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SURFACE WATER SUPPLY OF ST. LAWRENCE RIVER 
* BASIN, 1916. 

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, 1916. 

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

Provided, That this officer [the Director] shall have the direction of the Geological 

Survey and the classification of public lands and examination of the geological struc- 
ture, mineral resources, and products of the national domain. 

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

For gaging the streams and determining the water supply of the United States, and 
for the investigation of underground currents and artesian wells, and for the prepara- 
tion of reports upon the best methods of utilizing the water resources. 

Annual appropriations for the fiscal years ending June 30, 1895-1917. 

1808. eed en sh rade AA eas $12, 500 
i! RW SEY CEN a Sa 1 ELT rn Je aR 20, 000 
1897101900, inclusive. i... i. old Ll tdi Ls. 50, 000 
1901 to 1902, dnclusive.... J Jil. suid Bl sid Las eid daa suis 100, 000 

1903 to 1906, Inclusive... ... + <u ovens Soria nsinaies EE ROAD Na 200, 000 
O07. as ssanavasss san aii on ee a trea xine 150, 000 
1908 10.1910. Inclusive... . i cies irisy rn sass Yes enim rss sn ames 100, 000 
Ito 1017, Inclusive... co. es reser ara st sis sn sa ns 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 page 11. 

Measurements of stream flow have been made at about 4,100 points 
in the United States and also at many points in Alaska and the 
Hawaiian Islands. In July, 1916, 1,290 gaging stations were being 
maintained by the Survey and the cooperating organizations. Many 
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6 SURFACE WATER SUPPLY, 1916, PART IV. 

miscellaneous discharge measurements are made at other points. 
In connection with this work data were also collected in regard to 
precipitation, evaporation, storage reservoirs, river profiles, and 
water power in many sections of the country and will be made avail- 
able 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, miner’s 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 mil- 
lions of cubic feet. They may be defined as follows: 

‘““Second-feet”’ is an abbreviation for “cubic feet per second.” A 
second-foot is the rate of discharge of water flowing in a channel 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 number of cubic feet 
of water flowing per second from each square mile of area drained, 
on the assumption that the run-off is distributed uniformly both as 
regards time and area. 

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

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

“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: 
‘‘Stage-discharge relation,” an abbreviation for the term ‘relation 

of gage height to discharge.” 
“‘Control,” a term used to designate the section or sections of the 

stream below the gage which determines the stage-discharge relation 
at the gage. It should be noted that the control may not be the 
same section or sections at all stages.



CONVENIENT EQUIVALENTS. 7 

The ‘‘point of zero flow’ for a 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 per square mile into run-off in depth in inches 
over the area. 

  

  

  

Discharge Run-off in inches. 

(second- 3 
feet per 

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

doo de ses 0.03719 1.041 1.079 1.116 1.153 
Das rt aia 07438 2.083 2.157 .231 2.306 
Feonecienas .11157 3.124 3.236 3.347 3.459 
Aor ori .14876 4.165 4.314 4.463 4.612 
Be veicains vita . 18595 5.207 5.393 5.578 5.764 
Onions sui ee . 22314 6.248 6.471 6.694 6.917 
enna . 26033 7.289 7.550 7.810 8.070 
Sd ia. . 29752 8.331 8.628 8.926 9, 223 
Oi ec Nd . 33471 9.372 9.707 10.041 10.376               
  

NorEe.—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. 

  

  

  

a Run-off in acre-feet. 
Discharge 
(second- 

feet). 1 day. 28 days. | 29days. | 30days. | 31days. 

Yo. a 1.983 55.54 57.52 59.50 61.49 
Pansat 3.967 111.1 115.0 119.0 123.0 
Si niaenne 5.950 166. 6 172.6 178.5 184.5 
A ioraiide 7.934 222.1 230.1 238.0 246.0 
Disa n nnn nine 9.917 277.7 287.6 297.5 307.4 
Grin aesn 11.90 333.2 345.1 357.0 368.9 

sinatra uae 13.88 388.8 402.6 416.5 430. 4 
Sr eke 15.87 444.3 460. 2 476.0 491.9 
Daria 17.85 499.8 517.7 535. 553. 4               
  

Nore.—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. 

  

  

  

n Run-off in millions of cubic feet. 
Discharge 
(second- 

feet). 1day. | 28days. | 20days. | 30days. | 31days. 

Yo vieaeesins 0. 0864 2.419 2.506 2.592 2.678 
Sprig nga .1728 4.838 5.012 5.184 5.356 
WA i . 2592 1.957 7.518 7.776 8.034 
BA rsssasmen . 3456 9.676 10.02 10.37 10.71 
Doin aes .4320 12.10 12.53 12.96 13.39 
Curis Hasysiidl 5184 14.51 15.04 15.55 16.07 
Fie tentnan . 6048 16.93 17.54 18.14 18.75 

IA .6912 19.35 20.05 20.74 21.42 
Qn 7776 21.77 22.55 23.33 24.10               
  

Nore.—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. 

  

  

  

i Run-off in millions of gallons. 
Discharge 
(second- 

feet). 1day. | 28days. | 20days. | 30days. | 31 days. 

i. 0.6463 18.10 18.74 19.39 20.04 
ase inesee 1.293 36.20 37.48 38.78 40.08 

Soinr san aeen 1.939 54.30 56.22 58.17 60.12 
A. cSissaanes 2.585 72.40 74.96 77.56 80.16 
Bsns ions 8.232 90. 50 93.70 96.95 100.2 
0. seit as 3.878 108.6 112.4 116.3 120.2 
i vanes 4.524 126.7 131.2 135.7 140.3 

8. cere svenns 3.171 144.8 149.9 155.1 160.3 
Oia eanan 5.817 162.9 168.7 174.5 180.4                 

Nore.—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 

0 crmnses 0.000 | 0.068 | 0.136 | 0.205 | 0.273 | 0.341 | 0.409 | 0.477 10.545 | 0.614 
Yi. . 682 .750 .818 . 886 L995 | 1.02 1.09 1.16 1.23 1.30 
Onis wats 1.36 1.43 1.50 1.57 1.64 1.70 1.77 1.84 1.01 1.98 
LE 2.05 2.11 2.18 2.25 2.32 2.39 2.45 2.52 2.59 2.66 
dri 2.73 2.80 2.86 2.93 3.00 3.07 3.14 3.20 3.27 3.34 
Dr Join 3.41 3.48 3.55 3.61 3.68 3.75 3.82 3.89 3.95 4.02 
0 raises 4.09 4.16 4.23 4.30 4.36 4.43 4.50 4.57 4.64 4.70 
Nant 4.77 4.84 4.91 4.98 5.05 5.11 5.18 5.25 5.32 5.39 
8. i ie. 5.45 5.52 5.59 5.66 5.73 5.80 5.86 5.93 6.00 6.07 
Oar. 6.14 6.20 6.27 6.34 6.41 6.48 6.55 6.61 6.68 6.75                         
  

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 1.131 feet of 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. = * sxsw, 
1 second-foot for one day covers 1 square mile 0.03719 inch deep. 

