | T e 620! 352| 272 518
ETE | R | K N I R S 552 | 319 225 484
k7 \ A R I N R ORI 518 319 295 484
soff | | i 84| 319| 196 484
a0 | | | i 41| 39| 196 451
L | N N N R 48| 352| 191 518
EYC 2| I I A I R OORN 32| 319 182 552
b TR 31| 400, 20 170} 20| 340 2871 287|196 620
2. 312 3191 287 182 552
28,00 312 319 22| 169 552
29, 312 352| 256 169 518
30, ... 312 352| 25| 169 484
3oLl szl L .22 186 ...... .

Note.—Discharge com*mted as follows: June 1 to Nov. 14, 1914, from a rati i curve well defined between

287 and 1,280 second-feet; irom June 1 to Sept. 30, 1915, from a rating curve well defined above 256 second-feet.
June 8 and Oct. 10, 1914, interpolated. No discharge records available Apr. 23 to May 30, 1914,.and Apr.
10 to May 30, 1915; because of backwater at_gage (see regulation in station description). Discharge Jan.
22t0 Apr. 15, 1914, and Nov. 15, 1914, to Apr. 7, 1915, estimated, because of ice, from discharge measturements,
observer’s notes, and weather records. Braced figures show mean discharge for period included.

Monthly discharge of Pine Riwver near Florence, Wis., for the years ending Sept. 30,
1914~15. .

[Drainage area, 518 square miles.)

Discharge in second-feet. Run-off
" (depth in
Month, Per | incheson |AcCU-
Maximum. | Minimum.| Mean. | square | drainage |*3¢Y-
mile. area).

200 0.386 0.14 | C.
172 .332 351 D,
202 -390 .45 | D.
503 971 .1l cC.
523 1.01 1.13 | B,
655 1.26 1.45 | B.
692 1.34 1.54 | B.
596 1.15 1.28 | B.
333 .643 .74 | B.
363(. .01 C.
283 .546 .63 | D.
196 .378 4| C.
200 .386 40| C.
275 »531 61 | C.
77 1.49

540 1.04 1.16 | B.
305 . 763 .88 | B.
429 828 - .95 | B.
356 . 687 77 | B.
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PIKE RIVER AT AMBERG, WIS,

LocarroN.—In sec. 15, T. 35 N, R. 21 E., at Chicago, Milwaukee & St. Paul Railway
bridge half a mile south of Amberg, Marinette County, immediately below the
junction of the two branches of the Pike River and about 11 mlles above the
mouth.

DRAINAGE AREA.—240 square mdes (measured on Wisconsin Geological and Natural
History Survey map, edition of 1911; scale, 1 inch==6 miles).

RECORDS AVAILABLE.—February 26, 1914, to September 30, 1915.

Gacer.—Chain gage fastened to guard rail on upstream side of bridge; read once daily,
in the morning, to quarter-tenths, by Frank Bunce.

DISCHARGE MEASUREMENTS.—At medium and high stages made from a highway
bridge quarter of a mile downstream from the bridge to which the gage is fastened;
at extreme low water by wading.

CHANNEL AND CoNTROL.—Solid rock and some loose granite bowlders; channel per-
manent but very rough at gage. Banks medium high, but do not overflow., .

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.7 feet April 11
(discharge, 778 second-feet); minimum stage recorded, 1.55 feet September 7
(discharge, 109 second-feet).

1914-1915: Maximum stage recorded, 4.65 feet at 8.10 p. m. July 14, 1914 (dis-
charge, 1,200 second-feet); minimum stage recorded, 1.55 feet September 7
1915 (discharge, 109 second-feet).

WinTER FLOW.—Discharge relation seriously affected by ice; flow estimated from
discharge measurements, observer’s notes, and weather records. -

Accuracy.—Rating curve well defined; channel permanent; no diurnal fluctuation;
records excellent.

Dzscharge measurements of Pike River at Amberg, Wis., durmg the year ending Sept 30,

1915.
¥ B
' Gage Dis- Gage | Dis-
Date. Madeby—  |yneight.| charge. | D3t Made by— height. | charge.
Feet. | Sec.ft. Feel. | Sec.Hfl.
Nov. 8| G.H. Canfield.. 1.97 202 || Mar. ¢5 | M,F. Rather........... 2.45 145
Jan. a14 |._... do. ...l 2.03 134 || June 28 | H.C.Beckman.......,. 2.02 211
Feb.a 3 | M. F. Rather ........... 2.17 141

a Measurement made with ice present at gage section and control.
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Daily discharge, in second-feet, of Pike River at Amberg, Wis., for the year ending Sept. 30,
1915. .

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
N 217 185 192 437 244 318 148 122
204 192 204 364 244 318 148 122
204 204 204 348 230 364 1801 . 128
204 217 303 |. 380 217 348 318 128
199 217 1| 364 380 204 364 444 114
170 135 140 145
192 204 |} 582 364 258 348 493 114
217 204 - 658 396 348 318 582 109
288 199 698 620 412 303 582 128
318 192 738 582 396 258 493 148 .
288 185 738 510 364 217 396 158
273 185 78 461 364 230 333 138
258 185 . 738 412 348 318 258 158
230 169 658 396 333 333 230 169
230 582 364 318 | - 303 217 204
217 510 333 288 244 192 258
135 135 160 150 ) ~
217 160 |, 510 318 258 244 204 273
217 510 348 230 258 199 230
204 476 333 204 230 192 217
204 476 318 380 217 158 169
204 444 318 582 204 142 230
199 428 303 582 180 148 192
199 396 428 510 176 148 176
199 364 510 412 | 169 142 158
217 396 476 348 192 169 158
230 412 396 318 217 142 138
o17 [p 2001 180 135 150 175\ 3961 395 | a4 | ooa| 14s| 128
380 412 230 230 154 148
204 444 364 217 192 134 180
204 582 348 230 169 142 138
192 510 318 348 158 142 118
JRCND A N N T MO 288 [o.o.... 148 138 |.......

NoTE.—Discharge determined as follows: Oct. 1 to Nov. 13 qnd Apr. 1 to Sept. 30, from arating curve
well defined between 180 and 1,120 second-feet; Nov. 14 to Mar. 31, estimated, because of ice, from -
discharge measurements, observer’s notes, and weather records; May 1 and 11, interpolated. Braced
figures show mean discharge for period included.

Monihly discharge of Pike River at Amberg, Wis., for the year ending Sept. 30, 1915.

[Drainage area, 240 square miles.] >~

B Discharge in second-feet. (ge“ntﬁ’ 1;f
n
Month. Per incﬁes on ‘l};fccy“'
Maximum.| Minimum.| Mean. | square d’;'rg;)‘ge
« mile. :
221 0.921 1.06 | A,
189 . 788 .88 | C.
145 . 604 .70 | D.
135 . 562 . .C.
150 . 625 . .
157 . 654 .75 | C.
, 489 2.04 2.28 | A.
394 1.64 1.89 | A,
322 1.34 1.50 | A.
251 1.05 1.21 | A.
242 1.01 1.16 | A,
162 .675 W75 [ AL
238 .992 13.48

PESHTIGO RIVER AT HIGH FALLS, NEAR CRIVITZ, WIS.

Location.—In sec. 1, T. 82 N., R. 18 E., at High Falls, near Crivitz, Marinette
County, about a quarter of a mile downstream from power house of the Wisconsin '
Public Service Co.; 1 mile upstream from Thunder River (coming in from the
right), and 15 miles by road northwest of Crivitz.



42 SURFACE WATER SUPPLY, 1915, PART IV.

DrAINAGE AREA.—585 square miles (measured on map by Wisconsin Geological and
Natural History Survey, edition of 1911; scale, 1 inch—=6 miles).

RECORDS AVAILABLE.—August 3, 1912, to September 30, 1915.

Gaae.—Barrett & Lawrence water-stage recorder, set over a wooden well about 15
feet from the left bank and quarter of a mile downstream from power house; well
is protected from floating logs by a large boulder.

DiscHARGE MEASUREMENTS.—Made from cable, half a mile below the gage.

CHANNEL AND CONTROL.—Banks at control and measuring section are high and will
not overflow. The control for the gage at low stages is a small gravel riffle about
50 feet downstream from the gage; at medium and high stages this control is
apparently drowned out and is probably formed by some point farther downstream.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.82 feet at 6 p. m.
April 12 (discharge, 1,410 second-feet); minimum stage recorded, 1.1 feet at 5
p. m. March 21 (discharge, 54 second-feet).

1912-1915: Maximum stage recorded, 6.0 feet at 1 p. m. May 24, 1914; (discharge,
2,740 second-feet); minimum recorded stage that of March 21, 1915. Owing to
artificial regulation, extremes given do not represent the natural flow.

WinTer FLoW.—Because of the relatively warm water in the large service reservoir
ice does not form on the river in the vicinity of the gage; open-water rating curve
used throughout year.

Diversions.—About 2 second-feet of seepage water enters the river below the gage
but above the cable and is included in the published estimates.

RecurarioNn.—Flow controlled by operation of the power plant. During log-driving
seasons large and sudden fluctuations are caused by the operation of logging and
sluice gates. The fluctuation due_to changes in load are relatively small. The
mean monthly flow does not represent the natural flow because of storage.

Accuracy.—Rating curve very well defined between 145 and 3,980 second-feet, and
all conditions at the station are favorable for the collection of excellent records.

»  Owing, however, to possible errors in mean gage heights because of lag in record-
ing mechanism of water-stage recorder, the estimates are rated “good.” .

CoopeEraTION.—Recording-gage records furnished by the Wisconsin Public Serv-
ice Co.

Discharge measurements of Peshtigo River at High Falls, near Crivitz, Wis., in 1914.
[Made by G. H. Canfield.]

Date. Gay Dis-

height. | charge.
Feet. Se\c -7t
2.22 352
2.47 489
1.9 228

Daily discharge, in second-feet, of Peshtigo River at High Falls, near Crivitz, Wis., for the
years ending Sept. 30, 1912-1915.

Day. Aug. Sept. Day. Aué. Sept. - Day. . Aug. | Sept.
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Daily discharge, in second-feet, of Peshtigo River at High Falls, near Crivitz, Wis., for the
. years ending Sept. 30, 1912-1915.—Continued

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

340 340 382 318 320 445 11,180 1,340 565 615 250
395 385 540 440 255 280 514 | 1,150 | 1,520 586 | 676 263
395 356 590 460 280 315 { 1,060 1, 518 705 338
396 445 675 435 290 3151 1,390 920 1, 403 | . 530 485
395 370 681 386 282 | 31511,410 (1,130 | 1, 485 380 501
390 416| 205| 300 1,350 1,100 1, 650 | 442 512
470 370 742 398 306 328 1,280 § 1,100 | 1, 585 445 510
470 | 388 400 292 325{1,280|1,100] 1, 59 | 486 540
435 397 478 306 1, 1,100 660 416 488
430 397 465 396 330 403 | 1,340 | 1,180 640 385 387,
396 4 370 310 5| 1,240 | 1,120 451 494 375
340 495 534 305 1,010 | 1,220 950 710 520 350

650 510 4985 330 316 970 | 1,080 { 1,010
386 330 990

692 404 | 302 940 | 1,240 75| 315 310
602 | 376| 424|-346| 275| 645]1,390
570 442 302 | 425]1,480| 760 706 | 446 330
518 | 413| 463 360f 304 510]1,930]| 850- 574 | 452 319
405| 552 486| 330| 314 535)2,200] 1,010 578 | 455 316
520 420 490 334 ) 580 2,330 | 1,000 670 | 455 410
550 | 295| 490| 352| 843 | 650 (2,480 | 1,000 574 | 395 680
560 | 325| 300| 350 612 | 1,810 | 1,060 2951 308 650
554 | 345! 405| 3855 265| 516 2,150 | 1,270 464 | 378 805
388 | 295 392| 352 300| 5421 2,050 | 1,460 480 | 255| 1,040
432 368 © 310 552} 1,900 1,670 458 | 290
455 360( 425) 3121 310 548 1,800 | 1,590 456 | - 310 906
520 338| 460| 330 308| 500 1,710 1,360 700 [ 344 938
380 | 222| 445} 330| 306 | 472 1,750 { 1,180 798 | 350 652
312| 266} 38} 330 1!....... 452 | 1,600 { 930 816 | 350 510
300| 445 3304.......] 405|1,350| 975 12| 292
480 [....... 440 330 |.......| 422...... 1,200 ]....... 7881 250 |.......
445| 5821 502 270 307| 330| 34011,820| 555{1,570| 898 900
490 | 445| 521 343| 276| 330| 342|2,070| 392 | 1,000
430 | 556 3421 362 1,870 | 750 [ 1,180 710 770
534! 590| 490{ 268{ 370 | 346{ 338 1,600 1,250 | 536 835
616 543| 476] 320 378 245 | 1,330 [ 389 | 1,150 | 585 770
[ U, 4791 480 .310| 370| 345| 305 1,280 (1,080 | 1,080 | 503 625
SO 648 300 380 "332( 372 360) 327|1,180| 415| 890 501 0
8uceancnaanan 638 | 422| 352 309 | 258 1,100 | 1,000 | 800 | 479 724
[ R, 5211 435] 362| 362 350 314 1,060 420 | 437 586
100 cceieeannne. 542 363| 357| 350| 336 935 | 608 | 496( 494 547
j§ DUSDURI .| 679] 415| 352| 275 350| 340] 343|1,000| 710| 490| 483 700
1200 378 335| 340| 350 350| 242| 850 | 740 | 487 387 585
T IO, 624 | 438) 355) 364| 366| 377) 260| 850 | 548| 930 3 463
Y SN, 629| 459| 278 | 335] 370 350 | 325{1,080 1,280 | 422 607
15 ceenceannn. 458 345( 362| 302| 256 300| 605| 600/ 1,340 425 753
1 5| 398] 369| 371| 3 309 360| 530 599 (1,270 54 871
17 iiieannas 648 | 554 | 415| 370| 352| 330| 330 476 1,180 71 .617 778
18 8| 548 | 377 268| 355| 343 280 534| 750| 724| 898 835
L 596 | 452| 376| 350| 342 352| 250 | 572 696| 690
20 e 626 457| 350| 373| 340( 350) 340| 561 302| 630 1,010 825
b3 D 485 | 442 262 350 | 426 932 =214 490 1,170 672
22...... s 368 | 454 345 360 | 1,160 | 462 | 275 492 (1,100
P T 342 481| 370 360 | 1,350 276 | 467 [.1,000 528
M 344 | 612 355 370 | 1,200 | 1,240 | 140 | 550 | 1,330 550
2eeeamraanaes 347 e680| 270 370 | 1,200 03 | 618 | 640 | 1,230 554
.............. 610 [ 330 38511,200f 480 ]1,020 650 (1,150 454
27 eeeaannnns 575 | 472| 368 36811,200] 628]1,080| 650 1,290 304
P S 625 | 514| 288 332 11,190 | 630 | 1,580 | 700 | 1,040 660
20, aiiiaans 500 | 5421 324 265 11,270 496 | 1,400 | 750 | 826) . 563
30...eiiiaenn.. 639 | 461 350 312{1,550 | 480 | 1,600 | 800 | 978 420
E 3 TR 629 L...... 339 335 L. ... 526 1.......01 86511,0000.......
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Daily discharge, in second-feet, of Peshiigo River at High Falls, near Crivitz, Wis., for the
years ending Sept. 30, 1919-1915—Continued.

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

1914-15.
... 437 255 442 282 270 326 459 900 701 473 241 503

| 427 373 461 364 250 419 391 | 860 625 560 325 467

425 428 448 311 260 440 382 830 557 651 362 458
300 442 462 412 270 400 2721 681 " 525 515 357 ggg

408 475 270 454 255 496 466 585 261 611 | 1,190 253
390 461 391 478 114 300 505 782 427 617 | 1,250 398
431 275 447 390 198 378 5568 899 479 530 1 1,200 443
483 363 450 372 241 |, 444 629 822 485 483 | 1,160 502
518 413 456 223 242 463 815 | 1,060f 425 450 769 536,

T 954 | 1,140 346 294 670 534
487 .( 425 466 359 261 459 | 1,310 994 418 417 725 324
486 374 286 344 255 453 | 1,150 871 620 526 492 417

392 328 296 240 445 284 694 476 447 564 339
416 417 239 267 435 292 | 1,040 770 336 525 540 451
440 472 363 270 266 238 943 683 506 517 523 534
427 291 455 270 [....... 363 930 683 469 482 311 556
400 412 487 270 ....... 433 915 590 465 448 428 555
408 |....... 435 270 |....... 438 f.....] BBLf....... 389 475 f.o.....

NoTE.—Discharge, except as noted below, computed from a rating curve well defined between 145 and
3,980 second-feet, Discharge estimated as follows: Jan. 28-31, May 6-9, 1913, Feb. 9-12, 27-28, Mar. 1-3
20-23, Apr, 14, 17, 18, 24-26, May 15-24, July 26-30, Aug. 31, Sept. 1, 2, 1914, Jan. 29, Feb. 4, Apr. 30, and
May 2, 1915; d’ischa,rge on the following days determined from mean gage height for 1éss than 34 hours: Feb.
26, Mar. 4, 26, Apr. 13, 15, 23, July 25, 1914, Apr. 29 and May 3, 1915.

Monthly discharge of Peshtigo River at High Falls, near Crivitz, Wis., for the years ending
Sept. 30, 1912-1915. ;

Discharge in second-feet. Discharge in second-feet.
Month, Accu- Month, Accu-
Maxi- | Mini- racy. Maxi- | Mini- Tacy-
mum, | mum. | Mean. mum. | mum. | Mean.
1912, R © o 1913-14,
August3-3L...... 1,880 269 860 | B. March. . . 385 256 338 | C.
September....... 1,280 460 790 | B. ﬁpﬁl - 1,550 242 604 | B,
ay-. ;070 462| 9101 cC.
1912-13, June.. 1,600 140 712 | B.
October......... 692 300 473 | B. July-. 1,570 420 828 | B. _
November....... 552 222 383 | B. Augus 1,330 387 772 | B.
December-. ...... 800 340 494 | B. September.. 394 659 | B.
January......... 460 302 362 | B.
February........ 373 255 307 | B. The year..| 2,070 140 578
March........... 1,010 280 518 | B.
April ............ 2, 4 445 | 1,510 | B. 1914-15.

AY eeenennneenns 1,670 760 | 1,100 | B. || October......... 518 284 418 | B,
June............. 1,520 230 B. 477 255 396 | B.
July............. 912 295 614 { B. 487 239 413 | B.
August.......... 705 250 422 | B. 478 120 303 | B.
September....... 1,040 250 512 | B. 445 11 282 | B.

- 496 98| 369 | B.

The year ..| 2,480 222 626 1,310 272 759 | B.

1,140 487 764 | B.

1013-14. 1,060 261 555 | B.

October......... 705 342 555 | B. 724 294 500 | B.

November....... 630 378 492 | B. 1,250 241 563 | B.

December. ...... 521 262 374 | B. 668 253 474 | B.

January......... 388 268 342 [ B.

February........ 378 270 337 | B. The year ..{ 1,310 98 485




STREAMS TRIBUTARY TO LAKE MICHIGAN, 45

OCONTO RIVER NEAR GILLETT, WIS.

LocatioNn.—In sec. 34, T. 28 N, R. 18 E., at steel highway bridge 23 miles southeast
of Gillett, Oconto County, and about 27 miles above mouth of river.

DrAINAGE AREA.—878 square miles (measured on Wisconsin Geological and Natural
History’ Survey map, edition of 1911; scale, 1 inch==6 miles). hd

RECORDS AVAILABLE. —June 7,-1906, to March 30, 1909; January 6, 1914, to September
30, 1915.

Gace.—Chain gage attached to iron railing on upstream side of bridge; read once

' daily, to quarter-tenths, by Miss Nettie Gilbertson. Zero of gage used for January
16, 1914, to September 30, 1915, is 4 feet above that of gage used June 7, 1906, to
March 31, 1909.

DISCHARGE MEASUREMENTS.—Made from upstream side of bridge to Wthh gage is
fastened.

CHANNEL AND CONTROL.—Gravel; fairly permanent; left bank of medium height
and will not overflow; right bank may overflow during extreme flood stages
and water flow around the end of the bridge.

EXTREMES OF DISCHARGE.—Maximum stage recorded durmg year, 3.4 feet April
14-16 and June 21 (discharge, 1,720 second-feet); minimum discharge, 344 second-
feet recorded by discharge measurement made January 8.

1906-1909 and 1914-1915: Maximum discharge recorded, 2,630 second-feet May
1, 1908; m:nimum open-water discharge, 95 second-feet January 3 and 6, 1907.
WinTER FLow.—Discharge relation seriously affected by ice; flow determined from

discharge measurements, observer’s notes, and weather records.
REecuLaTION.—A dam above the station stores water fo float logs during the spring;
except when dam is operated, flow at the gage is natural.
Accuracy.—Rating curve well defined; channel permanent; little, if any, diurnal
fluctuation; records excellent.

-

Discharge measurements of Oconto River near Gillett, Wzs during the year ending Sept.

30, 1915.
Gage Dis- Gage Dis-
Date. Made by— height. | charge. || Date. Made by— height. | charge.
Feet, | See.ft. Feet. | Sec.ft.
Jan. 8| H.C. Beckman........ 2.64 344 |i.Mar. 8| M. F. Rather........... 2.87 439
Feb. 6a] M. F. Rather...........| 2.70 364 80%..... L+ 10 T 1.93 732

a Measurement made through complete ice cover. b Small amount of ice along water edge.

A}
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f

Daily discharge, in second-feet, of Oconto River near Gillett, Wis., for the year ending
Sept. 30, 1915.

Day. Oct. | Nov,| Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
468 | 468 | 642 840 {1,020 840 670 446 424
468 446 670 950 840 | 1,160 615 515 424
446 492 960 1,060 900 | 1,190 642 565 403,
615 492 762 810 930 725 670 615 403
642 492 565 900 930 698 | 642 960 382
345 380 435
670 46 590 1,160 840 698 670 960 403
424 468 602 1,220 | 1,090 725 615 | 1,020 403
424 515 615 1,280 840 725 615 992 468
515 492 565 1,430 900 w25 5 1,020 515
492 515 1,640 900 725 615 900 642
403 492 515 1,500 900 840 565 615 565
515 468 515 1,430 960 810 515 725 615
© 815 468 504 1,500 | 1,640 698 468 725 752
585 515 492 1,720 615 870 468 698 726
565 565 1,720 670 960 492 698 | 1,000
340| 405 545 .
565 1,720 960 870 468 642 1 1,220
615 435 1,500 | 1,500 | 1,360 468 [ 960 | 1,220
565 1,430 960 | 1,020 468 1,160
565 1,430 960 | 1,000 468 615 | 1,160
515 515 1,430 900 | 1,290 492 615 1,160
540 1 1,430 | 1,090 | 1,720 492 468 | 1,090
515 1,220 | 1,160 | 1,570 515 468 | 1,090
515 1,220 | 1,220 [ 1,430 | 515 | 492 | 1,020
515 1,160 | 1,360 | 1,430 | 515 | 515 | 1,060
468 992 | 1,320 | 1,500 615 1,220
515| ses|[ 375| 37| 4204 660} 45011990 o00| 670| 488 | 590
515 565 1,060 | 1,160 780 615 446, 615
515 565 1,060 | 1,160 725 468! 565
515 565 1,090 | 1,160 615 615 424 540
5156 565 1,060 | 1,000 670 515 424 446
515 [....... [ I I I I 1,160 |....... 515 4240].......
Nore.—Discharge, except as noted below, determined from a rating curve well defined between 305 and
1,790 second-feet. Discharge Nov. 16-25 and Dec. 15 to Mar. 31, estimated, because of ice, from discharge
i!’n;ef.sgre%ments, observer’s notes, and weather records. Braced figures show mean discharge for period
cluded.

Monthly discharge of Oconto River mear Gillett, Wis., for the year ending Sept. Sd, 1915.

[Drainage area, 678 square miles.]

D i feet.
ischarge in second-feet ((li'&unl-lbt;f
th in
Month, Per inches on 1:;:;:
Maximum.| Minimum.| Mean. | square dl'a-f:;age
mile. aréa).
539 0.795 0. A.
520 . 767 . B.
492 726 . C.
354 .522 . C.
400 . 590 .61 | C.
550 .811 .94 | C.
1,270 1.87 2.% B.
1,050 1.55 1.7 | B.
979 1.4 1.61 | A.
563 .830 .06 [ AL
646 .953 1.10 | A,
746 | 110 1.23 | AL
675 . 996 13.55
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WOLF RI/VER AT KESHENA, WIS.

Location.—In sec. 26, T. 28 N., R. 15 E., at the highway bridge at Keshena, Shawano
County, 3 miles below junction with West Branch of Wolf River (coming in from
the right).

DRAINAGE AREA.—797 square miles.

RECORDS AVAILABLE.—May 9, 1907, to March 31, 1909; February 10, 1911, to Sep-
tember 30, 1915.

GAGE.—May 9, 1907, to November 29, 1914, vertical staff gage fastened to down-
stream abutment; December 9, 1914, to September 30, 1915, chain gage fastened
to downstream side of new bridge, both gages at same datum; gage read twice
daily, morning and evening, to quarter-tenths, by Ray Gauth;ler

DiSCHARGE MEASUREMENTS.—Made from the- bridge.

CHANNEL AND CONTROL.—Gravel; smooth and practically permanent Jbanks of me-
dium height, and will probably never overflow. During thelast part of November
and the first part of December, 1914, a new bridge was efected at the site of the
old gage. Plotting of the discharge measurements made since the bridge was
built indicates that the construction of the new piers apparently changed the
discharge relation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.6 feet at 6 p. m.
June 19 (discharge, 1,600 second-feet); minimum stage recorded, 1.2 feet at 6
p. m. September 4 (discharge, approximately 414 second-feet).

1907-1909 and 1911-1915: Maximum d1scharge recorded, 3,910 second-feet
September 2, 1912; minimum open-wa.ter discharge, 275 second-feet September
26, 1908.

WinTER FLOW.—Discharge relation seriously affected by ice; flow determined from
discharge measurements, observer’s notes, and weather records.

RecuraTioN.—The river and its'main tributaries above Keshena are controlied to
some extent by logging dams.

AccurAcy.—Rating curve fairly well defined; channel permanent; little, if any,
diurnal fluctuation; records good.

Discharge measurements of Wolf/ River at Keshena, Wis., during the year ending Sept. 30, -

1915.
G Dis- Gage | Dis-
Date. Made by— heﬁ‘;. charge, || Date. | Madeby— height. | charge.
Feet Sec.-ft.
Mar.10b | M. F. Rather........:. 527

3la|..... A0eeeenioenencanan 177 T 552

a Partial ice cover on river below gage. b Measurements made through complete ice cover.

~
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Daily discharge, in second-feet, of Wolf River at Keshena, Wis., for the year ending Sept

_ 30, 1915.
Day. Oct. | Nov. | Dec. | Jan. | Feb., | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
58| 900| sio| ev0| 60| 459
58 | 80| 762 670 | 492
627 | 909 72| 72| 75| 415
627 |1,010] si0| 715| 960| 428
. 715 | 1,010 | 909 | 762 |1,120| 443
630 | 5i0] 520| 540
859 715 | 715 (1,120 | 443
909 {1,010 | 627 7151010 443
960 | 1,120 | 715| 627 ‘960 547
960 11,120 | 810 | 627 909 859
1,010 | L,070 | 960 | 627 960 670
1,240 | 1,010 [ 1,070 | 586 | 859 586
1,300 | 909 | 1,070 |+ 586 | 810| 547
1,180 ] 715 9| 60| Ti5] 670
1,00 8o 60| 62| 762| 1,180
1120 810f 762| 627 909 | 1,120
500 | 600 545 525|7999|1,070| s850| 627| 72| 909
1,070 859 | 859 627 762| s8I0
1,010 | 810{ 909| 58 | 627| 859
1,010 | 960 | 1,600 | 586 | 58 | 670
1,010 | 960 | 1,480 | 586 | 510 627
1,010 { 1,120 | 1,180 | 586 | 510 | 627
. 909 | 1,420 { 960 | 586 | ° 443 586
909 | 1,360 | 909 | 586/ 428 | 547
R 900 | 1,180 | 960 | 715| 547 859
1,120 [1,120| 715| 75| 510|586
4951 6101 555} 575 |7 499|1,200| 75| 586 | 627 547
1,120 | 1,120 | 670 670 | 586 510
. 1,120 | 1/010 | 715 | ‘547 | 47| 547
1,010 ‘909 | 670 | 670 | 547[ 547
9 900 | 670 | 715| 43| 547
....... 869 |-......| 670| 443|.......

Nore.—Discharge computed as follows: Oct. 1 to Nov. 18 from a rating curve well defined between
380 and 1,920 second-feet; Apr. 1 to Sept. 30 from a rating curve fairly well defined between 510 and 1,240
second-feet; Oct. 13 and 14 interpolated. Discharge Nov. 19 to Mar. 31 estimated, because of ice, from
discharge measuremerits, observer’s notes, and weather records. Braced figures show mean discharge

for period included.

Monthly discharge of Wolf River at Keshena, Wis., for the year ending Sept. 80, 1915.

[Drainage area, 797 square miles.]

Discharge in second-feet. (gmﬁf i
€ m
Month. Por | iDeheson ‘l'}aocc;'
Maximum. | Minimum. | Mean. | square | 4rainage
mile area).
920 1.15 1.33 | A.
838 1.05 1.17 { C.
540 .678 .78 | D.
575 721 .83 | C.
539 .676 .70 | C.
548 .688 79 | C.
970 1.22 1.36 | B.
1,000 | 1.95 144 | B!
874 1.10 1.23 | B.
654 .821 .95 | B.
711 .892 1.03 | B.
638 .801 .39 | B.
735 .922 12.50
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WOLF RIVER AT NEW LONDON, WIS.

LocatioN.—In sec. 12, T. 22 N., R. 14 E., at Pearl Street highway bridge, New Lon-
den, Waupaca County. Embarrass River enters from the right three-fourths of
a mile above and Little Wolf River, also from the right, 5 miles below the station.

DRAINAGE AREA.—2,240 square miles (measured on Wisconsin Geological and Nat-
ural History Survey map, edition of 1911; scale, 1 inch=6 miles.)

RECORDS AvATLABLE.—Gage heights March 1, 1899, to September 30, 1915; daily
discharge estimates October 1, 1913, to September 30, 1915.

Gace.—Enameled steel gage, fastened to pile under downstream side of Pearl Street
Bridge, read at noon to the nearest tenth; datum of the gage was raised 0.641
foot March 1, 1911, according to United States Army Engineers,

DISCHARGE MEASUREMENTS.—Made from the Shawano Street Bridge, two blocks
below the gage. .

CHANNEL AND CONTROL.—Sand, hard pan, and mud; not permanent; no well-defined
control; both banks at the gage fairly high and will never overflow. It is re-
ported that during extreme flood stages the water from Embarrass River will flow
across the city of New London into the channel of the Wolf River below the gage.

EXTREMES OF DISCHARGE,—Maximum s‘cage recorded during yea,r, 7.6 feet March 27
(discharge, 4,260 second-feet); minimum dlscharge, 756 second-feet, recorded by
discharge measurement made January 4.

1914-1915: Maximum. stage recorded, 9.9 feet June 9 and 10, 1914 (discharge,
8,490 second-feet). Minimum for period by measurement January 4, 1915,
United States Army Engineer office reports a stage of 11.6 feet on April 16, 1888.

WinTER FLOW.—Discharge relation seriously affected by ice; flow determined from:
discharge measurements, observer’s notes, and weather records.

RecuraTioN.—Little, if any, diurnal fluctuation caused by power plants on ‘the
river above the station, has been observed at the gage; monthly record shows
natural flow,

Accuracy.—Rating curve fairly well defined over range in stage covered by gage
heights; channel not absolutely permanent; records good.

CooPERATION.—Gage-height records are taken by an employee of the United States
Army Engineers and furnished the Survey monthly. -

Discharge measurements of Wolf River at New London, Wis., during the year ending
Sept. 30, 1915.

Gage | Dis- Gage | Dis- .

Date. Made by— height. | charge. || DBte. Made by— height. | charge.
Sec.% Feet, | Sec.-ft.

1 Mar. 20 | M. F. Rather........... 7.40 | 4,110

1,510 || May 27 | H. C. Beckman. .. ...-. 6.25 | 3,430

756 27 |0 A0 s 6.24| 3,360

856 || June 26 | W. G. Hoyt............ 518| 2650

1,150 || Aug. 18 | H. C. Beckman. ....... 2.8 | 1630

a Strong upstream wind during measurement,
b Measurement made under complete ice cover.

54808°—wsp 404—17—4
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Daily discharge, in second-feet, of Wolf River at New London, Wis., for the year ending
' Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb.,’| Mar. | Apr. | May. | June, | July. | Aug. | Sept.
1,270 | 1,380 3,700 | 2,490 | 2,810 | 1,950 | 1,410 | 1,100
1,270 | 1,500 3,560 | 2,490 | 2,690 | 1,870 | 1,450 | 1,060
1,230 | 1,540 3,350 | 2,400 | 2,540 | 1,790 | 1,450 | 1,020
1,270 | 1,570 3,220 | 2440 1 2,310 | 1,750 | 1,480 | 9%0
1,270 | 1,570 vssd s | 150 3,160 | 2,440 | 2,080 | 1,710 | 1,520 | - 980

5 :]
1,270 | 1,570 3,160 | 2,400 | 2,040 | 1,640 | 1,710 | ~ 980
1,230 | 1,610 30160 [ 2,540 [ 1,990 | 1,710 | 1710 | 940
1,20 | 1,500 3,220 | 2,590 | 1,990 | 1,710 | 1,790 | 900
1,230 | 1,380 3,280 | 2,500 | 1,090 | 1,670 { 1’700 | 940
1,200 | 1,310 3,350 | 2,640 | 2,040 | 1,640 | 1,790 | 1,020
1,200 3,490 | 2,640 | 2,040 | 1,560 | 1,750 | 1,180
1,090 3,560 | 2,640 | 2,080 | 1,480 | 1,670 | 1,450
1,160 3,630 | 2,540 [ 2,170 | 1,450 | 1)640 | 1,480
1,200 3,700 | 2,400 | 2260 | 1,450 | 1,560 | 1,750
1,350 oo | 0120 3,700 | 2,350 | 2,310 | 1,370 | 1,520 | 2040
1,610 || ’ 1,760 | 3,700 [ 2,310 | 2,260 | 1,370 | 1,480 [ 2,310
1,460 > 3,700 | 2,260 | 2,170 | 1,370 | 1,520 | 2,540
3,700 | 2,350 | 2,080 | 1,370 | 1,640 | 2,690
3,630 | 2,400 | 2,220 | 1,300 | 1,670 | 2,750
3,560 | 2,440 | 2,400 | 1,300 | 1,670 | 2,810
3,420 | 2,500 | 2,490 {1,300 | 1,520 | 2,750
3,350 | 2,750 | 20640 | 1,330 | 1,410 | 2]690
1, 400 3,560 | 3,280 | 2,920 | 2,640 | 1,330 | 1,330 | 2540
s 3,700 | 3,160 | 3,160 | 2,690 | 1,300 | 1,140 | 2,400
4,010 | 2,080 | 3,220 | 2,690 | 1,370 | 1,140 | 2,220
855 | 850 | 1,860 | 4 010 | 2,860 | 3,220 | 2,640 | 1,410 | 1,180 | 2,080
v 4,260 | 2,810 | 3,220 | 2,540 | 1,480 | 1,220 | 1,990
4170 | 2,750 | 3,220 | 2,400 | 1,520 | 1,220 | 1,830
4170 | 2640 | 3,160 | 2,350 { 1,520 | 1,220 | 1,750
1,380 || - 3,930 | 2,500 | 3,100 | 2,080 | 1,450 { 1,220 | 1,670
....... 3,850 |.......[ 20080 |.......| 1,410 | 1,180 |...0...

Nore.—Discharge computed as follows: Oct. 1 to Nov.17 and Dec. 1-10, from a rating curve well defined
botween 986 and 8,820 second-feet; Mar. 23 to Oct. 30 from a rating curve well defined between 1,480 and
4,660 second-feet. Discharge Nov. 18-29 and Dec. 11 to Mar. 22 estimated, because of ice, from discharge
me]as&ugments, observer’s notes, and weather records. Braced figures show mean discharge for period
ncluded.

Monthly discharge of Wolf River at New London, Wis., for the year ending Sept. 30, 1915.

[Drainage area, 2,240 square miles]

Discharge in second-feet. (dRm%f ?
e n
Month Per inches on A::yf"

Maximum. | Minimum. | Mean. | square | drainage
mile. | 3T°®)-

1,470 0.656 0.76 | B.

1,320 . 589 .66 | C.

1,130 | .504 .58 | D.

806 .360 42| D.

1,260 562 .59 | D.

2,340 1.04 1.20 | D.

3,310 1.48 1.65 | A.

2,680 1.20 1.38 | A,

2,320 1.04 1.16 | A.

1,510 674 78 | AL

1,480 2661 176 | Al

1,760 .786 .88 | B,
1,780 .795 10.82
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WEST BRANCH OF WOLF RIVER AT NEOPIT, WIS.

LocarioN.—In sec. 20, T. 29 N., R. 14 E., at dam and power plant at Neopit, Shawano
County, a station on the Wisconsin Northern Railroad, 20 miles north of Shawano;
about 11 miles above confluence of Wolf River and West Branch.

DRAINAGE AREA.—108 square miles. ’

RECORDS AVAILABLE.—January 25, 1911, to September 30, 1915.

Gace.—Vertical staff; head and tail race gages. ’

DETERMINATION OF FLOW.—Observations are taken at 6, 7,and 10 a. m., and at 3, 6, and
10 p. m., of the head of water flowing over the spillway, the head on the wheels, .
and the kilowatt output as measured at the switchboard. The flow at these times .
is determined by means of a curve developed by current-meter measurements,
and the computed discharge is then weighted in accordance with the elapsed
interval. ,

EXTREMES OF DISCHARGE.—Maximum mean daily discharge during year, 431 second-
feet September 23; minimum mean daily discharge, 18 second-feet October 2.

1911-1915: Maximum mean daily discharge, 999 secound-feet, July 24, 1912;

- minimum mean daily discharge, 17 second-feet, August 30, 1914.

Accuracy.—Two discharge measurements made January 7 and one March 9 indicate
that the records are being cdarefully taken, and that the'method of computation
gives results well within 10 per cent.