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 equals 18.7 United States gallons per second. 
100 California miner’s inches for one day equals 4.96 acre-feet. 

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

100 Colorado miner’s inches equals 19.5 United States gallons per second. 
100 Colorado miner’s inches for one day equals 5.17 acre-feet. 

100 United States gallons per minute equals 0.223 second-foot.
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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-feet. 
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. 
Second-feet X fall in feet 

11 

water wheel realizing 80 per cent of theoretical power. 

EXPLANATION OF DATA. 

The data presented in this report cover the year beginning October 
1, 1915, and ending September 30, 1916. At the first 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 in ponds, lakes, and swamps, and this stored water passes 
off in the streams during the spring break-up; at the end of Septem- 
ber, 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 a 
year beginning October 1 is practically all derived from precipitation 
in that year. 

The base data collected at gaging stations (Pl. I, B) consist of rec- 
ords of stage, measurements of discharge, and general information 
used to supplement the gage heights and discharge measurements in 
determining the daily flow. The records of stage are obtained either 
from direct readings on a staff gage or from a water-stage recorder 
(PL II) that gives a continuous record of the fluctuations. Measure- 
ments of discharge are made with a current meter by the general 
methods outlined in standard textbooks on the measurement of river 
discharge. 

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

  To calculate water power quickly: =net horsepower on
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The data presented for each gaging station in the area covered by 
this report comprises 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 measurements 
are published. 

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

The table of daily discharge gives, in general, the discharge in second- 
feet corresponding to the mean of the gage heights read each day. At 
stations on streams subject to sudden or rapid diurnal 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 mean daily discharge may 
be obtained by averaging the discharge at regular intervals during 
the day or by use of the discharge integrator, an instrument operating 
on the principle of the planimeter and containing 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 recorded 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 stage-discharge relation and (2) on the accuracy 
observation of stage, measurements of flow, and interpretation of 
records. 

A paragraph in the description of the station or footnotes added 
to the tables gives information regarding the (1) permanence of the 
stage-discharge relation, (2) precision with which the discharge rating
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COOPERATION. 11 

curve is defined, (3) refinement of gage readings, (4) frequency of 
gage readings, and (5) methods of applying daily gage heights to the 
rating table to obtain the daily discharge. 

For the rating tables ‘‘well defined’ indicates, in general, that 
the rating is probably accurate within 5 per cent; ‘ ‘fairly well defined,” 
within 10 per cent; ‘‘poorly defined,” within 15 to 25 per cent. These 
notes are very general and are based on the plotting of the individual 
measurements with reference to the mean rating curve. 

The monthly means for any station may represent with high 
accuracy the quantity of water flowing past the gage, but the figures 
showing discharge per square mile and depth of run-off in inches 
may be subject to gross errors caused by the inclusion of large non- 
contributing districts in the measured drainage area, by lack of 
information concerning water diverted for irrigation or other use, 
or by inability to interpret the effect of artificial regulation of the 
flow of the river above the station. ‘‘Second-feet per square mile” 
and ‘‘run-off (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 prelimi- 
nary estimates; the tables of daily discharge allow more detailed 
studies of the variation in flow. It should be borne in mind, how- 
ever, 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, 1916, 
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 senate concurring, That the State Drain- 

age Commigsion 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 conjunction with the State Drainage 
Commission, E. V. Willard, acting State drainage engineer. 
  

1 For a more detailed discussion of the accuracy of stream-flow data see Grover, N. C., and Hoyt, J. C., 

Accuracy of stream-flow data: U. S. Geol. Survey Water-Supply Paper 400, pp. 53-59, 1916.
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The work in Wisconsin during the year ending September 30, 1916, 
was done in cooperation with the Railroad Commission of Wisconsin, 
C. M. Larson, chief engineer, and at certain stations with the following 
organizations: Menominee & Marinette Light & Traction Co., 
Edward Daniell, general manager (Menominee River below Koss, 
Mich.); United States Army Engineer Corps (Wolf River at New 
London); United States Indian Office (Wolf River at Keshena, West 

Branch of Wolf River at Neopit, and Bad River near Odanah). 
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, Mich. 

Work in the State of New York has been conducted under coopera- 
tive agreements with the State engineer and surveyor, and since 
July 1, 1911, with the division of inland waters of the State Con- 
servation Commission as provided by an act of the State legislature. 

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 water-stage recorder on Genesee River at Rochester, N. Y., 
was inspected by an employee of the Rochester Railway & Light Co, 

The work in Vermont has been carried on in cooperation with the 
State of Vermont, Charles W. Gates, governor, and at certain stations 
in cooperation with the following oganizations and individuals: Ver- 
mont Marble Co. (Otter Creek at Middlebury); the department of 

civil engineering of Norwich University (Dog River at Northfield); 
Charles T. Middlebrook, consulting engineer, Albany, N. Y. (Green 
River at Garfield): Newport Electric Light Co. (Clyde River at West 
Derby). 

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 and under the immediate 
supervision of S. B. Soulé, assisted by E. L. Williams and R. B. 
Kilgore. 

Data for stations in the Lake Superior and Lake Michigan drainage 
basins in Wisconsin were collected and prepared for publication 
under the direction of W. G. Hoyt, district engineer, assisted by H. C. 
Beckman, E. L. Williams, and J. O. Entringer. 

For stations in the Lake Huron, the Lake Michigan, and the 
Lake Erie drainage basins in Michigan, data were collected and pre- 
pared for publication under the direction of A. H. Horton, district 
engineer, assisted by B. J. Peterson.
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A. LOG JAM ON BIG FORK AT BIG FALLS, MINN. 

  

  
B. ST. LOUIS RIVER AT THOMSON, MINN.
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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, E. D. 
Burchard, A. H. Davison, 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 H. W. Fear, Hardin Thweatt, R. S. Barnes, G. F. Adams, and 
Hope Hearn. 

The manuscript was assembled by B. J. Peterson. 

GAGING=-STATION RECORDS. 

STREAMS TRIBUTARY TO LAKE SUPERIOR. 

POPLAR RIVER AT LUTSEN, MINN. 

Locarion.—In sec. 34, T. 60 N., R. 3 W., near the post office of Lutsen, Cook County, 
about 750 feet above the mouth of the river and the same distance below the State 

highway bridge. 
DRAINAGE AREA.—144 square miles. 
RECORDS AVAILABLE.—At present site, August 22, 1912, to September 30, 1916. At 

former site, about 350 feet downstream from present site, May 6, 1911, to November 

4, 1911; gage heights only at the former site. 

Gaae.— Vertical staff bolted to rock wall of right bank of stream, in a pool between 
two distinct falls; read by C. A. A. Nelson. Gage used prior to August 22, 1912, 
was a vertical staff attached to a stump on right bank about 350 feet below site 
of present gage and opposite lower point of easterly of the two islands that divide 

the flow into three channels. No determined relation between the two gages. 

DiscHARGE MEASUREMENTS.—Made by wading or from boat, about 500 feet below gage. 
CHANNEL AND CONTROL.—Crest of falls below pool in which gage is located constitutes 

control; channel at this point solid rock; banks not subject to overflow. Point 
of zero flow, gage height —0.35 foot. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.7 feet at 6 p. m., 
April 25 (discharge, 1,390 second-feet); minimum stage recorded, 1.02 feet March 
7 to 19 (discharge, 25 second-feet). 

1912-1916: Maximum stage recorded, April 25, 1916; minimum, 0.80 foot, 
January 4 and February 8 and 13, 1913 (discharge, 18 second-feet). 

Ice.—Stage-discharge relation not seriously affected by ice; open-channel rating 
curve assumed applicable. 

RecuraTioN.—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 & Pulp Co., 2} miles above the mouth of the river, but it is believed that 

the flow for the past two years was entirely natural. 

Accuracy.—Stage-discharge relation permanent. Rating curve well defined between 
18 and 1,040 second-feet. Gage read to quarter-tenths twice daily. Discharge 

ascertained by applying mean daily gage heights to rating table. Results excel- 

  

  

lent. 

Discharge measurements of Poplar River at Lutsen, Minn., during the year ending Sept. 
30, 1916. 

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

Feet. | Sec.-ft. Feet. | Sec.-ft. 
Oct. 11 «Soulé.il. oul. 1.89 133 || May 16 | S. B. Soulé............. 3.7 742   S.B , 
May 1(E.L Williams,........ 4.05 966              
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Daily discharge, in second-feet, of Poplar River at Lutsen, Minn., for the year ending Sept. 

  

  

  

30,1916. 

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

Needs dda 61 38 75 58 38 29 48 980 228 139 35 34 
asad laa 58 36 72 54 38 29 58 800 240 129 34 33 
Selita lie 61 36 a 54 37 27 65 695 240 114 43 228 
Bet ee er aie Te 130 37 70 54 36 27 66 645 240 106 43 325 
Pilih catia d, 179 37 66 50 36 27 60 600 215 100 37 395 

Bo ms at uid 159 36 66 50 36 27 54 600 202 100 35 342 
eerste 202 43 71 49 36 26 49 578 179 97 62 215 

8 ite at, 240 310 72 48 36 25 47 578 168 89 70 168 
9. aaa 215 395 71 48 36 25 54 578 159 83 53 136 
10... 150 280 70 48 36 25 60 555 148 79 44 106 

129 395 70 48 36 25 97 490 139 78 38 116 
113 378 70 48 35 25 106 430 130 72 33 116 
99 310 70 48 34 25 134 395 143 66 31 146 
89 252 66 46 34 25 159 342 202 58 28 139 
80 215 70 46 34 25 202 510 202 71 26 118 

30 sna cadet 73 179 70 43 34 25 228 745 190 83 25 108 
17... 0.0 oo 71 143 72 43 34 25 265 695 215 70 25 92 
18... 72 124 72 43 32 25 342 645 202 65 27 85 
Bec vcvvoecarnis 67 114 72 43 32 25 412 532 179 58 25 73 
0rd ee 61 106 72 40 32 27 555 430 150 49 25 67 

SLs 59 100 70 40 32 27 860 395 136 47 36 66 
02 rol 53 99 70 40 32 27 | 1,040 378 126 54 190 62 

are ala dinle elas 49 97 66 46 32 271,110 395 190 53 202 60 
24. urine 48 93 66 43 32 27 [1,110 360 240 47 141 55 
2D. re 46 93 62 43 32 28 | 1,250 325 215 40 110 53 

Ot in 44 89 65 43 30 29 | 1,180 310 190 44 83 49 
of Ee 43 86 62 43 30 30 | 1,110 310 168 48 73 48 

7 EI GRE a 40 83 62 40 30 30 | 1,040 280 150 47 62 46 
Denies hme en 40 79 62 40 29 32 | 1,110 265 150 43 54 42 
80.-... 38 75 60 40-0... 5. 33:-1,110 240 148 43 46 37 
BL. cnn 38s Joe, 60 39) ee aie 87 (ovens 215... 39 40100. es                         
  

Monthly discharge of Poplar River at Lutsen, Minn., for the year ending Sept. 30, 1916. 

[Drainage area, 144 square miles. ] 

  

Discharge in second-feet. 

  

  

  

  

Run-off 
{depin in 

Month. Por inches on 

Maximum. | Minimum. | Mean. | square | drainage 
ite, area). 

OCLODET . ssa es sh nse ss as sens Se eins asm as 240 38 90. 5 0.628 0.72 
November, ee ree Taye rans 395 36 145 1.01 1.13 
IT pe gk SS SRS als nn al Sa rl 75 60 68. 2 .474 «55 
JAOOTT er sine ss tnee eh eg mete she SaaS 58 39 45.7 .317 37 
EeDIUATY oa bio t lide to wien bi. ATI, 38 29 33.8 . 235 .25 
Maret. cr. nh ne a Fs a sata aie win a iereln nin he wri 37 25 27.4 . 190 .22 
Dhl aa ea 1,250 47 466 3.24 3.62 
May. ser LN ee Ter Ie 980 215 493 3.42 3.94 
me. 240 130 183 1.27 1.42 
Vly, oa, ad ose Ra LC eae 139 39 71.3 .495 «57 
Aungust...... 202 25 57.3 . 398 .46 
September 395 33 119 . 826 .92 

NE FOO. 3 Sita ass ser etns ss nss a Tas 1,250 25 150 1.04 14.17           
  

WHITEFACE RIVER BELOW MEADOWLANDS, MINN. 

Location.—In sec. 26, T. 53 N., R. 19 W., in St. Louis County, about half a mile below 
the beginning of a decided rapids, 1} miles below the Duluth, Missabe & Northern 
Railway bridge; 2} miles below the highway bridge on line between secs. 14 and 

23, T. 53 N., R. 19 W., at which station on Whiteface at Meadowlands was located ; 
4 miles below mouth of the Little Whiteface, which enters from the left, and 8 

miles above confluence of Whiteface and St. Louis rivers,
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DRAINAGE AREA.—446 square miles. 