Daily discharge, in second-feet, of West Branch of Wolf River at Neopit, Wis., for the
year ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
54 132 112 85 94 118 103 102 98 77 68
18 148 114 84 83 83 N7 106 75 67
25 144 113 69 87 84 107 [ocunnns 100 77 97 67

162 116 78 106 102 |....... 98 127 100 70

178 107 118 85 98 M43 |....... 128 92 124 64
105 147 103 88 90 79 148 |....... 93 103 166 75
124 159 113 87 76 118 123 |....... 134 121 72
98 98 115 85 87 112 137 |....... 97 72 106
82 133 111 85 86 79 158 126 104 95 130 89
41 79 79 73 89 102 [+ 203 131 140 80 122 75
11 102 83 88 98 95 156 85 80
102 1056 79 90 110 163 68 104
104 103 65 95 98 115 142 83 100
91 120 83 93 129 78 155 221 137
85 112 77 86 188 115 136 91 130
185 80 70 184 71 135 49 115
73 77 80 94 96 90 138 49 135
62 94 91 85 76 107 47 111
68 98 82 84 83 91 149 49 61
70 95 94 87 86 77 127 48 80
67 120 84 95 128 53 86
69 104 86 85 112 56 83
70 113 87 74 107 70 431
69 108 89 105, 128 77 109
56 83 105 82 115 73 69
66 126 92 88 135 72 45
76 120 60 122 74 70
118 88 133 122 74 112

125 112 85 65 110 68 126
131 120 80 91 118 72 110
136 f....... 83 90 [....... (R VT

Nore.—See “Determination of flow” in station description for method used in computing the daily
d.isch,;rge. Weekly reports not received fo{)g)eﬂods May 2-8, and July 18-24; flow estimated as follows;
May 2-8, 120 second feet; July 18-24, 65 second-feet,
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Monthly discharge of West Branch of Wolf River at Neopit, Wis., for the year ending
Sept. 80, 1915.

{Drainage area, 108 square miles.}

Discharge in second-feet. Run-off
(ds th in A
Month. es on 3
. . M Per dramage racy.
Maximum. | Minimum. ean, sggla:.e area).
185 18 87.9 0.814 0.94.] B.
162 7 114 - 1 1.18 | B.
118 60 91.5 847 98 [ B.
95 69 85.5 792 91 | C.
188 76 100 926 96 | C.
133 65 91.5 847 98 | B.
203 102 132 1.22 1.36 | B.
210 75 126 1.17 1.35| B.
182 78 114 1.06 1.18 | B.
160 |.ceenaennnns 83.5 773 89 | B.
221 43 82.6 765 B.
431 45 102 1.05 | B.
431 18 101 935 12.66

LITTLE WOLF RIVER AT ROYALTON, WIS.

Locarion.—In sec. 1, T. 22 N., R. 18 E., at highway bridge in Royalton, Waupaca
County, about 4 miles above mouth of river.

DRAINAGE AREA.—485 square miles (measured on Wisconsin Geological and N atural
History Survey map, edition of 1911; scale, 1 inch=6 miles).

RECORDS AVAILABLE.—January 13, 1914, to September 30, 1915.

GAGE.—]J anua.ry 13, 1914, to August 20, 1915, chain gage fastened to upstream side
of highway bridge; read twice daily, morning and evening, to half-tenths;
August 21 to September 30, 1915, inclined gage on left bank of river, about
150 feet upstream from highway bridge. Datum of inclined gage 0.75 foot higher
than that of chain gage; owing, however, to change in slope, there is no constant
difference between readings on the two gages.

DiscHARGE MEASUREMENTS.—Made from a cable, about 500 feet upstream from chain
gage. )

CHANNEL AND coNTRoL—Channel at the gage section consists of heavy gravel and
rock, and is permanent; at the measuring section, fine, smooth gravel. Neither
bank overflows to any extent at flood stages; discharge relation is changed occa-
sionally by the washing away of port1ons of the remains of an old dam a short. dis-
tance below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.3 feet at 7.15
a. m,, April 8; minimum stage, 1.05 feet at 7 p. m., August 22. ‘

1914-15: Maximum stage recorded, 7.5 feet at 7.15 p. m., June 7, 1914 (dis-
charge, 5,350 second-feet); minimum discharge, approximately 145 second-feet,
August 22, 1914 (gage height, 1.05 feet).

WiINTER FLoW.—Discharge relation affected by ice; flow estimated, from discharge
measurements, observer’s Dotes, and weather records.

ReauraTioNn.—The few power plants above the station use little storage, and no
diurnal fluctuation has been observed at the gage.

" Because of changes in the discharge relation due to washing away of portion of
an old dam below gage, estimates of discharge are mthheld until additional data are
obtained, .
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Discharge measurements of Little Wog River at Royalton, Wis., during the year ending

ept. 30, 1915.

Date, Made by— rorgs, | chage, || Date. ‘Made by— Dors | o,
Feet. | Secft. Feet. | Secft.
1.68 280 || June 27 | W. G. Hoyb..ce.no. .. 1.53 |, 301
1.75 181 27 |..... 0. crerecanannnanan 1.57 311
2.40 260 || Aug. 20 | H. C. Beckman........ b1.40 236

2.22 297

a Made through complete ice. ' b Inclined gage read 1.46 foet. .

Datly gage height, in feet, of Little Wolf River at Royalton, Wis., for the year end'mg
. Sept. 80, 1915.

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

1.70 | 1.58| 1.68| 1.70| 1.55| 2.3 2.0 1,781 1.64| 1.45| 1.40 1.29
.50 1.50| 1.72| 1.88| 1.72| 2.5 2.05] 1.68] 1.36 1.48| 1.53| . 1.40
1.58 1 1.56| 1.76| 1. .92 2.5 2,151 1.71] 1,52 1.36] 1.48 1.32
1.48 ] 155} 1.75] 1.78| L95| 2.4 2.25§ 1.88] 1.42| 1.48| 1.53 1.36
1.42| 1.681 1.68] 1.82| 2.2 2.3 2,451 2.1 1.46 | 1.52 | 1.48 1.30
1.55| 1.52| 1.62| .2 2.15| 2.05| 2.9 1.98{ 1.56 | 1.48| 1.37 1.30
1.52| 1.52] 1.66) 1.78| 2.3 2.0 3.0 1.8 1.54| 1.55| 1.57 1.24
1.65| 1.48| 1.60| 1.85| 2.4 2.25| 3.2 1.961 1.66) 1.58 | 1.52 | .1.28
1,92 1.58) 1.60| 2.1 2.4 2.3 3.0 2,15 192 | 1.52] 1.49 1.32
2.3 .62 1.62| 1.95| 2.3 2.1 2951 2.05] 1.72] 1.58 ] 1.42 1.32
.98 155 2.7 1.98 | 2.45| 2.1 3.0 1.941 1.72] 1.50| 1.42 1.38
2.0 .52 2.7 881 2.2 2.2 3.0 1.84( 1.69 | 1.42| 1.45 1.64
2.1 162 2.7 2.1 2.3 2.25 | 3.1 L7111 1721 1.42{ 1.39 1.79
2.0 1.62 ] 2.4 2.4 3.5 2.6 2.8 1,681 1.74§ 1.38}) 1 2.40
2.0 1.88) 2.2 1.78] 8.3 2,75 2.65)| 1.68} 1.72} 1.30) 1.39 2.05
2.1 1.92] 2.1 2.05| 3.6 2.5 2.351 1.68| 1.69} 1.45] 1.25 2.5
1.90| 1.75| 1.78} 2.5 3.6 2.6 2.25| 2.0 1,52 1.42] 1.42 2.5
1.62 245 1.78| 2.16] 3.2 2.75 | 2.25| 1.95| 166} 1.42| 1.39 2.25
1.92 ] 1.92| 2.1 2.6 2.9 2.65 | 2.156) 1.98) 1.92} 1.40} 1.47 2.25
.80 1.70| 1.78] 2.16| 2.8 | 2.5 2.1 1.98| 1.8} 1.36| 1.37 2.1
L60] 1.72| 1.68] 2.4 2.8 2.4 2.1 2.3 1.96§ 1.43| 1.42 1.82
1.4561 2.0 1.62]| 2.2 3.2 2.5 2.05| 2.8 1.74 | 1.43| 1.10 1.75
1.40| L.75( 1.75| 2.4 3.6 2.4 1.93 | 2.7 1721 140 1.48 1.82
.82 1.568) 1.72] 1.98] 3.6 3.0 2.0 2.6 .62 1.431 1.38 1.58
1.55) 1.58| .78} 1.92] 3.0 3.3 1.96 | 2.5 1.59 | 1.68| 1.22 1.64
1.82| 1.65( 1.92f 2.05] 3.0 3.2 1.86 | 2.3 1561 .50 1.42 1.75
1.60| 1.62| 1.78} 1.92] 2.9 2.9 193] 2.1 1.54 | 1.48| 1.42 1.54
L 1.96| 1.82| 1.92| 2.6 2.4 1.88 ] 1.91| 1.45] 1.43} 1.22 1.42
.52 162} 1.72| 1.81....... 2.2 1.80}) 1.74| 1.45]| 1.46| 1.35 1.51
1.52| 1.60| 1.72] 1.80|. 2.3 1.86] 1.68| 1.45] 1.50| 1.38 1.50
1.48)....... 1.76 1 1.72 2.15 {....... 1.68 |....... 148 1.28 |.......

Nore.—Discharge relation affected by ice Nov. 14-30 and Dec. 11 to Mar. 27, Gage helghts Aug. 21 to
Sept. 30 refer to the inclined gage and are not comparable to gage heights prior %o that peri

MILWAUKEE RIVER NEAR MILWAUKEE, WIS.

LocatroN.—In the NW. } sec. 5, T. 7 N., R. 22. E., immediately above the remains
of an old quarry near the north limits of Milwaukee, in Milwaukee County; abeut
half a mile below the concrete highway bridge and 1 mile above Mineral Spring
road; about5} miles above the confluence of the Milwaukee and Menomineerivers.

DRAINAGE AREA.—661 square miles (measured on Wisconsin Geological and Natural
History Survey map, edition of 1911; scale, 1 inch=6 miles).

RECORDS AVAmLABLE.—April 30, 1914, to September 30, 1915.

Gace.—Chain gage fastened to cantilever arm supported by two trees on the left bank
of the river, immediately back of the home of Johanna Liebl; read twice daily,
morning and evening, to quarter-tenths, by Miss Johanna Liebl.

CHANNEL AND cONTROL.—Bed of channel at gage heavy gravel; about 200 feet below
the gage is a rock outcrop with a 4-foot fall which forms the control and should
be permanent. Below the control the river flows in an artificial channel which
at one time was a quarry. Left bank above and below the control high and will
never overflow; right. bank above control of medium height; below control right
bank is artificial and of such height that it will rarely overflow.
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DIsCHARGE MEASUREMENTS.—At low stages made by wading immediately above the
gage; at medium and high stages from the lower members of a wooden railroad
bridge about 700 feet below the gage; bridge crosses an abandoned quarry, and the
channel beneath is artificial and affords a good measuring section.

EXTREMES OF DISCHARGE.—Maximum stage recorded durmg year, 5.6 feet February
24 (discharge, approximately 5,310 second-feet); minimum discharge 92 second-
feet, December 18 (recorded by discharge measurement).

1914-15: Maximum stage recorded, 5.6 feet Februrary 24, 1914 (discharge ap-
proximately 5,310 second-feet); minimum stage recorded, 0.58 foot August 10 to 15,

17, 18, 20, 21, 1914 (discharge, 58 second-feet).
RecuLATION.—Operation of small plants above causes no diurnal fluctuation at the

Accuracy.—Rating curve well defined; control permanent; no diurnal fluctuation;
records excellent.

Discharge measurements of Milwaukee River near Milwaukee, Wis., during the year ending
Sept. 30, 1915.

s : ) 3
Date. Made by— hg’éﬁ. elPaf!g:e. Date. Made by— hgig x4 ch];;sg-e.
Feet. | Sec.-ft. X Feet, | Sec-ft.
Oct. 19 | H. C. Beckman........ 3.22 2,050 || Feb. 12¢| M. F. Rather.......... .35
Dec. 18ai..... d0. i 1.20 92 | Mar. 8 |..... [ O P, 2.70 1,540
Jan. 15¢ G.H. Canfield.. .| 1.7 1.28

a Made through complete ice cover

Daily discharge, in second-feet, of Milwaukee River near Milwaukee, Wzs , Jor the year
ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
302 \ 2,140 494 210 820 184 112 100
302 2, 379. 184 610 184 157 131
312 1,790 367 210 427 184 176 122
302 1,460 397 210 367 168 210 112
302 1,270 494 302 323 112 254 112

r 175 105 160

302 302 288 112 302 112
288 734 650 323 302 122 302 112
263 864 650 323 288 415 112
254 908 610 427 427 254 494 176
227 |) 952 650 356 460 254 263 210
210 1,460 692 302 460 254 227 146
210 1,680 734 288 397 218 302 288
210 1,790 734 610 184 227 820

2,140 650 210 218 184
2,260 650 218 650 176 184 | 1,180

105 175
630 | 1,680 660 312 494 138 168 | 2 020
1,460 569 323 112 168 | 1,360
’ 1,680 415 820 122 168 1 1,270
175 20| 89l 312 es0( 146) 168 1,180
1, 180 379 820 157 1681 1,

1,040 323 532 908 112 138
2,630 288 650 112 1! 734

5,010 952 302 560 Kixd 112 112
5,310 908 273 | 1,270 650 122 112 494
4,410 254 494 112 131 397
210 [ 80| 90 |3s70| os2] 25¢|1,700| a5| me| 1| e
240 , 430 820 227 11,790 273 122 112 415
254 2,760 w7 2,020 254 131 112 494
2788 | I S (U, 650 227 | 3,570 254 122 122 440
20 0} jeeeeee- 494 218 | 1,680 218 138 112 356
.............. 494 (..ol 1,180 foeuen| 112|200 [ee.....
Notg.—Discharge determined from a rating curve well defined between 57 and 2,380 second-feet; dis;

charge Nov. 14-25 and Noy. 30 to Feb. 21, estimated, because ofice, from discharge measurements,
notes, and weather records. Braced figures show mean discharge for period included.
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Monthly discharge of Milwaukee River near Milwaukee, Wis., for the year ending Sept. 30,
19

[Drainage area, 661 square miles.]

Discharge in second-feet. (demg’ ?
, R epth in
Month, Per ]'.'lilc 1es o1 ‘}g'yl'
rainage *
_ | Maximum. | Minimum.| Mean. sgn‘;laée area).
808 1,22 1.41 | B,
224 .339 38| C.
119 .180 21| C.
158 .239 . C.
1,270 1.92 . 2.00]C.
) 1.89 2.181 B,
458 . 693 771 B.
1.06 1.22 | B.
514 778 87 | B.
158 .239 28| B.
192 .20 33| B.
566 .856 96 | B.
530 . 802 10.89

GRAND RIVER AT GRAND RAPIDS, MICH.

LocaTrion.—At Fulton Street Bridge, Grand Rapids.

DRAINAGE AREA.—4,900 square miles,

Recorps avarnasrLe.—March 12, 1901, to September 30, 1915,

Gace.—Staff, attached to bridge; read daily, morning and evening, to hundredths,
by R. De Witt.. '

DI1scHARGE ‘MEASUREMENTS.—Made from downstream side of bridge.

ExTreEMES OF sTAGE.—Maximum stage recorded during year: 9.6 feet at 2 p. m.,
February 22; minimum stage recorded, —1.5 feet, August 17.

Winter FLow.—Discharge relation somewhat affected by ice.

RequLaTION.—Operation of power plants above station may modify low-water flow.

Accuracy.—The two or three measurements made since 1905 indicate that the rating
curve used in 1905 was not applicable after that year.

CooreraTioN.—Records furnished by city engineer of Grand Rapxds

No discharge measurements made during the year,
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Daily gage height, in feei, of Grand River at Grand Rapids, Mich., for the year ending
Sept. 30, 1915,

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. [June. | July. | Aug. | Sept.
....... —0.85 | 6.55
—0.70 |— .30 | 5.52
....... — .15 | 4.50
- .75 |~ .05 3.58
—.30| 2.8
.55 |— .30 1.95
I35 PO PO .05
.45 |- .15 | 1.78 .55
55 .55 | 1.78 .65
....... .55 | 1.50 1.80
.45 L7011 1.82(....... —1.00 [—1.00!....... - 4,48
.52 1.388] 2.05 |~ .15 |—1.00 {—1.05 |— .98 |~ .90 |-......
.55 2,181 2.30 82 |—1.00 |....... .00 |~1.00 5,90
70| 415 |-...... 95 |—1.00 |—1.15 |— .85 |—1.00 6.52
.52 | 5.48]| 2.30| 1.00 [—1.00 |—1.08 |—1.00 |....... 6,68
60 6.08] 260 .75)--..... —1.08 |—-1.00 [-1.00 | 6.68
....... 8.451 2.30 . —1.12 [—1.05 |—1.12 [— .45 6.35
.50 | 850 215 1....... —1.00 [—112 |....... - .18 5.60
.40 | 8.40| 2.00 |~ .20 |[—1.05 |....... —1.30 |— .10 {.......
.80 | 7.82| 1.75 |[— .05 [—1.05 |....... —-1.35 |— 3.50
1) I P I - .35 |[—1.00 |....... —1.30 |— .02 | 2.85
L00 | 858| L.15|— .55 |— .95 .05 |—1.30 |....-.. 2,68
.45 8.18| 1.12(— .78 |....... .50 [—1.30 |— .15 2,45
....... 7.98{ 1 —1.00 {—1,00 .00 }—1.30 [— .12 2.35
.00} 7.82 e85 |eennnan — .95 |— .35 }....... - .12 2.00
.10 7.88 .56 |—1.05 |— .80 |— ;65 |—1.42 15 .
.30 | 7.82 —1.00 |— .75 [....... —1.42 |- .25 3.50
I 1 ) PR M, —1.00 [— .90 {—1.00 |-1.40 |- .55 3.78
30 |open-n- — .15 |~1.00 [~ .90 |—1,00 {~1.35 |....... 3.70
R . 40 f....... - .08 [— .95 [-...... —1.00 |—1.38 |— .95 }--..- .
3 R —1.00 [....... Bk I PN P — 20 | —1.40-|—1.10 3.30
Nore.—~Discharge relation probably affected by ice Dec. 15 to Mar. 7. )

MANISTEE RIVER NEAR SHERMAN, MICH.

Locatron.—A+t North Bridge, 1 milé from Sherman, immediately above mouth of
Wheeler Creek.- '

DraINAGE AREA—900 square miles,

REcorps AvAILABLE.—July 10, 1903, to September 30, 1915.

Gage.—Standard chain gage; read daily, morning and evening, to hundredths, by
Eunice Munn,

DISCHARGE MEASUREMENTS.—Made from downstream side of bridge.

CHANNEL AND cONTROL.—Probably permanent.

EXTREMES OF DIscHARGE.—Maximum stage recorded dunng year: 4.21 feet at
4.30. p. m., April 12 (discharge, 1,860 second-feet); minimum stage recorded,
1.40 feet at 8.45 a. m., December 16 (discharge, 697 second-feet).

WINTER FLOW.—Stream freezes over and special studies are necessary to determine the
winter flow. The constancy of flow during year is remarkable and is due to the
fact that the water is derived from springs and ground water. A fairly close
estimate of the discharge for the periods during which ice is present can be made
by using climatic data and the general records.

Accuracy.—No discharge measurements were made at this station during the year
and the accuracy of discharge estimates published in the following tables depends

_upon the constancy of the discharge relation subsequent to August 28, 1913, when
the last discharge measurement was made and upon the constancy of the length of
the gage chain and of the position of the gage.
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Daily discharge, in second-feet, of Manistee River near Sherman, Mich., for the yedr
' ending Sept. 80, 1915.

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

| SR 919 | 1,030 | 1,240 1,160 | 955 |- -985 [ o919 852
S, 919 3 | 1,280 1,110 955 955 852 -
3. . 019 | 1,030 | 1,280 110 919| 955 993 | . 820
4ol 919 | 1,030 | 1,240 1,110 | 955 | 993 | 993 820
B eeaaan 885 | 1,030 | 1,240 1,110.| 955 | 1,030 | 1,160 820
[, 885 | 1,030 | 1,200 1,110 955 | 1,070 | 1,200 852
ST, 885 | 1,030 | 1,160 1,160 [ 955 | 1,110 | 1,200 852
- T 955 | 1,030 | 1,160 1,110 | 955 | 1,110 | 1,110 885
L P, 993 | 1,030 | 1,110 1,110 955 | 1,070 | 1,070 919
100 .. 1,030 | 1,030 | 1,030 1,110 993 | 1,030 | 1,070 919
1,070 1,030 | 1,030 955

1,070 | 1,030 | 993 | 993 993

1,850 | 1,110 | 1,030 | 955 | 955 | 1,160

1,750 | 1,110 955 955 | 1,110

1,700 | 1,110 993 919 955 | 1,070

1,600 | 1,110 993 919 955 | 1,160

1,560 | 1,070 | 993 | 919! 919 1,280

1,460 | 1,070 993 919 955 | 1,420

1,460 | 1,070 | 1,110 | 885 | 919 | 1,370

1,420 [ 1,070 | 1,070 | 885 | o919 | 1,280

1,420 | 1,070 {1,070 | 885 885 1,200

1,370 | 1,070 | 1,070 | 885 | 885| 1,110

1,370 | 1,070 | 1,030 | 885 | 885 | 1,070

1,330 | 1,070 3 885 885 ) 1,070

1,280 | 1,030 955 958 885 | 1,070

1,330 | 1,030 955 993 885 ( 1,110

1,280 ] 1,030 955 993 8521 1,110

1,240 993 919 993 852 { 1,110

1,200 993 955 8521 1,110

1,200 993 885 955 821 1,070

I N1 201 I PRI RPN PR PP i ¥ & 11 P 955 |.ceueen 955 852 |eennn.n

Nore,—Discharge, except as noted below, determined from a ratin

second.feet; discharge Dec. 17 to Feb. 11 estimated because of ice, as

interpolated..

% curve well defined above 900

ollows, and ma;
error: Dee. 17-31, 800 second-feet; Jan. 1-31, 900 second-feet; Feb. 1-11, 900 second-feet;

be subject to .
ar.30 and 31,

‘ Monthly discharge of Manistee River near Sherman, Mich., for the year ending Sept.

80, 1915.

[Drainage area, 900 square miles.]

Discharge in second-feet. Run-off
. (depth in
Month. Per i(lilfa 1es on
Maximum. | Minimum. | Mean. square nage
A mile. area).
1,040 1.16 1.34
1,090 1.21 1.35
947 1.05 1.21
900 1.00 1.15
1,040 1.16 1.21
1,240 993 1,100 1.22 1.41
1,850 1,070 1,400 1.56 1.74
1,160 955 1,080 1.20 1.38
1,110 8385 082 1.09 1.22
1,110 885 9656 1.07 1.23
1,200 852 959 107 1.23
1,420 820 1,050 1.17 1.30
1,850 1.16 15.77

-
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STREAMS TRIBUTARY TO LAKE HURON.

TITTABAWASSEE RIVER AT FREELAND, MICH.

Location.—At highway bridge at Freeland.
DRAINAGE AREA.—2,530 square miles.

Recorps AvAlLABLE.—August 22, 1903, to August 3, 1906; October 28, 1906, to
December 31, 1909; January 1, 1912, to September 30, 1915.
CooreraTioN.—Estimates of daily discharge were made and furnished by G. 8.
Williams, consulting engineer, Ann Arbor, Mich.

Daily discharge, in second-feet, of Tittabawassee River at Freeland, Mich., for the year
ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2,238 | 1,536 | 1,214 | 1,520 | 1,074

2,190 | 1,480 | 1,270 | 1,450 [ 1,080

2,001 | 1,450 | 1,316 | 1,910 | 1,062

1,865 | 1,418 | 1,340 | 2,245 | 1,056

1,945 | 1,390 | 1,300 | 2,580 | 1,056

2,166 | 1,384 | 1,270 | 3,120 | 1,050

2,400 |..... ..| 1,235 | 3,204 | 1,050

2,520 |.......| 1,176 | 3,159 | 1,062

2,578 |eaun-n S 1,170 | 2,835 | 1,080

2,570 f.eue...| 1,158 | 2,400 | 1,098

2,440 |...... .| 1,140 | 2,400} 1,080

2,238 |.cennnn 1,158 | 2,270 | 1,600

2,065 |..n....] 1,170 | 2,105 | 2,835

1,921 [.......| 1,158 | 1,093 | 6,860

1,753 foeee...| 1,140 | 1,905 | 8,040

1,945 372 | 1,188 | 4,700 | 6,700 | 4,950 | 1,635 |.......] 1,140 | 1,921 | 7,020
2,020 | 420 | 1,206 | 4,890 | 6,167 | 4,250 | 1,600 |...... 1,122 (1,945 6,602
3,150 | 417 | 1,248 | 4,500 | 5,125 | 3,810 | 1,600 |.__.... 1,140 | 1,993 | 6,360
3,760 | 415 | 1,300 | 4,095 | 5,000 | 3,580 | 1,480 |....... 1,140 | 1,985 | 5,865
3,240 | 415 | 1,432 | 4,1 4, 3,285 | 1,600 | 2,071 | 1,122 | 1,953 | 5,325
3,380 | 452 | 1,470 | 4, 3,010 | 2,965 | 1,785 | 2,065 | 1,110 | 1,182 | 4,800
3,570 | 480 | 1,522 | 4,107 | 3, 2,496 | 1,913 | 2,065 | 1,110 | 1,170 | 4,250
3,240 | 610 | 1,534 | 4,700 | 3,760 | 2,570 | 2,081 | 1,945 | 1,110 | 1,140 | 3,790
3,055 | 700 | 1,500 | 5,000 | 3,770 | 2,594 | 2,065 | 1,841 | 1,110 | 1,140 | 3,285
3,015 | 755 | 1,482 | 5,000 | 3,710 { 2,570 | 2,001 | 1,705 | 1,110 | 1,110 | 3,031
2,965 | 804 | 1,455 | 5,000 | 3,570 | 2,520 | 1,045 | 1,462 | 1,100 | 1,008 | 2,673
1,085 | 825 | 1,432 | 5,500 | 3, 2,400 | 2,089 | 1,308 | 1,080 | 1,080 | 2,520
1,520 | 839 | 1,357 | 5,500 | 3,285 | 2,440 | 1,753 | 1,182 | 1,100 | 1,062 | 2,400
1,300 | 862 1,300 [.e.... ;965 | 2,400 | 1,705 | 1,170 | 1,600 | 1,080 | 2,270
1,450 | 910 | 1,234 |....... 2,700 | 2,331 | 1,600 | 1,176 | 1,825 | 1,062 | 2,081
....... 930 | 1,112 |.......| 2, eeeee.l| 1,568 1.0, 1,560 {1,080 |.......

Monthly discharge of Tittabawassee River at Freeland, Mich., for-the

30, 1915.
[Drainage area, 2,530 square miles.] .

Discharge in second-feet. Run-off

(depth in

Month. Per i‘li:xrches on

s ainage

- Maximum. | Minimum. | Mean, s%lge area).

(T P 1,980 1,070 [ 1,340 | 0.530 0.61
November...................o. ... 3,760 1,000 2,000 .791 .88
December. ...........o i, 1,470 288 771 .305 .35
P23 111 T 1,530 973 1,220 .482 .56
February.......ooooiiiiiiiii i 5, 500 1,100 3,080 1.22 1.27
Marclt... ... ..o..oooiiliiililllll 6,700 2,400 4,680 1.85 2.13
i&[pnl. et et aedde e ieieeniaaaes 8,890 1,450 3,540 1.40 1,56
BY e eaeanamme n e e e e s 2,580 1,480 1,980 .783 .90
JUY - ceeee e e 1,820 1,080 1,220 .482 .56
August..-ooo.ooo oIl 3,200 1,060 1,840 an .84
September. .- oo o weme e © 8,040 1,050 3,110 1.23 .37

NoTE.—Computed ba engineers of the United States Geological Survey fram records of daily discharge

furnished by G. 8. W

, Ann Arbor, Mich.
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STREAMS TRIBUTARY TO LAKE ERIE.
HURON RIVER AT DEXTER, MICH.

Locarion.—At the highway bridge at Dexter, one-fourth mile below mouth of Mill

Creek.
DRAINAGE AREA.—Not measured.

REcorDs avamLABLE.—September 1, 1904, to September 30, 1915,

Gaar.—Standard chain attached to bridge; read daily, morning and evening, to half-
tenths; gage reader, D. M. Litchfield.

DIscHARGE MEASUREMENTS.—Made from a boat several hundred feet below gage or
from bridge. : i

CHANNEL AND coNTROL.—The high water that carried out the gage on March 12, 1908,
caused permanent change in bed of river; a small headrace runs to ah abandoned
mill on left bank; at ordinary stages little or no water flows into this headrace
but at high stages a small quantity of water may pass through it around the gage.

ExTREMES oF sTAcE.—Maximum stage recorded during year: 3.0 feet, at 5 p. m.,
February 13; minimum stage recorded, —0.1 foot, October 2 to 5, 8, and July 25.

Winrter FLow.—Little ice forms at this section; current swift.

CoopreraTioN.—Gage-height record furnished by FEastern Michigan Edison Co.,
Washtenaw division, Ann Arbor. "

No discharge measurements were made at this station during the year.
Daily gage height, in feet, of Huron River at Dexter, Mich., for the year ending Sept. 30,
: 1915. .

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
0.00} 0.00)| 0.6 1.2 1.6 0.30| 0.02{ 0.30| 0.22 0.18 0.28

.00 .12 .5 1.2 1.5 .32 .00 .22 301 .15 .25

— .02 .12 .8 1.2 1.4 .32 .02 .20 .28 .18 .20

— .02 .05 651 1.2 1.3 .30 .15 .20 .25 .22 .20

.00 .00 .28 1.2 1.2 .30 .30 .20 .20 .22 .22

.00 .00 281 1.3 1.2 .28 .28 .10 .20 .20 .42
.00 .00 .42 L4 .9 .30 .30 .10 .20 .20 5

.00 .00 .40| 1.45 .8 .30 .30 .12 .40 .20 N

.00 .18 48| 1.6 .8 .32 .35 .10 .40 .20 .7

.00 18 481 1.5 .8 .32 .32 .00 .38 .18 .7

.00 .12 421 1.45 .8 .35 .30 .00 .32 .18 .8

.00 .15 421 2.0 .8 .42 .30 .00 .28 .22 1.05

.00 .10 .381 2.8 .8 .45 .25 .00 .22 .30 1.2

.00 .00 .38 2.8 .8 .42 .18 .02 22 .32 1.3

.00 .28 .38 2.7 .8 .40 .10 -08 .35 .40 1.25

.18 .00 .32 L3841 2.2 .8 .32 .22 .20 .42 .38 1.15
.35 .00 .38 481 2.2 7 .30 .28 .32 .35 .40 1.2
.40 .00 .38 481 2.1 .7 .30 .21 .5 .28 .48 1.3
.32 .00 .00 .481 2.0 .7 .30 .22 .7 .20 .5 L5
.28 | ~.02 .00 51 20 .6 .28 201 .7 .12 .6 1.5
.22 ~.02 .00 .5 2.0 .6 .25 .22 .6 .05 7 1.6
.20 .00 .38 .61 20 .6 2010 . .28 .6 | —.02 .8 15
.20 [ ~.08 .45 .95 2.2 .6 .20 .25 5 | —.05 .8 1.5
.20} ~.08 651 1.8 | 2.4 .6 .20 .22 .48 [ —.08 .75 1.35
201 —.05 .95 1.3 2.2 .6 .20 .22 .38 | —.10 .7 1.3
.20 001 1.1 1.0 | 20 .5 .20 .32 28| —.02] .7 1.3
.12 .00] 145} 1.0 2.0 .5 .12 .30 .20 1 —.08 .6 1.4
.10 .00 .75 951 1.9 .48 .10 .30 .18 .00 .55 13
.10 .00 W30 105 )....... .42 .08 .38 18 .08 .5 1.3
.10 .00 301 1154....... .40 .00 .42 15 .15 .48 1.2
P 11 )0 PRI 451 1.2 f....... .35 |.eeaes $35 feenaens .18 W38 faaians
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HURON RIVER AT BARTON, MICH.

LocaTroN.—At dam and power plant of the Eastern Michigan Edison Co. at Barton,
near Ann Arbor, 4 miles above the station at Geddes. )

DrAINAGE AREA.—723 square miles (reported by G. S. Williams).

RECORDS AVAILABLE.—January 1 to September 30, 1915.

DETERMINATION OF DIsCHARGE.—Flow computed from records of operation of power
plant, the flow through under-sluices during floods, and the depth of flow over
dam. The flow throygh the power house is determined from a calibration of the
turbines by means of a specially constructed weir, the crest of which was formed
by a }-inch by 5-inch milled plate, the discharge over the weir being computed
by Bazin’s formula for free overflow. The greater part of the flood water passes
through under-gluices in the power-house foundations, and this flow is determined
from a weir calibration of the sluices. Water flows over crest of dam only a few
days during the year.

CoopreraTiON . —Estimates of daily discharge made and furnished by G. S. Williams,
consulting engineer, Ann Arbor, Mich.

Daily discharge, in second-feet, of Huron River at Barton, Mich., for the year ending Sept.

30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
274 290 437 243 374 | 1,286 434 254 344 344 323 441
233 298 418 294 383 | 1,009 430 246 370 420 336 413
245 300 371 292 407 | 1,046 416 270 337 400 359 397
226 321 314 323 452 986 422 304 312 405 363 315
230 301 188 273 500 905 421 362 353 407 383 421
238 288 291 283 499 871 440 339 256 397 338 442
233 321 346 336 571 3 452 402 326 312 373 540
231 281 347 328 612 773 417 439 280 488 365 534
266 330 347 357 621 721 416 446 318 475 357 593
280 284 366 578 776 432 426 342 682
336 283 339 380 586 798 439 406 |. 257 472 324 697
311 289 321 369 823 749 460 406 222 364 |- 753
326 293 275 356 | 1,172 478 360 241 410 405 863
312 272 330 367 | 1,668 693 492 315 274 330 416 883
318 282 203 852 | 2,052 747 475 300 298 412 869
352 299 288 369 | 1,526 723 458 353 338 443 440 860
467 297 242 379 |1, 455 397 422 420 434 825
504 311 261 437 | 1,352 676 424 376 544 470 466 821
451 285 269 423 | 1,376 613 416 371 666 322 482 911
444 217 244 406 | 1,432 636 396 639 310 522 932
471} 209| 2700 | 365|1,412| 574 371| 375| 6081 205| 558 913
449 285 241 356 | 1,393 613 358 372 573 306 657 919
421 268 240 352 | 1,568 585 371 367 535 200 655 911
387 275 234 384 { 1,699 578 379 479 251 642 865
398 261 217 3011 1,734 555 355 346 464 103 592 896
399 242 227 375 | 1,359 548 329 429 222 570 856
385’1 288 228 327 | 1,239 512 316 367 354 565 862
322 252 246 1, 507 316 394 330 249 538 801
308 308 202 293 435 351 204 482 921
319 331 248 455 251 449 337 327 524 71
201 f....... 285 445 [....... 458 |....... 339 41 |.......
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Monihly discharge of Huron River at Barton, Mich., Jor the year ending Sept. 80; 1915,

[Drainage area, 723 square miles.]

in nd-feet.

Discharge in second-feet Run-off

(depth in

| Month. . Per inches on

Maximum. | Minimum, | Mean. | square
‘ile, area),

504 336 0.465 0.54
331 217 288 398 .44
437 188 288 398 .46
437 349 483 .56
2,050 374 1,070 1.48 1.54
...... 1, 445 717 992 1.14
...... 492 -251 404 559 .62
458 246 368 509 .59
666 222 385 533 .59
et e eaaamemeaaaaeaaan 488 193 352 487 .56
Avgust....ooeoiii .. 657 323 454 .628 .72
September. . .......ooouiiiiiiiiiiiiiiia. cee - 932 T 315 731 1.01 1.13
The year. . ..o vvueiee i 2,050 188 474 . 656 8.89

Note.—Computed bY engineers of the United States Geological Survey from records of daxly discharge
furnished by G. S. Williams, Ann Arbor, Mich.

HURQN RIVER AT GEDDES, MICH.

LocatioN.—At dam and power plant of the Eastern Michigan Edison Co., at Geddes,
half a mile above mouth of Fleming Creek.

DRAINAGE AREA.—757 square miles. .

RECcORDS AVAILABLE.—February 1, 1904, to December 31, 1914, when station was
discontinued.

DETERMINATION OF DISCHARGE.—Flow of the river at station computed from records
of the operation of the power plant and records of depth of flow over dam. The
turbines have not been rated in place and the flow through them is computed
from a Holyoke test of the type mounted. The dam is a rock-filled timber-
cribbed structure with a broad and somewhat uneven crest. It is subject to
leakage which was not feasible of measurement. -

Accuracy.—As the turbines have not,been rated in place, and on account of leakage
and irregularities in the dam, estimates of flow as computed from the available
data may be somewhat in error. '

CooreraTion.—Estimates of daily discharge were made and furnished by G. 8.
~ Williams, consultmg engineer, Ann Arbor, Mich.

Daily discharge, in seomzd feet, of Huron River at Geddes, M'wh Jor the penod Oct. 1 to

, Dec. 81, 1914.
Day. Oct. | Nov.| Deec. Day. Oct. | Nov. | Dec. Day. Oct. | Nov. | Dee.

409 385 282 326
314 517 294 311
302 339 309 322
314 355 264 270
374 196 272 162
272 202 323 234
296 311 293
-302 414 281 197
314 343 279 282
283 376 302 266
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Monthly discharge of Huron River at Geddes, Mich., for the period Oct. 1 to Dec. 31, 1914,

[Drainage area, 7567 square miles.]

Discharge in second-feet. Run-off

(depth in

Month, Per inches on

s . draing,ge

Maximum. | Minimum. | Mean. ,sgt]gﬁ:e area),

514 204 350 0.462 0.53
409 243 292 .386 )
517 162 296 391 .45

Nore.—Computed by engineers of the Umted States Geological Survey from records of daily dlscharge
furnished by G. 8. Williams, Ann Arbor, Mich.

HURON RIVER AT FLAT ROCK, MICH.

LocaTioN.—At the highway bridge at Flat Rock, 2,000 feet below the crossing of
Detroit, Toledo & Ironton Railway. \

DRAINAGE AREA.—1,000 square miles,

RECORDS AVAILABLE.—August 6, 1904, to September 30, 1915.

Gage.—Staff; read daily, morning and evening, to tenths, by C. L. Metler.

DISCHARGE MEASUREMENTS.—Made from downstream side of bridge.

CHANNEL AND CONTROL.—Probably permanent,

EXTREMES OF STAGE.—Maximum stage recorded during year, 9.0 feet, at 5 p. m.
February 16; minimum stage recorded, 0.9 foot, at 7 a. m. July 29.

WinTER FLOW.—Ice jams form below the station and cause backwater at the gage;
in general the section above the station is kept apen by the power plant.

REGULATION.—At ordinary stages flow of the river is controlled by a dam and power
plant immediately above station, but operation of this plant is assumed to have
little effect on diurnal fluctuations of stage.

CooPERATION.—Gage-height record furnished by Eastern Michigan Edison Co.,
Washtenaw division, Ann Arbor, Mich.
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Datly gage height, in feet, of Huron River at Flat Rock, Mich., for the year ending Sept.

380, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1.9 2.0 2.1 2.6 3.0 5.55| 2.5 1.9 2.7 2.3 1.8 2.75
2.0 | 2.1 2.0 | 2.7 4.5,| 5.4 2.5 1.3 | 2.55| 2.06| 1751 2.5
1.7 2.2 2.8 3.0 3. 75 5.0 2.4 1.25| 2.45| 2.25| 2.4 2.55
1.8 | 2.05] 2.55] 2.45]| 3.6 | 4.75] 2.6 | 2.1 2.35| 2.5 | 2.5 2.45
1.8 | 20 | 2.2 1 2.8 | 4.15 4.55{ 2.25| L95| 2.1 2.5 | 2.55| 2.5
1.95| 2.05{ 1.9 2.7 4.7 4.45] 2.5 2.15| 1.9 2.55 | 2.45 2.5
1.55| 2.1 1.451 2.8 | 5.0 | 4.35] 2.7 | 2.25| 1.45| 2.8 | 2.45| 2.65
1.55| 2.0 2.15¢ 2.75| 4.95) 4.4 2.6 2.4 2.4 3.35| 2.0 3.4
175 2.0 2.55) 2.95] 4.951 4.05| 2.7 2.5 2.25| 2.95| 2.0 3.65
2.1 2.2 | 2.45| 3.3 49 | 4.1 | 2.45] 2.4 | 2.05| 3.6 | 2.35 3.6
2.4 1.95] 2.25] 2.8 4.76 | 4.3 2.5 2.5 L95| 3.1 2.2 3.75
2.4 2.05| 2.4 3.1 5.3 4.4 2.2 2.5 1.7 2.8 2.75, 4.2
2.3 2.0 2.3 3.1 6.0 4.1 2.8 2.35] 1.0 3.15( 2.8 5.25
2.35] 2.1 1.9 3.1 7.05| 3.9 2.8 2.251 1.6 2.6 2.8 5.45
22 | 20 | 20 | 3.1 7.85] 3.95] 28 | 2.2 | 2.0 2.4 2.7 4.8
2.4 2.0 2.4 3.051 8.7 4.0 2.65| 2.0 17| 2.8 2.7 4.7
2.7 1.95| 2.3 | 29 | 87 3.8-| 2.75| L95| 2.15| 3.15| 2.9 4.5
29 | 21 2.45| 3.15} 8.08}1 3.8 | 2.4 | 2.75) 2.65| 2.5 | 2.65] 4.4
2.8 2.15| 2.5 3.7 7.681 3.6 2.4 2.2 3.4 2.3 2.6 4.5
2.85] 205 2.6 | 3.75| 7.42| 3.5 | 2.4 | 2.05| 3.6 3.1 2.9 4.45
2.8 1.75 | 2.7 3.5 7151 3.2 2.4 2.35( 3.7 2.0 2.95 4.8
2.651 1.7 | 2.55| 3.25| 6.82) 3.5 | 2.2 | 2.05| 3.4 1.8 |eeoe..n 4.75
2.65| 1.8 | 2.6 | 3.25] 6.65} 3.35] 2.2 | 2.3 3.05| 1.75| 3.6 4.7
2.5 2.16| 2.35| 3.0 6.95| 3.3 2.0 2.25| 2.9 1.75| 3.55 4.75
2.5 2.1 2.4 2.9 ] 715] 3.35{ 1.9 | 2.35| 2.7 | 2.0 | 8.5 4,55
2.1 1.9 | 2.4 | 3.4 6.8 | 3.8 1.95| 2.4 2.6 1.75| 3.05 4.4
2.55] 1.8 | 2.4 3.45] 5.85| 3.2 | 2.4 2.3 [.-...c. 1.8 | 3.2 4.5
2.3 | 1.8 | 255 8.3 | 6.1 2.2 | 2.4 2.2 | 23 | 1.8 | 2.95| 4.6
2.25| 1.9 2.5 3.2 2.5 2.4 2.3 2.351 1.3 3.0 4.4
2.3 1.9 2.7 3.1 |. 2.75| 1.8 2.65| 23| 2.3 2.8 4.3
2.15 [....... 2.55| 3.0 2.7 |eeoee.. 2.6 |....... 215 | 2.9 |.......

Norte.—Discharge relation probably affected by ice during the greater part of the period Dec. 1to Mar. 31,
CATTARAUGUS CREEK AT VERSAILLES, N. Y.

LocaTtioN.—On a three-span highway bridge in the village of Versailles, Cattaraugas
County, about 6 miles below Gowanda, 2} miles above the mouth of Clear Creek
(coming in from the right) and about 8 miles above the mouth of the stream.

DRAINAGE AREA.—467 square miles (measured on Post Route Map).

REcorDs AvAILABLE.—September 23, 1910, to September 30, 1915. Data published
also in annual reports of New Yark State engineer and surveyor and State of
New York Conservation Commission.

Gaee.—Chain fastened to the upstream side of the first span from the right-hand
end of the bridge; read twice daily to quarter-tenths by James Palmer.

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

CHANNEL AND CONTROL.—Rock and gravel; occasionally shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.6 feet at 9 a. m.
January 7 (discharge, 9,050 second-feet); minimum stage recorded, 4.80 feet
from 4 p. m., December 16 to 4 p. m. December 17, and 5 p. m. December 18
(discharge, 90 second-feet).

1910-1915: Maximum stage recorded, 11.6 feet at 5.40 p. m. March 2571913
(discharge, approximately 30,000 second-feet); minimum stage recorded, 4.65
feet August 21 and September 6 and 7, 1913 (discharge,. 55 fecond-feet).

WiINTER FLow.—Discharge relation affected by ice.

Accuracy.—Rating curve well defined; estimates as published fairly good.
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Discharge measuremenis of Cattaraugus Creck at Versailles, N. Y., during the year ending
. Sept. 80, 1915.

b, | maorr— |y |2 | owa | e [ | D
Feet. | Secft. Secft,

Apr. 7| C.S. DeGolyer 6.29 1,580 || May 22 554
A [ N 6.19 1,430 {| Sept. 1 | C. 8. DeGolyer.. 237

Daily discharge, in second-feet, of Cattaraugus Creek at Versailles, N. Y., for the year
ending Sept. 30, 1915.

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

381 286 207 238 541 238

| PP

2. . 402 253 207 | 1,610 253 207
3. . 402 253 253 | 2,470 268 207" -
4. . . 340 304 207 648 790 182

468 402 170 445 568 182

850 340 157 286 322 182
1,430 304 157 207 253 170

Beeecannnnens

Gerornnncnnnnes

) {1

0,
'S
3
=]
-
o
<
-
I
23
&
-
™~
b<

1,200 286 157 492 194 222

790 253 157 340 322 182
594 238 222 268 222 157
568 253 304 422 182 182
568 268 222 | 1,610 182 182
445 304 138 02 182 182
445 268 147 516 157 238
340 268 207 402 138 268
360 268 157 340 147 182
322 568 157 286 253 170
340 360 157 253 492 182
340 322 182 222 157
340 402 17 194 | 1,710 147
304 445 17 194 850 286
286 402 138 194 468 980
286 322 128 182 322 402
286 268 110 207 360
268 238 110 207 402 207
corenan 207 |....... 207 304 f.......

Note.—Discharge relation affected by ice Dec. 18 to Jan. 6, inclusive; new rati?gscurve used from Jan.
7, to Sept. 30, 1915; discharge estimated, because of ice, by comparison with records of flow of streams in
adjacent areas as follows: Dec. 18-31, 444 second-feet; Jan. 1-6, 469 second-feet.
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Monthly discharge of Cattaraugu.;' Creek at Versailles, N. Y., for the year ending Sept.
30, 1915.

[Drainage area, 467 square miles.]

Disch: in -feet.
arge in second-feet. (g“‘ﬁf 7
©] m
Month. . Per inches on ‘:‘cc“"
. ~ ; drainage |T3%Y-
Maximum. | Minimum. | Mean. | square 68).
mile. ar

435 108 181 0.388 0.45 | B,
1,420 179 491 1.05 1.17 | B.
3, 90 584 1.25 1.44 1 C.
8,650 |............ 1,110 2.37 2.73 | C.
5,940 N 468 ,800 3.85 4.01 | C.
1,120 360 539 1.16 1.34 | B.
2,470 268 645 - 1,38 1.54 [ A,
1,430 207 362 LT75 891 A,

304 110 171 . 366 .41 ! B.
2, 470 182 570 1.22 1.41 | B.
1,710 138 388 831 .96 | B.

980 147 227 486 .54 | B.
8,650 | - 90 598 1.28 16.89

STREAMS TRIBUTARY TO LAKE ONTARIO.

LITTLE TONAWANDA CREEK AT LINDEN, N. Y.

LocaTioN.—At the stone-arch highway bridge in the village of Linden, Genesee
County, 600 feet northeast of Erie Railroad station, and 3 miles above junction
with Tonawanda Creek.

DRAINAGE AREA.—22 square miles (measured on topographic maps.)

REcoRDS AvAILABLE.—July 8, 1912, to September 30, 1915.. Data published also in
annual reports of New York State engineer and surveyor and State of New
York Conservation Commission. -

Gagr.—Vertical staff on right-hand upstream abutment of brldge, lower 2 feet of
enameled iron graduated to hundredths of a foot; upper 4 feet of bronze gradu-
ated. to half-tenths; read daily, morning and evening, to half-tenths, by C. L.
Schenck.

DiSCEARGE MEASUREMENTS.—High-water measurements made from a cable 1,000
feet above weir; low-water measurements made by wading above weir.

CHANNEL AND CONTROL.—A standard Francis weir, 2.01 feet long and 8 inches high,
has been constructed under the upstream side of the bridge; when the water
overtops this weir it flows over a 2-inch plank about 13 feet long, including the
2 feet of weir.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.0 feet at 5.20
p. m. February 24 (discharge,® 452 second-feet); minimum stage recorded, 0.34
foot at 8.30 a. m. and 5.20 p. m. September 25 (discharge, 1.17 second-feet).

1912-1915: Maximum stage recorded, 8.08 feet with the weir in a damaged
condition at noon, March 25, 1913 (discharge, 1,300 second-feet); minimum
stage recorded, 0.18 foot, August 20 and 21, September 14 to 16, inclusive, and
October 8, 1913 (discharge, 0.43 second foot).

Accuracy.—At gage height 0.69 or below flow is confined to weir; for such stages
the accuracy of the data corresponds to that of a properly constructed Francis
weir; for stages above gage height 0.69 foot weir has been rated with a current
meter and data should also be excellent.

54808°—wsp 404—17—5
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Discharge measurements of Little Tonawanda Creek at Linden, N. Y., during the yéar
ending Sept. 30, 1915.

Gage Dis- G Dis-
Date. Made by— height. | charge. || P3te Made by— he;gl%. charge.
Feet. | Sec.t. Feet. | Sec.ft.
Jan. 7o R. M. Adams. 4.35 300 July 14} C.C. Covert............ 0.845 6.0
7af..... [+ 3.94 264 15 |..... (5 1 T .828 7.4
May 17 | C. 8. DeGolyer.. . 985 11.4

aj?lade under complete ice cover; ice jammed against bridge abutments 1 foot upstream from crest of
weir, -

Daily dfischarge; in second-feet, of Little Tonawanda Creek at Linden, N. Y., for the
. ) year ending Sept. 80, 1915.

Day. Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
) S, 1.87 | 3.07| 12 19 51 28| 17 6.6 | 3.7 9.0 4.1, 2.12
b 1.74 279 43 16 51 24| 20 6.6 3.36| 5.1 4.1 1.93
F: .62 2.79] 21 13 41 20| 18 6.6 3.28 1 22 4.9 1.81
S, 1.621 2.79| 15 14 29 171 16 6.1 3.0771 17 10.0 1.74
[ PN 1.5t 2,58 11 13 27 15 23 9.0 2.93| 14 11.8 1.74
[ 1.66 | 2.51 9.0 13 32 17| 59 6.6 | 2.65| 9.7 6.4 1.74
Y (P .51 2.45 6.6 274 28 16 | 55 6.4 2.51| 6.9 5.1 1.62
7P 1,74 2.65 6.4 22 15| 47 22 2.45| 75 4.6 1.51
L 1. 3.21 6.9 38 20 14} 51 11.1] 2.381 35 6.1 1.39
100.ciiianns 2.25| 2.93 6.6 24 17 15| 47 8.71 2.25 14 4.6 1.39
) 3 SO 2,121 2. g3 6.9 19 18 15| 41 6.6 2.26| 9.0 3.9 . 1.34
12l 1.871 3. 5.6 17 261 12 | 104 6.1) 2.12)13 3.6 1.51
) & S 1.741 3.6 6.1 16 14 12| 51 8.4 2.12| 9.0 3.6 1.81
) ¥ 1. 4.9 5.3 14 154 16| 30 721 251 7 3.21 1.51
b ¥ T .68 | 4.1 4.6 14 420 22| 22 5.6 3.21| 6.1 3.14 1.39
160 ceeennnnnann 2,12 6.4 6.1 13 122 25| 22 6.1 4.2 5.6 2.79 1.39
) ¥ 212 5.1 5.9 24 71 16| 21 10.71 2.93| 5.1 2.51 1.39
) & 3.07| 3.6 5.9 63 59 14 17 8.4 2.38| 4.4 2.25 1.39
b1 T 13 3.9 6.1 135 47 14| 14 6.6 2.8 3.9 2.25 1.51
b1 IR 6.1 4.2 6.6 67 41 7] 13 6.1| 3.36| 3.9 2.12 1.39
b3 S 4.4 3.9 6.4 43| . 47 17| 10.4 6.6 | 2.51| 3.6 2.38 1.39
22 e 3.6 3.9 5.6 32 63 15 9.7 19 3.6 7.2 3.6 1.28
B 3.211 3.9 | 6.6 28 135 171 10.0| 10.7| 7.2 5.6 3.28 1.28
4. 2. 3.7 6.1 29 360 29 9.7 8.4 5.1 3.9 2.79 1.23
b 2.79] 4.2 6.1 21 164 41 8.4 6.6] 3.6 3.36- 3.6 1.17
b T 29311 6.4 19 59 39 7.5 6.6 293115 3.07 2.26

b7 (N 3.07] 12 6.1 18 43 29 7.2 6.6 251 6.1 2.38 5.1
P T 2,791 6.1 6.4 17 38 26 7.2 56| 2.25| 7.8 2.25 2.65
20 ol 2.65] 6.1 6.6 4., 20 7.2 51| 2.12| 8.4 2.79 2.18
.............. 2.8} 6.1 20 13 [....... 17 6.4 4.2 32 5.3 2.93 1.74

E: 3 DO 3.2t ]....... 22 5 2 N 19f....... 4.2|....... 4.4 251 f..onnne

Note.—Discharge relation not affected by ice; discharge below 3.5 second-feet determined l'>y Francis
formula; above 3.5 second-fest from a well-defined rating curve. See “Accuracyi n station description »
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Monthly discharge of Little Tcmawanda Creek at Linden, N. Y., for the year ending

Sept. 30, 1915.
[Drainage area, 22.0 square miles.]
Discharge in second-feet. (dRmi':']?ﬁ
OpLA 1 1 Accu-
Month, . : Per inches on racy.
Maximum. | Minimum. | Mean. sgllﬁaére area)
13 1.51 2.81 0.128 0.15 | A.
12 2.45 - 4,38 .199 W22 | Al
43 4.6 9.51 .432 .50 | A,
274 13 36.5 1.66 1.91 [ A.
420 17 91.6 4,16 4.33 1 A,
41 12 19.8 .900 1.04 | A,
104 6.4 25.7 1.17 1.30 | A,
22 4.2 7.91 .360. 421 A,
32 2.12 4.01 .182 .20 | A,
% 3.36 1.1 .505 581 A,
11.8 2.12 3.96 .180 .21 | A,
5.1 1.17 1.73 .079 .09 ] A,
420 117 17.8 809 . 10.95

GENESEE RIVER AT ST.HELENA,N.Y.

LocarioN.—At the steel highway bridge in the hamlet of St. Helena, Wyoming
County, about 6 miles above the mouth of Silver Lake outlet, 95 miles above
Canaseraga Creek and 54 miles below the village of Portageville and the site of
the proposed storage dam of the State of New York Conservation Commission.

DRrAINAGE AREA.—1,030 square miles.

Recorps AvAILABLE.—August 14, 1908, to September 30, 1915. Data published
also in annual reports of New York State engineer and surveyor and State of
New York Conservation Commission.

Gace.—Gurley water-stage recorder installed August 24, 1911. Prior to this date, a
chain, fastened to the upstream side of the bridge, middle span; read daily to
hundredths. Datum same for both gages, but slope of water surface makes read-
ings dlfferent Gage heights from water-stage recorder used to humdredths.
Gage inspected by Herman Piper.

DISCHARGE MEASUREMENTS.—At high stages made from thebridge; at low and medium
stages made either by wading or from the bridge.

CHANNEL AND CONTROL.—Gravel and rocks; occasionally shifting.

ExTREMES OF DISCHARGE.—Maximum stage recorded dm-ing year, 9.5 feet at 5 p. m.
February 15 (discharge, 20,200 second-feet); minimum stage recorded, 1.70 feet
from 12 noon to 2 p. m. October 7 (discharge, approximately 25 second-feet).

1908-1915: Maximum stage recorded 12.0 feet at 8 a. m. March 26, 1913 (dis-
charge, approximately 37,800 second-feet); minimum stage recorded, 1.70 feet
at 5 p. m. October 5, and 8 a. m., October 17, 1913 (discharge, approximately 18
second-feet).

Winter rLow.—Discharge relation usually but slightly affected by ice; determina- -

tion oid winter discharge considered good when frequent discharge measurements
are made.

Accuracy.—Rating curve well defined; conditions for meter measirements good;
mean daily gage heights determined from record of water-stage recorder eliminate
error from diurnal fluctuations in flow due to operation of mill above the station.
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Discharge measurements of Genesee River at St. Helena, N. Y., during the yeor ending
Sept. 80, 1915.

Date. Made by— pog® | i, || Date. Made by— pJoge | s
Sec. £4

6,490

1,530

8,880

e Partial ice cover. . b Complete ice cover.

Daily dwcharge an second-feet, of Genesee River at St. Helena, N. Y., for the year endmg
Sept. 30, 1915.

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

5| 80| 205
2,240 | 998

880 | 1,850 | 295
200 | 1060 | 260
80| 680

070 50| 215
70| 64| 236
40| 420| 200
00| 35| 236
s30] 350 206
90| 402] - 198
20| 339) 219
560 270
240 250 - 396
880 5| 312
720 | 3,810 270
729 | 2,870 | .

502 | 1,580 | 224
43 (2920 105
382 (1,620 | 219
040 | 987 | 47
1,150 | 747 | ‘328
756 | 783| 255
860 | 1,020 | 215
2,130 | 738 ].......

NoTE.—Mean daily gage heights used in the determination of discharge obtained from the records of
the water-stage recorder except for the periods Dec. 12 to Mar. 6 and May 14 to July 1, when they were
determined from two readings of chain gage each day. Discharge estimated, because of ice, as follows:
})eg 17-31, 471 second-feet; Jan. 1-6, 789 second-feet; Jan. 23-31, 758 second-feet, Feb. 1-10, 1,460 second-

eet.



.

STREAMS TRIBUTARY TO LAKE ONTARIO. 69

Monthly discharge of Genesee River at St. Helena, N. Y., for the year ending Sept. 80, 1915.
[Drainage area, 1,030 square miles.] )

D i -feet.
ischarge in second-feet (gmi'g lifn
ep
Month, Inches on [AcCU-

: . Per drainage |72y

Maximum. | Minimum. | Mean. | squsare area)

mile. .
206 61 128 0.14 | A,
1,330 108 400 43| A,
............ 266 401 477 .55 | C.
19,600 \............ 2,140 2.40 | C.
18,500 |............ 4,020 3.90 4.06 | B.
2,490 558 986 . 957 1.10 | B.
6,260 436 1,640 1.59 L77 | A,
1,070 339 607 .589 .68 1 A,
114 183 .178 .20 | B.
7,880 350 1,880 1.83 2.11| B.
3,810 245 1,260 1922 1.41 | A.
568 195 290 .282 .31 | AL

19,600 61 1,150 1.12 15.16

GENESEE RIVER AT JONES BRIDGE, NEAR MOUNT MORRIS, N. Y.

LocaTioN.—At highway bridge known as Jones Bridge, about 5 miles below the
village of Mount Morris, Livingston County, 6 miles by river above the village of
Geneseo, 13 miles below the inflow of Canaseraga Creek, and about 1§ miles
above the mouth of Beads Creek.

DRAINAGE AREA.—1,4108quare miles.

RECORDS AVAILABLE.—May 22, 1903, to April 80, 1906; August 12, 1908, to Decem-
ber 31, 1913; July 12 to September 30, 1915. Data published also in annual re-
ports of New York State engineer and surveyor and State of New York Conserva-
tion Commission.

Gage.—Gurley 7-day water-stage recorder installed September 11, 1915, on the right
bank about 60 feet downstream from the bridge. Prior to 1915 a chain gage
fastened to upsteam side of highway bridge was used. Datum of water-stage
recorder is 2.73 feet higher than that for former chain gage. Gage inspected by
T. 8. Trewer.

DiScHARGE MEASUREMENTS.—Made from footbndge erected on the outriggers of the
- bridge.

CEANNEL AND coNTrROL.—Sandy clay; likely toshift, but, as shown by measurements,
fairly permanent in recent years.

EXTREMES OF DISCHARGE.—1903-1915: Maximum stage recorded, 27.6 feet at 10.30
a. m. March 26, 1913 (discharge, 19,300 second-feet); minimum stage recorded,
2.7 feet at 6 p. m. August 29, 1909 (discharge, approximately 18 second-feet). .

WINTER FLOW. ——D1scha.rge relation- seriously affected by ice. Flow determined
chiefly by comparison with records of flow of the Genesee at Rochesterand at St.
Helena.

Discharge measurements of Genesee River at Jones Bridge, near Mount Morris, N Y.,
during the year ending Sept. 30, 1915.

[Made by E. D. Burchard.)

‘ Dis-
Date. height. | charge.
Feet. Sec.-ft.
July 9 14.95 9,610
.. 10.06 5,740
6.81 1 710
8.86 2,990
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Daily discharge, in second-feet, of Genesee River at Jones Bridge, near Mount Morris, N. Y.,
. Jor the year ending Sept. 30, 1915.

Day. July.| Aug. |Sept. Day. July. | Aug. |Sept. Day. July, | Aug. |Sept.
900 353
725 314
608 371
562 386
495 394
474 336
540 311
495 311
433 343 .
3M 482 .
2,450

NoTE.—Gage heights, used in determination of above discharge, were obtained as follows: July 12 to
Sept. 10, the mean of two observations per day from temporary chain gage; Sept. 11-30 determined-from
record of water-stage recorder.

Monthly discharge of Genesee River at Jones Bnd e near Mount Morris, N. Y., for the
year ending Sept. 30 1915.

[Drainage area, 1,410 square miles.]

Discharge in second-feet.
de thm
Accu-
Month. . ) M Per & racy.
Maximum. | Minimum. ean. squar.e area).

July 12-81eue ettt 5,600 508 1,870 1.33 0.99 | A,

AVZUSE.eeeeiaiittaniaianeiaaeiiaanns 3,400 375 1,380 .978 1.13 | A

September..........oooiioiiiiiiaiii... N 755 287 422 .209 33| B

GENESEE RIVER AT ROCHESTER, N. Y.

. Locarion.—At the Elmwood Avenue Bridge, at the north end of South Park, 3}
miles above the center of the city of Rochester, Monroe County, 8} miles below
the mouth of Black Creek, and 7} miles above the mouth of the river,

DRAINAGE AREA.—2,360 square miles,

REcORDS AVAILABLE.—February 9, 1904, to September 30, 1915. Fragmentary
records before this period published in Water-Supply Papers 24, 65, and 97.
Data published also in annual reports of New York State engineer and surveyor,
and State of New York Conservation Commission. ]

Gage.—Gurley water-stage recorder installed December, 1910, in the pump house
immediately below the bridge on the right-hand bank. Prior to December,
1910, a staff gage bolted to the downstream end of the first pier from the right-
hand abutment was read once daily. Elevation of zero of gage, 506.848 Barge
canal datum and 245.591 Rochester city datum. Datum unchanged since instal-
lation of the station. Gage inspected by G. A. Bailey.

DiscHARGE MEASUREMENTS.—Made from bridge to which staff gage is attached;
prior to 1904 measurements and elevations of water surface taken in conjunction
with the water flowing over and around Johnson-Seymour Dam in the city of
Rochester.

CHANNEL AND cONTROL.—Gravel, smooth; considered permanent.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder,
8.85 feet from 5 p. m. to 6 p. m. February 26 (discharge, 20,000 second-feet); mini-
mum stage from water-stage recorder, 0.97 foot from 10 a. m. to 1 p. m. and 3. p.
m., October 3 (discharge, 299 second-feet).
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1904-1915: Maximum stage, 15.02 feet during the afternoon of March 28, 1913
(determined by leveling from a flood height marked by gage observer; discharge,
approximately 42,000 second-feet); minimum stage, 0.71 foot from 10 p. m.
September 30 to 4 a. m. October 1, 1913 (discharge, 154 second-feet).

WinteEr rLow.—Discharge relation a.ffecbed by ice for short periods, although as a
rule the channel is open.

Accuracy.—Rating curve well deﬁned for all stages; published data considered good
for open-water periods.

Dtscharge measurements of Genesee River at Rochester, N. Y., during the year ending
Sept. 30, 1915.

Date. | - Madeby— 1oos® | oo, || Date. Made by— v v ey
Feet. | Sec.ft. Feet. | Sec.ft.

Dec. 21 | R.M. Adams.......... 1.38 508 || Feb. 1| R.M. Adams.......... 1.851 1,020
Jan, 6 ..... A0neneiannnnnnnns 1.75 | 1,000 || May 19 | C.C.Covert.....occcufoeumnn.. 1,060

Daily d‘wcharge, in second-feet, of Genesee River at Rochester, N. Y., for the year ending
Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
414 370 860 | 1,650 | 1,030. | 6,160 | 1,730 | 1,150 768 414 | 2,260 | 1,150
396 | 378 |1,490 | 2,460 | 1,790 | 4,280 | 1,650 | 1,040 705 ] 3872, 914
313 | 370 | 1,070 | 2,030 | 3, 4,080 [ 1,580 | 984 | 644 | 680 2,820 755
344 344 846 | 1,710 | 5,380 | 3,280 | 1,500 | 1, 598 | 1,790 | 2,460 656
336 | 344 755 | 1,340 | 4,460 | 2,640 | 1,400 [ 1,030 [ 576 | 2,820 | 3,000 587
344 820 | 833|1,040 | 3,430 | 2,550 | 1,380 | 1,040 | 564 | 2,150 | 3,000 500
344 344 1,550 | 1,320 | 2, 2,440 | 1,710 | 1,270 | 521 | 1,580 | 1,910 532

344 | 1,600 | 6,420 | 2,960 | 2,350 | 3,870 | 1 521 | 1,80 | 1,3 521
344 344 {1,180 [ 9,240 [ 2,780 | 2,190 | 4,500 | 1, 470 { 8,680 { 1 500
336 | 344 8,130 | 2,440 | 2,070 | 4,500 | 1,630 | 442 { 8,130 | 2,730 500
396 [ 353 780 | 5,310 | 2,020 | 2,070 | 4,960 | 1,360 442 | 4,280 | 1,860 510
362| 362| 730|3,570 1,900 | 1,960 | 5,550 | 1,170 | 423 | 2,820 | 1,270 470
362 320| 6682640 4,370 | 1,760 | 7,590 | 1,060 | 396 | 5,310 | 984 470
378 [ 353 633 | 2,370 | 6,980 | 1,700 | 6,160 1,000 | 362 | 3,670 846 576
387 405 833 | 1,440 (11,000 | 1,740 | 3,970 956 | 414 | 2, 742
414 4051 705 | 1,680 13,600 | 1,950 | 2,910 | 874 414 | 1,860 | 668 542
405 405 | 310 | 1,620 14,700 | 2,140 | 2,460 | 846 | 442 | 1,470 500
387 378 480 | 1,760 15,100 | 1,980 | 2,190 | 928 | 480 | 6,540 610 470
387 423 500 | 2,750 |14,400 | 1,710 { 1,930 | 1,080 460 | 3,970 610 432
405 610 470 | 5,550 | 9,210 | 1,600 | 1,730 | 1,030 ] 432 | 2,080 414
432 | 768
451 | 1,170
442
432 768
405] 692
34 742
353 521
387 | 521
396 | 521
396 490
378 1.......

8

NorTE.—Discharge, except as noted below, determined from a rating curve well defined below 12,
second-feet. Oct. 20-31, estimated; Dec. 19 o Feb. 23, estimated , because of ice, from gage heights, dis-
charge measurements, and climatic records and may be subject to ‘error.
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Monthly discharge of Genesee River at Rochester, N. Y., for the year ending Sept. 30, 1915.

[Drainage ares, 2,360 square miles.]

Discharge in second-feet. ( é‘u’éﬁ %l
o)
Month. Per | incheson -};gl
Maximum. | Minimum. | Mean. | square e '
gmle area).
381 0.161 0.19 | A,
487 .206 231 AL
760 .322 .37 | B.
3,130 1.33 1.53 | B.
7,790 3.30 3.4 B,
2,450 1.04 1.20 | A,
2,490 1.08 |- 1.18 | A,
1,140 .483 .56 | A.
479 .203 .23 | B,
2,510 1.06 1.22 | A,
1,720 . 729 .84 | AL
577 .244 .27 B.
PR YOAr. - euemnraeeniinannans 19,800 313| 1,960 .830 11.26

CANASERAGA CREEK NEAR DANSVILLE, N. Y.

Location.—At the highway bridge 1 mile west of the village of Dansville, Livil‘mgston
County, about 2,200 feet below the mouth of Mill brook, and about 22 miles
above the mouth of the creek.

DrAINAGE AREA.—167 square miles (measured by engineers of State of New York
Conservation Commission).

REcorDs AvamLABLE.—July 21, 1910, to December 81, 1912; and July 10 to September
30, 1915. Data published also in annual reports of New York State engineer
and surveyor and State of New York Conservation Commission.

Gaere.—Vertical staff, bolted to downstream side of the left abutment; read twice
daily by Floyd Harter; datuni lowered 4.77 feet on July 10, 1915.

DiscHARGE MEASUREMENTs.—Made from the bridge at high stages and by wa,dmg at
low stages.

CHANNEL AND cONTROL.—Sand and gravel; likely to shift during high water.

WintER FLow.—Discharge relation affected by ice.

Data insufficient for estimates of discharge.

Discharge measurements of Canaseraga Creek near Dansville, N. Y., during the year
ending Sept. 30, 1915,

Date. Made by— ‘hgizﬁ. chDar]Ze.
June 12..

July 10..
Aug. 9..
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Daily discharge, in aecond .feet, of Canaseraga Creck near Dansville, N. Y., for the year
ending Sept. 30, 1915.

Day. July.| Aug.| Sept. Day. July. | Aug. | Sept. Day. July. | Aug. | Sept.
1.. 44 37 3N
2.. 62| 470 45
3.. 581 216 30
4.. 371 1 27
5 30| 252 27
6.. 30| 135 40
7.. 62] 101 44
8.. 9| 71 35
9.. 39| 176 27
10 135 129

781 101 ......

Monthly discharge of Canaseraga Creek mear Dansville, N. Y., for the year ending Sept.
30, 1915.

{Drainage area 167 square miles.]

Discharge in second-feet. (Ii{e“ntﬁ T
m
Month, Per fnc s on ‘:a":“'
.| Maximum. | Minimum. | Mean. | square | drainage v
LTS B S TR 505 30 86.6 0.519 0.37 | B.
AVGUSt ane et 470 37 125 .749 .86 | B,
September........cc.eeeiiiiiiaiiiia. 93 25 40.5 .243 .27 | B.

CANASERAGA CREEK AT GROVELAND STATION, N. Y.

LocaTioN.—About 400 feet above the highway bridge at Groveland station, Livingston
County. The creek is flowing through the improved channel at this point.

DRAINAGE AREA.—195 square miles (measured by engineers of State of New York
Conservation Commission).

REcORDS AVAILABLE.—August 5 to September 30, 1915. Data published also in
annual reports of New York State engineer and surveyor and State of New York
Conservation Commission.

Gacee.—Sloping staff gage on right bank, graduated from 6.0 to 19.0 feet; read twice
daily by E. R. Stoner.

DiscEARGE MEASUREMENTS.—Made from highway bridge at medium and high stages
and by wading opposite gage at low stages.

CHANNEL AND coNTROL.—Gravel and clay; likely to shift.

WINTER Frow.—Discharge relation probably affected by ice.

Data insufficient for estimates of discharge.

The following discharge measurement was made by E. D. Burchard:

July 10, 1915: Gage height, 0.67 foot (distance from reference point to water sur-
face); discharge, 125 second-feet.
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Duily gage height, in feet, of Canaseraga Creck at Groveland station, N. Y., for the year
ending Sept. 30, 1915. .

38R

Day. Aug. | Sept. Day. Aug. | Sept. Day. Aug, | Sept.
........ 7.00 6.74 6.82 8.75
6.88 6.72 10.40 6.71
e 6.85 6.81 8.32 6.66
........ 6.82 6.72 7.58 6.64
.46 6.86 6.66 .77 6.62
7.20 6.86 6.66 7.43 6.
6.98 6.78 6.68 7.18 6.
8.18 6.71 6. 66 7.07 6.
9.58 7.09 6.92 7.65 8.
7.82 6.82 6.84 ; %.g 6.

CANASERAGA CREEK AT SHAKERS CROSSING, N. Y.

LocaTion.—At highway bridge at Shakers Crossing, about a mile above mouth and
1} miles northeast of Mount Morris, Livingston County.

DRAINAGE AREA.—347 square miles (measured by engineers of State of New York
Conservation Commission).

Recorps AVAILABLE.—QOccasional discharge measurements 1904-1915; continuous
record July 13 to September 30, 1915. Data published also in annual reports of .
New York State engineer and surveyor and State of New York Conservation
Commission. ) ' _

Gaee.—Gurley seven-day water-stage recorder on the léft bank just below the bridge;
auxiliary staff gage was installed at this gage, graduated from about 7.4 to 29.2
feet; datum of gage same as that for gage established on Genesee River at Jones
Bridge near Mount Morris, July 12, 1915. Gageinspected by Mrs. William Russell.

DiscHARGE MEASUREMENTS.—Made from the highway bridge during medium and
high stages and by wading during low stages.

CHANNEL AND cONTROL.—Firm gravel not likely to shift; subject to backwater from

Genesee River.
Winter FLow.—Discharge relation probably affected by ice.

Data insufficient for estimates of discharge.

Discharge measurements of Canaseraga Creek at Shakers Crossing, N. Y., during the
year ending Sept. 30, 1915.

. Gage Dis-
Date. Made by— heiglt. charge.
Feet. Sec.-ft.
TUY 9| O W HBIEWeIL oeeeeeereeeeeeeeeee e e eee e e eeen e aees 18.27 T
14 | E.D. Burchard. .. ..00 101l 9.83 325
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Daily gage hcig)zt, in feet, of Canaseraga Creek at Shakers Crossing, N. Y., for the year
ending Sept. 30, 1915.

Day. July.| Aug. | Sept. Day. July. | Aug.| Sept. Day. July.| Aug. | Sept.
-10.26 | 9.10 9.51| 8.95 9.21
.[10.05 | 9.08 9.36 | 877 9.18

.19.621 9.01 9.42 9.02 9.13
10.58 | 9.05. 9.36 | 9.15 9,12
10.56 | 8.78 9.16| 9.11 9.17
9.58: 8.8 9.201 9.05 8.86
9.30 | 8.93 9.22] 897 9.28

..]9.06! 8.90 9.341 9.08 9.32
11.68 | 9.05 9.20| 8.86 9.21
10.03 | 9.01 9.18| 9.20 9.19

NoTE.,—Qage height July 13 to Aug. 23 is mean of two readings a day on temporary staff gage; gage height
Aug. 24 to Sept. 30, determined by integrating record of water-stage recorder.

KESHEQUA CREEK NEAR SONYEA, N. Y.

Locatron.—About 400 feet above the Delaware, Lackawanna & Western Railroad
bridge and half a mile below gaging station formerly maintained at Sonyea, Liv-
ingston County.

DrAINAGE AREA.—T74 square miles (measured on topographic maps).

RECORDS AVAILABLE.—July 22, 1910, to December 81, 1912, at station at Sonyea;
August 29 to September 30, 1915, at present station.

Gace.—Staff in two sections; sloping section graduated from 3.0 to 6.0 feet; vertical
section, graduated from 6.0 to 17.0 feet; read twice daily by Fred Mott.

D1scHARGE MEASUREMENTS.—Made from footbridge at gage at high stages and by
wading at low stages.

CHANNEL AND CONTRQL.—Gravel; probably fairly permanent.

Winter rLow.—Discharge relation probably affected by ice.

Data insufficient for estimates of discharge.
The following discharge measurement was made by E. D. Burchard:
July 10, 1915: Gage height, 4.55 feet; discharge, 36.8 second-feet.

Dasly discharge, in second-feet, of Keshequa Creek near Sonyea, N. Y., for the year ending
Sept. 30, 1915.

Day. Aug. | Sept. Day. Aug. | Sept. Day. Aug. | Sept.
6.6 3.0 4.5
4.5 6.6 4.5
4.5 4.5 4.5
8.0 6.6 3.0
1.5 6.6 L5
3.0 1.5 4.5
4.5 1.5 4.5
1.5 1.5 6.6
3.0 3.0 1.5
8.7 8.7 3.0
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Monthly discharge of Keshegqua Creek, near Sonyea, N. Y., for the year ending Sept. 30,
1915.

[Drainage area, 74 square miles.]

i i d-feet. N
. Discharge in second-feet. Run-off
. (depth in }, ...
. Month. Per inches on T8C
- drainage .
Maximum. | Minimum. | Mean. squ area)
mile. .
September .. .o oveeeeeeeeeeeneeaaennns 8.7 15| 4.08] 0.05 0.06 | C.

CANADICE OUTLET NEAR HEMLOCK, N. Y.

Locarion.—In outlet at foot of Canadice Lake, Livingston County. The outlet
flows into Genesee River through Hemlock Lake outlet and Honeoye Creek.

DRAINAGE AREA.—12.6 square miles of which 1.0 square mile is lake surface.

REcorDS AVAILABLE.—April, 1903, to September 30, 1915. Records published also in
reports of New York State engineer and surveyor, State of New York Conserva-
tion Commission, and city engineer of Rochester.

Gaee.—Hook gage in channel above weir.

CHANNEL AND coNTROL.—Qutflow is measured over a standard thin-edged weir with
a 5-foot crest and two end contractions; so arranged with needle timbers at the
ends that the length may be increased to 14.96 feet. No end contractions during
high water. The weir crest stands 3.14 feet above the stream channel which is
artificial with plank bottom and vertical sides. The crest is never submerged by
backwater. Two additional rectangular gates, each a foot square, with three
complete contractions and a fourth partial contraction at the bottom, afford
by-passes during low water. Depth of water on weir is read each morning to
hundredths of a foot, and each change of the gates is also noted. Corrections
are made for velocity of approach for the higher stages and discharge is computed
by the Francis formula. '

WinTER FLOW.—Discharge relation not affected by ice as the pool above the weir is
free from ice throughout the winter.

Diversion.—No water is diverted from Canadice Lake above the station. .