RECORDS AvAILABLE.—April 28, 1912; to September 30, 1916. Records June 7, 1909, 
to November 9, 1912, collected at the station at Meadowlands, 2% miles upstream. 

Gace.—Chain gage attached to a horizontal timber fastened to two trees on left bank 

of river, near the residence of A. A. Jochim, used for all readings since November 8, 
1914; read by A. A. Jochim; a chain gage attached to a horizontal timber fastened to 

two trees on the same bank, but 300 feet upstream from the present gage, was used 
from April 28, 1912, to November 7, 1914. Present gage was set so as to read the 
same as the former one at a stage of 2.85 feet. 

Di1scHARGE MEASUREMENTS.—Made from the Duluth, Missabe & Northern Railway 

bridge or by wading in the vicinity of the gage. 
CHANNEL AND CONTROL.—Bed of stream consists of heavy gravel and rock; prac- 

tically permanent. Right bank is rather low and is overflowed at extremely 

high stages; left bank high and not subject to overflow. A decided rapids a 
short distance below the gage constitute the control. Another rapid, above the 

gage, is frequently obstructed by logs, but when there is sufficient water to carry 
them over this rapid they are generally carried also over the lower rapids, so that 
the control is seldom obstructed. 

EXTREMES OF DISCHARGE.—1909-1916: Maximum stage recorded, 12.0 feet April 21, 

1916 (discharge, 5,880 second-feet); minimum stage recorded, 1.6 feet at 8.20 

a. m. August 31, 1916 (discharge 15 second-feet). Open water periods only; 
minimum flow is probably much lower at times during the winter. 

Ice.—Stage-discharge relation seriously affected by ice; observations discontinued 
during winter. 

REecuraTiON.—Flow controlled to a large extent by logging dams above station. 
Operation of gates to these dams causes a fluctuation in stage of several feet at the 
gaging station. 

Accuracy.—Stage-discharge relation permanent except as affected by ice. Rating 

curve well defined between 92 and 3,580 second-feet. Gage read to quarter- 
tenths twice daily. Discharge ascertained by applying mean daily gage heights 
to rating table. Mean daily gage heights, as determined from two readings daily, 

are subject to some error on account of rather rapid fluctuations in stage occasioned 

by regulation of the flow in the interests of log driving; results which would 
otherwise be excellent are on this account only fair or good. 

Discharge measurements of Whiteface River below Meadowlands, Minn., during the year 
ending Sept. 30, 1916. 

  

  

i Gage | Dis- al Gage | Dis- 
Date. Made by height. | charge. || Date: Made by height. | charge. 

Feet. | Sec.ft. Feet. Sec.-ft. 
Oct. 14 | S.B.Sonld....cc.cnnuue 4.39 7 Apr. 29 | BE. L. Williams......... 8.33 3,110 

$1 0a treed 4.38 747 {| May 14) 8.8, Soulé....... 0.0: 5.60 | 1,470 1 
Nov. Al }..... QOcseiaiicioeas ins 4.92 973 {| Aug. 29 |..... AO use ioe. n 2.57 103               
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Daily discharge, in second-feet, of Whiteface River below Meadowlands, Minn., for the year 
ending Sept. 30, 1916. 

  

  

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

2,620 78 66 
2,260 78 66 
1,660 78 72 
2,020 78 56 
1,480 78 56 

1,060 85 66 
810 78 100 
566 78 170 
476 66 196 
338 72 196 

356 78 210 
338 72 224 
394 61 224 
394 66 224 
356 56 286 

286 47 303 
239 52 303 
210 52 254 
196 52 239 
158 47 224 

136 66 224 
117 85 170 
108 100 158 
100 117 170 
85 136 183 

100 136 183 
108 126 170 
100 108 146 
100 108 126 
92 117 117 
92 854. ......                     

  

Monthly discharge of Whiteface River below Meadowlands, Minn., for the year ending 
Sept. 30, 1916. : 

[Drainage area, 446 square miles. ] 

  

  

  

Disch in nd-feet. scharge in seco: d feet Run-off 

(depth in 
Month. Per inches on 

. ay drainage 
Maximum. | Minimum. | Mean. square & 

mile rea). 

I ee A I RIS SL RR 1,120 183 572 1.28 1.48 
NOVeDer. i a. ies Sins nmnssis Shamma t oe ae 1,120 146 501 1.12 1.25 
AI a asian sa Sa 5,880 1,840 3,940 8.83 6.24 
My. Ca ee pal 2,950 566 1,240 2.78 3.20 
JOHe. hr Bil st sas sn es Rit ae ty J 270 875 1.96 2.19 
1 EE eee SE FR RR TL YR a 2,620 85 560 1.26 1.45 
ANFURL Lo Soa iis ar aa JS 136 35 80 L179 al 
BOD OTN... veins iia sissies As See 303 56 173 .388 .43           
  

CLOQUET RIVER AT INDEPENDENCE, MINN. 

Location.—In sec. 26, T. 52 N., R. 17 W., at the highway bridge at Independence, 

St. Louis County, just below a small tributary entering from the right. 

DRAINAGE AREA.—698 square miles. 
RECORDS AVAILABLE.—June 28, 1909, to September 30, 1916. 
Gace.—Chain gage attached to upstream handrail of bridge, near left bank of stream; 

read by Theodore Haakensen. Gage used prior to October 13, 1915, was a vertical 

staff attached to upstream end of an old log bulkhead, immediately under the 

bridge, and at the left bank.
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DiscHARGE MEASUREMENTS.—Made from bridge or by wading about one-fourth mile 

below gage. 
CHANNEL AND coNTROL.—Heavy gravel and rock; practically permanent. Banks 

not subject to overflow. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.3 feet April 30 

(discharge, 5,260 second-feet); minimum open-water stage recorded, 4.1 feet 
November 6, 1915 (discharge, 80 second-feet). The Great Northern Power Co. 
reported there was no discharge from Fish Lake and Island Lake reservoirs April 

6-20 and December 1, 1915; discharge at Independence estimated at 10 second- 
feet. 

1909-1916: Maximum stage recorded, 9.58 fit June 1, 1911 (discharge, 6,010 
second-feet); minimum stage recorded, 3.90 feet, July 20, 21, and 22, 1911 (dis- 

charge 54 second-feet). See also preceding paragraph. 
Ice.—Stage-discharge relation seriously affected by ice; observations discontinued 

during the winter. Since January, 1913, the determination of monthly mean 
discharge during winter periods has been based on the discharge at the outlet of 

Fish Lake reservoir on Cloquet River, in sec. 15, T. 52 N., R. 15 W., and from 
Island Lake reservoir on Beaver River, in sec. 29, T. 52 N., R. 15 W. 