RequraTioNn.—Outflow of lake is regulated by bulkhead and gates at dam above
weir.

Accuracy.—Observations and computations are made with care and the results
should be very good.

CoorERATION.—Data collected and furnished for publication by the city engineer of
Rochester. '
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Monthly discharge of Canadice Outlet near Hemlock, N. Y., for the year ending Sept

30, 1915.
Megn 919; Megn ele;
s vation o s f  VALIoN o
Month %{fgm o llake abave Month lgﬁan dis llake sbove
’ ow-wal ) ow-water
second-feet. mark in S8Co! .I@F_ M narkin
feot. . Tl feet.
4.576 7.404 2.600
5.940 6.256 2.313
6.644 5.979 2276
17.916 5.393 1.933
31638 5.387 1.493
8.119 10,027 1.927

Norte.—Terminal water surface for year wag 1.06 feet lower than for the P vious year, corresponding to
a draft on storage of 31,881,900 cubic feet or a discharge of 1.011 second-feet for the year.

OWASCO OUTLET NEAR AUBURN, N. Y.

LocaTion.—On the farm of George Ridley, 3} miles below the State dam at the out-
v let of Owasco Lake, 2 miles below the center of the city of Auburn, Cayuga
County.

DrAINAGE AREA.—206 square miles (measured on topographic maps).

RECORDS AvATLABLE.—November 17, 1912, to September 30, 1915.

GagE.—Gurley water-stage recorder installed over a conctete well connected with
the river by a 4-inch cast-iron pipe.

D1scHARGE MEASUREMENTS.—Made by wading directly opposite the gage in low water
and from a cable and car at thé same section in high water.

CHANNEL AND cONTROL.—Control is formed by a low concrete weir a short distance
below the gage; crest of weir is 1 foot wide and the slopes of both upstream and
downstream faces are 4:1; a small horizontal apron, built on a level with bed of
stream, extends downstream 2} feet from toe of dam. -Mean elevation of the left-
hand end of the dam for a distance of 50 feet is gage height 1.28 feet; the remaining
50 feet of the crest of the dam is at gage height 2.12 feet.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder,
3.63 feet at 4 p. m. February 26 (discharge, 1,260 second-feet); minimum stage
from water-stage recorder: 1.44 feet from 8 to 9 p. m. December 7and at 7 p. m.
December 14 (discharge, 7.8 second-feet).

1912-1915: Maximum stage, 4.6 feet during period March 25-30, 1913 (deter-
mined by leveling from flood marks; discharge, 2,750 second-feet); minimum
stage from water-stage recorder, 1.41 feet at 1 a. m. October 15, 1913 (discharge,
5.6 second-feet).

WinTER FLOW.—Discharge relation not affected by ice except during extremely cold
weather.

Diversrons.—An average flow of about 10 second-feet is pumped from Owasco Lake

" for the muniecipal water supply of the city of Auburn. Proportion returning to
: stream above the gaging station not known.

Ducharge measuremenits of Owasco Outlet near Auburn, N. Y., during the year emimy
Sept. 30, 1915.

[Made by O. W, Hartwell.]

~

Ga; Dis-
Date. heig%et‘ charge.
Feet. Sec.-ft.
7N ¢ MR 2.60 349
1 2 M 2.55 322
N
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Dazly dzscharge, in second-feet, of Owasco Outlet near Auburn, N. Y., for the year ending
Sept. 30, 1915.

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

16511 577 460 602
158 | 182 561 438 645
158 | 154 399 580
167 | 117 447 573
163 | 119 325 70 5%
162 | 124 361 310 b
160 | 79.3| 352| 275 6520
165 | 145 308 283 513
176 | 139 2521 286 471
192 | 124 255 294 456
219 | 125 258 316 ;?
2 7 | 129 101 318 -331
224 | 125 178 304 318
219 | 76.4 1 300 ‘323
218 | 122 154 286 431
216 | 137 133 203 429
205 | 137 145 298 411
178 |.......| 154 202 |eeeneen

Nore.—Discharge is mean of 24 hourly determination for each day; discharge Feb. 18-21, estimated.

Monthly discharge of Owasco Outlet near Auburn, N. Y., for the year ending Sept. 30, 1915.

[Drainage area, 206 square miles.}
Discharge in second-feet. ( é{eﬂn oft
Month, cgtp’: on [Accu-
Per drainago racy.
Maximum. | Minimum, | Mean. | square
mile.
201 a 685 151 0.733 0.85 | A, ~
160 a57.3 130 .631 .70 | A,
125 80.8 108 .524 .60 | A,
57.2 1.73 199 | A,
1,170 234 508 2.90 3.02 | A.
1,010 2168 2.06 2.38
7 a 163 194 942 1.05 | A,
247 a 158 913 1.05 | A.
196 e 76.4 145 . 704 L8| A
577 a 126 283 1.37 1.58 | A.
528 e 132 334 1.62 1.87 | A,
645 al28 866 1.78 1.99 | A,
1,170 57.2 271 1..32 17.86 | A.
a Sunday.

NorE.—Figures indicate the flow as regulated at the State dam and mills in Aubwra.
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ORWELL BROOK NEAR ALTMAR, N. Y.

LocarroNn.—At highway bridge 14 miles by road northwest of Altmar, Oswego
County, and one-eighth mile a,bove confluence of Orwell Brook with Salmon
River.

DrAINAGE AREA.—22.1 square miles (memured on topographic maps).

RECORDS AvaTLABLE.—June 23, 1911, to September 30, 1915. Data published also
in annual reports of New York State engineer and surveyor and State of New
York Congervation Commission.

Gaee.—Standard chain, attached to downstream side of bridge; read twice daily
by Mrs. A. G. White.

DiscEARGE MEASUREMENTS.—Made by. wading at low stages; from bridge at high
stages.

CHANNEL AND coNTROL.—Composed of small stone and gravel

EXTREMES oF DISCHARGE.—Maximum stage recorded during year, 5.7 feet at 4.30
p- m. January 7, probably affected by backwater from ice; maximum discharge
probably represented by gage height 4.55 feet at 8.30 a. m. February 25 (discharge,
400 second-feet); minimum stage recorded, 1.756 feet July 24 and 25, August 1,
2, 8, 15, 16, 20, and 21, September 2-8, 12, and 17-25 (discharg?, 8 second-feet).

1911-1915: Maximum stage recorded, 5.5 feetat 6 p. m. April7, 1912 (discharge,
610 second-feet); minimum stage recorded, 1.65 feet August 6, 7, 14, 22, 23, and
24, and September 5, 1911 (discharge, 5 second-feet).
WinTER FLOW.—Discharge relation probably affected by ice.
Accuracy.—Rating curve well defined; estimates good.

No discharge measurements were made during the year.

Daily discharge, in second; feet, of Orwell Brook near Altmar, N. Y. for the year ending
Sept. 30, 1915.

Day Oct, Nov, Dee Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
13 15 91 47 34 13 9 8 9
11 20 66 47 38 13 9 8 8

9 17 61 47 34 12 12 8 8
9 17 56 42 30 11 24 13 8
9 22 52 42 26 11 20 11 8
9 22 47 68 23 11 23 13 8
9 17 47 81 23 13 23 17 8
9 17 47 91 38 13 30 14 11
9 23 47 126 38 11 26 13 13
12 17 47 173 34 11 16 11 11
47 269 30 13 15 11 9

42 327 26 13 13 11 8

38 269 26 11 11 9 15

34 215 23 11 11 9 14

30 116 23 23 9 8 11

30 91 26 29 10 8 9

34 72 23 18 13 9 8

38 66 20 13 11 9 8

38 66 23 14 11 9 8

38 61 23 17 11 8 8

38 56 23 15 11 ‘12 8

38 52 32 13 9 30 8

40 47 23 11 9 36 8

47 47 20 11 8 24 8

47 17 11 8 18 8

56 38 17 11 13 13 26

56 38 15 11 11 18

52 34 15 9 11 11 15

52 34 13 9 9 9 13

47 34 13 12 9 9 11

47 e 13 |eeeennns 9 L T P

Nore.—Discharge relation affected by ice from Dec. 14, to Feb. 23. Discharge, Dec. 14-31, estimated
by comparison with record of flow of near-by , at 32.2
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Monthly discharge of Orwell Brooknear Altmar, N. Y., for the year ending Sept. 80, 1915.
[Drainage area, 22.1 square miles.]

L

Discharge in second-feet. ( f“’:f a
epth in
Month. Per | incheson ?a?;rl.
Maximum. | Minimum. | Mean. square draamr o ;)'ge
. m :
24 9 12.1 0.548 0.63 | A
78 15 38.6 1.76 1.95| A
307 |oeeiaenians 58.2 2.63 30| cC
1% 2 R PR . E P
91 |- 30 46.8 2.12 241 A
327 34 91.3 4.13 4.61 | A
38 13 24.6 .1 1.28] A
29 9 [ 13.1 .593 .66 | B
© 30 8 13.4 . 606 .70 | B,
August .. 36 8 12.5 .565 65| B
September........coviiuiiiiiiiiiiians 26 8 10.4 .471 .53 | B
The year.......ceeeieinnnanannn 368 - O P,

BLACK RIVER NEAR BOONVILLE, N. Y.

LocaTion.—At highway bridge, about 2 miles northeast of Boonville, Oneida County,
2 miles by river downstream from Hawkinsville, and about 1 mile above the
mouth of Sugar River, a small tributary from the left.

DrAINAGE AREA.—303 square miles (measured on topographic maps)..

REcoRDS AVAILABLE.—February 16, 1911, to September 30, 1915. Data published
also in annual reports of New York State engineer and surveyor and State of
New York Conservation Commission.

Gace.—Standard chain fastened to the downstream side of the bridge; staff gage
(graduated from 6 to 13 feet) fastened to the downstream right-hand abutment,
is used for high-water readings; read twice daily by W. D. Charbonneau.

DISCHARGE MEASUREMENTsS.—At high stages, made from a cable about half a mile
above the gage; at low stages, by wading at a section near the cable.

CHANNEL AND CONTROL.—Rough and full of bowlders; permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.96 feet at 4 p. m.
April 12 (discharge, 4,090 second-feet); minimum stage recorded, 3.0 feet at 8
a. m. October 8 (discharge, 27 second-feet),

1911-1915: Maximum stage recorded, approximately 12.5 feet during the night
of March 28, 1913 (determined by leveling from flood mark); discharge, approxi-
mately 10,000 second-feet); minimum stage recorded, 3.0 feet at 8 a. m. Septem-
ber 29 and November 8, 1913, and October 8, 1914 (discharge, 27 second-feet). .

-Winter ¥Low.—Discharge relation affected by ice.- Flow determined by frequent
discharge measurements and climatic records. )

RecuLATION AND DIVERSION.—The State dam at Forestport, about 8 miles upstream,
provides a storage reservoir with a capacity of about 2,000,000,000 cubic feet.
Water is diverted from this reservoir during the navigation season through the
Forestport feeder flowing west to a basin in Boonville. The Black River Canal
flows north from this basin, entering the Black River at the foot of Lyon Falls.
A spillway from the basin overflows into Mill Creek, a tributary of Black River.
Water flowing through-these two channels returns to the river below the gaging
station, thus passing around it. The Black River Canal also flows south
from Boonville, passing out of the Black River drainage basin and entering the

P
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summit level of the Erie Canal at Rome. Occasional discharge measurements
are made at three points to indicate the distribution of the diverted water. The
water entering Boonville through the Forestport feeder is measured at the high-
way bridge near Sperry Hill, about a mile northeast of Boonville. The water

" flowing north from the basin through the Black River Canal is measured at the
highway bridge just below the lock into this canal near the railroad stations. The
water flowing south from the basin has been measured at a private farm bridge
about 1 mile southeast of Boonville, and during September, 1915, two water-
stage recorders were installed on this canal to obtain a continuous record of the
flow. This is published as a separate station, Black River Canal (flowing south),
near Boonville, N. Y.

Accuracy.—Rating curve well defined; estimates as published good.

Discharge measurements of Black River near Boonmlle, N. Y., during the year ending
Sept. 80, 1915.

\

y Gage | Dis- Gage | Dis-
Date. Made by— height. | charge. || Date- Made by— heiﬁlt. charge.
Feet Sec.-ft. Feet. | Secft.

Oct. 22| C. 8. De Golyer........ 69.0 (| Mar. 17 | E. D. Burchard........ 4.83 348
2 ..... L 14 3 55 71.3 || June 14 |..... L T P 3.32 50.9

Dzscharge measurements of Forestport feeder at Boonwille, N. Y., dm'mg the year ending
. Sept. 30, 1915. :

Gage Dis- . Gage | Dis-
Date. Made by— height. | charge. || < Dote. Made by— height. | charge.
Feet, | Secft. Feet. | Sec.ft.
Oct. 23 | C. 8. De Golyer........ a0.77 272 July 30 | O. W. Hartwell........ 1.86 251
June 15 | E. D, Burchard........|........ 231 30 ... do..ciunninannannn. 1941 250
29 | O. W, Hartwell........ 1.82 278 Bept 17 |..... [ 1 1.91 255
July 25| C.C.Covert.....o..... 1.82 285

a Distance from reference point to water surface. ,
* Nore.—Gage height of measurements indicates elevation of water surface at measuring section above
datum of gages installed October, 1915,

Discharge measurements of Black River canal flowing north near Boonwille, N. Y., during
the year ending Sept. 30, 1915,

Date. Made by— hgig ta clelze.

Feet. Sec.-ft.
Oct. 23 C. 8. D0 GOlYer. . ..ueeaieiint it caceeteeeaaeneaneans 4.30 32.0
June 30 [ O, W. Hartwell. ..o .vunnnneniiiiiiii i ivca e 4.19 46.4

@ Distance from reference point to water surface.

54808°—wsp 404—17—6
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Daily discharge, in second-feet, of Black River near Boonville, N. Y., for the year ending
, Sept. 80, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
50 490} 1,140 238|1,0601 111| 335| 59 290
49 490 | 1j060 | 262 1,210 90| 275| 46| 250
38 558 | 1,060 | 262| 1,210 84| 370| 59| 194
42 558 [ 1,060 | 275 1,140 84| 795| 49] 127
38 630| 'ss5| 305| 1,080 97| 795| 39 97
36 735| 680| 410 990| 97| 75| 48 78
31 60| e605| 680| 920| 90|1,140] 63 55
28 630| 580 1,060 92| 70|71, 78 50
36 630| 535|1,210| 75| 70| 1,840| 8¢ 53
42 630| 558)1,040| 630| 59|1,460] 90 60
38 605| 535|280 58| 50(1,140| 78 51
40 535| 535|380 512| 60| ‘85| 70 49
49 490 | 390|388 | 410| 47| 58| 63 59
53 512| ‘305|380 | 430| 46| 370| 72 49
49 580| 370|3,880| 390| 54| 33| 72 44
4“4 920 352|362 20| 4| 25| 46
59 855| 305|320 22| 56| 305] 97 40
84 680| 3202500 320| 63| 23] 37
11 630| 3051640 305! 63 42

. 119 680| 305)1540| 410| 59| 262| 111 46
11 680| 320]1,520| 30| 56| 238| 174 53
72 60| 3532|1370 352| 42| ‘205] 275 52
52 795| 335|1,140] 30| 46| 17a| 370 50
53 1,210 335| '795| 335| 40| 127| 735 59
60 3400| 200 6s0| 200| 46| 97| 680 54

3,360 60| 305| 55| 104] 605 65
1,640 370| e30| 335 63| ‘eo| ss8| 127
1, 200| 795| 352| 57| 66| 490| 184
630 |.." ... 320| 92| 32| 56| 60| 390| 238
558 ...l 30| o20{ 25| 84| 70| 30| 227
490 |-211000 250 [....... 262|.......| 72| 382|......

Note —Discharge estimated, because of ice, as follows: Dec. 16-31, 257 second-feet; Jan. 1-8, 485 second
feet. Figures in the above table do not include diversions through the Forestport Feeder into Black River
canal flowing south. See “Regulation and diversion’’ in station description.

Monihly discharge of Black River near Boonville, N. Y., for the year ending Sept. 30, 1915.

[Drainage area, 303 square miles.}

/ Discharge in second-feet.
Accu-
Month. racy.
Maximum.| Minimum. | Mean.
119 28 55.0 | B.
795 53 242 B.
171 IR 410 | D.
1,740 f............ 698 | C.
3,490 490 925 | B,
1,140 250 4 A,
3, 238 | 1,570 A,
1,210 262 2 | A.
111 40 64.8 | B,
1,840 60 494 A,
735 39 A
290 37 94.2 | A,
3,880 28 481

Norte.—See “Regulation and diversion” in station description.

‘

.
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BLACK RIVER CANAL (FLOWING SOUTH) NEAR BOONVILLE, N. Y.

Locarion.—At summit level of Black River Canal near Boonville.

RecorDs 4vArLaBLE.~—Occasional discharge messurements, 1900 and 1905 to 1915
published under Black River near Boonville, N. Y.; continuous record Septem-
ber 16 to 30, 1915.

Gages.—Two seven-day Gurley water-stage recorders with natural scale for gage
heights. The float wells are 1} by 2 feet inside dimensions, the bottoms of which
are about 13 feet below the normal elevation of water surface in the canal, They
are 1.81 miles apart

Gage No. 1is on the right bank (opposite tow path) about 50 feet downstream
from the collector’s office in Boonville, N. Y.

Gage No.-2 is on the right bank (opposite tow path), about 800 yards above
lock 70, and about 50 yards above the spillway from the canal into Lansingkill.

DiscEARGE MEASUREMENTS.—Made from a private farm bridge about 1 mile below
the village of Boonville and about one-half mile below gage No. 1.

Reauration.—Flow in the canal is regulated by the operation of the spillway and
sluice gates at lock 70, and also by the discharge of Forestport Feeder into the
bagin at Boonville.

Winter FLow.—The water is drawn out of the canal during the frozen season.

Discharge measurements of Black River canal (flowing south) near Boonwville, N. Y., during
the year ending Sept. 30, 1915,

Gage | Dist e | Dis-
Date. Made by— . heigt. charge. || Date. Made by— h&ﬁm. charge.
Feet. S@c.%)‘.} Feet. | Sec.ft.
Oct. 23| C. 8. De Golyer........ a0.91 July 30 0. W, Hm'twell ........ 1.42 209
June 15 | E. D. Burchard.......[........| 153 || Aug. 30{..... [ T S, 1.38 193
29 | O. W, Hartwell........|] 1.49 205 Sept 18 ..... {1 S 1.37 213
July 25| C.C. Covert........... 1.47 |/ 2201  18]..... 0o 11 S 1.34 202

¢ Distance from reference point to water surface.

NOTE. height m‘espon to measurements indicates elevation of water surface at measuring
section above datum of gage installed September, 1915.

Daily discharge, tn swo'nd feet of Black River Canal (flowing south) near Boonville,
for the year ending Sept. 30, 1915.

Day. Sept. Day. - Sept. Day. Sept.
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MOOSE RIVER AT MOOSE RIVER, N. Y.

LocarioN.—In the village of Moose River, Lewis County, about 3 miles downstream
from McKeever station on the Adirondack division of the New Yeork Central &
Hudson River Railroad, 5 miles below the mouth of South Branch. of Moose
River, and nearly 20 miles above the junction of Black and Moose rivers at Lyons
Falls. .

DRAINAGE AREA.—370 square miles (measured on topographic maps).

RECORDS AVAILABLE.—June 5, 1900, to September 80, 1915. Data published alsoin
annual reports of New York State engineer and surveyor and State of New
York Conservation Commission.

Gace.—Staff, in two sections, fastened to the left bank a short distance above cable;
read twice daily by Chris Hannan. Gage datum lowered 0.17 foot on February 28,
1903, and again 5.00 feet on January 1, 1913.

DiscHARGE MEASUREMENTS,—Made from a cable a short distance below gage.

CHANNEL AND coNTROL.—Composed of cobble and boulders; fairly permanent; cur-
rent smooth; depth comparatively uniform. Just above the station is a small
island on which ice and log jams occasionally form. Velocity from dam at

" McKeever to the station relatively slow; below the station velocity very high.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.1 feet at 5 p. m.
April 12 (discharge, 5,470 second-feet); minimum stage recorded, 4.9 feet at 8
a. m. December 20 (discharge, 37 second-feet).

1900-1915: Maximum stage 16.3 feet during afternoon of March 27, 1913 (deter-
mined by leveling from flood marks); discharge, approximately 15,500 second-feet);
minimum stage recorded, 4.94 feet, July 21, 23, 25, 26, and 27, 1913 (discharge,
42 second-feet).

WintER FLOwW.—Discharge relation affected by ice.

REGULATION.—A timber dam at McKeever is used for power and for the regulation
of flow for log driving. During portions of the year, therefore, two gage readings
a day may not give a representative mean. Seasonal distribution of flow affected
by operation of State dam at Qld Forge.

Accuracy.—Open-channel rating curve fairly accurate and published data con-
sidered good.

Drischarge measurements of Moose River at Moose River, N. Y., during the year ending
Sept. 80, 1915.

Date. Made by— pSage | Dis || Date. Made by— hotes,. | chmege.

Feet. Feet. | Secoft.

Nov. ?0436 '_1[ gg ?g;

Dec. 6.77 7.18 471

Tan. 7.8 Gig| 3w
8. .

6.24 6.5 392

a Partialice cover.
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Daily discharge, in second-feet, of Moose River at Moose River, N. Y., for the year ending
. Sept. 30, 1915. :

Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May, | June. | July. | Aug. | Sept.
316 70| 476 (1,150 393| 1,150 | 362| 316 126 42
301 625|. 442 ) 1,080 | 545)|1,940| 346 | 625} 346 346
362 426 | 545| '855| 393)1,360| 316| 5851 316 346
124 586 | 545 805 [+ 103 | 1,150 | 316| 377 377 316
257 585| 545 805| 442 910 229} 645 377 141
301 625 | 545| 805 545 | 377 316
301 855 | 442 585 | 346 286
301 755 710 164 286
316 1,510 710 1,850 346 331
229 910} 710 1,200 ] 393 346

76 805 | 545 316
164 710 442 121
476 585 | 426 316
442 755 | 476 316
393 910 189 301
409 585 316 301
545 | 1 510 346 286
83 (1 362 | 393 257
426 | 1 625 | 377 99
910 510 [ 286 257
545 5851 346 257
393 442 229 272
625 442 | 3,060 229
393 346 | 1,940 301
164 148 | 1,290 37
393 442 | 1,020 476
443 510 | 855 442
362 | 1,020 42| 710 510
316 42| 442 442
3717 331 510 442
257 |eeinnan 316 | 476[......

Nore.—Discharge relation affected by icé 'fﬂrom about Dec. 9 to Mar. 31, inclusive; estimates subject to
error; discharge, Dec. 9-15, estimated at 315 second-feet, and Mar. 21-81, 327 second-feet.

Monthly discharge of Moose River at Moose River, N. Y., for the year ending Sept. 30, 1915,

[Drainage ares, 370 square miles.)
Discharge in second-feet.
ra
Accu-
Month. Mo " Per OB [1aey.
aximum. | Minimum. | Mean, sqqar.e area). ,

. 910 6 76 355 0. 959 111 B.
1,500 e 128 534 | 144 1.61| B,
2,120 {.evnnnncnnsn 544 1.47 1.69 | C.
2,030 o 121 804 2.17 2.50 | B.
2,570 G 442 910 2.46 2.56 | B.
1,150 foceenn...... 528 1.43 1.65 | C.
5,320 a 103 1,590 4,30 4.80 | B.
1,940 a 331 655 1.77 2.04 | B,

805 e 58 373 1.01 1.13 | B.
1,850 @ 148 588 1.59 1.83 | B.
3,060 a 126 576 1.56 1.80 | B.

510 e 99 316 . 854 .95 | B,
5,320 e 58 645 1.74 23.67
& Sunday.

Nore.—Table shows flow as regulated in Fulton chain lakes at the Old Forge dam.



86 ) STREAMS TRIBUTARY TO LAKE ONTARIO.
MIDDLE BRANCH OF MOOSE RIVER AT OLD FORGE, N. Y.

LocaTtioN.—About 300 feet below the highway bridge in Old Forge, Herkimer County,
and about 400 feet below the dam.

DRAINAGE AREA.—51.5 square miles (measured on topographic maps).

RECORDS AVAILABLE —November 9, 1911, to September 30, 1915. Data published
aleo in annual reports of New York State engineer and surveyor and State of
. New York Conservation Commission.

GAGE.—Vemcal staff on left bank 300 feet below highway bridge; read twice daily
by Jacob Edick.

DiscHARGE MEASUREMENTS.—Made by wading at low and medium stages and frem the
highway bridge at high stages.

CHANNEL AND coNTROL.—Rock ledge about 200 feet below the gage; channel fairly
straight and uniform from dam to this point.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.9 feet at 5 p. m.
October 9 (discharge, 274 second-feet); minimum stage occurs when gates at dam
are closed, discharge being due to leakage and discharge through the fish hatchery;
minimum gage height during the past year, 0.29 foot (discharge, 1.9 second-feet).

1911-1915: Maximum stage recorded, 6.3 feet (back water from Moose River)
on March 28, 1913; discharge computed from records at dam, 760 second-feet.

Winter Frow.—Discharge relation not affected by ice.

Rzecurarion.—Flow controlled at the dam.

Accuracy.—Rating curve well defined; estima.tes good.

Discharge measurements of Middle *Branch of Moose River at Old Forge, N Y., during -
the year ending Sept 80, 1915.

Date. Made by— hg.’gfl"t_ eh’;isg'e_ Date. - Made by— hﬁﬁ‘{;' ch’:;“g'e
Feet., Feet. | Sec.-ft.

Nov. 27 | R. M. Adams. ......... 0.32 1.92 | 113
Apr. 8| E. D. Burchard........ L.08 2.22 163
9 a o e 2| W3

1.30 1870 104

1.68 241 | 184

1.92 2.60 | 213

211 2741

.70 288 261
57 146 607

1.50
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Daily discharge, in secondsfeet, of
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Middle Branch of Moose River at Old Forge, N. Y., for
the year ending Sept. 30, 1915. )

Day. Oct. | Nov..| Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
173 201232 10 181 | 223 9.6 62 62 59 110
181 211232 10 181 | 206 34 62 62 33 104
173 2.1]232 10 181 | 206 116 62 62 3 104
1685 4.11223 11 181 | 208 123 62 62 33 58
165 4.8 223 11 173 | 116 150 24 62 33 56

70 5.0 | 223 80 1731 55 150 5 85 33 56
10 - 501116 206 1731 42 143 5 65 33 58
10 50 6.5 206 173 1.9 | 104 5 92 34 58
10 3.2 6.5 206 173 201 70 5 123 34 58
10 2.0 8.5 197 173 2.0 62 5 123 36 58
10 2.0 6.5 197 158 2.1]| 65 5 123 38 58
10 2.0 6.5 197 98 2.0 60 40 - 116 60 58
10 2.0 6.5 197 98 20| 60 3.6 116 59 58
10 2.2 6.5 189 98 20| 62 3.6 1168 59 58
10 2.2 6.5 189 98 2.0 62 45 118 59 57
10 2.2 6.5 189 98 20 62 158 86 59 58
4.3 2.2 6.8 189 98 20| 62 197 64 60 33
2.0 2.2 8.0 189 98 2.0 62 223 63 58 33
2.0 2.2 9.6 189 98 2.0] 62 223 86 58 32
2.0 2 2] 12 189 98 2.0} 62 223 110 57 32
2.0 2.2] 14 189 98 2.0] 62 104 | 110 58 32
2.0 2.2 8.8 181 92 20! 61 61 110 60 86
2.0 2.2 8.8 181 92 2.0} 62 62 . 110 189 165
2.0 2.2 8.8 181 92 201 62 82 104 250 158
2.0 2.2 9.6 181 85 2.0 62 62 104 250 158
2.0 22| 10 181 52 2.0{ 62 62 104 |. 250 158
2.0 2.21 10 181 52 2.0( 62 62 104 250 158
2.0 22| 10 181 52 2.0 62 62 80 197 158
2.0) 32 10 |....... 52 2.0 62 62 60 150 158
2.0 197 10 52 20| 62 62 60 150 158
....... 232 10 8 |.......} 62 J....... 59 123 |.......
£~

NotE.—Discharge rating changed Oct. 10-12; discharge computed from records at Old Forge dam;
new rating curve used after Oct. 13. Discharge computed iron? records at Old Forge for the following'

periods: Nov. 18-27, because water surface was below

octed

12-30and June 5-11 because discharge relation was affe

e (gage extended downward on Nov. 28); Apr.
by backwater from dam at McKeever .

Monthly discharge of. Middle Branch of Moose River at Old Forge, N. Y., for the year
ending Sept. 30, 1915.

[Dra.!na.ée area, 51.5 square miles.] -
Discharge in second-feet. gam:g ?n
Month, gne eson |Accu-
Maximum. | Min v aro | drsinage |17
um. | Minimum. ean, sgti]a:.e area).
285 158 215 4,17 4,811 A,
181 2.0 35.2 .683 .78 1C.
232 2.0 17.3 . 336 .39 C.
232 6.5 54.4 1,08 1L22]C.
206 10 154 2.99 3.11 ] B.
181 52 116 2.3 - 2.59 | A,
223 L9 36.7 .713 .80 | C.
150 9.6 73.0 142 1641 A,
223 3.6 69.3 1.35 151 | B.
123 59 89.5 1.74 2.01 | A.
250 83 92.1 1.79 208 | A.
165 32 86.1 1.67 1.8 | A,
285 1.9 86.3 1.67 22.76

Nore.—Table shows flow as regulated at Old Forge dam.

.
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EAST BRANCH OF OSWEGATCHIE RIVER AT NEWTON FALLS, N. Y.

LocaTion.—600 feet below the lower dam of the Newton Falls Paper Co. in the village
of Newton Falls, St. Lawrence County; 4 miles above the mouth of the Little
River and 10 miles below outlet of Cranberry Lake.

DRAINAGE AREA.—166 square miles (measured by engineers of the State of New
York Conservation Commission).

REcorps avainaBLE.—October 6, 1912, to September 30, 1915 Data published alfo
in annual reports of New York State engineer and surveyor and State of New
Conservation Commission.

GacE.—Vertical staff gage read twice daily by C. H. Corp.

D1scHARGE MEASUREMENTS.—Made by wading at low stages and from a cable 30
feet above the gage during high water.

CHANNEL AND CONTROL.—Bottom consists of small bowlders and gravel covered with
waste from the pulp mill.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3 9 feet at 7 15
a. m., April 12 (discharge, 900 second-feet); minimum stage is reached every
Sunday during a large part of the year, when the paper mill is shut down; gage
height, 0.0 (discharge, 22 second-feet, represents leakage).

1912-1915: Maximum stage recorded, 6.1 feet at 5.15 p. m. March 28, 1913
(discharge, approximately 2,000 second-feet). '

Winter rrow.—Effect of ice on discharge relation is diminished by the disturbance
of the water at the paper mill.

ReauratioN.—The dams of the paper mill cause some daily fluctuation, probably
not enough to affect the accuracy of the records. Seasonal flow is largely con-
trolled by dam at Cranberry Lake.

Accuracy.—Rating curve well defined for ordinary stages; no high-water measure-
ments yet made; estimatés good.

Dischm;ge measurements of East Branch of Oswegatchie River at Newton Fells, N. Y.,
during the year ending Sept. 30, 1915.

Date. * Made by— hfi%iet. ch];)iirZe. Date. Made by— h(:la »y c]g)a?g-e.
Feet. | SecHt. 3 * -1 Feet. | Sec.ft.

Dec. 19| R. M. Adams.......... 2.19 377 || Mar. 19 | E. D. Burchard........ 1.20 173

Feb. 6| C.8.De Golyer........ 2.23 345 L 19 |..... [+ [ PR 1.25 186

Mar. 18 | E. D. Burchard........ .94 114 || July 25 | O. W. Hartwell ........ 1.30 7




N
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Daily discharge, in second-feet, of East Branch of Oswegatchie River at Newton Falls,
N. Y., for the year ending Sept. 30, 1915.

Day Oct. | Nov. | Dec. | Jan. | Feb. [ Mar. | Apr. | May. { June. | July. | Aug. | Sept.
304 81 402 304 402 262 262 262 75 376
304 196 402 376 376 282 75 223 262 171 326
304 304 460 148 326 376 282 188 223 180 262 304

81 304 580 262 304 376 99 282 223 49 262 304
188 304 490 350 304 350 242 282 223 28 262 81
304 304 304 326 350 3 304 282 58 171 304 188
304 196 402 350 155 155 304 282 70 2 326 304
304 28 402 350 282 262 262 282 205 262 155 304
304 223 402 402 350 304 304 75 262 262 350 304
304 304 402 | . 350 304 304 350 188 180 262 460 304

81 304 402 304 304 550 262 22 70 402 304
188 304 402 376 304 350 262 22 171 402 75
304 304 93 376 304 376 610 242 126 242 376 188
304 304 223 376 148 163 402 171 242 242 376 304
304 81 350 376 326 242 376 171 242 242 223 304

376 350 112 350 282 242 64 376 282
350 490 350 155 350 282 242 171 326 70

87 460 350 223 304 196 70 262 188
223 133 282 196 12| 262 304 304
350 188 262 282 223 262 81 304
350 223 282 75 282 262 350 282
223 223 282 188 262 262 282

99 223 7% 282 262 156 402 282

99 2056 188 304 133 262 402 81

99 205 282 301 39 262 376 205
262 205 262 282 22 262 350 304
376 205 262 196 155 262 180 304
376 205 262 50 242 262 282
326 205 |...-... 185 1....... 262 376 |.......

Note.—Discharge determined from mean daily gage height computed from two observations daily,
weighted according to the time of changing wheels and gates at the paper mill. Discharge relation n
seriously affected by ice.

Monthly discharge of East Branch of Oswegatchie River at Newton Falls, N. Y., for the
year ending Sept. 30, 1915. -

[Drainage area, 166 square miles.])

D in nd-feet.
. ischarge in second-feet. ( (ﬁ“%f?n )
Month. inches on [Acou-
. Per drainage |T2CY
Maximum. | Minimum. | Mean. | square ag
mile. area).

402 asl 287 1.73 1.99 | A.
376 a28 258 1.55 1.73 1 A.
580 a 87 325 1.96 2.26 | A.
490 al48 | - 356 2.14 2.47]1 A,

2148 325 1.96 2.04 | A,
376 112 254 1.53 1.76 | A.
820 a75 321 1.93 2,151 A.
304 a 50 213 1.28 1481 A,
282 22 178 107 1.19 | A.
262 28 218 1.31 1.51 | A.
460 aT75 314 1.89 2.181 A,
376 a70 1.55 1.7 A.
820 22 275 1.66 22.49

& Sunday.

NoTE.—Table shows run-off as regulated at Cranberry Lake and by the paper mills at Newton Falls.
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OSWEGATCHIE RIVER NEAR OGDENSBURG, N. Y.

LocatioNn.—At the steel highway bridge known locally as Eel Weir Bridge, about 1
mile below the mouth of the outlet of Black Lake and 53 miles above city of
Ogdensburg, St. Lawrence County, and mouth of river.

DRAINAGE AREA.—1,580 square miles.

RECORDS AVATLABLE.—April 22, 1903, to September 30, 1915. Data published also
in annual reports of New York State engineer and surveyor and State of New
York Conservation Commission. ‘

. Gage.—Chain, fastened to the upstream side of the bridge; read twice daily by J. H.
La Rue.

DIscHEARGE MEASUREMENTS.—Usually made from the bridge.

CHANNEL AND cONTROL.—Channel permanent; rock and partly artificial, the rock
ha.vmg been removed underneath the bridge by blasting to mcrease the bridge
opening.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.5 feet at 8 2. m.
March 1 (discharge, 6,650 second-feet); minimum stage recorded, 4.5 feet at 8
a.m. and 5 p. m. October 6, and from 8 a. m. June 9 to 5 p. m. June 10 (discharge,
295 second-feet).

1903-1915: Maximum stage recorded 9.9 feet on March 31, 1913 (discharge,
18,000 second-feet; minimum stage recorded, 4.5 feet from 8 a. m. June 9 to 5
p. m. June 10, 1915 (discharge, 295 second- feet).

WinteER ¥Low.—Discharge relation not affected by ice.

REecuraTioN.—Two dams in the vicinity of the gage; one at Heuvelton, about 5 miles
above, and one at Rensselaer Falls, 10 miles above.

Accuracy.—Rating curve fairly well developed open-water curve used throughout
the year.

Discharge measurements of Oswegatchie River near Ogdensburg, N. Y during the year
ending Sept. 30, 1915.

Date. Made by— . . nﬁ&ﬁ chI:);rhg—e.

Feet. Sec.-ft.
Oct. 17 4.80 456
Feb., 8 5. 44 1,600
July 27 5.03 930
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Daily dwc}mrge in second-feet, of Oswegatchie River near Ogdensburg, N. Y., for the
year ending Sept. 30, 1915.

Date Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept
1,380} 750 2,200 6,360 | 2,100 | 1,360 | 560 | 620 890! 2,310
1,480 | 886 2,100 6,080 | 2, 1,530 478 620{ 1,040| 2,100
1,480 1,200 | 2,100 | 5,520 | 1,710 | 1,360 | 500 | 620 1,040 ,900
1,58011,2901 2,000} 4,980 | 1,800 | 1,360 [ 5060 620{1,200] 1,800
1,670 | 1,100 | 1,800 { 4,460 | 2,100 | 1,440 ( 500 | 1,040 | 1,200 | 1,620
2,280 { 1,100 { 1,710 1 3,700 | 2,100 | 1,360 ; 500 885 11,200 1,360
2,280 { 1,580 | 1,620 | 3,700 | 2,000 | 1,280 | 500 | 560 | 1,280 1,360
2,280 | 2,810 1,530 3,460 { 1,000 | 1,360 | 445 596 | 1,360 | 1,360
1,2901 3,600 1, 3,220 2,420 1,710 | 343 685 | 1,200 | 1,200
2,180 | 4,100 | 1,620 | 2,750 | 2,750 | 1,280 | 205 750 1 1,200 | 1,200
2,070 | 4,360 1,710 2,100 { 3,220 985| 390| 820 1,380 1,120
1,970 | 4,620} 1,710 2,100 [ 4,200 890| 390} 820 1,280 965
1,670 | 4,360 | 1,710] 2,100 3,950 | 890 | 478 890 [ 1,530 | 1,040
1,670 | 4,360 | 1,710 1 2,000 | 4,720 | 8%0] 390| 750(1,530| 1,040
1,480 | 4,100 | 2,100 { 1,710 | 5,250 | 890 | 412| 820/ 1,530 890
1,380 | 3,840 | 2,980} 1,530 | 5,800 | 820 500 890 1,360 890
1,290 | 3,600 | 4,200 { 1,530 | 5,520 ( 820| 500] 890] 1,360 290
1,200 | 3,140 | 5,250 1 1,530 | 65,250 | 750 | 560 | 890 | 1,280 890
1,100 | 3,600 | 5,250 1,530 | 4,720 (. 820 | 685 1,040 1,280 820

956 | 4,100 | 5,250 | 1,360 | 4,200 | 750 | 620 | 1,040 | 1,280 750
920] 4,620 4,980 1,360 | 3,950 | 685| 59611,0401] 1,280 750
1,100 | 4,620} 4,720 | 1,360 3,700 | 890 | 620} 1,040 1,440 750
956 | 4,620 | 4,460 | 1,360 | 3,700 | 750 | 620 | 1,040 | 1,900 646
920]4,720] 4,200 1,360 ( 3,220 | 685| 778} 1,040 2,310 620
0920 | 4,200 [ 4,720 | 1,440 | 2,980 | 620| 750 890 | 2,980 620
920 | 4,200 | 5,250 | 1,800 | 2,640 | 500| 646 890 | 3,220 620
835 5,800 | 2 2,310| 524{ 620} . 890 2,980 524
835 , 080 2,000] 620 724 890 | 2,980 560
835 1,800 685 724 | - 890 | 2,980 560
835 1,360 620| 724 890 | 2,640 560
750 | 2,530 (.......] 2,100 |....... 506 )....... 890} 2,420 |.......
Nore.—Discharge relation probably not affected by ice; new rating curve used Jan. 24 to Sept. 30.

Mcmthly discharge of Oswegatchie River near Ogdensbyrg, N. Y., for the year ending
Sept. 30, 1915.

[Drainage area, 1,680 square miles.]

Discharge in second-feet. Run-off
depth in
Month Per ﬁnc es On ‘}M""y““
Maximum. | Minimum.| Mean. | square d;x;eigs)\.ge
1,200 830 591 0.374 | 0.48|C.
1,380 520 886 .56l .62|C.
, 280 760 1,370 . 867 100 | C.
4,720 760 8,250 2,08 2,38 | B.
6,080 1,880 8,200 2.04 2.12 | B.
6,860 1,360 2,620 1.67 1.92| B,
5,800 nseo| 31| o1 | 24| B
1,710 500 958 . 608 .70 B,
78 295 545 .345 .381C,
1,040 560 840 .532 6110,
8,220 890 1,600 ' 107 123 B,
2,310 524 1,060| .67 .7 | B,
8,360 295 1,670 106 14.38

Norx.—Table shows run-off as regulated at Cranberry Lake and by numerous mills above the station,
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RAQUETTE RIVER AT PIERCEFIELD, N. Y.

Location.—Half a mile below dam of International Paper Co. at Piercefield, St.
Lawrence County, and about three-fourths of a mile above head of Black Rapids.

DRAINAGE AREA.—723 square miles (all but 16 square mlles measured on topographic
maps).

R&ECoRDs AVAILABLE.—August 20, 1908, to September 30, 1915. Data published alse
in annual reports of New York State engineer and surveyor and State of New
York Conservation Commission.

Gaae.—Water-stage recorder in a galvanized sheet-iron house over a concreté well
connected with the river by a 4:inch, cast-iron pipe: Prior to January 1, 1913;
the following gages were used: August 20, 1908, to September 3, 1910, vertlcﬁl
staff fastened to a large pine stump; September 4 to December 31, 1910 chain
gage fastened to same stump and having the same datum. January 1, 1911,
datum of chain gage was lowered 2 feet; water-stage recorder was set at this’
datum. Water-stage recorder inspected by Frank Bedard.

DiscHARGE MEASUREMENTS.—Made from a cable just above Black Rapids.

CHANNEL AND coNTROL.—Channel opposite gage is a deep pord with no perceptible
velocity; control of pond is at head of Black Rapids.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder,
8.73 feet at 7 p. m. April 21 (discharge, 3,760 second-feet); minimum stage from
water-stage recorder, 1.63 feet from 3 to 4 p. m. October 25 (discharge, 59
second-feet).

1908-1915: Maximum stage from water-stage recorder, 11.68 feet at 8 a. m.
April 1, 1913 (discharge, 7,100 second-feet); minimum stage from water-stage
recorder 0.85 foot at 11 a. ‘m. September 2, 1913 (dlscha.rge approximately 10
second-feet)

WiNter FLow.—Rapids that form control rarely freeze, and measurements made
when ice was present indicate that the discharge relation is little if any affected
by ice.

ReauraTion.—Low-water flow controlied by dam of International Paper Co. Ni'xm-'
erous lakesin the upper part of the drainage basin afford considerable storage, *
most of which is controlled.

Acouracy.—Rating curve well defined. Estimates very good, fluctuation due to
regulation being ascertained by water-stagé recorder.

Discharge measurements of Raquette River at Piercefield, N. Y., during the year ending
Sept. 30, 1915.

Date. Made by— Jage ch]g}sg'e_ Date. * Made by— hﬁﬁ"h Gﬂ:‘e’
Feet, Secéaﬁ. Feet. Sk;zti'
Oct. 201 C.8, De Golyer........ 4.18 5 Dec. 16 | C. 8. De Golyer. ....... 5.64 i,
Nov. 81..... s L 2.11 77.5 || Feb. 11 ..... do.. veeee.| b5.48-( 1,080
15 {..... L [+ S 2.40 121 Mar. 20 | E. D. Burchard. .. 0" 5.49 1,020
15 {..... [ 1 Y 2.30 127
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Daily discharge, in second-feet, of Raquette River at Piercefield, N. Y., for the year ending
Sept. 30, 1915. .

v
o
)
g
2
3
g

Jan. | Feb. | Mar. | Apr. | May. | June. | July. Aug..;u'“sept.

791 [ 845 (1,040 | 1,240 | 720 {2,990 | 1,200 | 584 | 500 778

80 'y

202 | 806 822 1,040 1,320 530 |2,740 | 1,100 573} . 78e| 893
365 | 956 |. 300 | 1,060 | 1,260 | 732 |3,060 [ 1,000 | 572| 788t 1,120
350 | 975| 508|1,070 | 1,230 | 349 (3,000 ‘854 | 210| 7.} ‘968
398 [ 1,010 | 842|107 (1,20 | 5802920 728| 18| 767{ 283
38| 624 764 (1,000 01,20 8201|2780 243! ag7v| wol| 3m
378 (1,010 | 846 '651|1,020| 656 2,820 | 368| 573| 897

204 | 1 866 (1,040 | 1,350 | 512] 2,780 | 512] 504] 38| em
334 | 1,060 | 856 | 1, 1,370 | 648 |2400| 533| 5e0| 52| 756
422 |1, 498 | 1,070 | 1, 798 | 2,700 | 426| 72| 762| 756
396 | 1,070 | 780 | 1,000 | 1, 502 | 2,750 | 317| 200| 74| se2
386 | 1, 82| 846 | 1, 1,330 | 2,640 | 3 09| 78| 47
379 | 598 | 855 |1,000 [ 1, 1,700 | 2,510 75| 639f 75| 505
306 | 936 | 84| 527 2,100 | 2,400 | 242| 925 | 850

199 | 1,050 | 984 | 9471, 2,440 | 2,260 | 424 | 1,060| 364| 775
285 810 | 510 [ 1,040 | 484 50

1,040 [ 1,080 | 971
624

i’
43 | 1030 | 954| se6|1
410 1030 | 1,110 | 87871
s | 2| L10| ez

698 | 1796 1,060 | 400 3,500 | 1,680 | 325| or4| e8| 770
31811,070 | 743 764 | 84913610 1,600] 502 253| 765
526 | 1,030 | 1,220 | 815 1,020 | 3,590 | 1,120 | 02| su| m1| 78
718 [ ’si5) ‘738 | 983 | 's66 |3,510 | 1,500 | 511 952 734
700| 375)1,200| 1,110 842(3,230 | 1,490 56| 418| 76| 696
603 | 400|1,340 1,200 856 3,400 |1,470| 485| 85| 77| 208
71| 4501330 |1,310] 999{3,280{1,500| 238| 967| %21 | 400
651 | 988|1,200| '710| 4213170 (1,410 368| 974 837| 564
25| o43|1,170]....... 503 [ 3,140 1,350 | 606| 976 419 547
561 | 866| 750 |oeur...| 852 (3,000 | '456| 580| 955| 495| 530
....... 883 | 1,000 foeeees:| 858 |.....0 1,050 |.......] 920 772 [.......

Note.—Discharge, Oct. 1 to Feb. 11, determined by discharge integration and from Feb. 12 to Sept. 30
from the average of hourly discharge. Discharge Dec. 26, 27, Jan. 30, 31, Feb .1, 2, July 30, 31, Aug. ¥-3,
and Sept. 28-30, estimateg from study of hydrograph. -

Monihly discharge of Raquette River at Piercefield, N. Y., for the year ending Sept. 30, 1915.

[Drainage area, 723 square miles.]

Discharge in second-feet.

& Run-off

(depth in

Month, Per inches on

< ; e

Maximum, | Minimum, Mean sltglﬂaet:e area).
522 a 68 34 0.476 0.35
1 a 80 424 0.586 0.85
1,110 375 893 1.24 1.43
1,340 2309 908 1.26 1.45
1,310 a 527 939 1.30 1,35
1,370 a 360 1,050 1.45 1.67
3,610 a349 2,120 2.93 3.27
, 060 a4568 2, 2.89 3.33
1 a175 512 0.708 0.79
1,070 118 725 1.00 1.15
a 253 0.903 1.04
1,120 a 283 674 0.932 \1.04
3,610 a g8 945 1.31 - 17.72
e Sunday.

NorE.—Table shows run-off as regulated at the paper milldam.
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RAQUETTE RIVER AT MASSENA SPRINGS, N. Y.

Locarion.—At concrete highway bridge at Massena Springs, St. Lawrence County,
8 miles below Raymondville and 10 miles above the mouth of the stream.

DrAiNAGE AREA.—1,200 square miles (measured by engineers of State of New
York Conservation Commission; probably more accurate than area given in
previous reports).

Recorps avamasLe.—September 21 to October 17, 1903, and April 9, 1904, to
September 30, 1915. Data published also in annual reports ¢f New York State
engineer and surveyor and State of New York Conservation Commission.

Gacee.—Chain gage attached to concrete highway bridge February 2, 1912. Original
gage was a vertical staff fastened to a stone wall on the left bank about 50 feet
upstream from the present bridge. On August 16, 1906, it was replaced by a stand-
ard chain gage, fastened to an old highway bridge just above the present bridge.
The datum of the chain gage was set 1.00 foot lower than that of the staff gage to
avoid negative gage readings. The present chain gage was reset at such a datum
that readings should be comparable with those at the former location. Gage read
twice daily by Vivian McDonald.

DiscHARGE MEASUREMENTS.—Made from bndge

CHANNEL AND cONTROL.—Bed of river, coarse gravel and small boulders; fairly per-
manent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.02 feet at 8.30
a. m. April 13-(discharge, 5,270 second-feet); minimum stage recorded, 0.6 foot
at 11 a. m, October 26 (discharge, approximately 115 second-feet).

1903-1915: Maximum stage recorded, 14.2 feet, between 9 and 11 a. m. March 31
1918 (discharge, 16,500 second-feet); minimum stage recorded, 0.8 foot at 8.30
a. m. September 21, 1913 (discharge, approximately 50 second-feet).

Winter FLOW.—Discharge relation affected by ice; gage observations suspended
during period when ice is present. '
ReeuraTion.—The operation of a number of power plants above station has marked
effect on the low-water discharge of the stream. These plants are usually run
for 24-hour power, but are closed on Sundays. The effect of this cloging on the

flow is noticeable for several days. )

Accuracy.—Discharge estimates for low-water periods may be considerably in error
as a result of regulation of flow.

Discharge measuremmts of Ruguette River at Massena Springs, N. Y during the year
ending Sept. 30, 1915.

Date. - Made by— ) e oY eharm:e.
X Feet. Sec.ft,
Oct. 16 | C. 8. De GOIyer. ...ttt it i caeem e eannas 178
July 28 | O, W. Hartwell,. ... 000 000l 17| 1,380
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Dmly discharge, in second-feet, of Raquette River at Massena Springs, N. Y., for the year
ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. { Mar. | Apr. | May. | June. | July. | Aug. | Sept.
3,160 920 660 | 1,520 920
3,470 785 990 | 1,680 720
3,680 1,210 1,210} 1,600 690
3,360 920 405 | 1,600 630
3,470 920 472 | 1,360 850
2,860 290 920 | 1,360
3,160 | 1,060 1,060 | 1,360 1,440
3,360 660 | 1,210 | 1,210 920 .
3,260 450 920 | 1,520 720
2,860 345 660 | 1,760 660
3,680 545 545 | 1,680 752
3,160 385 | 1,140 | 1,210 920
2,760 205 1,060 785
3,160 920 | 1,080 | 1,520 720
2,480 | 1,440 | 1,210 | 1,440 850
2,480 | 1,440 1,210 920
3,160 | 1, 1,140 | 1,440 | 1,060
3,360 | 1,140 | 1,060 | 1,440| 1,410
3,360 920 | 1,280 | 1,680} 1,060
2,110 920 | 2,480 | 1,680 920
3,260 785 | 2,020 | 1,440 90
2, 960 920 2,020} 1,440 785
2, 860 920 | 1,850 | 1,520 | 1,080
3,160 850 | 1,630 | 1,680 9%
3,160 | 1,210 | 1,940 | 1,680 | 1,140
2,570 450 | 2,120| 1,600 1,680

, 960 850 | 1,850 { 1,440 1,060

1,940 690 | 1,940 | 1,760 920

,600 920} 1,520 1,440 850

1,360 | 1,280 [ 1,210 | 1,600 | 1,140

1,940 |........ 1,360 | 1,210 |........

NotE.—Discharge for low stages may be somewhat in error because of diurnal fluctuation in sta; d

by mills above the station. Discharge relation affected by ice Dec. 6 to Mar. 27; no gage-height record
Dec. 27 to Mar. 27; discharge, Dec. 6-31, estimated at 1,480 swond foet.

Monthly dzscharge of Raquette River at Massena Springs, N. Y , for the year ending
Sept. 30, 1915.

[Drainage area, 1,200 square miles.a]

Di i -feet.
ischarge in second-feet (Rm:'lf fn
Month.- Per ?1[: on zrlao;i-

Maximum. | Minimum. | Mean. s&un:x:e area)

1,600 308 592 0.493 0. gg C.

1,520 155 679 . 566 . C.
........................ 1,390 1.16 134 | D.

4,980 1,520 3,430 2.86 319 B.

3,680 1,360 2,910 2.42 2.79 | B.

1,440 205 854 N2 .19 c.

2,480 405 1,280 1,07 1.23 | B.

1,760 1,060 1,490 1.24 1.43 | B.

1,680 630 939 .782 .87|¢C.

& Revised since last published.

Nore.—Table shows run-0ff as regulated in lakes above Piercefield.
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ST. REGIS RIVER AT BRASHER CENTER, N. Y.

LocaTion.—At the steel highway bridge in the village of Brasher Center, St. Lawrence
County, 5 miles downstream from Brasher Falls, 6} miles below junction of east
and west branches of St. Regis River, and about 12 miles above the mouth.

DRAINAGE AREA.—621 square miles (measured on Post Route map).

RECORDS AVAILABLE.—August 22, 1910, to September 30, 1915. Data pubhshed also
in annual reports of New York State engineer and surveyer and the State of New
York Conservation Commission.

Gace.—Chain, fastened to downstream side of bridge; read twice daily by Joseph
Vanier.

DISCHARGE MEASUREMENTS.—At low stages made by wading; at high stages from the
bridge.

CHANNEL AND eoNTROL.—Channel very rough; composed of gravel and large bowlders.
Control fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.7 feet at 7 a. m.
and 4 p. m. April 12 (discharge, 5,650 second-feet); minimum stage recorded, 3.8
feet at 7 a. m October 5 (discharge, 120 second-feet).

1910-1915: Maximum stage recorded, 9.1 feet at 7 a. m. March 27, 1913 (dxs-
charge, 16,200 second-feet); minimum stage recorded, 3.75 feet at 5 p. m. August 9,
7 a. mand 5 p. m. August 10, and 7 a. m. August 12, 1914 (discharge, 105 gecond-

- feet).

WinTER PLow.—Discharge relation affected by ice; discharge detenmned from fre-
quent discharge measurements and climatic records.

Accuracy.—Rating curve well defined; estimates good.

Discharge measurements of St. Regis River at Brasher Center, N. Y., during the year mdmg
Sept. 30, 1915.

Gage Dis- G Dis- -
Date. Made by— heigt. | charge. || -DBte- Made by— heizﬁ charge. -
Sw;’)to Feet. | See.-ft.

Oct. Jan. 6b C, 8. DeGolyer......... 5.04 450
16 255 b Tt IR o R 5.74 668
Nov. 575 | Feb. 9o aveemeeliaceaaaas 6.04 708
1 990 || Mar, 22 | E. D. Burchard.}...... 4.31 486

Dee. 346 )

o Partial ice cover, b Complete ice cover.
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Daily discharge, in second-feet, of St. Regis River ut Brasher Center, N. Y., for the year
ending Sept. 30, 1915. .

Day. Oet. | Nov. | Dee. | Mar. | Apr. | May. | June. | July. | Aug: | Sept.
1,390 494 330 25 Ly
1,480 390 330 91 458
1,390 316 390
1,480 330 282 407 375
1,480 315 49| 458
1,57 282 ars 302
1,140 740 475 302
1,390 375 592 475 375
2,080 31h 2 458
1,220 680 740 658
1,300 802 668| 800 551
1,20 475 494 658 458
Yol | | ims| i
522 930 Qo 375 1
740 | 1,000 494 352 352
AR

2{ 598 1,%3 * 930 315
350 194 1,660| 680 250
S| S| L el
# & s s =2
458 5’2? 352 | 1,760 263

570 2| 1,390
o0 75| 1,000 2
680 390 458 740 592
494 390 592 570 658
432 815 680 494 51
475 |oenn...s 800 522 |........

NoTE.—Mean daily gal;ie height, Oct. 18 t6 Nov. 4, determinted from record of a portable water-stage
recorder; di e for other erio&s determined from the mean of two readings of the gage per day. Dis-
charge, estimated because of ice, as folows: Dee, 15-81, 457 seeond-feet; Jan. 1-10, 602 second-feet; Jan.
11-20, 592 second-feat; Jan. 21-31, 893 second-feet; Feb. 1-10, 1,250 second-feet; Feb. 11-28, 1,880 second- -
feet; Mar. 1-14, 849 second-feet.

Monthly discharge of St. Regis River at Brasher Center, N. Y., for the year ending Sept.

30, 1915.
[Drainage area, 621 square miles.]
Discharge in second-feet.
is ge in nd. feet. , (1;'“’%'1‘1’ n
epth in
Month. Per inches on ;\ecu-
i ; B drainage |"3°Y-
Maximum. | Minimum. | Mean. | square
. mile. area).

355 0.572 0.66 | B,
561 .903 1.01 | B,
560 . 902 1.04 { B,
705 1.14 1.31 | D,

1,670 2.69 2.80 | D.
787 1.27 1.46 .

2,000 3.22 3.59 1 B.
914 1.47 1.70 | A.
501 .807 901 B.
626 1.01 1.16 | A.
765 1.23 1.42 | A.
395 .636 .71 | B.
813 1.31 17.76

54808°—wsP 404—17—7
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DEER RIVER AT BRASHER IRON WORKS, N. Y,

LocatroN.—About 1,000 feet below steel highway bridge in the village of Brasher
Tron Works, 8f. Lawrence County, and 2 miles above the confluence of Deer
River with St. Regis River in Helena. No important tributaries enter between
gage and mouth of river. A small creck enters from the left about 1 mile above
station.

DRAINAGE AREA.—206 square miles (measured on Post Route map).

REcorps avammaBLE.—July 25, 1912, to September 30, 1915. Data published also in
annual reports of New York State engineer and surveyor and State of New York
Conservation Commission.

Gace.—Sloping staff gage, 32 feet long, graduated from 0.5 to 11.0 feet; read morning
and evening. Gage read twice daily by Alex. Barlow.

DISCHARGE MEASUREMENTS.—During medium and high stages made from the bridge;
at low stages by wading a short distance above bridge.

. CHANNEL AND CONTROL.—Stream bed at bridge, solid rock; smooth. Control, about
300 feet below gage, consists of gravel and is fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.0 feet at 6 2. m.
April 13 (discharge, 1,050 second-feet); minimum stage recorded, 0.95 foot at
7 p. m. September 7 (d.lscharge, 80 second-feet).

1912-1915: Maximum stage recorded, 9.3 feet at 4 p. m. January 17, 1913
(discharge, approximately 9,700 second-feet); minimum stage recorded 0.80
foot at 6 a. m. August 20 a,nd 7 a. m. September 14, 1913 (discharge, 17 second-
feet).

WiNTER FLOW.—Discharge relation seriously affected by ice. Gage observations sus-
pended during period when ice is present.

Accuracy.—Rating curve fairly well defined.

Discharge measurements of Deer River at Brasher Iron Works, N. Y., during the year
erding Sept. 30, 1915.

Date. . Made by— hg'i;i%. chls)t?g-e.‘

Feet. Sec.-ft.
Mar. 22 [ E.D. Burehard. ... ... ..o . 1.69 137
Tuly 29 | CoCuCOVOrten e meen e oo 1.27 68.4
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Dazly discharge, in aecomifeet of Deer River at Brasher Iron Works, N. Y., for the year
ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Apr. | May. | June. | July. | Aug. | Sept.
56 124 204 212 64 64 64
56 115 175 309 279 82 68 59 61
71 115 294 325 279 56 56 52 78
56 124 225 204 251 52 44 53 71
44 115 199 309 225 58 44 63 51
35 107 175 465 199 48 58 46
44 115 175 704 175 48 68 68 37
48 115 1 656 199 52 92 61 58
48 212 48 119 58 85
56 199 61 107 72 74
66 175 74 96 175 78
56 175 107 58 53 71
44 153 82 71 4
66 133 115 61 71 59
61 115 133 52 68 74
74 99 164 44 56 52

107 99 153 52. 99 68
124 115 115 48 175 63
133 107 99 96 133 70
153 88 85 133 143 44
143 92 92 107 187 40
115 99 115 85 309 52
99 99 93 82 410 52
88 85 92 115 279 48
88 96 85 68 225 46
78 99 74 48 175 48
85 133 68 52 143 36
71 133 61 56 115 85
82 115 64 68 115 96
96 96 64 82 99 71
115 i % PO 63 ) (i

Nore.—Discharge relation affected by icé Dec. 14 to Mar. 31;

observations suspended Feb. 1 to Mar. 31.

Dec. 14-31, estimated by comparison wlth records of flow of streams in adjacent areas, 109 second-

feet.

Monthly discharge of Deer River at Brasher Iron Works, N. Y., for the year ending Sept.

380, 1915.
[Drainage area, 206 square miles.)
) Discharge in second-feet. ( fmgf &
e -
Month, ‘inches on |ACCU
Per drainage |Ta¢Y-
Maximum. | Minimum. | Mean. | square uw
mile.
153 85 79.3 0.385 0.44 | B,
212 92 131 .636 .711 B,
204 | eenennans.. 128 .621 .72 C.
920 99 381 1.85 2.06 | B,
279 71 149 .723 .83 A,
164 48 84.6 411 .46 | A,
133 44 2.5 .352 411 A,
410 52 134 .650 .75 1 A,
96 37 61.5 .299 .33 A.
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RICHELIEU RIVER AT FORT MONTGOMERY, ROUSES POINT, N. Y.

LocarioN.—Inside the fort, 1 mile northeast of village of Rouses Point, Clinton
County, three-eighths mile south of the international boundary, and about
half a mile from head of Richelieu River, the outlet of Lake Champlain.

DrAINAGE AREA.—7,870 square miles, including 436 square miles of water surface
(from annual report of New York State engineer and surveyor).

RECORDS AVAILABLE.—1875 to 1915. Data published also in the report of the Deep
Waterways Survey and annual reports of New York State engineer and surveyor
and State of New York Conservation Commission.

Gace.—Staff, read once daily to half-tenths by Thomas Bourke. Elevation of gage
zero at Fort Montgomery, 92.50 feet above mean sea level.

EXTREMES OF STAGE.—Maximum stage recorded during year, 96.15 feet at 10 a. m.
April 22; minimum stage recorded, 92.6 feet at 10 a. m. November 20 and 21.

1869—1915 Maximum stage recorded, 103.28 feet;! minimum stage recorded,

91.9 feet, November 13, 1908.

Daily gage height, in feet, of Richeliew River at Fort Montyomerg/, Rouses Point, N, Y.,
Jor the year endung Sept. 30, 1915.

Day. Oct. | Nov. | Dec. Feb. | Mar. } Apr. | May. | June. | July. | Aug. | Sept.
O, 0.6 0.55| 0.7 0.6 1.1 [ 3.4 2.8 3.2 2.2 1.3 1.5 1.2
2. .65 .4 .65 7| 1.2 | 8.4 2.7 | 8.1 2.0 1.3 1.3 1.25
3. .7 .3 .7 .5 | 115] 3.3 2.6 | 3.0 | 1.9 | 1.2 1.3 1.1
4. .6 .6 .6 51 1.2 | 345} 2.5 | 3.0 | 2.0 1.3 1.4 1.0
5. .65 .3 .5 .6 1.2 3.4 2.6 2.9 1.9 1.3 1.3 1.0
6... .4 .25 .6 .6 L3 3.45| 2.6 | 3.0 1.8 | 1.3 1.3 1.0
7... %6 .4 .6 .6 1.3 3.4 2.6 |'3.1 1.9 1.25 | 1.4 1.1
8... .5 w4 .6 .6 1.35| 3.3 2.5 3.0 1.5 1.2 1.4 1.0
9... ] .3 .55 .65 1.25| 3.3 2.6 2.95| 1.7 1.3 1.3 1.1
0 .6 .35 .7 W7 1.3 3.3 2.7 2.9 1.7 1.4 1.25 1.0 |

.7 .5 .8 .8 1.4 3.25 | 2.7 2.9 1.8 145 1.3 .9
.4 .3 .8 .7 1.3 | 3.2 | 3.0 | 3.0 1.8 1.5 1.35 .9
.4 4 .85 .7 1.3 3.15! 3.2 2.7 2.0 1.55| 1.3 .85
.4 .3 .8 .8 1.4 3.0 3.4 2.7 1.7 1.6 1.3 1.0
.6 .8 .7 7 1.4 3.0 | 3.7 | 2.7 1.7 1.4 1.85 1.0
.45 .4 .7 .75 14 3.0 3.5 2.6 1.8 1.5 1.35 .85
.6 .4 .75 85| 1.5 2.9 | 3.45 2.7 1.8 1.5 1.2 | .9
.5 .4 .75 .7 1.6 2.9 3.5 2.6 1.5 1.4 1.1 .8
.5 .8 .95 .85| 1.6 2.9 3.5 2.4 |eae.... 1.6 1.2 .85
.6 .1 .6 .95 1 L7 2.85| 3.4 2.5 L7 1.5 1.3 .75
.7 .1 9 1.0 1.7 2.8 3.35| 2.5 1.65 | 1.5 1.3 .8
.6 .9 .7 1.1 1.6 2.7 3.651 2.6 1.6 1561 1.3 .5
.7 551 .7 1.2 17 2.8 | 3.3 2.5 1.4 1.6 1.3 .8
.2 .6 .6 1.1 1.8 2.75f 8.8 2.3 1.4 1.7 1.35 75
.6 .6 .6 1.1 2.2 2.75| 8.2 2.3 1.4 1.5 1.3 .7
.65 .75 .6 | 115¢ 2.7 | 2.7 | 3.3 2.0 1.3 1.45 | 1.25 1.2
.35 .4 .8 11 3.0 2.7 3.2 2.2 1.4 1.5 1.2 35
.65 .5 .6 115 3.3 27 3.2 2.1 1.4 15 1.3 .4
.4 .8 .6 L} 2.7 | 3.4 2.1 1.4 1.4 1.3 .4
.4 .7 .6 1.1 2.75 | 3.2 2.2 | 1.3 15 1.4 .5
85 ... .6 1.2 2.7 feeennns 2.2 levennnn .4 | L15.......

1 Hoyt, 7. C., Stream measuréments, 1903, North Atlantic, St. Lawrence River, and Great Lakes drain-
age: U. 8« Geol. Survey Water-Supply Paper 97, p. 340,
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SARANAC RIVER NEAR PLATTSBURG, N. Y.

LocaTioN.—At the Indian Rapids power plant (formerly known as Lozier Dam) of
' the Plattsburg Gas & Electric Co., about 6 miles above the mouth of the rwer at
Plattsburg, Clinton County.

DRAINAGE AREA.—607 gquare miles (measured oh topographic maps.)

RECORDS AVAILABLE.~~March 27, 1903, to September 30, 1915. Data published also
in annusl reports of New York, State engineer and surveyor and State of New
York Conservation Commission.

Gaces.—Crest gage, a vertical staff in the angle of the wing wall at the end of theintake
racks; datum raised 0.76 foot August 20, 1906. Tailrace gage, a vertical staff
spiked to timber crib dike between tailrace and river and about 50 feet below
power house. Datum has changed slightly by settling of cribwork. An inclined
staff gage at the cable station has been used to determine a discharge rating at
that point. Records of kilowatt output are obtained from readings of watt meter
on switchboard at half-hour intervals.

DiscEARGE MEASUREMENTS.—Made from cable at head of Indian Rapids one-fourth
mile below the dam; low-water measurements made by wading under cable or
in tailrace.

DiscaARGE RATING.—Records include flow over a concrete spillway 171.25 feet in
crest length, a rating for which has been prepared hy the use of coefficients®
derived from experiments made in the hydraulic laboratory of Cornell University
on a model section of the dam; the discharge through two power units equipped
with 300 kilowatt generators which have been rated by current-meter measure-
ments; and the discharge through two 5-foot waste gates when open.

EXTREMES OF DISCHARGE.—Maximum daily discharge during year, 3,600 second-feet
April 12; minimum daily discharge, 114 second-feet, November 8.

1908-1915: Maximum daily discharge recorded, 6,410 second-feet, April 20,
1914; minimum daily discharge recorded, 90 second-feet, September 28, 1914.

RrecuraTion.—The lakes and ponds on the main stream and tributaries above the
atation eomprise a water surface area of about 25.5 square miles. The natural
storage afforded by these reservoirs has been largely increased by the State dam
at Lower Saranac Lake, the operation of which affects the distribution of flow
throughout the year.

Accuracy.—At low stages there is considerable fluctuation in discharge from the
operation of automatic governors on the wheel gates. Errors due to this cause
are largely compensated by the use of 48 observations a day. A comparison made
in July, 1914, of the discharge at the cable station, as determined by a portable
water-stage recorder, and the discharge as computed by the power plant ratings

. showed a very close agreement for the daily means.

CoorPErATION.—Gage-height records and watt-meter readings furnished by Plattsburg

Gas & Electrie Co., Herbert A. Stutchbury, superintendent.

The following discharge measurement was made by O. W. Hartwell:
May 12, 1915: Gage height, 2.45 feet; discharge, 845 second-feet.

1 Horton, R. E., Weir experiments, coefficients, and formulas: U. 'S.-Geoll. Survey Water—Supply'Pape.t
200, pp. 98-100, 1907.



102 SURFACE WATER SUPPLY, 1915, PART IV,

Daily discharge, in second-feet, of Saranac River near Plattsburg, N. Y., for the year
ending Sept. 30, 1915,

« Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. -
370 210 280 560 480 980 520 | 1,400 520 450 380 410
390 300 410 620 360 920 600 | 1,260 490 430 780 420
350 290 640 300 |© 360 840 450 | 1,450 480 420 620 390
130 280 520 520 380 720 450 | 1,400 470 450 540 420
810 260 470 210 |, 410 740 580 | 1,300 460 480 410 300
300 2456 225 270 460 680 | 1,180 245 720 450 330
280 240 290 310 340 700 660 | 1,140 520 640 420 300
330 114 400 470 660 920 | 1,120 400 600 380 340
410 230 260 480 220 420 | 1,120 400 680 | . 560 420
310 225 230 340 330 640 | 1,550 | 1,080 360 720 920 560
235 290 360 380 640 | 2,900 ! 1,180 290 660 720 400
350 195 270 340 300 620 | 3,600 960 360 800 640 270
300 400 170 470 490 410 | 3,200 900 520 700 600 490
280 | 480 | 340 500| 480 2,500 | 860 | 660| 640| 640 340
290 390 270 450 540 600 | 1,950 800 680 700 540 300
370 480 | 280 890.| 520 490 | 1,650 620 840 700 640 350
490 440 280 310 600 490 | 1,350 | - 820 740 7201 660 360
400 330 300 350 600 380 | 1,250 680 780 | 1,300 720 360
470 290 300 320 540 420 | 1,200 620 740 | 1,300 740 235
300 450 215 540 600 560 | 1,180 640 620 | 1,250 680 370
290 430 340 540 430 460 | 1,140 580 640 | 1,040 620 360
290 340 540 900 640 560 880 520 260
330 620 300 480 900 370 500 800 | 1,040 350
410 270 280 640 900 680 460 720 980 280
200 350 250 740 860 640 540 600 780 340
360 490 480 720 860 580 580 660 660 280
280 | 700 320 560 940 | 620| 400| 580| 600 460
280 600 360 520 900 660 540 620 560 440
310 330 280 620 | 1,300 620 460 580 420 430
310 500 300 520 | 1,650 330 470 600 iAO 430
310 [....... 600 470 |....... 680 |....... 700 40 [.......

NorE.—See « Discharge rating”” in station, description.

Monthly discharge of Saranac River near Platisburg, N. Y., for the year ending Sept.

30, 1915.
[Drainage area, 607 square miles.]
Discharge in second-feet. Run-off

(depth in

Month. Per W

. e

Maximum. | Minimum. | Mean. sgll;ls:.e area).
490 2 130 324 0.534 0.62
700 2114 357 .588 .66
640 a 170 330 . 544 .63
620 | * 270 425 . 700 .81
1,750 220 602 .992 1.03
980 380 610 101 1.16
3,600 420 1,260 2.08 2.32
1,450 2330 872 1.44 1.66
0 a 245 524 .863 .96
1,300 420 714 1.18 1.36
1,040 @ 380 1.02 1.18
0 e 235 366 .603 .67
3, 600 all4 . 583 . 960 13.06
e Sunday.

No1E.~Table shows the fiow as regulated by the reservoirs above station.
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AUSABLE RIVER AT AUSABLE FORKS, N.Y.

LocaTion.—In the village of Ausable Forks, Clinton County, immediately below the
junction of the east and west branches and about 15 miles above mouth of river.

DRAINAGE AREA.—444 square miles (measured on topographic maps).

RECORDS AVAILABLE.—August 17, 1910, to September 30, 1915. Data pubhshed also
in the anntial reports of the New York State engineer and surveyor and the State
of New York Conservation Commission.

Gaee.—Chain, on left bank, about 1,000 feet below junction of east and west branches
of Ausable River; read twice daily by A. S. Baker.

DiscuARGE MEASUREMENTS.—Made from 2 cable about 13 miles below gage, at which

place river flows in one channel. -
CHANNEL AND ¢ONTROL.—Bed consists of sand and gravel; likely to shift. Channel
divided by an island.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.6 feet at 7.30
a. m. April 12 (discharge, 6,190 second-feet); minimum stage recorded, 3.40 feet
at 8 a. m. September 5 (discharge, 75 second-feet).

1910-1915: Maximum stage recorded, 10.2 feet in the evenmg of March 27,1913
(discharge, approximately 25,000 second-feet); minimum stage recorded, 3. O feet
at 7 a. m. July 21, 1912 (discharge, practically zero).

SPECIAL sTUDY.—A portable water-stage recorder was installed at this station and a
continuous gage-height record obtained July 11 to September 30, 1914, which
showed a continual small fluctuation in stage. It was found that monthly mean
discharge estimates based on semidaily gage heights were in error as follows:
July 11 to 31, 3.5 per cent; August, 4.1 pet cent; September, 0.5 per cent. Some
of the daily discharges showed larger errors, but these were compensating.

WinNTER FLOW.—Discharge relation slightly affected by ice. Flow determined from
discharge measurements and climatic records.

Accuracy.—Conditions at measuring section favorable; results good.

Discharge measurements of Ausable River at Ausable Forks, N. Y., during the year
ending Sept. 30, 1915.

Date. Made by— age ch]gij’g'e. Date, Made by— hgi;%et "m];it:e
Sec.t. Feet. Sac.-g).3

Oct. 13 159 || Jan. 7% C. S De Golyer........ 3.90
13 150 278 dOee i 3.62 203
Dec. 192 194 [| May 11| O. W Hartwell........ 3.92 445

@ Partial ice cover. b Complete ice cover.

)
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Daily diséharge, in second-feet, of Ausable River at Ausable Forks, N. Y., for the year

ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |&ept.
1,040 238 204 278 192
1,160 2171 238 374 204
1,080 211 217 365 179
1,020 179 230 246 146
954 172 347 217 83
870 | 146 | 766} 198 115
766 156 384 179 115
702 135 | 1,240 151 111
844 130 {1 2,380 | 620 135
66 166 | 1,320 f 716 146
692 217 597 574 125
620 | 1,160 940 402 151
527 | 632| 328| 328 146
4331 5 319 | 262 192
302, 393| 319 230 125
527 740 204 270 135
294 z, 356 135
328 80 870 328 146
422 463 868 262 125
422 898 692 204 125
384 | 494 1,240 156 146
384 | 356( 443 310 156
347 | 20| 422 (2,% 204
356 402 347 | 1,4 172
328 303|278 | 803 156
319 338 286 620 156
692 | 217{ 365 422 224
620 230 338 365 310
365 254 668 204 217
3101 246 | 818 | 246 192
310 {....... 393 230 |.......

NOTE.—Discharge estimated beeanse of ice as follows: Deg. 22-30, 165 second-feet; Jan. 22-31, 2478econd-
feet; Feb. 1-5, 181 second-feet; Feb. 17-23, 418 second-feet; Mar. 3-5, 439 second-feet.

Morithly discharge of Ausable River at Ausable Forks, N. Y., for the year ending Sept. 30,

1915.
[(Drainage area, 444 square miles.] .
Discharge in second-feet. Run-oft
Month." ' ] Per %‘E aiés};gi? .l;A:co}lrx.-
Maximum. | Minimum. | Mean. sg&a;e area).
175 0. 394 0.45 ; A.
1
681 1.53 1.59 | B.
10| a0 | |
So| el M%|m
591 1,33 L53 | B.
Fri ot B B
459 1.03 14.01 |°
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LAKE GEORGE AT ROGERS ROCK, N. Y.

levation of the

in e!

bay on the north side of the steamboat

isin g

>

the rate of change and the range

.

All three gages were read until June 30, 1914. Comparison of the records up to this
The boat house

date showed that one gage would indicate the mean elevation of the lake, and the

observations at Lake George and Sagamore were discontinued July 1, 1914.
“At Rogers Rock the gage is a vertical staff fastened to a pile in the back end of a

The results of the observations are presented in the following tables:
Daily gage height, in feet, of Lake George at Rogers Rock, N. Y., for the year ending Sept.

For the purpose of dete:
water surface of the lake, gages were established on Lake George in July, 1913, at

three points—Lake George, Sagamore (Bolton Landing), and Rogers Rock.
landing. The gage is read once each day to the nearest half-tenth, and the force and

direction of the wind are recorded. The observer is George O. Cook.

covered boat house.