RecuraTioNn.—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 controlled 

by logging dams. The operation of these dams causes rapid fluctuations in stage, 

which may amount to several feet in 24 hours. 
Accuracy.—Stage-discharge relation permanent except as affected by ice. Rating 

curve well defined between 128 and 4,690 second-feet. Gage read to quarter- 

tenths twice daily. Daily discharge ascertained by applying mean daily gage 
heights to rating table. Mean daily gage height as determined from two read- 

ings daily subject to considerable error on account of rapid fluctuation in stage 
due to operation of logging dams; results are therefore subject to error. 

CoorerATION.—Records of flow from logging reservoirs November 28, 1915 to April 
2, 1916, furnished by Great Northern Power Co., of Duluth. 

Discharge measurements of Cloquet River at Independence, Minn., during the year ending 
Sept. 30, 1916. 
  

  

  

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

a Sec-ft. oz. Sec.-ft. 
Oct. 13: 8S. B. Souls. ...cx.iv..u. 4.87 248 || May 13 | S. By Souls wasn sarvyee 7.00 1,850 
Nov. 10. \..... B0ius i. ov stn ivy 4.67 YD AZ. 28 louse (A0cueevicecenineness 4.42 130 
Apr. 28.7 BE. L. Williams. ......... 8.93 4,570                 

89873°—wsp 434—17T—2
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Daily discharge, in second-feet, of Cloquet River at Independence, Minn., for the year end- 
ing Sept. 30, 1916. 

  

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

  

  

titan 254 | 80 | 65| 244| 437| 383 | 221|3,190|1,710 | 1,820 | 4,510 | 2,400 
hes 237| 100 e5]*3 440 | 384 | 139 (3,050 | 1,600 | 1,820 | 1,400 | 3,810 
SR 205 | 176 | 65| 364 | 437 | 394 | 109] 2,650 | 1,040 | 1,600 | 1,500 | 2,160 
9. a 205 | 254| 65| 385| 435 | 432| 101 2,520 | 1,040 | 1,600 | 1,400 | 742 
0 ats 205 | 205| 65| 411 | 455| 457 | 101 2,520 | 1,400 | 885|1,500 | 498 

WL 150 272] 65| 435 485| 488| 139|2,400 [1,210 352|1,400| 446 
Bi 1,120 | 310| 64 | 432 | 467| 436] 254 2,040 6| 526|1,300| 554 
yo insane 310| 310| 89| 431 435 (310 (1,820 | 676 2,160 | ‘961 | 237 
ire 310 | 201| 165] 436| 433 446 | 1,820 | 848 | 3,340 | 584 176 
LE a 3,100 | 237 | 203| 434| 435 498 [1,930 | 885 [1,500 | 526 | 176 

10.22 ans 310 | 221 | 321| 434| 426 613 | 2,040 | 961 | 310 | 397 176 
I 2,280 | 176 | 317 | 406 | 386 812 | 2,040 | 961 | 237| 310] 221 
Ia 644 | 128| 326| 473] 384 848 [2,160 | 885 | 190 | 1,600 | 176 
Hon a 310 | 128 | 291 | 558] 343 848 | 2,280 | 885 | 190 | ‘709 | 150 
goa 310 | 128 | 272| 558| 300 1,210 | 2,160 | 1,040 | 163 | 446 | 150 

310 | 128 | 156| 555 | 300 |[ 370 {1,040 | 2,280 | 1,040 | 150 3400 | 139 

  

    
310 | 128 | 91 | 556 | 328 1,040 | 2,280 | 1,040 | 2,280 | 49 128 
310 128| 97| 477| 356 2,910 | 2,780 | 1,210 | 2,780 | 237 139 
310 | 128 | 103 | 421 | 360 3,050 | 2,520 | 1, 3,080 | 163 128 

Db atk 310| 128 | 103 | 388 | 362 3,340 | 2,520 | 2,160 | 1,120 | 128 272 
BY ence nisin 221 | 163 | 133] 390 | 360 3,810 | 2,280 | 2,400 | 1,600 | 128 554 
Py 109| 128| 193| 370] 357 4,510 | 1,600 | 2,650 | 2,040 | 118 422 
es 109 | 128] 193 | 315] 357 4,690 | 1,300 | 2,650 | 1,040 | 118 526 
Bn 100 128 198) “260... 5,260 | 1,400 | 2,910 | "472 | 128 | 554 
Bi ol... u 08: 7280. conrad AN 1,300... 139 1507...                         
  

NorEe.—Stage-discharge relation affected by ice Nov. 28, to Apr. 2; gage readings discontinued; discharge 
estimated from records of discharge from Fish Lake and Island Lake reservoirs. 

Monthly discharge of Cloquet River at Independence, Minn., for the year ending Sept. 

  

  

  

   

      

      

30, 1316. 

[Drainage area, 698 square miles.] 

Discharge in second-feet. ischarg seco! eet Run-off 

(depth in 
Month. Per inches on 

Maximum. | Minimum. | Mean. square Sabie 
mile a). 

OolONRE. ol, cit hs ce cita st sran st staan tetas 3,190 93 447 0.640 0.74 
November 310 80 160 .229 .26 
December 326 10 143 205 24 
January .. 558 160 377 540 62 
February 534 300 404 579 62 
Marvel... le a Sinn sea ah 488 357 381 546 63 
ADL. sia trai ra eta Ye se Se aaa 5,260 101 1,310 1.88 2.10 
MOY... ivr iit aie tet den Ta 3,810 1,300 2,430 3.48 4.01 
JUNG. oi i ies ea asia sera s ta aah 2,910 526 1, 400 2.01 2.24 
II a ea. aerate rnne 3,980 139 1,470 2.1 2.43 
ATURE, ii shen in ns donne i toni i tn 5,070 118 978 1.40 1.61 
SeDteMDOr. ..... a te Senses saat se 3,650 128 682 L977 1.09 

THe yeRr. ih i ie 5,260 10 850 1.22 16.59        
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AMINICON RIVER NEAR AMINICON FALLS, WIS. 

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

DRAINAGE AREA.—102 square miles (measured on map issued by Wisconsin Geological 

and Natural History Survey, edition of 1911; scale, 1 inch==6 miles). 

RECORDS AVAILABLE.—March 17, 1914, to July 8, 1916, when station was discontinued. 