80, 1915.
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Daily gage height, in feet, of Lake George at Rogers Rock, N. Y., for the year end
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Sept. 30, 1915—Continued.
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LAKE CHAMPLAIN AT BURLINGTON, VT,
LocaTroN.—On south side of roadway leading to dock of Champlain Transportation

Co., at foot of King Street, Burlington.
REecorps AvainABLE.—May, 1907, to September 30, 1915.

Gaee.—Staff; read once daily. Comparisons of gage readings indicate that zero of

n is a

gage at Burlin

t practically the same elevation as that of gage at Fort

Montgomery—92.50 feet above mean sea level.
ExTREMES oF sTAGE.—Maximum stage recorded during year, 3.7 feet April 20;

tage recorded, 0.5 foot at various times in November, 1914.
1907-1915: Maximum stage recorded, 8.20 feet April 7, 1913; minimum stage

recorded, 0.25 foot December 4, 1908. ‘
CoorERATION.—Gage-height record furnished through courtesy of Mr. D. A. Loomis,

.

minimum s
general manager of the Champlain Transportation Co.,
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Daily gage height, in feet, of Lake Champlain at Bﬁrlington, Vt., for the year ending Sept.
' 15.

Day. Oct. | Novi | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
looiiiiaiianas 0.82 |....... 0.85| 0.87 [.......lec..... 2.85| 3.35{ 2.28| 1.49[....... 1.25
R, 82| 0.57 [S:1 4 U R I 2.80 {....... 2.25] 1,47| 1.59 1.25
. S .57 [ 31 (AR PR P, 2.78] 8.32| 2.231 1.43| 1.57 1.25
L SRS P .56 .90 fR-5 2 (R PR AR, 3.30| 2.19|....... 1.55 1.25
[ T 80 .56 90 e 2.75 ) 8.26) 2.11| 1L41| 1.54|.......
[ SRR .80 191 N PPN RN PRI PR 2,72} 8.20 [eeeeran 1.40 | 1.52 1.18
[ ST, .79 .56 [ 1.00 79 el e 2.72| 8.18] 2.03{ 1.40| 151 1.15
O .79 551 1.00 79| 1.35] 3.40] 2.74| 8.12} 1.95] 1.38 |....... 1.12
[ 760 .55 1.02 B 1N PO SO PGy R 1.90| 1.54) 1.48 111
100cccciciiana.. .75 7S I 1~ PR PRI PPN 2.80| 8.06] 1.85| 159 | 147 1.10

) & S I .54 104 b0 J8 PR R 8.04f 1.82]....... .1.47 1.10
) b S, .70 52| 1.04 % 20 IR IR 3.18] 3.01| 1.82| 1.68] 1.45{.......
.............. .67 > 3 SN 84 [..ceoifeen..| 845 2.95).......] 170} 1.45 1.09

) L .67 .52 | 1.08 84 |..iifeeaeen 3.63] 2.91| 1.80| 1.70| 1.45| 109
) 1, T .65 |....... 1.10 87 feeeenn 3.45| 3.64} 2.87] 1.80| 1L70|....... 100
) [ .65 .50 [ 1.10 -7 IR 3.65 |....... 1.78 ] 1.68| 1.43[.......
b ¥ .63 .50 1.08|....... 170 {....... 3.65| 2.80| 1.78] 1.66| 1.43 1.00
b . SRR P B0 105 98 |eiieiiiii]enannn 2.78| L75}|....... 1.43 1.09
) 1 D, 551 1.04] 118 ). ... .. ..., 3.68| 2.60| L74) L71] 1.42|.......
b | AU 70 ;12 R AR N IR 3.70 | 2.64[-...... 174 1.42| 110
b 1 70 (i 1 I 1 /28 PN FRIN I, 3.64| 2.60| 1.72| 1.78| 1.40 1.10
> R 2...... LO0 | 3.60]| 2.56| 1.70] 1.76 l....... 1.10
b I, 72 70| 1.00|....... 1.881 290} 3.58[....... 1L70| 1.72| 1.88 1.10
b S, 72 78 97 |.eoaan. 1.980....... 8.55{ 2.50| 1.69| 1.70] L35 1.10
b T I K13 AR S 2.28 [coeiiiiliinnn 2.50 | 1.68 |....... 1.35 1.10
.............. 67 78 04 ...l 296 3,50 2.50| 1.65| 1.66( 1.83|.......
3.46 | 2.43 1.65| 1.32 98

3.40{ 2. 1.61 | 1.30 92

3.381 2. 1.66....... 86

3.38 1.64 | 1.27 83

1.63 | 1.25|.......

Note.—Feb. 4, lake apparently frozen over, but heavy south wind Feb. 5 broke up ice; Feb. 19, lake
frozen over; Feb. 23, ice 9,5 inches thick 100 feet from dock; Mar. 2, ice 7.5 inches thick 100 feet from dock;
i{ar. %,“ice 8 inches thick 100 feet from dock; readings taken to top of ice Feb. 8 and 17; lake clear of ice

pr.

WINOOSKI RIVER AT MONTPELIER, VT.
Location.—One mile downstream from the Central Vermont Railway station in
© Montpelier, about three-eighths mile above mouth of Dog River and 1} miles
below mouth of Worcester Branch; from May 19, 1909, to June 30, 1914, at the
highway bridge just above the Central Vermont Railway station.
DRAINAGE AREA.—420 square miles (measured from post-route map, 1915 edition).
REcorps AvainaBLE.—May 19, 1909, to September 30, 1915.
Gace.—Gurley seven-day water-stage recorder installed July 4, 1914, on right bank;
" gage heights referred to gage datum by means of a hook gage inside the well; an
outside staff gage is used for auxiliary readings; records June 16 to July 3, 1914,
obtained from the staff gage. A chain gage was maintained at the highway
bridge from May 19, 1909, to June 30, 1914, )
Di1scHARGE MEASUREMENTS.—Made from a cable or by wading. .
CHANNEL AND cONTROL.—Channel deep and of fairly uniform section at the gage;
control is formed by a sharply defined rock outcrop about 500 feet below the gage.
EXTREMES OF DISCEARGE.—Maximum open-water stage during year from water-stage
recorder, 9.8 feet at 8 a. m. April 12, 1915 (approximate discharge, determined
 from extemsion of rating curve, 9,000 second-feet); it is probable that somewhat
higher stages occurred January 7-8 and February 25-26 owing to ice in the river,
but no records were obtained; minimum stage from water-stage recorder, 2.78
feet at 4 to 5 a. m. October 11 (discharge, 18 second-feet).

Maximum stage determined by leveling from flood marks preserved on build-
ing near present gage, 17.31 feet, April 7, 1912 (discharge not determined);
minimum stage from water-stage recorder 1914-15, 2.77 feet, August 13, 1914 -
(discharge, 17 second-feet).
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Winter rFLow.—Discharge relation seriously affected by ice during the winter
months. Discharge estimated from gage heights, discharge measurements, ob-
server’s notes, and climatic records.

Diversions.—The water supplies for the cities of Montpelier and Barre are obtained
from tributaries of the river. The sewer systems of both cities, however, dis-
charge into the river above the gage.

RrecuraTiON.—The operation of power plants on the main stréam and tributaries
above the station cause large diurnal fluctuations in stage (see fig. 30, p- 139,
Water-Supply Paper 375).

Accuraoy.—By the use of continuous gage-height records good results are obtained
during open-water periods.

Discharge measurements of Winooski River at Mmtpelwr, Tt., dumng the year ending
Sept. 30, 1915.

Date. Made by— norete, | chse, || Date. Madeby— . |noof® | i
Feet. | Sec. -ft Feet. | Sec .

QOct. & | C.H. Pierce............ 3.68 216 || Mar, 25 . 893
Nov. 25 | C. 8. De Golyer........| 3.83 255 | May 3 754
Dec. 22 do 248 3

an., 9 : 394 | June 6

eb. 11 | R, 8. Barnes 254 117
Mar. 16 HPiewe 3.84 254

a Discharge relation affected by ice.

Daily discharge, in second-feet, of Winooskr River at Montpelier, V., for the year ending’
Sept 30, 1915.

Day. Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept
240! 108 ago )| 445) 70| 195¢ 24| 120 180
445{ 120 e108 gg 4701 90| 155( 345] 320 155
482| 66131 ggo 380| 741| 168| 260| 350 141
845 8] 155 8| 3551 5847 143| 225] 222 150
240 86| 168 620 488 5121 120 28| 204 72
1681 108 518 86 18] . 122
Ig 2,20 175! 3518| 488 4‘33 131 % 178 155
113 | 2,800 | 240 85| 70( 120! 88| 150| 2150
33| 375 470 [ 1,380 | 685| I 2,333 410| o140
97| 200f 195] 420|1,780| 494 13 4 a130
90| 105| 153| 420]38,570 353 108| 470 316[ a125
97| .18 | 160 878 ]85,230 560 320 4 120
21| 143| 150 345[2,050| 345| 288 % 210 | e115
581 131! 12| 32011,280( «315| 210 195 06
72| 86| 155} 320[1,060( a285| 18)| 2BL| 163 08
g8 @ B B S 28 8
341,380 | 180| 260 664 292 w8 B 108
741 430 175 210| 72| 248 %0 | 17 1
FE-EEEREEERE
861 189 560 ﬁg 2251 168 g‘z‘ﬁ 460 136
42| 204001000 70| 580} 210} M43 24| beo| 133
a2 | 175 (01,500 [ 1,010 790 25| 148| 2| 445 66
@28 560| 68| 470 11& gg 155
a42 5181 536 320f 1 198
agh 4351 50| 25| 143 0 1 145
120 300 560 198| 155 % 2% 13
120 2372 |....... 193 ].....0. 1 1781.......

e Automatic gage out of order; discharge estimated,

Nom.~Discharge determined from a ratin o well defined between 30 1,000 seqond-
charge relation aﬁected g ice Dec. 7 to Feb. %ﬁ estunates for this period base?dmj ’gagehe:gh hgrremd
for backwater determined by means of three dxschnrge measurements and climatie data.
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Monihly discharge of Winooshi River at. Montpelier, V1., for the year endiny Sépt. 30, 1916,

[Drainage area, 420 square miles.]
Digchugo in sedond-feet. ((Ifunf ?n
Month. Inches on [AcCU-
Per drainage |T2CY-
Moaximum. | Minimum. | Meah. sql}la.re aron)
. mile. .
’
268 gz i34 0.319 0.37 | A.
225 .536 .60 [ Al
482 21 ‘126 .300 W36 | C.
2, 890 49 397 .95 1.09 | C.
1,780 90 370 .881 .92 C.
1,010 210 463 1.10, §.27 A
;230 356 £.36 , 63 i
970 192 397 .945 1,09 .
2,570 1% % 59 1'3? A
’ 120 206 706 .81 | A.
20t 54 129 307 34| B.
5,230 21 343 817 11.09

DOG RIVER AT NORTHFIELD, VT.

Locarion.—At highway btidge near Norwich Uhiversity campus in Northfield
Union Brook joins Dog River a short distance below the station.

DRAINAGE AREA.~—47! squate miles (froin surveys made by Nérwich University stu-
derts).

RECORDS AVAILABLE —May 14, 1909, to September 30, 1915, records May 14 1909,
to August 23, 1910, at lower highway bridge; Auglmt 23, 1910, to date at present
site. .

GAGE.—QGurley seven-day water-stage register installed October 8, 1914. Gage
heights referred to gage datum by means of a hook gage inside the well, outside
staff gage used for auxiliary readings. Records prior to October 8, 1914, based on
two readings a day of staff gage.

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

CHANNEL AND coNTROL.—Channel is composed of gravel, sand, and clay and is subject
to slight shifts. '

EXTREMES OF DIScHARGE.—Maximum stage during year from water-stage tecordet,
7.15 feet at 4 p. m., February 25 (approximate discharge, determined from exten
sion of rating curve, 2,900 second-feet); minimum stage recorded, 0.80 foot at
various times in October, 1914 (discharge, 5.0 second-feet).

1009-1915: Maximum stage recorded, 8.5 feet; March 25, 1913 (discharge, 3 400
second féet); minimum stage recorded, 0.60 foot September 10-11, 1913 (dis-
charge, 3.0 second-feet).

WinTER PLOW.—Discharge relation not seriously affected by ice during winter of 1915;

. open-water rating cutve used throughout the winter.

REecuLaTioN.—Operation of & snall power plant, above the station affects the distri-
bution of flow throughout the day, but as the amount of storage issmall, the fluctua~
tions are not great.

Accuracy.—Results good except for periods when water—stage recorder was not in
operation.

1 Revised since published in previous reports.
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Discharge measurements of Dog River at l\gghﬁeld, Vt., during the year ending Sept. 30,

Date. Made by— hgig © | e || Date. Made by— h(e*ig e cfn‘:‘%
A)
Feet. | Secft. Feet, | Secft. .
Oct. 9 0.94 7.6 || Feb. 13 | E. L. Magee............ 1,72 50.3
Nov. 21 .46 26.2 20 | G. F. Adams.. -] L.98 65.6
21 Tag| 217 251..... do...... .| 6.90{ 2,590
Dec. 5 1.76 46.7 27 1..... do...... 4 4.00 458
5 1.74 46.4 || Mar. 6|..... do...... Jd o227 107
Jan. 16 1.53 38.2 || May 4 | R.S.Barnes,. . L97 68.3
Feb. 6 1.50 35.2 || June 8 | C. H. Pierce............ 1.10 14.6

Daily discharge, ¥n secondfeet, of Dog River at Northfield, Vi., for the year ending Sept.'
30, 19.

.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
.............. 12 42 22 26 178 75 71 22 53 48 22
....... 13 74 25 27 149 80 90 20 80 125 20
. 13 64 25 29 112 69 78 19 58 6l 20
3 13 45 30 32| 110 72 69 19 67 49 _ 18
- 14 35 40 37 103 91 62 17 58 66 18

26 30 42 96 93 58 14 49 51 17
27 70 45 86 100 54 14 35 45 18
30 225 38 81 83 16 190 45 20
27 125 34 78 213 71 14 78 18
26 75 34 70 505 58 12 118 56 18
23 50 33 70 695 51 16 79 44 16
18 35 42 58 630 47 36 61 38 12
23 35 38 58| 308 59 82 41 12
23 30 31 58 215 56 21 115 36 13
20 30 141 51 185 46 18 81| . 33 13
23 29 110 51| 2166 42 25 59 30 12
20 26 47 146 45 62 54 45 12
19 56 42 128 48 53 58 34 11
19 182 38 121 44 38 54 29 12
18 141 51 41 106 40| 47 64 25 14
20 72 47 87 37 31 48 22 23
22 47 44 81 37 25 51 34 25
22 48 51 75 34 21 51 79 17
20 53 74 . 80 31 20 43 42 16
18 49 9] 74 20 20| a4l 53 14
18 47 125 78 36 16 39 40 15
18 43 81 69 42 18 36 31 20
19 41 80 62 30 25 15
18 33 70 61| 230 17 42 24 14
25 53 64 26 16 31 25 13
25 26 62 1..c-nnn %4 ....... 27 2% |..... .
a Discharge interpolated.

Nore.—Discharge determined from two rating curves, each fairly well defined below 500 second-feet.
Dise e relation not seriously affected by ice during the year, but ice in gage well Dec. 20 to Jan. 15 and
Jan. 30 to Feb. § prevented water-stage recorder from working ﬁroperl 7, and discharge for these periods
was estimated by comparison with record of Winooski River at Montpelier.

o
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Monthly discharge of Dog River at Northfield, Vt., for the year ending Sept. 80, 1915.
[Drainage area, 47 square miles.]

D in second-fest. ' g
ischarge nd-feet dR“%'I‘l’ﬂ
epth in
Month. Per %tcmgsjaon ;&a%c;l'
N s 20 N
Maximum, | Minimum. | Mean. squar.e area).
31| 8.1 14.1 0. 300 0.35 | C.
149 12 30.5 .649 .72 | C.
74 al8 26.7 . 568 .65 C.
a 225 22 57.9 1.23 1.42 | C.
1,450 a26 130 2.77 2.88 | B.
178 38 76.2 1.62 1.87 | A.
695 61 164 3.49 3.80 | A.
90 24 49.5 1.05 1.21 | A.
62 12 23.9 BT 1AL
265 27 68.4 1.46 1.68 | A.
125 22 445 947 1.09 [ A.
25 1 16.3 347 .39 | A.
1,450 8.1 58.0 1.23 16.72

e Estimated. (See footnote to table of daily discharge.)
LAMOILLE RIVER AT CADYS FALLS, VT.

Locarion.—About one-fourth mile below power plant of Morrisville Electric Light
& Power Co., at what was formerly known as Cadys Falls, and 2 miles downstream
from village of Morrisville.

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

RECORDS AVAILABLE.—September 4, 1913, to September 30, 1915. A station main-
tained at the highway bridge near the power plant at Cadys Falls from July 28,
1909, to July 13, 1910, was replaced by a station at Johnson, July 14 1910 (See
Water-Supply Paper 284, pp. 110-111.)

Gaee.—Gurley water-stage recorder in gage house on right bank one-fourth mile
below highway bridge at Cadys Falls From July 28, 1909, to July 13, 1910,
chain gage on highway bridge.

DiscHARGE MEASUREMENTS.—Made from a cable or by wading.

CHANNEL AND coNTrOL.—Channe]l smooth gravel; well defined gravel control 500
feet downstream from gage.

EXTREMES OF DISCHARGE.—Maximum stage during year approximately 10 feet Feb-
ruary 25 and April 11 (approximate discharge, 6,500 second-feet); minimum stage
from water-stage recorder: 1.86 feet at 10 a. m. December 13 (discharge, 54 second-
feet).

" 1913-1915: Maximum stage recorded, 10.53 feet April 20, 1914 (discharge, 7,250
second-feet); minjmum stage recorded 1.82 feet August 17, 1914 (discharge, 50
second-feet).

WinTER FLow.—Discharge relation affected by ice for short periods during extremely
cold weather.

Drversions.—None except for domestic use.

RecuraTioN.—The large amount of storage in the pond above the power plant at
Cadys Falls, together with the fluctuations in discharge caused by the operation
of the plant, affect the flow of the river at this point.

Accuracy.—Results good except for periods when water-etage recorder was not in
operation.



112 ©  SURFACE WATER SUPPLY, 1915, PART 1V.

Discharge measurements of Lamoille River ot Cadys Falls, Vt., during the year endmg
Sept. 30, 1915.

N

Date. Made by— nots. | cnocge. || Date. | Madeby— nocss. clgirsg'e_

) Feet., | Sect. Feet., | Secft.

Oct. 10 | C. H. Pierce...:........ 4,08 101 || ¥eb. 10 | R. 8. Barnes........... ¢2.36 151
Dec. 21 | C. B. 2.16 127 A‘ﬁr. 23 di ..l 275 328
Jan. 8| C.H. 3.09 472 || July 3.03 460

@ Discharge relation affected by ice.

Daily discharge,'in second-feet, of Lamoille River at Cadys Falls, Vi, for the year ending
Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May. | June. { July. | Aug. | Sept.
135, 208 628 | 244 450 141 | o126| 182 138
163 |© 458 6560 | 204 498| 147 | e126| 172 135
198 493 462 272 441 141 126 204 138
191 376 428 198 367 126 112 169 135
191 254 408 336 309 124 109 141 124
224 178 515 424 112 96 147 141 107
204 172 290 328 204 98 129 138 115
156 | 172 305| 672| 367 | 112| 436| 141 115
178 147 200 | 1,060 484 118 | 1450 204 191
1881 147 265 | 1,380 | 351 | 120| 672 551 237
166 118 251 |b5,620 200 144 347 328 166
166 | 112 279 [v3,820 | 251 | 237 244 224 126
166 220 | 1,520 220 135 | b204 188 132
185 18 166 5| 220| 121) b144a| 188 144
141 121 182 745 | 194| 11} 166 | 169 141
408 118 204 542 182 156 | a185 169 144
428 15 198 188 198] 170 204 156
237 1 185, 502 227, 290 | a180 144
204 124 1 475 230 204 | 2190 19841 . 118
220 129 188 450 248 182 | «200 168 115
230 132 144 224 175 204 1 135
24| 135 166 3501 204 14! 204| 18 129
1751 138 188 32| 194 121| 538 129
178 138 272 302 178 107 328 S 150
214 132 418 471 163 115 37 156
P J 168 309 141 538 820 169 107 | @240 328 118
D7 S, 172 745 | 2139 309 | b695 367 98 | @266 240
P 166 450 | @137 220 | b515 200 112 194
29 i 166 | 2761 135 212 416 204 | =120 e300 | 141 172
F1 D, 172 262] 135 227| "319| 166| 126| 510 147 138
E:3 O, 172 ... 135 220 |....... 150 ... e300 | 144 |.......
:E sl?oﬁ%?d' t recordin, t], based heights partially estimated b;
u cgageno E oorrectly; on gage heights y estimal y com-
parative hydrographs, € y; discharga

NotE.—Discharge relation affected by ice Jan. 25 to Feb. 23. Estimates for'this period based on gage
heights corrected for backwater by means of 1 discharge measurement and climatie data. Discharge
"r;aoased on geadmg a cgaay by observer June 30, July 17, 23, 30, and Aug. 1-5; a correction being applied

rédi ¥
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Monithly discharge of Lamotlle River at Cadys Falls, Vi., for the year ending Sepi. 30, 1915.

[Drainage area, 280 square miles.)
’ Discharge in second-fest.
isc nd: ((liwrtlf 7
. epth in
Month. Per | Incheson [Acct-
5 + drainage -
Maximum. | Minimum. | Mean. | square
mile, | 878

328 107 169 0.604 0.70 | A.

745 135 1. 240 857 A.

493 173 618 711 A

7: 110 212 757 87| B.

4,700 a90 439 L75 1.821C.

6. 144 297 1.06 122 | A.

5,620 108 838 2.99 3.34 | A.

4 112 262 L08 | A,

96 142 57 | A.

1,450 109 285 1,02 L18}C.

1 118 215 768 89| A.

240 107 147 525 59 | A.

a 5,620 90 287 1.02 13.93

a See footnote to table of daily discharge. *
GREEN RIVER AT GARFIELD, VT.

LocaTioN.—At site of old dam just above highway bridge at Garfield. Green River
enters Lamoille River about 2 miles below the station.

DraiNAGE AREA.—20 square miles (approximate).

REecorps AvATLABLE.—Janaury 3 to September 30, 1915.

Gaae.—Inclined staff on left bank in pool back of weir; read to hundredths of a foot
twice daily by P. M, Trescott.!

DiscHARGE MEASUREMENTS.—Standard sharp-crested weir of compound section;
length of crest at gage height 0.00 is 9.0 feet; at gage height 0.83 foot, 11.17 feet
additional length of crest becomes available. Current-meter measurements
made by wading gbout half a mile downstream from weir.

CHANNEL AND CONTROL.—A pool of considerable size is formed in the old mill pond
back of the weir; at ordinary stages the velocity of approach to the weir is very
small; some water leaks around the weir in the old tailrace on left bank. -~

EXTREMES OF DISCHARGE.—Maximum stage recorded January 3 to September 30, 1915,
3.6 feet & 9 a. m., April 12 (discharge, 436 second-feet); minimum stage recorded
0.35 foot at 9 a. m., February 5 (discharge, 7.2 second-feet).

WintER FLOW.—Discharge relation not affected by ice.

Drversions.—None.

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

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

CooPERATION.—(Grage-height records furnished by C. T. Middlebrook, consulting engi-
neer, Albany, N. Y.

1 Gage read but once a day from Jan. 3 to Feb. 21,
54808°—wsp 404—17T—S8
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Discharge measurements of Green River at Garfield, Vt., during the year ending Sept.

0, 1915.
Gage | Dis- - Gage | Dis-
Date. Made by— height. | charge. Date. Made by height. | charge.
Feet. | Sec.Hft. Feet. | Sec.ft.
Mar. 15¢| C. H. Pierce............ 0.88 31.0 || Apr. 226 R. 8. Barnes........... .92 28.7
159 . .80 23.9 || July 30b| Pierce and Adams...... .64 19.3
Apr. 22b .94 28.8

@ Measurement*made about one-fourth mile below weir.
b Measurement made about one-half mile below weir.

Nore.—Additional discharge measurements obtained subsequent to Sept. 30, 1915, at a section one-hall
mile above weir indicate that the inflow between the weir and this section is approximately the same as
that between the weir and the measuring sections below the weir and that the variation of the current-
meter measurements from the weir rating curve as corrected for leakage is due to this inflow. .

Daily Jischarge, in second-feet, of Green River at Garfield, Vi., for the year ending Sept.
80, 1915.

Day. Jan. Feb. | Mar. Apr. | May. | June. | July. { Aug. | Sept.
10 68 16 31 13 11 15 15
10 53 16 32 13 10 19 14
10 43 17 30 13 10 14 13
9.6 34 16 27 13 10 13 13
7.2 32 20 24 11 10 12 12
9.8 34 19 22 11 10 11 12
9.8 28 21 20 11 9.8 12 11
9.6 24 38 32 11 23 12 11
9.1 26 51 36 10 81 13 14,
9.1 21 116 28 i1 60 13 12
9.6 21 301 24 15 29 13 11
9.6 22 394 20 17 + 23 13 11
9.8 18 178 18 16 18 13 11
9.1 19 114 17 15 15 14 11
9.1 20 - 86 15 15 14 14 10
13 20 76 14 17 13 13 10
11 18 70 16 18 43 17 11
8.8 18 53 18 17 159 16 10
8.8 20 45 21 16 70 15 9.8
9.3 19 41 25 18 35 15 9.8
12 15 32 23 15 25 15 18
12 13 29 23 13 22 14 12
15 13 25 21 13 19 19 11
14 15 25 19 12 18 17, 11
61 17 41 16 11 19 24 11

20 66 21 11 18 .23 15
17 55 29 10 15 21 13
19| ¢ 39 25 9.8 13 19 12
19 33 21 9.8 26 17 11
21 31 17 9.6 17 16 11
b I P, 15 [-aeenee. 15 15 feaennnns

NME.——Discharge computed from weir formula: Q=3.33 LH3/2, with logarithmic extension above gage
height 1.90 feet, to which has been added 1.0 second-foot on account of leakage.
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Monihly discharge of Green River at Garfield, Vi., for the year ending Sept. 30, 1915,
\

Discharge in second-feet.

Month. Accu-
. Maximum. | Minimum. | Mean. )

19 8.0 1.4 | A,

134 7.2 22,4 | A,

(i3] 13 24.0 | A

304 16 68.8 | A.

36 14 22.6 | A,

18 9.6 13.1 | A,

159 9.8 27.8 | A.

24 11 15.4 | A.

15 9.8 11.9 | A,

MISSISQUOI RIVER NEAR RICHFORD, VT.

Location.—About 3 miles downstream from Richford, 3 miles below the mouth of
North Branch and 2 miles above mouth of Trout River. ) .

DRAINAGE AREA.—445 square miles (measured on Carte Regionale No. 5 of Quebec,
edition of 1916, scale 1 to 253,440, and United States Post Route maps, edition
of 1915; drainage area previously published is in error).

RECORDS AVAILABLE.—May 22, 1909, to September 30, 1915.

Gace.—Barrett & Lawrence water-dtage recorder in gage house on left bank about
one-fourth mile above highway bridge, installed August 1, 1915. June 26, 1911,
to July 81, 1915, chain gage on highway bridge. May 22, 1909, to December 31,
1910, the gage was just below the plant of the Sweat-Comings Co., in Richford.

Di1sCHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND coNTROL.—Channel deep; banks not subject to overflow; stream bed
composed of gravel, bowlders, and ledge rock. Control at new site is sharply
defined by rock outcrop about 100 feet below gage; control for chain gage is a
poorly defined riffle about half a mile below the highway bridge, and at high
stages probably at dam at Enosburg Falls.

EXTREMES OF DISCHARGE.—Maximim stage recorded during year, 16.0 feet at 8 a. m.
and 4 p. m., February 26 (probably back water from ice); highest open-water
stage, 11.95 feet at 4.30 p. m., April 13 (discharge, 5,500 second-feet); minimum
stage recorded, 2.00 feet on September 7, 8, 14, 16, and 19 (discharge, 16 second-

‘feet).

1909-1915: Maximum stage recorded, 16.7 feet at 8.30 a. m., March 26, 1913,
(approximate discharge, computed from extension of rating curve 10,200 second-
feet); flow past gage at the old station practically zero at various times, owing to
water being held back by the mills.

WINTER FLOW —Mcharge relation seriously affected by ice; flow estimated from
gage heights corrected for back water by means of discharge measurements,
observer’s notes, and records of precipitation and temperature.

Diversions.—None, except for domestic use.

REecurATION.—Considerable daily fluctuation at low stages, caused by operation of"
power plants at Richford.

Accuracy.—Results from automatic gage records are excellent. A comparative
study of results from readings of chain gage twice a day and the automatic gage
records shows that, although the values for individual days a8 obtained from two
readings a day may be seriously in error, the monthly means are fairly good.

N
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Discharge measurements of Missisquot River near Richford, Vi., during the year Sept.

30, 1915. )
Gage Dis-
Date. Made by— heiém charge.|| Date.
Aug. 3
Sept. 20
20

o Discharge relation affected by ice.

b Gage height by hook gage at automatw-gage station=2.65.
¢ Gage height by hook gage at automatic-gage station=2.25.

d Gage height by hook gage at automatic-gage station=2.44,

Twice daily discharge, in second-feet, of Missisquot River near Richford, V., for the year
ending Sept. 30, 1915.

[By chain gage.)

- October. November. December. March.

e Sunday,

b Dlscha.rge interpolated. '

¢ Gage read in moming only; afternoon discharge taken as mean of dxscharge for preceding and following
mornings.

.
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Twice daily discharge, in second-feel, of Missisquoi River near Richford, V., for the year
ending Sept. 30, 1915—Continued.

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

870 | 300 66 148 148 87 c82
780 260| 260] 110| ®102| 122 135 76 37
6901 225 2 b95 87 122 | €110 87 87

192 | €177 66 66 cg8 | o 87 12

608 192 192 87 148 12 87
652 192 192 11,260 | b974 320 340 37 110
720 192 a b 688 402 ( 380 ( €303 110 €03
580 242 | ¢cl17 300 260| 225| 18| a76 66
525 | o192 177 242 208 148 148 76 76
475 162 192 208 192 225 | ¢252 20 46
c402 340 162 155 | 2280 300 12 66
360 450 148 122 225 177 | »80 b95
3 425 380 110 | 292 208 192 110 98
475 360 340 | 6475 900 260 12 cl12
475 320 | ¢290 572 280 2081 a12 €39

402 162 148 | 6162 | c136 260 208 110 <98
425 148 | c142 110 148 208 | e216] 87 162

31.. 360 ...l 340 | c266 12

a Sunday.

bDischaS;ge interpolated. ‘ :

¢ Gageread in morning only; afternoon discharge taken as mean of discharge for preceding and following
mornings, ,

Note.—Morning and afternoon discharge determined from readings of the chain gage and were based ona
rating curve well defined below 1,000 second-feet, the higher portion of the curve being determined by one
discharge measurement made in 1913; morning and afternoon discharge based on chain gage readings are
given to permit comparison of results obtained gg two readings a day with those obtained by means of the
water-stage recorder. Discharge relation affected by ice from Dee. 13, 1914, to Feb, 28, 1915.

Daily discharge, in second-feet, of Missisquot River near Richford, Vi., for the year ending
" Sept. 80, 1915.

{By water-stage recorder.]

Day. Aug. | Sept. Day. ) Aug. | Sept. Day. Aug. | Sept._
226 L4 3| I .~ 379 101 {| 21........ seanen 136 79
176 12 iiiiaa.. 246 22 i 101 262

126 70 ceeereeennaan 148 1 | S 12
132 4.l 254 | - 51| 24ccenecancnnn.. 308 193
115 5411 15.cceucnnnn.. .. 331 58 || 25eceenncane. aeee 292 132
101 T2 ([ 36.ceeennnn..... 226 44 (1 26..ccceiecnnnnn. 279 120
84 49 (| 170 ceeenennnnn.. 219 66 1 27uencncennnnns 246 403
64 51118, cvennnnne... 336 5111 28.ccceccnccnnnns 223 700
. 18 I O, 296 361 20.cceicininnnn. 142 429
| ) O, 350 62| 20..ccuiinnne.. .. 179 62 g(l) lgg 274

Norte.—Discharge determined from records of the water-stage recorder and were computed from a rating
curve fairly well defined below 1,000 second-feet, two discharges measurements made after Sept. 30, 1915,
being used to determine the curve.

.
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.Monthly discharge of Missisquot River near Richford, V., for the year ending Sept. 30, 1915.
[Drainage area, 445¢ square miles.)

Discharge in second-feet. (gu%_l? ‘ii
- o n
Month., . ) Per ig;) o8 on ‘l"_t:‘g}l'
s (-] .
Maximum. | Minimum. | Mean, s&uﬁe aren).
293 0.658 0.76 | C.
606 1.36 1.52| C.
450 1.01 1.16 | D.
550 1.4 1.43| D.
700 1.57 1.64 | D.
897 2.02 2.33|C.
1,890 4.25 4.74 | C,
576 1.29 149 C.
213 .479 © 581 C.
285 .640 .74|C.
202 454 .52 A
138 310 .35 A.
564 1.27 17.21

a Revised since last published.

Note —Discharge Dec 13, 1914, to Feb. 28, 1915, estimated by comparison with records of streams in
nearby drainage basins

CLYDE RIVER AT WEST DERBY, VT.

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

DRAINAGE AREA.—150 square miles (measured on post-route map, edition of 1915).

RECORDS AVAILABLE.—May 25, 1909, to September 30, 1915.

Gage.—Chain gage read twice daily by E. C. Rogers. Barrett & Lawrence water-stage
recorder installed September 21, 1915, in gage house on right bank; gage heights
referred to datum of chain gage.

DiscEARGE MEASUREMENTS.—Made by wading near the gage or from highway bridge
one-half mile downstream. .

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

EXTREMES OF DISCHARGE.-—Maximum stage recorded during year, 3.35 feet at 6.10
p. m., April 14 (dischaige, 825 second-feet); minimum stage recorded, 1.62 feet at
5.10 p. m., October 10 (discharge, 19 second-feet).

1909-1915: High water of March 25-30, 1913, reached maximum stage of 5.8 feet
(determined by engineers of Geological Survey from high-water marks; discharge
approximately 6,300 second-feet); minimum stage recorded, 1.60 feet at 5.45 p. m.
August 25, 1913, and 7.30 p. m., July 30 and 4.50 p. m. August 17, 1914 (dlscharge
17 second-: feet)

WinteEr FLow.—Discharge relation affected by ice for short periods; station tempe-
rarily discontinued from December 20, 1914, to February 20, 1915.

Drversions.—None, except for municipal use.

REecuraTioN.—The flow at ordinary stages is very fully controlled by the two dams at
West Derby, but the operation-of the power plant is such that the fluctuations in
stage are not large. The distribution of flow is also affected by several dams above
West Derby. Seymour Lake and several smaller ponds in the basin afford a
large amount of natural storage, but at the present time there is little if any arti-
ficial regulation at these ponds.

" AccuracY.—A comparative study of automatic and chain gage records for two months
subsequent to the installation of the automatic gage indicates that the results
obtained from the reading the chain gage twice daily are very good. A fairly good
rating curve has been developed.
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Discharge measurements of Clyde River at West Derby, Vi., during the year ending Sept. 30,
1 '

Gage Dis- Gage | Dis-
Date. Made by— height. | charge, | D3te- Made by— height. | charge.
/
¢ Feet. | Sect.
Nov. 19 Sept. 21| G. F. Adams........... 1.95 %6
1 22..... do. ...l Led 80
Apr. 25

*

Daily discharge, in second-feet, of Clyde River at West Derby, V1., for the year emiling Sept.

30, 1915. )

Day. Oct. | Nov. | Dec. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
82 63 3 |........ 2856 102 435 164 100 232 112
87 68 129 )........ 545 110 442 152 86 100
78 74 182 ........ 449 118 387 135 86 218
78 68 161 |........ 370 110 364 125 86 188 90
80 4 154 f........ 331 118 342 120 90 170 86
78 59 160 |........ 284 120 311 108 100 164 86
76 87 151 |........ 239 143 298 100 88 155
70 82 1837 |......t 232 158 311 100 128 135 78
63 89 121 )........ 200 207 293 90 173 128 100
36 01 o |........ 185 302 280 95 207 135 92
61 82 106 4........ 176 381 275 102 259 135 118
67 781 96 [........ 176 271 110 311 140 120
63 8 82 1. ..t 176 675 [ \ 267 95 342 146 132
56 80 -3 P 164 825 255 102 311 164 120
57 76 F£- ) PR 173 875 232 110 267 138 102
70 82 146 6756 218 112 218 140 88
78 80 152 545 214 115 185 135 82
80 74 140 491 104 125 197 125 80
80 78 130 429 197 146 204 125 72
87 118 136 405 194 176 232 130 72

128 364 182 188 43 138 76
128 348 185 194 239 128 70
128 342 182 185 115

152 331 182 176 214 118 90
155 381 170 170 197 125 102
173 429 158 140 188 146 105
143 435 185 130 164 149

118 176 115 173 140 98
108 498 176 120 204 138 118
102 470 176 102 232 135 128
95 [..cen... 179 |eennnns ‘. 232 18 ... ...

Nom—Discharge computed from a fairly well-defined rating curve. Discharge prior to Sept. 20 based
on mean of two readings of chain gage per day; Sept. 21-30 water-stage recorder used.
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Monthly discharge of Clyde River at West Derby, VA., for the year ending Sept. 80, 1915.

[Drainage area, 150 square miles. ]

Discharge in-second-feet. (dRemﬁ'l) h
in
Month. : Inches on |Accu-
Per drainage |racy-
Maximum.| Minimum.|{ Mean. sqlhare area)
mile. N
74.7 0.498 0.57 | B.
90. 4 .603 .67 | B.
a3 .620 L1 C
105 700 .81 D,
185 1.2 1.28 | C.
207 1.38 1.59 | A,
378 2.52 2.811 A.
249 1.66 1911 A,
130 .867 .97 | B.
193 129 1.49 | B.
148 . 987 1.14 | B.
95.3 .635 .71} B.
162 1,08 14,66

BEAVER RIVER AT STATE DAM, N. Y.

Discharge measurements of Beaver River at State dam, N. Y., during the year ending
Sept. 20, 1915. -

Gate.
: e Lake | pgo
Date. Made by— eleva- charge.
No. | Opening. | bion. ge-
Inches. Feet. | Sec.ft.
3 17.10 1
3 17.10 234
3 12 17.10 85.7
1 17.10 17
2 12 17.10 86.1
4 12 17 10 82.7
4 36 17.10 236
1 443 17.10 279
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STREAM-GAGING STATIONS AND PUBLICATIONS
RELATING TO WATER RESOURCES.

INTRODUCTION.

Investigation of water resources by the United States Geological
Survey has consisted in large part of measurements of the volume of
flow of streams and studies of the conditions affecting that flow, but
it has comprised also investigations of such closely allied subjects as
irrigation, water storage, water powers, underground waters, and
quality of waters. Most of the results of these investigations have
been published in the series of water-supply papers, but some have
appeared in the bulletins, professional papers, monographs, and
annual reports.

The results of stream-flow measurements are now published an-
nually in 12 parts, each part covering an area whose boundaries
coincide with natural drainage features, as indicated below:

Part I. North Atlantic slope basins.
II. South Atlantic slope and eastern Gulf of Mexico basins.

III. Ohio River basin.

IV: 8t. Lawrence River basin.
V. Upper Mississippi River and Hudson Bay basins.
VI. Missouri River basin.
VII. Lower Mississippi River basin.
VIII. Western Gulf of Mexico basins,
IX. Colorado River basin.
X. Great Basin. .
XI. Pacific slope basins in California.
XII. North Pacific slope bagins (in three volumes).

HOW GOVERNMENT REPORTS MAY BE OBTAINED OR CONSULTED.

Water-supply papers and other publications of the United States
Geological Survey containing data in regard to the water resources
_of the United States may be obtained or consulted as indicated
below:

1. Copies may be obtained free of charge by applying to the
Director of the Geological Survey, Washington, D. C. The edition
printed for free distribution is, however, small and is soon exhausted.

ung
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2. Copies may be purchased at nominal cost from the Superin-
tendent of Documents, Government Printing Office, Washington,
D. C., who will on application furnish list giving prices. }

3. Sets of the reports may be consulted in the libraries of the

. principal cities in the United States.

4. Complete sets are available for consultation in the local offices

of the water-resources branch of the Geological Survey, as follows:

Boston, Mass., Customhouse.

Albany, N. Y., Room 19, Federal Building.
Atlanta, Ga., Post Office Building. -
Chicago, I11., 802 Federal Building.

Madison, Wis., care of Railroad Commission of Wisconsin,
St. Paul, Minn, Old Capitol Building.

Helena, Mont., Montana National Bank Building.
Denver, Colo., 403 New Post Office Building.
Salt Lake City, Utah, 421 Federal Building.
Boise, Idaho, 615 Idaho Building.

Phoenix, Ariz., 417 Fleming Building.

Austin, Tex., Old Post Office Building.

Portland, Oreg., 416 Couch Building.

Tacoma, Wash., 406 Federal Building.

San Francisco, Cal., 328 Customhouse.

Los Angeles, Cal., 619 Federal Building.
Honolulu, Hawaii, Kapiolani Building.

A list of the Geological Survey’s publications will be sent on
application to the Director of the United States Geological Survey,
Washington, D. C.

STREAM-FLOW REPORTS.

Stream-flow records have been obtained at more than 3,800 points
in the United States, and the data obtained have been published in
" the reports tabulated on page v.
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Stream-flow data in reports of the United States Geological Survey.
[A=Annual Report; B=Bulletin; WS=Water-Supply Paper.]

Report. Character of data. Year.
10th A, pt. 2.coeeoo... Deseri; hﬁ)twe information only.........cc.cooieieiiiiiiiaL
11th A pt.2...cl.t Monthly discharge and descnptive information.............__.. 18%41;0 lsszgtem
. er.

..... L 13 Y 1884t3J’un030,
Mean discharge in second-feet.....ooocoommiiii il 1884 to Dec. 31,
Monthly discharge (long-time records, 1871 t0 1893)............. lslsg gféo Dec. 31,
Descriptions, measurements, gage heights, and ratings .| 1893 and 1894.
Descriptive information only ........................
Desan tions, measurements, gage heights, ratings, an 1895.

(also many data, covering earlier years). )

. G-age helghts (also gage heights for earlier ears) ................ 1896.

Descmpnons, measurements, ratings an monthly discharge | 1895 and 1896,
(also similar data for some earlier years),

Descriptions, measurements, and gage helghts eastern United | 1897.
jStatg?, easfern MlSS]SSlppl River, and Missouri River above
unction with

Descriptions, measurements and gage heights, western Missis- | 1897.
Utpn}in Rlver below junction. of Missouri and Platte and western

Descrip tions mea.surements ratings and monthly discharge | 1897.
(also some flong—tlme T€CO!

.| Measurements, ratinig andgagehelghts eastern United States, | 1898.
eastern Mississip) Hiver, and Missouri River.

WS 28.........c........| Measurements, ratmgs, and gage heights, Arkansas River and | 1898,
. western United States.
20th A, pt. 4.0 Monthly discharge (also for many earlier years)................. 1898.
WS 3510 39.. R hﬁ»twns, measurements, gage heights, and ratings........_. 1899,
2ist A, pt. 4... . Mont ............................................. 1899,
WS 4750 52. .. .- tmns, measurements, gage heights, and ratings....._.... 1900.
2d A, pt. 4..... .. Mon B LT T 1900.
WS 65,66....... .| Deserij tlons, measurements, gage heights, and ratings..........| 1901,
WB7......... .| Mont! ¥e .
Comy le

The records at most of the stations discussed in these reports
extend over a series of years, and miscellaneous measurements at
many points other than regular gaging stations have been made
each year. An index of the reports containing records obtained
prior t6 1904 has been published in Water-Supply Paper 119,

. The following table gives, by years and drainage basins, the numbers
of the papers on surface-water supply published from 1899 to 1915,
The data for any particular station will, as a rule, be found in the
reports covering the years during which the station was maintained.
For example, data for Machias River at Whitneyville, Me., 1903 to
1915, are published in Water-Supply Papers 97, 124, 165, 201, 241,
261, 281 301, 321, 351, 381, and 401, which contain ‘records for the
New Engla.nd streams from 1903 to 1915. Results of miscellaneous
measurements are published by drainage basins,

i
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STREAM-GAGING STATIONS AND PUBLICATIONS, via

In these papers and in the following lists the stations are arranged
in downstream order. The main stem of any river is determined
by measuring or estimating its drainage area—that is, the headwater
stream having the largest drainage area is considered the continua-
tion of the main stream, and local changes in name ard lake surface
are disregarded. All stations from the source to the mouth of the
main stem of the river are presented first, and the tributaries in
regular order from source to mouth follow, the streams in each
tributary basin being listed before those of the next basin below.

_The exceptions to this rule occur in the records for Mississippi
River, which are given in four parts, as indicated on page m1, and
in the records for large lakes, where it is simpler to take up the
streams in regular order around the rim of the lake than to cross
back and forth over the lake surface.

54808°—wsp 404—17——9



Parr IV. ST. LAWRENCE RIVER BASIN.
PRINCIPAL STREAMS.

The St. Lawrence River basin includes streams which drain into
the Great Lakes and St. Lawrence River. The principal streams
flowing directly or indirectly into Lake Superior from the United
States are St. Louis, Ontonagon, Dead, and Carp rivers; streams
flowing into Lake Michigan are Escanaba Menominee, Peshtigo,
Oconto, Fox, St. Joseph, and Grand rivers; into Lake Huron flow
Thunder Bay, Au Sable, Rifle, and Saginaw rivers; into Lake Erie
flow Huron, Maumee, Sandusky, Black, and Cuyahoga rivers.
Streams ﬂowing into Lake Ontario are Genesee, Oswego, Salmon,
and Black rivers. The St. Lawrence receives Oswegatchie and Ra-
quette rivers, Richelieu River (the outlet of Lake Champlain), and
St. Francis River, whose principal tributary, Clyde River, reaches it
through Lake Memphremagog. The streams of this basin drain
wholly or in part the States of Tllinois, Indiana, Michigan, Minnesota,
New York, Ohio, Pennsylvania, Vermont, and Wisconsin.

In addition to the list of gaging stations and annotated list of
publications relating specifically to the sectton, this part contains a
similar list of reports that are of general interest in many sections

- and cover a wide range of hydrologic subjects, and also brief refer-
ences to reports published by State and other orgamzatlons. (See

pp- XIX.) -
GAGING- STATIONS.

No1E.—Dash following a date indicates that station was being maintained September 30, 1915. Period
after date indicates discontinuance.

Streams tributary to Lake Superior:

Brule River at mouth, Minn., 1911.

Devil Track River at mouth, Minn., 1911,

Cascade River at mouth, Minn., 1911.

Poplar River at Lutsen, Minn., 1911~

Beaver Bay River at Beaver Bay, Minn, 1911-1914,

St. Louis River near Cloquet, Minn., 1903.

St. Louis River near Thomson, Minn., 1909~
Whiteface River at Meadowlands, Minn., 1909-1912.
Whiteface River below Meadowlands, Minn., 1912-
Cloquet River at Independence, Minn., 1909-

Aminicon River near Aminicon Falls, Wis., 1914~

Brule River near Brule Wis., 1914~

Bad River near Odanah Wls 1914-

Ontonagon River near Rockland, Mich., 1903.

Sturgeon River near Sidnaw, Mich., 1912-1915.

\ X
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X STREAM-GAGING STATIONS AND PUBLICATIONS,

Streams tributary to Lake Superior—Continued.
Perch River near Sidnaw, Mich., 1912-1915.
Dead River near Negaunee, Mich., 1902-3.
Dead River at Forestville, Mich., 1898-1902.
Carp River near Marquette, Mich., 1902-3.
Streams tributary to Isake Michigan:
Escanaba River neat Escanaba, Mich., 1903-
Brule River (head of Menominee River) near Florence, Wis., 1914~
Menominee River near Iron Mountain, Mich., 1902-1914.
Menominee River at Lower Quinnesec Falls, Wis., 1898-99.
Menominee River at Koss, Mich., 1902-1909; 1914.
Menominee River below Koss, Mich., 1913-
Iron River near Iron River, Mich., 1900-1905.
Pine River near Florence, Wis., 1914—
Pike River at Amberg, Wis., 1914-
Peshtigo River at High Falls, near Crivitz, Wis., 1912
Peshtigo River near Crivitz, Wis., 1906-1909.
Peshtigo River at Crivitz, Wis., 1906.
Oconto River near Gillett, Wis., 1906-1909; 1914~
Oconto River at Stiles, Wis., 1906.
Fox River at Omro, Wis., 1902-3.
Fox River at Oshkosh, Wis., 1902,
Fox River at Wrightstown, Wis., 1902-1904. N
‘Wolf River at Keshena, Wis., 1907-1909; 1911~
Wolf River at White House Bridge, near Shawano, Wis., 1906-7.
‘Wolf River at Darrows Bridge, near Shawano, Wis., 1906 '
Wolf River at New London, Wis., 1913
Wolf River at Northport, Wis., 1905
Wolf River at Winneconne, Wis., 1902-3.
Waest Branch of Wolf River at Neopit, Wis., 1911~
Little Wolf River near Royalton, Wis., 1914
Little Wolf River near Northport, Wis., 1907-1910. .
Fond du Lac River, West Branch (head of Fond du Lac River) at Fond du
Tac, Wis., 1903.
East Bra.nch of Fond du Lac Rlver at Fond du Lac, Wis., 1903.
Milwaukee River near Milwaukee, Wis., 1914~
St. Joseph River at Mendon, Mich., 190241905
St. Joseph River near Buchanan, Mlch 1901-1906.
Fawn River at White Pigeon, M:ch 1903-4.
Kalamazoo River near Allegan, Mich., 1901—1907.
Reeds Springs near Albion, Mich., 1904-1906.
Grand River at North Lansing, Mich., 1901-1906.
Grand River at Grand Rapids, Mich., 1901~
Crockery Creek at Slocums/Grove, Mich., 1902-3.
Red Cedar River at Agricultural College, Mich,, 1902-3.
Muskegon River at Newaygo, Mich., 1901-1906.
Manistee River near Sherman, Mich., 1903-
Boardman River at Traverse City, Mich., 1904.
Streams tributary to Lake Huron:
Thunder Bay River near Alpena, Mich., 1901-1908. ’
Au Sable River near Liovells, Mich., 1908
Au Sable River at Bamfield, Mich., 1902-1913.
‘Rifle River néar Sterling, Mich., 1905-1908.
Rifle River at Omer, Mich., 1902-3.



STREAM-GAGING STATIONS.

Streams tributary to Lake Huron—Continued..
Shiawassee River (head of Saginaw River):
Flint River at Flint, Mich., 1903—4.
Cass River at Frankenmuth, Mich., 1908-9.
Cass River at Bridgeport, Mich., 1908.
Tittabawassee River at Freeland, Mich., 1903-1909; 1912-
Streams tributary to Lake Erie:
Huron River at Dover, Mich., 1904.
Huron River at Dexter, Mich., 1904-
Huron River at Barton, Mich., 1914-
Huron River at Geddes, Mich., 1904-1914. .
Huron River at French Landing, Mich., 1904-5.
Huron River at Flat Rock, Mich., 1904~
Maumee River near Sherwood, Ohio, 1903-1906. '
Maumee River near Waterville, Ohio, 1898-1901.
St. Marys River at Fort Wayne, Ind., 1905-6.
8t. Joseph River at Fort Wayne, Ind., 1905-6.
Tiffin River near Defiance, Ohio, 1903-1906.
Auglaize River near Defiance, Ohio, 1903.
Ottawa River at Lima, Ohio, 1902-3.
Blanchard River at Ottawa, Ohio, 1902-3.
Sandusky River near Mexico, Ohio, 1898-1900.
Sandusky River at Fremont, Ohio, 1898-1901.
Black River near Elyria, Ohio, 1903-1906.
Cuyahoga River at Independence, Ohio, 1903-1906.
Cuyahoga River at Cleveland, Ohio, 1903.
" Cattaraugus Creek at Versailles, N. Y., 1910-
Streams tributary to Lake Ontario:
Niagara River:
Tonawanda Creek:

3 Little Tonawanda Creek near Linden, N. Y., 1912-
Genesee River at St. Helena, N. Y., 1908- :
Genesee River at Mount Morris, N. Y., 1905-1909.

Genesee River at Jones Bridge, near Mount Morris, N. Y., 1903-1906; 1908-
Genesee River at Rochester, N. Y., 1904
Canaseraga Creek near Dansville, N. Y., 1910-1912; 1915-
Canaseraga Creek at Groveland station, N. Y., 1915
Canaseraga Creek at Shakers Crossing, N. Y., 1915-
Keshequa Creek at Sonyea, N. Y., 1910-1912.
Keshequa Creek near Sonyea, N. Y., 1915-
Hemlock Lake at Hemlock, N. Y., 1894-1902.
Canadice Outlet near Hemlock, N. Y., 1903-
Honeoye Creek at East Rush, N. Y., 1903-1906.
Seneca River (head of Oswego River) at Baldwinsville, N. Y., 1898-1908.
Oswego River at Fulton, N. Y., 1900; 1902.
Oswego River at Battle Island, above Minetto, N. Y., 1900-1906.
Oswego River at high dam, near Oswego, N. Y., 1897-1901.
Seneca Lake at Geneva, N. Y., 1905-6.
Cayuga Lake at Ithaca, N. Y., 1905-1908.
Fall Creek near Ithaca, N. Y., 1908-9.
Owasco Outlet near Auburn, N. Y, 1912~
Skaneateles Lake at Skaneateles, N. Y., 1890-91.
Skaneateles Lake outlet at Willow Glen, N. Y., 1892-1908.
Skaneateles Lake outlet at Jordan, N. Y., 1890-1892.
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Streams tributary to Lake Ontario—Continued.
Oswego River tributaries—Continued.
Onondaga Lake outlet at Long Branch, N. Y., 1904.
Fish Creek, East Branch (through Oneida Lake, head of Oneida River), at
Point Rock, N. Y., 1898-99.
Oneida River at Brewerton, N.Y., 1899.
Oneida River at Oak Orchard, near Euclid, N. Y. 1902—1909
Oneida River at Caughdenoy, N.Y., 1910-1913.
Fish Creek:
West Branch of Fish Creek at McConnellsville, N. Y., 1898-1901._
Oneida Creek at Kenwood, N. Y., 1898-1900.
Chittenango Creek at Chittenango, N. Y., 1901-1906.
Chittenango Creek at Bridgeport, N. Y., 1898-1901.
Salmon River at Stillwater Bridge, near Redfield, N. Y., 1911-1913.
Salmon River near Pulaski, N. Y., 1900-1908; 1910-1914.
Orwell Brook near Altmar, N. Y., 1911~

Black River near Booneville, N. Y., 1911-

Black River near Felts Mills, N. Y., 1902-19183.

Black River at Huntingtonville da.m near Watertown, N.Y. , 1897-1901.
Black River canal flowing south near Boonville, N. Y., 1915—
Moose River at Moose River, N. Y., 1900-

Middle Branch of Moose River at Old Forge, N. Y., 1911-
Beaver River at Croghan, N. Y., 1901-1903.
Streams tributary to the St. Lawrence:
Oswegatchie River, East Branch (head of Oswegatchie River), at Newton Falls,
N.Y.,1912—

Oswegdtchie River near Ogdensburg, N. Y., 1903-

Raquette River at Raquette Falls, near Coreys, N. Y., 1908-1912,

Raquette River at Piercefield, N. Y., 1908

Raquette River at South Colton, N. Y., 1904.

Raquette River at Massena Springs, N. Y., 1903
Bog River near Tupper Lake, N. Y., 1908-1912. .

St. Regis River at Brasher Center, N. Y., 1910~
Deer River at Brasher Iron Works (railroad station), Ironton, N. Y., 1912-

Chateaugay River near Chateaugay, N. Y., 1908.

" Richelieu River at Fort Montgomery, N. Y., 1875-
Lake Champlain at Burlington, Vt., 1907-
Big Chazy River at Moors, N. Y., 1908.
Saranac River at Saranac Lake, N. Y., 1902-3.
Saranac River near Plattsburg, N. Y., 1903-'
Ausable River at Ausable Forks, N. Y., 1910~
Ausable River at Keeseville, N. Y., 1904 and 1908.
Boquet River at Willsboro, N. Y., 1904 and 1908,
Lake George, N. Y., 1913-
Lake George outlet a.t Ticonderoga, N: Y., 1904-5.
Poultney River at Fairhaven, Vt., 1908.
Mettawee River at Whitehall, N. Y., 1908.
Otter Creek at Middlebury, Vt., 1903-1907.
" East Creek near Rutland, Vt., 1911-1913.
, Winooski River above Stevens Branch near Montpelier, Vt., 1909-1914.
* Winoogki River at Montpelier, Vt., 1909—
~Winooski River at Richmond, Vt., 1903-1907; 1910.
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Streams tributary to the St. Lawrence—Continued.
Richelieu River tributaries—Continued.
Lake Champlain at Burlington, Vt., 1907—Continued.
Wmooskl River near Winooski, Vt 1903. '
“Worcester Branch of Winooski Rlver at Montpelier, Vt., 1909-1914.
Dog River at Northfield, Vt., 1909~
Dog River near Montpelier J ux'xction, Vt., 1910.
Mad River at Moretown, Vt., 1910.
Little River near Waterbury, Vt., 1910.
Huntington River at Jonesville, Vt., 1910.
Lamoille River at Morrisville, Vt., 1909-10.
Lamoille River at Cadys Falls, near Morrisville, Vt.,-1913-
Lamoille River at Johnson, Vt., 1910-1913.
Lameille River at West Mﬂton, Vt., 1903.
Green River at Garfield, Vt., 1915—
Missisquoi River at Richford, Vt., 1909-1910.
Missisquoi River near Richford, Vt., 1911~
Missisquoi River at Swanton, Vt., 1903.
St. Francis River:
Clyde River at West Derby, Vt., 1909-

¢

REPORTS ON WATER RESOURCESS OF THE ST. LAWRENCE RIVER
BASIN.!

PUBLICATIONS OF THE UNITED STATES GEOLOGICAL SURVEY.

WATER-SUPPLY PAPERS.

Water-supply papers are distributed free by the Geolcgical Surveyas long asits stock lasts. An asterisk (¥)
indicates that this stock has been exhausted. Many of the papers marked in this way may, however,
be purchased from the SUPERINTENDENT oF DoCUMENTS, WASHINGTON, D. C. Water-supply papers
are of octavo size.

*21. Wells of northern Indiana, by Frank Leverett. 1899. 82pp.,2pls. (Continued
in No. 26.)
Discusses, by counties, the glacial deposits and the sources of well water; gives many well
sections.
*24, Water resources of the State of New York, Part I, by G. W. Rafter. 1899. 99
PP, 13 pls.” 15c.

*25. Water resources of the State of New York, Part IT, by G. W. Rafter. 1899. 100
pPpP., 12 pls. 15c.

No. 24 contains descriptions of the principal rivers of New York and their more important
tributaries, and data on temperature, precipitation, evaporation, and stream flow.
- No. 25 contains discussion of water storage projects on Genesee and Hudson Rivers, power
development at Niagara Falls, descriptions and early history of State canals, and & chapter
on the use and value of the water powers of the streams and canals; also brief discussion of the
water yield of sand areas of Long Island.

*26. Wells of southern Indiana (continuation of No. 21), by Frank Leverett. 1899.
64 pp. be. .
Discusses, by counties, the glacial deposits and the sources of well water; contains many well
sections.
*30. Water resources of the Liower Peninsula of Michigan, by A. C. Lane. 1899.
97 pp., 7 pls.

Describes lake and river transportatian and navigation, water powers and domestic water
supplies; discusses climate, topography, geology, and well waters; compares quality and quan-
tity of waters.

1 For stream-measurement reports, see tables on pp. Iv, V, V1.
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31. Lower Michigan mineral waters, by A. C. Lane. 1899. 97 pp., 4 pls. 10c.
Treats of economic value of mineral waters and-discussion and classification of analyses: con-
tains analyses of waters of Lake Superior and of smaller lakes and rivers and of well waters from
various geologic formations; also sanitary condition of drinking waters.

57. Preliminary list of deep borings in the United States, Part I ( Alabama.-Montana),
by N. H. Darton. 1902. 60 PP- (See No.149.) b5e.

61. Preliminary list of deep borings in the United States, Part I (Nebraska-Wyo-
ming), by N. H. Darton. 1902. 67 pp. 5c.
Nos. 57 and 61 contain information as to depth, diameter, yield, and head of water in borings
_more than 400 feet deep; under head ‘“Remarks” give information concerning temperature,
! quality of water, purposes of boring, ete. The lists are arranged by States, and the States are
arranged alphabetically. A second, revised, edition was published in 1905 as Water-Supply
Paper 149 (q. v.).

91. The natural features and economic development of the Sandusky, Maumee,
Muskingum, and Miami drainage areas in Ohio, by B. H. and M. S. Flynn.
11904, 130 pp. 10c.

Describes the topography, geology, and soils of the areas, and discusses stream flow, dams,
water powers, and publle water supplies.

102. Contributions to the hydrology of eastern United States, 1903; M. L. Fuller,
geologist in charge. 1904. 522 pp. 30c.

Contains brief reports on wells and springs of Minnesota and of lower Michigan.  The report
comprises tabulated well records giving information as to location, owner, depth, yield, head,
ete., supplemented by nétes as to elevation above sea, materials penetrated, temperature, use,
and quality; many miscellaneous analyses.

114. Underground waters of eastern United States; M. L. Fuller, geologist in charge. |

1905. 285 pp., 18 pls. 25c.

Contains brief reports as follows: .

Minnesota, by C. W. Hall; Wisconsin district, by Alfred R. Schultz; Lower Michigan; Illi-
nois, by Frank Leverett; Indiana, by Frank Levereit; New York, by F. B. Weeks; Ohio, by *
Frank Leverett.

Each of these reports describes briefly the topographty of the area, the relation of the geology
to the water supplies, and gives list of pertinent publications; lists also primipal'mineral
springs.

121. Preliminary report on the pollumon of Lake Champlain, by M. O. Leighton.
1905. 119 pp., 13 pls. 20c.

Describes the lake and principal inflowing streams and discusses the characteristics of the
water and the wastes resulting from the manufacturing processes by which the waters are
polluted. Discusses also the effect of mill waste on alge, bacteria, and fish,

144. The normal distribution of chlorine in the natural waters of New York and
New England, by D. D. Jackson. 1905. 31 pp., 5 pls. 10c.

Discusses common salt in coast and inland waters, salt as an index to pollution of streams
and wells, the solutions and methods used in chlorine determinations, and the use of the nor-
mal chlorme map; gives charts and tables for chlorine in the New England States alnd New
York.

145. Contributions to the hydrology of eastem United States, 1905; M. L. Fuller,
geologist in charge. 1905. 220 pp., 6 pis. 10c.

Contains three brief reports pertaining chiefly to areas in the St. Lawrence River basin:

Twa unusuval types of artesian flow, by Myron L. Fuller. Describes (1) artesian flows from
uniform, unconfined sand on Long Island, N. Y., and in Michigan; and (2) flow from jointed
upper portion of limestone and other rocks in southeastern Michigan.

Water resources of the Catatonk area, New York, by E. M. Kindle. Describes topography
and geology of areas southeast of Finger Lake region, N. Y., including part of city of Ithaca;
discusses briefly the artesian wells of Ithaca, the quality of the spring water at several small
towns, and of the streams used for municipal supplies and for power.

A ground-water problem in southeastern Michigan, by Myron L, Fuller. Discusses causes
of failure of wells in certain areas in southeastern Michigan in 1904 and the apphcatlon -of
the conclusions to other regions.
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147. Destructive floods in the United States in 1904, by E. C. Murphy and others.
© 1905. 206 pp., 18 pls. 15c. ) )
Describes flood on Grand River, Mich. (from report of R. E, Horton), discussing streams,
precipitation, and temperature, discharge, damage, and prevention of future damage.
149. Preliminary list of deep borings in the United States, second edition, with addi-
tions, by N. H. Darton. 1905. 175 pp. 10c.

Gives, by States (and within the’ States by counties), the location, depth, diameter, yield,
height of water, and other features of wells 400 feet or more in depth; includes all wells listed
in Water-Supply Papers 57 to 61; mentions also principal publications relating to deep borings.

*156. Water powers of northern Wisconsin, by L. S. Smith. 1906. 145 pp., 5 pls.

25c.
Describes, by river systems, the drainage, geology, topogrephy, rainfall, and run-off, water
powers and dams. .
*160. Underground—water papers, 1906; M. L. Fuller, geologist in charge. 1906. 104
pp-, 1 pL

Contains brief report entitled Flowing well districts in the eastern part of the northern pen-
insula of Michigan, by Frank Leverett.

*162. Destructive floods in the United States in 1905, with a discussion of flood dm-
charge and frequency and an index to flood literature, by E. C. Murphy and
others. 1906. 105 pp., 4 pls. 15c.

Contains accounts of floods on Sixmile Creek and Cayuga Inlet, N. Y. (in 1857, 1901, and
1905), and on Grand River, Michigan, and estimate of flood discharge and frequency for Genesee
River; givesindex to literature on floods in American streams.

*182. Flowing wells and municipal water supplies in thesouthern portion of the south-
ern peninsula of Michigan, by Frank Leverett and others. 1906. 292 pp .
5 pls. 50c. . '

*183. Flowing wells and municipal water supplies in the nnddle and northern portions
of the southern peninsula of Michigan, by Frank Leverett and others. 1907.
393 pp., 5 pls. 50c.

Nos. 182 and 183 describe in general the geographic features, water-bearing formations, drain-
age, quality of water, and subterranean-water temperature, and give details concerning water
supplies by counties. The reports contain many analyses.

#193. The quality of surface waters in Minnesota, by R. B. Dole and F. F. Wesbrook
1907. 171 pp., 7 pls. 25c.
Describes by river basins the topography, geology, and soils, the industrial and municipal
pollution of the streams, and gives notes on the municipalities; contains many analyses.
*194. Pollution of Illinois and Mississippi rivers by Chicago sewage (a digest of the
testimony taken in the case of the State of Missouri v. the State of Illinois
and the Sanitary District of Chicago), by M. O. Leighton. 1807. 369 pp.,
"2 pls. 40c.
Scope indicated by amplification of title. .

236. The quality of surface waters in the United States: Part I, Analyses of waters
" east of the one hundredth meridian, by R. B. Dole. 1909. 123 pp. 10c.
Describes collection of samples, method of examination, preparation of solutions, accuracy of
estimates, and expression of analyticalresults; givesresults ofanalyses of waters of Lake Superior
and Lake Michigan, Kalamazoo and Grand rivers, Lake Huron, Lake Erie, Maumee River,and
St. Lawrence and Oswegatchie rivers.

239. The quality of the surface waters of Illinois, by W. D. Collins. 1910. 94 pp.,
3 pls. 10c.

Discusses the natural and economic features that determine the character of the streams,
describes the larger drainage basins and the methods of collecting and analyzing the samples of
water, and discusses each river in detail with reference to its source, course, and quality of water;
includes short chapters on municipal supplies and industrial uses. °
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254. The underground waters of north—centml Indiana, by 8. R. Capps, witha chapter

on the chemical character of the waters, by R. B. Dole. 1910. 279 pp.,
7 pls. 40c.

Describes relief, drainage, vegetation, soils and crops, industrial development, geologié for-
mations; sources, movements, occurrence, and volume of ground water; methods of well con-
struction and lifting devices; discusses in detail, for each county, surface features and drainage,
geology, and ground water, city, village, and rural supplies, and gives record of wells and anal-
yses of waters. Discusses also, under chemical character, methods of analyses and expression
of results, mineral constituents, effect of the constituents on waters for domestic, industrial,
and medicinal uses, methods of purification and chemical composition; many analysesand field
assays.

417. Profile surveys of rivers in Wisconsin, prepared under the dlrectlon of W. H.

Herron, acting chief geographer. 1916. 16 pp., 32 pls. 45c.

ANNUAL REPORTS.

Each of the papers contained in the annual reports was also issued in separate form,
Annualreports are distributed free by the Geological Survey as long as its stock lasts. An
asterisk (*) indicates that this stock has been exhausted. Many of the papers so marked, how-
ever, may be purchased from the SUPERINTENDENT OF DOCUMENTS, WASHINGTON, D, C.
Annual reports 1 to 26 are royal octavo; later reports are octavo.

Fourteenth Annual Report of the United States Geological Survey, 1892-93, J. W.

Powell, Director. 1893. (Pt. IT, 1894.) 2 parts. *Pt. II. Accompanying '
papers, XX, 597 pp., 73 pls. $2.10. Contains:

#The potable waters of eastern United States, by W J McGee, pp. 1to 47. Discusses cistern
water, stream waters, and ground waters, including mineral springs and artesian wells.

Seventeenth Annual Report of the United States Geological Survey, 1895-96, Charles

D. Walcott, Director. 1896. 3 parts in 4 vols. *Pt. II. Economic geology
and hydrography, xxv, 864 pp., 113 pls. $2.35. Contains:
*The water resources of Illinois, by Frank Leverett, pp. 695-849, pls. 108 to 113. Describes

the physical features of the State, and the drainage basins, including Illinois, Des Plaines,
Kankakee, Fox, Illinois-Vermilion, Spoon, Mackinaw, and Sangamon rivers, Macoupin Creek,

“Rock River, tributaries of the Mississippi in western Illinois, Kaskaskia, Big Muddy, and trib-

utaries of the Wabash; discusses the rainfall and run-off, navigable waters and water powers,
the wells supplying water for rural districts, and artesian wells; contains tabulated artesian-
well data and water analyses.

Elghteenth Annual Report, United States Geological Survey, 1896-97, Charles D.

Walcott, Director. 1897. 5 parts in 6 volumes. *Pt. IV, Hydrography, x,

' 756 pp., 102 pls. $1.75. Contains:

*The water resources of Indiana and Ohio, by Frank Leverett, pp. 419-560, pls. 33 to 37.
Describes Wabash, Whitewater, Great Miami, Little Miami, Scioto, Hocking, Muskingum,
and Beaver rivers and lesser tributaries of the Chio in Indiana and Ohio, the streams discharging
into Lake Erie and Lake Michigan, and streams fiowing to the Upper Mississippi through the
Illinois; discusses shallow and drift wells, the fiowing wells.from the drift and deeper artesian
wells, and gives records of wells at many of the cities; describe the mineral springs and gives
analyses of the waters; contains also tabulated lists of cities using surface waters for water-
works, and of cities and villages using shallow and deep well waters; discusses the source and
quality of the city and village supplies, and gives precipitation tables for various points.

Nineteenth Annual Report of the United States Geological Survey, 1897-98, Charles

D. Walcott, Director. 1898. (Pts. II, III, and V,1899.) 6 parts in 7 vol-
umes and separate case for maps with Pt. V., *Pt. IV, Hydrography. $1.85.
Contains:

* The rock waters of Ohio, by Edward Orton, pp. 633-717, pls. 71 to 73. Describes the prin-
mpal geologic formations of Ohm and the waters from the different strata; discusses the flowing
wells at various points and the artesian wells of the deep preglacial channelsin Allen, Auglaize,
and Mercer counties; discusses city and village supplies; gives analyses of waters irom various
formations. .
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MONOGRAPHS. .

Monographs are of quarto size. They are not distributed iiee, but may be obtained from the Geological
Survey or from the Superintendent of Documents at the prices given. An asterisk (*) indicates that the
Survey’s stock of the paper is exhausted.

XLI. Glacial formations and drainage features of the Erie and Ohio basins, by Frank
Leverett. 1902. 802 pp., 26 pls. $1.75.

Treats of an area extending westward from Genesee Valley in New, York across northwestern
Pennsylvania and Ohio, central and southern Indiana, and southward from Lakes Ontarie and
'Erie to Allegheny and Ohiorivers.

BULLETINS.

An asterisk (*) indicates that the Geological Survey’s stock of paper is exhausted. Many of the papers
so marked may be purchased from the SUPERINTENDENT OF DOCUMENTS, WASHINGTON, D. C.
*264. Record of deep-well drilling for 1904, by M. L. Fuller, E. F. Lines, and A C.
Veatch. 1905. 106 pp. 10c.

Discusses the importance of accurate well records to the driller, to owners 6f oil, gas, and water .
wells, and to the geologist; describés the general methods of work; gives tabulated records of
wells in Illinois, Indiana, Michigan, Minnesota, New York, Ohio, Pennsylvania, and Wiscon-
sin, and detailed records of wellsin Onondaga County,N. Y., and Hancock and Wood counties,
Ohio. These wells were selected because they g—we definite stra.tlgraphic information.

*298. Record of deep-well drilling for 1905, by M. L. Fuller and Samuel Sanford.
1906. 299 pp. 26c.

Gives an account of progress in the collection of well records and samples, containg tabulated
records of wells in Illinois, Indiana, Michigan, Minnesota, New York, Ohio, Pennsylvania, Ver-
mont and Wisconsin, and detailed records of wells in Cook County, Ill.; Erie County, N.Y.;
Ottawa, Sandusky, and Summit counties, Ohio; and Manitowoc County, Wis. The wells of
which detailed sections are given were selected because they afford valuable stratigraphic
information.

GEOLOGIC FOLIOS.

Under the plan adopted for the preparation of a geologic map of the United States
the entire area is divided into small quadrangles, bounded by certain meridians
and parallels, and these quadrangles, which number several thousand, are'separately
surveyed and mapped.! The unit of survey is also the unit of publicatior, and the
maps and description of each quadrangle are issued in the form of a folio. When all

the folios are completed they will constitute the Geologic Atlas of the United States.
© A folio is designated by the name of the principal town or of a prominent natural
feature within the quadrangle. Each folio includes maps showing the topography,
geology, underground structure, and mineral deposits of the area mapped and several
pages of descriptive text. The text explains the maps and describes the topographic
and geologic features of the country and its mineral products. The topographic map
shows roads, railroads, waterways, and, by contour lines, the shapes of the hills and val-
leys and the height above sea level of all points in the quadrangle. The areal-geology”
map shows the distribution of the various rocks at the surface. The structural-geology
map shows the relations of the rocks to one another underground. The economic-
geology map indicates the location of mineral deposits that are commercially valuable,
The artesian-water map shows the depth of underground-water horizons. Economic-
geology and artesian-water maps are included in folios if the conditions in the areas
mapped warrant their publication. The folios are of special interest to students of
geography and geology and are valuable as guides in the development and utilization
of mineral resources.

Folios 1 to 163, mcluslve, are pubhshed in only one form (18 by 22 inches), called
the library edition. " Some of the folios that bear numbers higher than 163 are pub-

1Index maps showing areas in the St. Lawrence basin covered by topographic maps and by geologic
{folios will be mailed on receipt ofrequest addressed to the Director, U. 8. Geological Survey, Washington,
D.C. B
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lished also in an octavo edition (6 by 9 inches). Owing to a fire in the Geological
Survey building May 18, 1913, the stock of geologic folios was more or less damaged
by fire and water, but 80 or 90 per cent of the folios are usable. They will be sold at
the uniform price of 5 cents each, with no reduction for wholesale orders. This rate
applies to folios in stock from 1 to 184, inclusive (except reprints), also to the library
edition of Folio 186. The library edition of Folios 185, 187, and higher numbers sells
. for 25 cents a copy, except that some folios which contain an unusually large amount
of matter sell at higher prices. The octavo edition of Folio 185 and higher numbers
sells for 50 cents a copy, except Folio 193, which sells for 75 ¢ents a copy. A discount
of 40 per cent is allowed on an order for folios or for folios together with topographic
maps amounting to $5 or more at the retail rate.

All the folios contain descriptions of the drainage of the quadrangles. The folios in
the following list contain also brief discussions of the underground waters in connection
with the economic resources of the areas and more or less information concerning the
utilization of the water resources.

An asterick (¥) indicates that the stock of the felio is exhausted.

*81. Chicago, Ill.-Ind.
- Describes an area embracing not only the immediate site of the city but adjacent parts of
Cook, Dupage, and Will counties Ill.; gives an account of the water power, discusses the quality

of the waters, and gives analyses of waters from artesian wells; gives also a list of papers re-
lating to the geology and paleontology of the area.

140. Milwaukee, Wis. 5c.
Gives analyses of spring waters and of artesian water in Milwaukee; also tabulated data con-
cerning wells,

155. Ann Arbor, Mich. 25c.

Discusses the present lakes, the lakes of the glacial period, and, under ¢ Economic geology,”
the water resources, including the use of the rivers for power and of the underground waters,
shallow and artesian, for city and village supplies; discusses the quality of the waters, and gives
details by townships.

- *169. Watkins Glen-Catatonk, N. Y.
Includes discussion of water supply at Ithaca.

190. Niagara, N.Y. 50c. either edition.
Gives analyses of mineral water from well at Akron; discusses briefly the municipal supplies
of Buffalo, Niagara Falls, Tonawanda, La Salle, and You.ngstown and the use of Niagara River
" for power development.

MISCELLANEOUS REPORTS. ’

Other Federal bureaus and State and other organizations have
from time to time published reports relating to the water resources of
the various sections of the country. Notable among those pertaining
to the St. Lawrence River basin are the reports of the Chief of Engi-
neers, Umnited States Army, the State Geological Survey of Illinois,
the Illinois Water-Supply Commission, the Rivers and Lakes Com-
mission of Illinois, the New York State Conservation Commission
and State Water-Supply Commission, and the water-power report
of the Tenth Census (vol. 16). The following reports deserve special
mention:

The mineral content of Illinois waters, by Edward Bartow, J. A. Udden, 8. W.
Parr, and George T. Palmer: Illinois State Geol. Survey Bull. 10, 1909.

Chemical and biological survey of waters of Illinois, by Edward Bartow Univ.
Illinois Pubs. 3, 6, 7, 1906-1909.