GAGE.—Chain gage fastened to upstream side of highway bridge; read by T. J. St. Onge. 
DiscHARGE MEASUREMENTS.—Made from highway bridge or by wading near bridge. 
CHANNEL AND CONTROL.—Heavy gravel and small rock; water confined to one channel 

at all stages. Stage zero flow approximately 0.20 foot on gage. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during period October 1, 1915, 

to July 8, 1916, 5.0 feet April 21 (discharge, about 1,650 second-feet); minimum 

stage recorded, 0.7 foot March 16, 17, 20, and 21 (discharge 15 second-feet). 
1914-1916: Maximum stage recorded April 21, 1916; minimum stage, 0.3 

foot September 7, 1915 (discharge, about 1 second-foot). 

Ice.—Stage-discharge relation seriously affected by ice; gage not read during winter 
period. : 

Accuracy.—Stage-discharge relation permanent, except in winter. Rating curve 

well defined between 10 and 550 second-feet; extension of curve above 550 
second-feet may be subject to error. Gage read once daily to quarter-tenths. 
Discharge ascertained by applying daily gage heights to rating table. Results 

good for open water, except during flood stages, for which they are subject to 
error. No discharge measurements were made at this station during the year. 

Daily discharge, in second-feet, of Aminicon River near Aminicon Falls, Wis., for the year 
ending Sept. 30, 1916. 

  

  

  

                

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

67 60 205710... Sd. 775 422 157 205 
107 54 205 [iss onntn 990 390 136 205 
157 48 033 1-uescnn 775 358 116 180 
146 42 2353. oan 620 310 116 180 
157 37 205 )..cousns 550 264 107 136 

157 32 2051... 7a 550 219 98 136 
180 23 192 422 205 82 116 
192 233 180 |. 422 180 82 98 
295 219 180: 1... aves 620 180 07 lect 
295 219 192.1...2.... 775 157 67 |e cc-is 

342 585 192: oo. 690 136 Ml. ir... 
390 550 205 14. 02. 730 116 42 |i. 0000 
374 422 21S Lee cat 775 98 BT finials 
358 342 2604 |... 730 136 G8 | raion 
326 295 204 |... 690 205 186: ....... 

295 280 280 15 775 233 264... 
264 264 280 15 825 326 Diet asa 
233 264 180 19 775 326 205 1-2cnnn-- 
205 233 116 19 775 358 1850: .5....- 
192 180 98 15 | 1,110 390 157 i.....o-- 

180 168 90 15 | 1,650 422 Hoh ons 
168 157 67 23 | 1,440 454 186:4-...5..- 
157 157 67 32 | 1,170 422 1800.07, 
157 146 60 32 358 205-1... 
136 136 54 32 825 358 264 (...cevs 

116 126 60 42 690 295 228.0 :.. 0. 
98 126 54 157 550 295 326 {o..-.. 
90 146 {...on... 264 518 264 205... 
82 180 |... 4% 422 518 233 e684 {.... 
74 200 ......2.. 550 454 205 283 joao 

OF shanty 350... 180... ol. ee   
  

Nore.—Stage-discharge relation affected by ice Dec. 28 to Mar. 15; gage not read.
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Monthly discharge of Aminicon River near Aminicon Falls, Wis., for the year ending 
Sept. 30, 1916. 

[Drainage area, 102 square miles.] 

  

  

  

Discharge in second-feet. 
2 Run-off 

(depth in 
Month. Per inches on 

: tari drainage Maximum. | Minimum. | Mean. square area) 
mile. 3 

OeloDer ordi vaivsh vi thnit nasi A ay sy 390 67 195 1.91 2.20 
November... cor. ih re eran 585 23 198 1.94 2.16 
Decomber 1-27... ... oth abe 2d LIAS, 280 54 171 1.67 1.68 
March 16-30... onus dois cieimeom bn sinomahle Peiblacn ss 550 15 138 1.35 .80 
AY a te et rs ann 1,650 422 775 7.57 8.45 
MAY Sa a de te as 454 98 274 2.69 3.10 
LT Re ES ER 326 42 161 1.58 1.76 
Jy 1-8: il earn bi Hi 205 98 157 1.54 .46             

BRULE RIVER NEAR BRULE, WIS. 

Location.—In about sec. 26 T. 48 N., R. 10 W., about 4} miles downstream from 
Brule, Douglas County, and 9 miles above mouth of river. 

DRAINAGE AREA.—162 square miles (measured on map issued by Wisconsin Geological 

and Natural History Survey, edition of 1911; scale, 1 inch=>6 miles). 
REcorDs AvAamLABLE.—March 19, 1914, to September 30, 1916. 

Gace.—Vertical staff; low-water section, reading from 0 to 7.9 feet, fastened to down- 
stream side of Brule Outing Club boat landing; high-water section, reading from 

8 10 9.9 feet, fastened to tree on shore end of landing; read during different periods 
by H. A. Wilcox, Charles Leppanen, and Otto Keinanen. 

DiscHARGE MEASUREMENTS.—Made about 200 feet below gage from a boat held in 

place by a wire across the river or by wading. 

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.2 feet at 7.20 a. m. 
April 21 (discharge 1,490 second-feet); minimum discharge January 18 to 24 (dis- 

charge estimated at 125 second-feet). 
1914-1916: Maximum stage recorded, 6.2 feet April 21, 1916; minimum stage 

recorded, 2.75 feet at 7 a. m., March 20, 1914 (discharge 115 second-feet). 
Ice.—Stage-discharge relation seriously affected by ice. 
REecuraTiON.—None except by natural storage in Lakes Minnesuing and Nebagamin. 

Accuracy.—Stage-discharge relation permanent, except when affected by ice. Rat- 
ing curve well defined between 145 and 1,370 second-feet. Gage read once daily, 

to quarter-tenths. Discharge ascertained by applying daily gage heights to rating 

table, except for periods in which stage-discharge relation was affected by ice, for 
which periods it was ascertained from discharge measurements, observer’s notes, 

and weather records. ‘Open-water records good; records for winter period fair. 

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

  
30, 1916. 

fb Gage Dis- ik Gage Dis- 
Date. Made by height. | charge. || Date: Mags by height. | charge. 

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

5.10 183 5.61 1 Jan.  3¢f B. L. Willlams......... : Apr. 2 8.8.80; ....0... 0 . , 160 
Sh QO ernst dees 4.38 160 || Aug. 26 | E. L. Williams......... 2.98 172 

Mar. 7..... do. even un 4.54 160               
a Complete ice cover, b Incomplete ice cover,
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Daily discharge, in second-feet, of Brule River near Brule, Wis., for the year ending Sept. 
30, 1916. 
  