Chemical survey of the waters of Illmom, report for the years 1897-1902, by A. W
Palmer, with report on geology of Illinois as related to its water supply, by Charles w.
Rolfe: Univ. Illinois Pub.
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Diversion of the waters of the Great Lakes by way of the Sanitary and Ship Canal of
Chicago: A brief of the facts and issues, by Lyman E. Cooley, Chicago, 1913.

The State of Missouri v. the State of Illinois and the Sanitary district of Chicago,
before Frank S. Bnght commissioner of the Supreme Court of the United States.
-1904.

The mineral waters of Indiana, their loca,tmn, origin, and character, by W. 8.
Blatchley: Indiana Dept. Geology and Nat. Res. Twenty-sixth Ann. Rept., 1901.

Reports of the water resources investigation of Minnesota, by the State Drainage
Commission, 1909-1912.

Water powers of Wisconsin, by L. S. Smith: Wisconsin Geol. and Nat. Hist. Survey
Bull. 20, 1908.

Report of the Railroad Commission of Wisconsin to the legislature on water powers.
1915.

Hydrology of the State of New York by George W. Rafter: New York State Mus.
Bull. 85, 1905.

Many of these reports can be obta,med from the various commis-
sions, and probably all can be consulted in the public libraries of the
1arger cities. .

GEOLOGICAL SURVEY HYDROLOGIC REPORTS OF GENERAL
INTEREST.

The following list comprises reports not readily classifiable by drain-
age basins and covering a wide range of hydrologic investigations:

WATER-SUPPLY PAPERS.

¥]. Pumping water for irrigation, by H. M. Wilson. 1896. 57 pp., 9 pls.
Describes pumps and motive powers, windmills, water wheels, and various kinds of engines;
also storage reservoirs to retain pumped water until needed for irrigation. )
*3. Sewage irrigation, by G. W. Rafter. 1897. 100 pp.,4 pls. (See Water-Supply
Paper 22). 10c.

Discusses methods of sewage disposal by intermittent filtration and by irrigation; describes
utilization of sowage in Germany, England, and France, and sewage purification in the United
States.

*8, Windmills for irrigation, by E. C. Murphy. 1897. 49 pp., 8 pls. 10c.
Gives results of experimental tests of windmills during.the summer of 1896 in the vicinity of
Garden, Kans.; describes instruments and methods and draws conclusions.
#14. New tests of certain pumps and water lifts used in irrigation, by O. P. 'Hood.
1898. 91 pp., 1 pl. 10c.
Discusses efficiency of pumps and water lifts of various types.
*20. Experiments with windmills, by T. O. Perry. 1899. 97 pp., 12 pls. 15c.
Includes tables and descriptions of wind wheels, makes comparisons of wheelg of several
types, and discusses results.
#22. Sewage irrigation, Part IT1, by G. W. Rafter. 1899. 100 pp., 7 pls. 15c.
. Gives résumé of Water-Supply Paper No. 3; discusses pollution of certain streams, exper}-
ments on purification of factory wastes in Massachusetts, value of commercial fertilizers, and
describes American sewage-disposal .plants by States; contains bibliography of publications
relating to sewage utilization and disposal.
*4]. The windmill; its efficiency and economic use, Part I, by E. C. Murphy. 1901.
72 pp., 14 pls. 1bc.

*42, The windmill; its efficiency and economjc use, Part II, by E. C. Murphy. 1901.
75 pp., 2 pls. 10c.
Nos. 41 and 42 give details of results of experimental tests with windmills of various types,
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Conveyance of water in irrigation canals, flumes, and pipes, by Samuel Fortier.
1901. 86 pp., 15 pls. 15c.

Methods of stream measurement. 1901. 51 pp., 12 pls. 15c.
Describes the methods used by the Survey in 1901-2. See also Nos, 64, 94, and 95.

Preliminary list of deep borings in the United States, Part I (Alabama-Montana),
by N. H. Darton. 1902. 60 pp. (See No.149. 5c.)

Preliminary list of deep borings in the United States, Part IT (Nebraska-Wyo-
ming), by N. H. Darton. 1902. 67 pp. 5c. :
Nos. 57 and 61 contain information as to depth, diameter, yield, and head of water in borings
more than 400 feet deep; under head * Remarks’’ gives information concerning temperature,
quality of water, purposes of boring, ete. The lists are arranged by States, and the States are
arranged alphabetically. A second, revised, edition was published in 1905 as Water-Supply
Paper 149 (q. v.). 35c.

Accuraey of stream measurements, by E. C. Murphy. 1902 99 pp., 4 pls.
(See No. 95.) 10c.

Describes methods of measuring velocity of water and of measu.nng and computing stres.m
flow and compares results obtained with the different instruments and methods; describes
also experiments and results at the Cdrnell. University hydraulic laboratory. A second, en-
larged, edition published as Water-Supply Paper 95.

The motions of underground waters, by C. S. Slichter. 1902. 106 pp., 8 pls.
15¢. ,

Discusses origin, depth, and amount of underground waters; permeability of rocks and porosity

of soils; causes, rates, and laws of motions of underground water; surface and deep zones of flow,

and recovery of waters by open wells and artesian and deep wells; treats of the shape and position

of the water table; gives simple methods of measuring yield of flowing well; describes artesian

wells at Savannah, Ga.

Sewage pollution in the metropolitan area near New York City and its effect
on inland water resources, by M. O. Leighton. 1902, 75 pp., 8 pls. 10c.
Defines “normal’’ and “polluted ”” waters and discusses the damage resulting from pollution,

Normal and polluted waters in northeastern United Stabes by M. O. Leighton.
1903. 192 pp. 10c.

Defines essential qualities of water for various uses, the impurities in rain, surface, and under-
ground waters, the meaning and importance of sanitary analyses, and the principal soureces of
pollution; chiefly “a review of the more readily available records’’ of examination of water sup-
plies derived from streams in the Merrimack, Connecticut, Housatonic, Delaware, and Ohio
River basins; contains many analyses.

The relation of rainfall to run-off, by G. W. Rafter. 1903. 104 pp. 10c.
Treats of measurements of rainfall and laws and measurements of stream flow; gives rainfall,
run-off, and evaporation formulas; discusses effect of forests on rainfall and run-off.

. Irrigation in India (second edltlon), by H. M. Wilson. 1903. 238 pp., 27 pls.

25¢.
First edition was published in Part II of the Twelfth Annual Report.

’ . . . .
Proceedings of first conference of engineers of the Reclamation Service, with
accompanying papers, compiled by F. H. Newell, chief engineer. 1904.
361 pp. 25c.

Contains, in addition to an account of the organization of the hydrographic [water-resources]
branch of the United States Geological Survey, and the reports of the conference, the following
papers of more or less generalinterest:

Limits of anirrigation project, by D. W. Ross.

Relation of Federal and State laws to irrigation, by Morris Bien,

Electrical transmission of power for pumping, by H, A, Storrs.

Correct design and stability of high masonry dams, by Geo, Y. Wisner. ;

Irrigation surveys and the use of the plane table, by J. B. Lippincott,

~  'The use ofalkaline waters for irrigation, by Thomas A. Means,
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Hydrographic manual of the United States Geological Survey, prepared by

E. C. Murphy, J. C. Hoyt, and G. B. Hollister. 1904. 76 pp., 3 pls. 10c.

Givesinstruction for field and office work relating to measurements of stream fiow by current
meters, See also No. 95.

Accumcy of stream measurements (second, enlarged edition), by E. C. Murphy ’
1904. 169 pp., 6 pls.
' Describes methods of measuring and computing stream fiow and compares results derived
.from different instruments and methods. See also No. 94.

A review of the laws forbidding pollution of inlard watersin the United States,
by E. B. Goodell. 1904. 120 pp. (See No. 152.)

. Explains the legal principles under which antipollution statutes become operative, quotes
court decisions to show authority for various deductions, and classifies according to scope the
statutes enacted in the different States.

Contributions to the hydrology of eastern United States, 1904; M. L. Fuller,
geologist in charge. 1905. 211 pp., 5 pls. 10c.

Contains the following reports of general interest. The scope of each paper is indicated by
its title.

Description of underflow meter used in measuring the velocity and direction of underground
water, by Charles S. Stichter. ’

The California or ‘“stovepipe’’ method of well oonstructlon, by Charles 8. Slichter.

Approximate methods of measuring the yield of iowing wells, by Charles 8. Slichter.

Corrections necessary in accurate determinations of fiow from vertical well casings, from notes
furnished by A. N. Talbot,

Experiment relating to problems of well contamination at Quitman Ga., by 8. W. McCallie.

Notes on the hydrology of Cuba, by M. L. Fuller. u

The disposal of strawboard and oil-well wastes, by R.L. Sackett and Isaiah
Bowman. 1905. 52 pp., 4 pls. b5c.
The first paper discusses the pollution of streams by sewage and by trade wastes, describes
the manufacture of strawboard and gives results of various experiments in disposing of the
" waste. The second paper describes briefly the topography, drainage, and geology,of the region
about Marion, Ind., the contamination of rock wells and of streams by waste o0il and brine.
Underground waters of eastern United States; M. L. Fuller, geologist in charge.
1905. 285 pp., 18 pls. 25c.

Containsreport on “Occurrence of underground waters,” by M. L. Fuller, discussing sourges,
amount, and temperature of waters, permeability and storage capacity of rocks, water-bearing
formations, recovery of water by springs, wells, and pumps, essential conditions of artesian
flows, and general conditions affecting underground waters in eastern United States.

Index to the hydrographic progress reports of the United States Geological
Survey, 1888 tb 1903, by J. C. Hoyt and B. D, Wood. 1905. 253 pp. 15c.

Scope indicated by title.

Bibliographic review and index of papers relating to underground waters pub-
lished by the United States Geological Survey, 1879-1904, by M. L. Fuller.
1905. 128 pp. 10c.

Scope indicated by title.

Relation of the law to underground waters, by D.W. Johnson. 1905. 55pp. b5c.
Defines and classifies underground waters, gives common-law rules relating to their use, and
cites State legislative acts affecting them. .
Field measurements of the rate of movement of underground waters, by C. S.
Slichter. 1905. 122 pp., 15 pls. 15c. '

Discusses the capacity of sand to transmit water, describes measurements of underfiow in Rio
Hondo, San Gabriel, and Mohave River valleys, Cal., and on Long Island, N, Y., gives results
of tests of wells and pumping plants, and describes stovepipe method of well construction.

Experiments on steel-concrete pipes on a worklng scale, by J. H. Quinton.
1905. 61 pp., 4 pls.

- Scopeindicated by title.
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145. Contributions to the hydrology of eastern United States, 1905; M. L. Fuller,

geologist in charge. 1905. 220 pp., 6 pls. 10c.
Contains brief reports of generalinterest as follows:
Drainage of ponds into drilled wells, by Robert E. Horton. Discusses efficiency, cost, and
capacity of drainage wells, and gives statistics of such wellsin southern Michigan.
Construction of so-called fountain and geyser springs, by Myron L, Fuller.
A convenient gage for determining low artesian heads, by Myron L., Fuller,

146. Proceedings of second conference of engineers of the Reclamation Service, with
accompanying papers, compiled by F. H. Newell, chief engineer. 1905.

267 pp. 15c.

Contains brief account of the organization of the hydrographic [water-resources] branch and

* the Reclamation Service, reports of conferences and committees, circulars of instruction, and

many brief reports on subjects closely related to reclamation, and a bibliography of technica
papers by members of the service. Of-the papers read at the conference those listed below
(scopeindicated by title) are of more or less gemeralinterest:

Proposed State code of water laws, by Morris Bien.

Power engineering applied to irrigation problems, by O. H. Ensign,

Estimates on tunneling in irrigation projects, by A. L. Fellows.

Collection of stream-gaging data, by N. C. Grover.

Diamond-drill methoeds, by G. A, Hammond.

Mean-velocity and area curves, by F. W, Hanna,

Importance of general hydrographic data concerning basins ofstreams gaged, by R. E. Horton,

Effect of aquatic vegetation on stream flow, by R. E. Horton.

Sanitary regulations governing construction camps, by M. O, Leighton.

Necessity of draining irrigated land, by Thos. H. Means.

Alkali soils, by Thos, H. Means.

Cost of stream-gaging work, by E. C. Murphy.

Equipjnent of a cable gaging station, by E. C. Murphy.

Silting ofreservoirs, by W. M. Reed.

Farm-unitclassification, by D. W. Ross. ,

Cost of power for pumping irrigating water, by H. A. Storrs. v

Records of flow at current-meter gaging stations during the frozen season, by F. H. Tillinghast.

147. Destructive floods in the United States in 1904, by E. C. Murphy and others.
+ 1905. 206 pp., 18 pls. 15c. .
Contains a brief account of ¢ A method of computing cross-section area of waterways,”” includ-
mg formulas for maximum discharge and areas of cross section.

149. Preliminary list of deep borings in the United States, second edition, with addi-
tions, by N. H. Darton. 1905. 175 pp. 10c.

Gives by States (and within the States by counties), location, depth, diameter, yield, height
of water, and other available information, concerning wells 400 feet or more in depth; includes
all wells listed in Water- Supply Papers 57 to 61; mentions also principal publications relating
to deep borings.

150. Weir experiments, coefficients, and formulas, by R. E. Horton. 1906. 189 pPP-»

38 pls. (See Water-Supply Paper 200.) 15c.
Scope indicated by title.

*151. Field assay of water, by M. O. Leighton. 1905. 77 pp., 4 pls. 10c.
Discusses methods, instruments, and reagents used in determining turbidity, color, iron,
chlorides, and hardness in connection with the studies of the quality of water in various parts
of the United States

152. A review of the laws forbidding pollution of inland Waters in the United States

(second edition), by E. B. Goodell. - 1905. 149 pp. 10c.

Scope indicated by title.

#160. Underground-water papers, 1906; M. L. Fuller, geologist in charge. 1906. 104

pp., 1 pl.

Gives account of work in 1905; lists of publications relating to underground waters, and con-
taings the following brief reports of general interest:

Significance of the term “artesian,”” by Myron L. Fuller.

Representation of wells and springs on maps, by Myron L. Fuller.

Total amount of free water in the earth’s crust, by Myron L. Fuller.

Use of fluorescein in the study of underground waters, by R. B. Dole.

Problems of water contamination, by Isaiah Bowman.

Instances of improvement of water in wells, by Myron L. Fuller.
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Destructive floods in the United States in 1905, with a discussion of flood dis-
charge and frequency and an index to flood literature, by E. C. Murphy and
. others. 1906. 105 pp., 4 pls. 15c.

Bibliographic review and iridex of underground-water literature published in
the United States in 1905, by M. L. Fuller, F. G. Clapp, and B. L. Johnson.
1906. 130 pp. 15c. :

Scope indicated by title.

Prevention of stream pollution by distillery refuse, based on investigationé at
Lynchburg, Ohio, by Herman Stabler. 1906. 34 pp., 1 pl. 10c.

Describes grain distillation, treatment of slop, sources, character, and effects of effluents on
streams; discusses filtration, precipitation, fermentation, and evaporation methods of disposal
of wastes without pollution.

Turbine water-wheel tests and power tables, by R. E. Horton. 1906. 134 pp.
2 pls. 20c.
Scope indicated by title.

Investigations on the punﬁcatlon of Boston sewage, by C.-E. A. Winslow and
E. B. Phelps. 1906. 163 pp. 2c.

* Discusses composition, disposal, purification, and treatment of sewages and recent tendencies
in sewage-disposal practice in England, Germany, and the United States; describes character
of crude sewage at Boston, removal of suspended matter, treatment in septic tanks, and puri-
fication in intermittent sand filtration and coarse material; gives bibliography.

Stream pollution by acid-iron wastes, & report based on investigations made
at Shelby, Ohio, by Herman Stabler. 1906. 36 pp., 1 plL.

Gives history of pollution by acid-iron wastes at Shelby, Ohio, and resulting litigation; dis-
cusses effect of acid-iron liquors on sewage purification processes, recovery of copperas from acid-
iron wastes, and other processes for removal of pickling liquor.

Determination of stream flow during the frozen season, by H. K. Barrows and -
R. E. Horton. 1907. 93 pp., 1 pl. 15c.
Scope indicated by title.

The prevention of stream pollution by strawboard waste, by E. B. Phelps.
1906. 29 pp., 2 pls. 5c.
Describes manufacture of strawboard, present and proposed metbods of disposal of waste
liquors, laboratory investigations of precipitation and sedimentation, and field studies of amount
and characfer of water used, raw material and finished product, and mechanical filtration.

a

Pollution of Illinois.and Mississippi rivers by Chicago sewage (a digest of the
testimony taken in the case of the State of Missouri v. the State of Illinois
and the Sanitary District of Chicago), by M. O. Leighton. 1907. 369 pp.,
2 pls. 40c. .

Scope indicated by amplification of title.

. Weir experiments, coefficients, and formulas (revision of paper No. 150), by R. E.

Horton. 1907. 195 pp., 38 pls. 35c.
Scope indicated by title.

. The pollution of streams by sulphite-pulp waste, a study of possible remedies,

by E. B. Phelps. 1909. 37 pp., 1 pl. 10c.

Describes the manufacture of sulphite pulp, the waste liquors, and the experimental work
leading to suggestions as to methods of preventing stream pollution.

. The disinfection of sewage and sewage filter effluents, with a chapter on the

putrescibility and stability of sewage effluents, by E, B, Phelps. 1909, 91
pp., 1 pl. 1bc.
Scope indicated by title.
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XXI1V STREAM-GAGINé STATIONS AND PUBLICATIONS.

*234. Papers on the conservation of water resources. 1909. 96 pp., 2 pls. 15c.
Contains the following papers, Whose scope is indicated by their titles: Distribution of rainfall,
by Henry Gannett; Floods, by M. O. Leighton; Developed water powers, compiled under the
direction of W. M. Steuart, with discussion by M. O. Leighton; Undeveloped water powers, by
M. O. Leighton; Irrigation, by F. H. Newell; Underground waters, by W./C. Mendenhall;
Denudation, by R. B. Dole and Herman Stabler; Control of catchment areas, by H, N. Parker.

*235. The purification of some textile and other factory wastes, by Herman Stabler
and G. H. Pratt. 1909. 76 pp. 10c.

Discusses waste waters from wool scouring, bleaching and dyeing cotton yarn, bleaching
cotton piece goods, and manufacture of oleomargarine, fertilizer, and glue.

236. The quality of surface waters in the United States: Part I, Analyses of waters
.east of the one hundredth meridian, by R. B. Dole. 1909. 123 pp. 10c.

Describes collection of samples, method of examination, preparation of solutions, accuracy
of estimates, and expression of analytical results.

238. The public utility of water powers and their governmental regulation, by René
Tavernier and M. O. Leighton. 1910. 161 PP-. 15e.’

Discusses hydraulic power and irrigation, French, Italian, and Swisslegislationrelativetothe
development of water powers, and laws proposed in the French Parliament; reviews work of
bureau of hydraulics and agricultural improvement of the French department of agriculture,
and gives résumé of Federal and State water-powerlegislation in the United States.

#9255, Underground waters for farm use, by M. L. Fuller, 1910. 58pp., 17 pls. 15c. -
*  Discusses rocks as sources of water supply and the relative safety of supplies from different
matoerials; springs and their protection; open or dug and deep wells, their location, yield,
relative cost, protection, and safety; advantages and disadvantages of cisterns and combination

wellsand cisterns.

*257. Well-drilling methods, by Isaiah Bowman. 1911. 139 pp., 4 pls. 15c.

Discusses amount, distribution, and disposal of rainfall, water-bearing rocks, amount of under-
ground water, artesian conditions, and oil and gas bearing formations; gives history of well
drillingin Asia, Europe, and the United States; describesin detail the various methodsand the
machinery used; discusses loss of tools and geologie difficulties; contamination of well waters
and methods of prevention; tests of capacity and measurement of depth; and costs of sin]dng
wells.

*258. Underground-water papers, 1910, by M. L. Fuller, F. G. Clapp, G. C. Matson,
Samuel Sanford, and H. C. Wolff. 1911. 123 pp., 2 pls. 15c.

Contains the following papers (scope indicated by titles) of general interest

Drainage of wells, by M. L. Fuller.

Freezing of wells and related phenomena, by M. L. Fuller

Pollution of underground waters in limestone, by G. C. Matson.

Protection of shallow wellsin sandy deposits, by M. L. Fuller.

Magnetic wells, by M. L. Fuller.

259. The underground waters of southwestern Ohio, by M. L. Fuller and F. G. Clapp,
with a discussion of the chemical character of the waters, by R. B. Dole.
1912. 228 pp., 9 pls. 35c.

Describesthe topography, climate, and geology of {heregion, the water-bearing formations,the
source, mode of occurrence, and head of the waters, and municipal supplies; gives details by
counties; discussesin supplement, under chemical character, method of analysis and expression

. of results, mineral constituents, effect of the constituents on waters for domestic, industrial,and
medicinal uses, methods of purification, chemical composition; many analyses and field assays.
The matter in the supplement was also published in Water-Supply Paper 254 (The underground
waters of north-central Indiana).

274. Some stream waters of the western United States, with chapters on sediment
carried by the Rio Grande and. the industrial application of water analyses,
by Herman Stabler. 1911. -188 pp. 15c.

Describes collection of samples, plan of analytical work, and methods of analyses; discusses
soap-consuming power of waters, water softening, boiler waters, and water for irrigation; gives
results of analyses of waters of the Rio Grande and of Pecos, Gallinas, and Hondo rivers.

f
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337.

*345.

364.

371.

#375.

400.

PUBLICAT’IONS. ' XXV

The purification of public water supplies, by G. A. Johnson. 1913. &4 pp 8
pls. 10c.
Discusses ground, lake, and river waters as public supplies, development of waterworks
systems in the United States, water consumption, and typhoid fever; describes methods of
filtration and sterilization of water and municipal water softening. I

The Ohio Valley flood of March-April, 1913 (including comparisons with some
earlier floods), by A. II. Horton and H. J. Jackson. 1913. 96pp.,22pls. 20c.

Although relating specifically to floods in the Ohio Valley, this report discusses also the causes
of floods and the prevention of damage by floods.

The effécts of ice on stream flow, by William Glenn Hoyt. 1913. 77 pp., 7
pls. 15¢. -

Discusses methods of measuring the winter flow of streams.

Contributions to the hydrology of the United States,.1914. N. C. Grover, chief
hydraulic engineer. 1915. 225 pp., 17 pls. 30c.
*(¢) A method of determining the daily discharge of rivers of variable slope, by M. R. Hal!_‘
W. E. Hall, and C. H. Pierce, pp. 53-65.
Scope ndicated by title.

Water analyses from the laboratory of the United States Geological Survey,
tabulated by F. W. Clarke, chief chemist. 1914. 40 pp. 5c.

Contains analyses of waters from rivers, lakes, wells, and springs in various parts of the United
States, including analyses of the geyser water of Yellowstone National Park, hot springs in
Montana, brines from Death Valley, water from the Gulf of Mexico, and mine waters from
Tennessee, Michigan, Missouri and Oklahoma, Montana, Colorado and Utah, Nevada and
Arizona, and California.

Equipment for current-meter gaging statmns by G. J. Lyon. 1915. 64 pp.
37 pls. 20c.

Describes methods of installing automatic and other gages and of constructing gage wells,
shelters, and structures for making discharge measurements and artificial controls.

Contributions to the hydrology of the United States, 1915. N. C. Grover, chief
hydraulic engineer. 1916. 181 pp., 9 pls.
(¢) The relation of stream gaging to the science of hydraulics, by C. H. Pierce and R. W.
Davenport, pp. 77-84.
(e) A method of correcting river discharge for a changing stage, by B. E. Jones, pp. 117-130.
$ (f) Conditions requiring the use of automatic gages in obtaining records of stream flow, by
C. H. Pierce, pp. 131-139.
Three papers presented at the conference of engineers of the Water-resources branch in Decom-
ber, 1914.

Contributions to the hydrology of the United States, 1916. N. C. Grover, chief
hydraulic engineer. '
(@) The people’s interest in water-power resources, by G. O. Smith, pp. 1-8.
(¢) The measurement of silt-laden streams, by Raymond C. Pierce, pp. 39-51.
* (@) Accuracy of stream-flow data, by N. C. Grover and J. C. Hoyt, pp. 53-59.

ANNUAL REPORTS.

*Fifth Annual Report of the United States Geological Survey, 1883-;8'4, J. W. Powell,

Director. 1885. xxxvi, 469 pp., 58 pls. $2.25. Contains:

*The requisite and qualifying conditions of artesian wells, by T. C. Chamberlin, pp. 125-173,
PL 21. Scope indicated by title.

Twelfth Annual Report of the United States Geological Survey, 1890-91, J. W. Powell,

Director. 1891. 2 parts. Pt. II, Irrigation, xviii, 576 pp., 93 pls. $2.
Contains:

*Irrigation in India, by H. M. Wilson, pp. 375-561, pls. 107 to 146. See Water-Supply
Pajper 87.
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Thirteenth Annual Report of the United States Geological Survey, 1891-92, J. W.

Powell, Director. 1892. (Pts.II and I1I,1893.) 38 parts. *Pt. III, Irriga-
tion, xi, 486 pp., 77 pls. $1.85. Contains: ‘

*American irrigation engineering, by H. M. Wilson, pp. 101-349, pls. 111 to 145. Discusses
the economic aspects of irrigation, alkaline drainage, silt, and sedimentation; gives brief his-
tory of legislation; describes perennial canals in Idaho-California, Wyoming, and Arizona;
discusses water storage at reservoirs of the California and other projects, subsurface sources of
supply, pumping and subirrigation.

Fourteenth Annual Report of the United States Geological Survey, 1892-93, J. W.

Powell, Director. 1893. - (Pt. II, 1894.) 2 parts. *Pt. II, Accompanying
papers, xx, 597 pp., 73 pls. $2.10.° Contains: -
*The potable waters of eastern United States, by W J McGee, pp. 1-47. Discusses cistern
water, stream waters, and ground waters, including mineral springs and artesian wells.
*Natural mineral waters of the United Stdtes, by A. C. Peale, pp. 49-88, pls. 3 and 4. Dis-
cusses the origin and flow of mineral springs, the source of mineralization, thermal springs, the
chemical composition and analysis of spring waters, geographic distribution, and the utilization
of mineral waters; gives a list of American mineral spring resorts; contains also some analyses.

Nineteenth Annual Report of the United States Geological Survey, 1897-98, Charles

D. Walcott, Director. 1898. (Parts II, III, and V, 1899.) 6 parts in 7
vols. and separate case for maps with Pt. V. ¥*Pt. II, papers chiefly of a theo-
retic nature, v, 958 pp., 127 pls. $2.65. Contains:

*Principles and conditions of the movements of ground water, by F. H. King, pp. 59-204, pls.
6 to 16. Discusses the amount of water stored in sandstone, in soil, and in other rocks, the
depth to which ground water penetrates; gravitational, thermal, and capillary movements of
ground waters, and the configuration of the ground-water surface; gives the results of experi-
mental investigations on the flow of air and water through a rigid, porous media, and throngh
sand, sandstones, and silts; discusses results obtained by other investigators, and summarizes
results of observations; discusses also rate of flow of water through sand and rock, the growth of
rivers, rate of filtration through soil, interference of wells, ete.

*Theoretical investigation of the motion of ground waters, by C. S. Slichter, pp. 295-384; pls.
17. “Scope indicated by title.

PROFESSIONAL PAPERS.

*72. Denudation and erosion in the-southern Appalachian region and the Mononga-

hela bagin, by L. C. Glenn. 1911. 137 pp., 21 pls. 35c.

Describes the topography, geology, drainage, forests, climate and population, and transporta-
tion facilities of the region, the relation of agriculture, lumbering, mining, and power develop-
ment to erosion and denudation, and the nature, effects, and remedies of erosion; gives details
of conditions in Holston, Nolichucky, French Broad, Little Tennessee, and Hiwassee river
basins, along Tennessee River proper, and in the basins of the Coosa-Alabama system, Chatta-
hoochee, Savannah, Saluda, Broad, Catawba, Yadkin, New, and Monongahela rivers.

86. The transportation of débris by running water, by G. K. Gilbert, based on experi-

ments made with the assistance of E. C. Murphy. 1914. 263 pp., 3pls. 70c.
The results of an investigation which was carried on in a specially equipped laboratory at
Berkeley, Cal., and was undertaken for the purpose of learning ¢ the laws which eontrol the move.
ment of bed load and especially to determine how the quantity of load is related to the stream
slope and discharge and to the degree of comminution of the débris.”
A highly technical report. .

BULLETINS.

*32. Lists and analyses of the mineral springs of the United States (a preliminary

study), by A. C.Peale. 1886. 235 pp.

Defines mineral waters, lists the springs by States, and gives tables of analyses so far as avail-
able.
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*319. Summary of the eontrolling factors of artesian flows, by Myron L. Fuller,
1908. 44 p. 10c.
Describes underground reservoirs, the sources of underground waters, the confining agents,
the primary and modifying factors of artesian circulation, the essential and modifying factors of
artesian flow, and typical artesian systems.

*479, The geochemical interpretation of water analyses, by Chase Palmer. 1911
31 pp. be. -

Discusses the expression of chemical analyses, the chemical character of water and the proper-
ties of natural waters; gives a classification of waters based on property values and reacting
values, and discusses the character of the waters of certain rivers as interpreted directly from the
results of analyses; discusses also the relation of water properties to geologic formations, silica in
river water, and the character of the water of the Mississippi and the Great Lakes and St.Law-
rence River as indicated by chemical analyses.



INDEX BY AREAS AND SUBJECTS.

[A==Annual Beports, M=Monograph; B=Bulletin; P—Professional Paper; W==Water-Supply Paper;
G F=Geologic folio.]

Artesian waters: Essential conditions............coooeeieenn.. A 5; B 319; W 67,114
Bibliographies 1. . . ........ . ... ... ........ b, W 119, 120, 163, 280
Chemical analyses:? Methods and interpretation .... W 151, 236, 259, 274, 364; B 479
L0117 g T« WS W 234,400 a
' Cuba: Surface, underground, and quality of waters.....................:.... W110
Denudation. « . .eeen et e ieeeteeacaaeeaeeaaana—a .. P72
Engineering methods.......... P 86; W 1,3,8, 20, 41, 42, 43, 56, 64, 93, 94, 95, 110, 143,
146, 150, 180, 187, 200, 257, 337, 345 ¢, 371, 375 ¢, ¢, and f, 400 c and d
2 1T 1 W 147, 162,-334
Tllinois: Quality of waters......................... A 17 ii; W 194, 236,239; G F 81
Surface waters. . ........... e e A 17ii; W 236,239; G F 81
Underground waters.............._... A 171ii; B 264,298; W 57,114,149; G F 81
India: Trrigation. ... ... L L. A 12ii; W87
Indiana: Quality of waters. ....... ... . .oiiiiiiiiiiiaiiaaaans A 18iv; W 236, 254
Surface waters. . . ... ...l iiiiaaaaas W 147; M xli; G F 81
Underground waters...... A 18 iv; B 264, 298; W 21, 26, 57, 114, 149, 254; G F 81
Tce measurements. . . ..o ‘W 146, 187, 337
Irrigation, general....... s A 121, 13 iii; W 20, 22, 41, 42, 87, 93, 146
Legal aspects: Surface waters....... ... . .. iiiiiaeiain.. W 108, 152, 238
Underground Waters......ooee oottt itiitteetettentaaaanaas W 122
Michigan: Quality of waters.................... ‘W 30, 31, 102, 182, 183, 236; G F 155
Surface waters........ ...l W 30, 147, 162; G F 155
Underground Waters. . ..cceveeaeiineeieecanecacennans B 264, 298; W 30, 81, 57,
102, 114, 145, 149, 160, 182, 183; G F 155
Mineral springs: Analyses......cccceernioieiriennsoncisannnn A 14ii; W364; B 82
Origin, distribution, etC...ccieiuieiiiniieeriiirereioneratacsnnnnanns Al4ii
7T RN ... B82; W1l4
Minnesota: Quality of waters. ........cocvivveennns ievesescnsane vee.. W 198, 286
Burface Waters....o.eeiii it W 162, 198
Underground WaterS. . . .. covoeeennenecnoencnnann B 264 298; W 57, 102, 114, 149
Motions of ground waters. .............ooiiennanns A 19 ii; B 819; W 67, 110, 140,
New York: Quality of waters. .........c.ocivinmnnnnn W 144, 14§ 236; G ¥ 169,190
Surface waters .................... M xli; W 24, 25 147, 162, 187; G F 169, 190
Underground waters...... B 264,298; W 61, 102, 110, 114, 145, 149; G F 169,190
Ohio: Quality of waters.... .. . ..o iimeeaiaanns A 18 iv, 19 iv; W 179, 236, 259
Surface waters....... ...l M xli; W91, 162
Underground waters................. A 18iv, 19 iv; B 264, 298; W 91, 114, 149
Pennsylvania: Surface waters. ........ooooooiiiiaiii i W 147, 162
. Underground Waters. ... .............coeeeen.. B 264, 298; W 110, 114, 145, 149
Pollution: By industrial wastes........ ... ... .......... W 179, 186, 189, 226, 235
By BeWaZe. - e iiiieeesaeaeeeeeeaaenaa W72,79, 194
Laws.forbidding....... e W 103, 152
Indices Of. oo enmeeeee ettt e et inaa e W 144, 160

1 Many of ‘the reports contain brief subject bibliographies. See abstracts.
1 Many analyses of river, spring, and well waters are scattered through publications, asnoted in abstracts.
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INDEX BY AREAS AND SUBJECTS. . XXIX,
Sanitation; quality of waters; pollution; sewa,ge irrigation.....cceeeeaenoonn W3, 22,

72,79, 108, 110, 113, 114, 121, 145, 152, 160, 179, 185,
186, 149, 194, 226, 229, 235, 236, 255, 258, 315

Sewage disposal and purification......... ... ....... W 3, 22, 72, 113, 185, 194, 229
Underground waters: Liegal aspects. ... .o.oenneeneeenneenaeeenaeciaaeannns W 122
Methods of utilization..............cooiiiiienneiian... ... W1l4, 255, 257
POllUtiOn. c e et e it caaaenes W 110, 145, 160, 258
. Vermont: -Quality of waters_............... ettt W 144, 236
Surface waters...,.......... e e e e eeeaeeiicetacaneaeaan W 187
Underground waters.......... ...l W 102, 110, 114, 149
Windmill papers. ................. e e, W 8, 20, 41, 42
Wisconsin: Quality of waters......ocoiiiiee it G F 140
. Profile surveys. .. ... iiiiiiiiiiiae W 417
Surface waters.... ... ... W 1566; G F 140
Underground waters.................. B 264, 298; W 61, 114, 145, 149; G F 140
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- Aminicon River, Wis.............
Auglaize River, Ohio.............
Au Sable River, Mich. .. _.......
Ausable River, N. Y.............
Bad River, Wis. . . ..............
Beaver Bay River, Minn _........
Beaver River, N.Y ... ..........
Big Chazy River, N. Y...........
Black River, N. Y...............
Black River, Ohio............. ..
Black Rivercanal, N. Y.........
Blanchard River, Ohio...........
Boardman River, Mich. .. .......
Bog River, N.Y.......... SR

Boquet River, N. Y. . ........... .

Brule River, Minn...............
Brule River, Wis. (tributary to
Lake Michigan)................
Brule River, Wis. (tributary to
Lake Superior). ...............
Canadice Lake outlet, N. Y.......

Canaseraga Creek, N. Y........... '

Carp River, Mich.................

Chazy River, Big, N.Y.........
Chittenango Creek, N. Y.........
Cloquet River, Minn.............
Clyde River, Vt..................
Crockery Creek, Mich...........
Cuyahoga River, Ohio.". .........
Dead River, Mich........... e
Deer River, N. Y................
. Devil Track River, Minn ... ._....
Dog River, Vt...................
East Branch or Fork. See¢name of
main stream.

» Fish Creek, East Branch, N. Y. ..
' XXX :
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X111

XII

X1

XII
XII,

Fish Creek, West Branch, N. Y...
Flint River, Mich....c...c.......
Fond du Lac River, East Branch,

Fox River, Wis.....covneinnann.
Genesee River, N. Y._........_...
George, Lake, N. Y. .............
Grand River, Mich. . ............
Green River, Vt......oo.eoua...

Hemlock Lake, N.Y............

Honeoye Creek, N. Y............
Huntington River, Vt. . _........
Huron River, Mich. .............
Iron River, Mich. ...............
Kalamazoo River, Mich..........
Keshequa Creek, N. Y......._ ...
Lake Champlain, Vi..............

Lamoille River, Vt.............
Little River, Vt. cccveveennnenn..
Little Wolf River, Wis............
Mad River, Vt...oovvevnnnnnnn...
Manistee River, Mich............

Maumee River, Ohio............ -

Menominee River, Mich., Wis.. . .
Mettawee River,:N. Y............
Middle Branch or Fork. Seename
of main stream.
Milwaukee River, Wis_...........
Missisquoi River, Vt.............
Moose River, N. Y. .............
Moose River, Middle Branch, N.Y.
Muskegon River, Mich...........
Niagara River, N. Y._............
Oconto River, Wis................
Oneida Creek, N. Yooooieeniann..
Oneida River, N. Y..............
Onondaga Lake outlet, N. Y..<...
Ontonagon River, Mich..........
Orwell Brook, N. Y..............
Oswegatchie River, N.Y.......0
Oswegatchie River, East Branch,

Page.
XI11
X1

X

j( .
X
. XI
XI1
X
XI1Ix
X1
X1
p.aiy
XI
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X1x
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Oswego River, N. Y.............. X1
Ottawa River, Ohio.............. XI
Otter Creek, Vt. . .eeeenennn.... x11
Owascooutlet, N. Y. ............ XI
Perch River, Mich............... b4
Peshtigo River, Wis.............. x
Pike River, Wis...ceeveveenennnn. x
Pine River, Wis..cocceeeennan... x
Poplar River, Minn............. IX
. Poultney River, VE.............. X11
Raquette River, N. Y............ X1
Red Cedar River, Mich........... x
Reeds Springs, Mich............. b4

. Richelieu River, N. Y............ XII
Rifle River, Mich..... ceeeennaas X
St. Francis River, Quebec....... xm
St. Joseph River, Ind............. XI
St. Joseph River, Mich. .. ....... X
St. Louis River, Minn._.......... IX
St. Marys River, Ind............. X1
St. Regis River, N. Y........._.. xu
Salmon River, N. Y..... e X11

STREAMS, XXXT

Page.
Sandusky River, Ohio............ XI
Sdranac River, N. Y............. XIX
Seneca Lake, N. Y. ............. b4
Seneca River, N. Y.............. X1
Shiawassee River, Mich.._.._.... xI
Skaneateles Lake and outlet, N. Y. X1
Sturgeon River, Mich............ Ix
Thunder Bay River, Mich. .. .... b4
Tiffin River, Ohio................ X1
Tittabawassee River, Mich....... X1
Tonawanda Creek, N. Y.......... X1
Tonawanda Creek, Little, N. Y... XI
West Branch or Fork. See name

of main stream.

Whiteface River, Minn. .. ....... 1X
Winooski River, Vt............ XII, XHI
Winooski River, Worcester Branch,

7/ T . XII-
Wolf River, Wis:.............. c-- b4
Wolf River, Little, Wis. . ........ X
Wolf River, West Branch, Wis. ... X