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

  

182 195 220 195 158 158 235 510 310 440 158 158 
182. 195 220 195 158 158 280 475 280 388 158 158 
195 195 220 183 160 158 295 440 280 340 165 158 
340 195 220 182 160 158 295 405 280 325 165 220 
310 195 208 170 160 158 325 388 265 310 165 208 

  

Oi eet. ln 280 182 208 170 160 160 280 370 220 280 158 220 
Tevis avast ine 388 195 195 170 160 162 295 340 235 265 208 220 
Sree iecienieuns 370 405 195 170 160 164 280 340 325 250 170 208 
0. nde 355 280 182 158 160 167 325 310 310 235 170 208 
30.00 0000 340 280 182 158 160 170 370 310 220 17 195 

ian 340 615 195 145 158 170 615 295 265 220 170 195 
12. uoncscai gan 325 440 170 145 164 170 820 280 250 208 170 220 
Bae Lor 310 370 170 145 170 174 715 265 265 195 165 220 
14... at 295 340 170 145 17 178 | 820 265 310 195 170 220 
15. envi, 280 310 172 145 170 182 260 355 310 208 165 208 

265 310 172 135 170 188 | 1,010 388 370 195 165 195 
250 280 174 135 170 195 370 325 195 170 195 

  

220 235 208 135 158 195 8 370 340 165 170 182 

Bn asi 208 250 220 145 158 182 775 580 355 170 165 182 
let ian 208 250 220 170 158 182 690 440 325 182 165 182 

2 austen 208 235 220 170 158 182 615 405 295 170 158 182 
i eben idiin 195 220 220 170 158 195 235 370 580 170 158 170 

SDs 195 220 208 OL ent 208 545 340 580 165 150 170 
Sener aviv iaiinl 1951. ie 208 60. 1.v ics 220 [ecu vinie S254 xwia winins 165 150. Lec umae                           

NortE.—Stage-discharge relation affected by ice Nov. 21 to Mar. 25. 

Monthly discharge of Brule River near Brule, Wis., for the year ending Sept. 30, 1916. 

[Drainage area, 162 square miles.] 

  

  

  

  

  

Disch: in second-feet. ischarge in seco: et Boaroff 

(depth in 
Month. Per inches on 

Maximum. | Minimum. | Mean. | square | drainage 
ile. area). 

OCLOBET. oasis tie rR sina 388 182 265 1.64 1.89 
NOVOIIDOT. fic iis ni shinnn pe Fanta ss 615 182 275 1.70 1.90 
BOODLE oo ic vs dens aie mun Toe es Ba inv via in a 220 170 196 1.21 1.40 
JOMAALY . ceri dr seas in it ns bmals ss Bem me 195 125 153 .944 1.09 
BODIUALY. cc... ees i did sida dasa n vs Vain 170 158 164 1.01 1.09 
LR ER rl Cae 0 Re an Ted pa 220 158 182 1.12 1.29 

Li LR NR pe IR 1,490 235 678 4.19 4.68 
May 580 265 371 2.29 2. 64 
FUL. oa ins vi iiv i bina Bw wiih dees Si im 650 220 326 2.01 2.24 
LR RNR NE NN 440 165 222 1.87 1.58 
ABUSE Fic rs vic nh Bin i aim ann ams mans wisn 208 150 169 1.04 1.20 
Soplomber. Lv. ives iit eatin sid eat on 220 158 193 1.19 1.33 

Mheyear.:. tdi i ne nt 1,490 125 266 1.64 22.33           
  

BAD RIVER NEAR ODANAH, WIS. 

Location.—In sec. 25, T. 47 N., R. 3 W., about 8 miles upstream from Odanah, Ash- 

land County, 12 miles above mouth of river. Potato River enters from right 
about 8 miles above station.
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DRAINAGE AREA.—607 square miles (measured on map issued by Wisconsin Geological 

and Natural History Survey, edition of 1911; scale, 1 inch==6 miles). 

REcorps avarnaBrLE.—July 31, 1914, to September 30, 1916. 
GaGE.—Stevens continuous water-stage recorder installed March 31, 1915, over a 

wooden well, just above the first falls above the mouth of the river. A Gurley 

water-stage recorder at same site was used from July 31, 1914, to March 31, 1915. 
DiscHARGE MEASUREMENTS.—Made from cable about 700 feet upstream from gage. 

CHANNEL AND CONTROL.—Channel is in sand and gravel. Rock outcrops at begin- 
ning of rapids about 200 feet below gage form a permanent control. During log- 

driving period logs may collect on the outcrop and cause backwater at the gage. 
Right bank high and not subject to overflow; left bank of medium height and 

may be overflowed by extremely high water. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.66 feet at 1 a. m. 

April 22 (discharge, 12,200 second-feet); minimum stage, 0.90 foot, September 
1 to 3 (discharge, 120 second-feet). 

1914-1916: Maximum stage recorded April 22, 1916; minimum discharge 105 

second-feet estimated for period January 21 to February 10, 1915. : 
Ice.—Stage-discharge relation seriously affected by ice. 

RecuraTiON.—The operation of a number of small reservoirs during the early spring 

and summer as an aid to log driving may cause rapid fluctuations in stage. 

Accuracy.—Stage-discharge relation fairly permanent except when affected by ice. 
Rating curve well defined between 80 and 7,270 second-feet; above 7,270 second- 
feet the curve was extended and may be subject to considerable error. Record- 

ing gage gave only fair satisfaction throughout the year. Discharge ascertained 

by applying to rating table the mean daily gage heights as obtained by planimeter 
from recording-gage record, except for the periods when gage was not in operation, 

and the period when stage-discharge relation was affected by ice, for which flow 
was determined from discharge measurements and comparison with records of 

flow for streams in adjacent drainage basins. See footnote to table of daily dis- 

charge. Open-water records good except for extremely high stages and periods 
for which records are estimated, for which they are fair. Winter records roughly 

  

  

approximate. 

Discharge measurements of Bad River near Odanah, Wis., during the year ending Sept. 30, 
1976. 

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

Feet. | Sect. Feet. |Sec.-ft. 
Jan. 40 F 1. Williams......... 1.50 212 || Apr. 17 { F.C. Beckman........ 4.88 6,170 
Mor: 294 W. G. Hoyt........---. 2.80 479 || Aug. 255 E. L. Williams......... 1:12 106 
Apr. 16 | H.C. Boni rvs ess 4.59 5,580 || Sept. 15 |..... dO eee aL 1.74 677               
  

a Incomplete ice cover at control. 
b Resultssubject to error because of extremely low velocity at measuring section.
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Daily discharge, in second -feet, of Bad River near Odanah, Wis., for the year ending 

  

  

  

Sept. 30, 1916. 

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

Cocoa 335 260 400 1,740 | 2,280 500 | 1,980 139 120 
saan 329 260 414 2,520 | 1,980 442 | 1,500 134 120 
re. 2757! :278 | 348 2,770 | 1,640 | 515 | 1,160 | 129 120 

Beane sieiiioins 241 374 2,200 | 1,440 530 838 125 172 
Tee Tsui idan 253 335 2,060 | 1,240 538 668 120 354 

ean res Tain 253 335 1,840 | 1,110 449 449 144 905 
Foteie sense 374 | 335 1,700 | 1,040 | 428 | 470 | 167 | 1,030 
Betts itis 1.100 | 1,100 | 323 1,570 | "945 | 470 | 299 | 335| 1,120 
Bh iii: ’ 782 387 1,700 782 593 287 253 886 
30... ia 791 435 2,360 719 810 264 198 719 

Hectic vis 1, 500 387 3,730 773 569 329 193 553 
ea ius 1,280 421 4,800 848 414 323 214 463 
saat 870 485 5,200 650 435 311 198 532 

dir. aise. 1,300 870 4,540 515 609 299 188 600 
Id iicieie anew 1,140 870 4,540 782 485 287 177 668 

Wo... 1,160 | 870 P 80) 20) 2805000 1,430 | 782| om| 167] 601 
Ws a 975 | 500 6,340 | 1,510 | 1,210 | 264 | 158 515 
18. 838 530 6,190 | 1,160 | 1,310 253 148 442 
19... lenis 773 538 5,340 | 1,200 764 241 198 394 
Wave Liens 755 828 7,120 791 609 230 323 348 

538 659 10,600 719 545 219 323 311 
435 485 310 11,300 876 642 209 421 387 
428 545 7,910 676 | 2,600 198 380 545 
305 577 5,060 650 | 2,700 188 317 593 
335 693 3,520 609 | 1,650 ¥77 241 530 

693 3,220 857 | 1,420 167 269 449 
323 2,770 | 1,190 | 1,230 | 162 | 209 421 

250 300 2,440 857 | 1,100 158 172 380 
300 2,200 728 | 1,580 153 148 380 

300 2,360 650 | 2,720 148 129 355 
Sea pt SE Ee ee ain 56% |... 144 YS ee.   

  

                        
  

Nore.—Gage not in operation Oct. 4-13, Oct. 26 to Nov. 2, Nov. 13-16, and Nov. 28 to Dec. 1; discharge 
estimated from records of flow for streams in adjacent drainage basins. Stage-discharge relation affected 
by ice Dec. 14 to Mar. 31. Discharge interpolated Sept. 13 and 14. 

  

  

  

  

Monthly discharge of Bad River near Odanah, Wis., for the year ending Sept. 30, 1916. 

[Drainage area, 607 square miles.] 

Discharge in second-feet. 
2 Run-off 

(depth in 
Month. Per inches on 

Maximum. | Minimum. | Mean. | square | drainage 
ile. area). 

OGLODOL. . ohio adh Be dae file Ja den SAB ole dein 723 1.19 1.37 
NOVEMBER. obs iB os ine dhs ised ng sae me pens th fp leis Jr vile 604 .995 1.11 
DCEIIOr sr i a. SE eee ele i escent ethnic tn de 341 . 562 .65 
JARAINY . conn a des ar sn sw deh SRE os sts BRL Ss 230 .379 .44 
ODLOALY voi tarde bass is» Sa saa s ¥n an ale #8 anes 5» Sst zs weds cio nn 220 .362 .39 
Maral... . uA S A BL ns sa sos Ad 250 .412 .48 
ADI. de ce ttnc di nr re ant ma mi 11,300 1,570 4,160 6.85 7.64 
MOV. eae ee SERRE 2,280 515 1,010 1. 66 1.91 
JUN ec osniats Jit ssid sv ard De PE S20 Salata wali 2,720 414 955 1.57 175 
JOY evn ceo Ls at bnse in apm ara ann chan 1,980 144 408 L672 i 
BUBUSE ee i ds Send sR Sr de ak 421 120 208 .343 .40 
SODIOIMIDEL. <=. oc ts asi -Sirramss bp rasa asus ny vif 1,120 120 500 . 824 .92 

TROFBOL | ood. sini ints eBa pie win $4 wid 11,300 120 796 1.31 17.83             

STREAMS TRIBUTARY TO LAKE MICHIGAN. 

ESCANABA RIVER NEAR ESCANABA, MICH. 

LocATioN.—At quarter-section corner between secs. 24 and 25, T. 40 N., R. 23 W., 
at highway bridge between Escanaba and Gladstone, about 9 miles north of 
Escanaba and 4 miles above mouth of river.
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DRAINAGE AREA.—800 square miles. 

RECORDS AvAILABLE.—August 25, 1903, to March 31, 1909; June 1, 1909, to Novem- 

ber 6, 1915, when station was discontinued. April, May, and July, 1903, dis- 
charge measurements only. 

GaceE.—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. 
Ice.—Stage-discharge relation affected by ice, which sometimes remains for nearly 

four months. 

Accuracy.—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 period Oct. 
1 to Now. 6, 1915. 

  

  

Day. Oct. Nov. Day. Oct. Nov. Day. Oct. | Nov. 

nr ee Sv 3.0 dO is B08. ers Se wa BT hin dee 
elt aie A Tia 3.0 4 tt ay Beli. ovis. ee rah eh eaten id ornate 
Bs cide ae 3.1 5 Ad. ves Bel res ads Do in 4 i inn eT peat. 
eat seas 5-1 5.20 MD ay Bedi. tod a Bde 
Bt 3.1 5.00 Iasi. Bub. 3s OSs = x an nines es Sara lkes 

Bien cassnenss 3-1 GO NAG, Be Tila FO ea ns es 3:00 0 oun 
Ne aneasundeeun HY. Vesti swilay 8. Til ads ts sas saat fo 0 
Sis hia. 01. ...0 18. aes Bo fu visas DS Shei sey 2:0 orien 
Oana 3.0%... A. 19. es DS ae ca 20h i te 9:0 rr 

V0. ta Lasidant 8.0 |...0.. Pansat 3B. 30. ati BoD ieee 
LY. nail 430 sen                     

MENOMINEE RIVER BELOW KOSS, MICH. 

Locarion.—In sec. 5, T. 33 N., R. 23 E., Marinette County, Wis., at ‘Grand Rapids,” 
about 4 miles below Koss, 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. 
REecorDs AvAmLABLE.—July 1, 1913, to September 30, 1916. 
DiscEARGE.—The flow is computed by the Menominee & Marinette Light & Trac- 

tion Co., of Menominee, Mich., as follows: Each hour the load on the generators 
is noted and gage heights are read of the head and tail water to determine the head 

on the spillway 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 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 number 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 waste over 
the “trash gate’ at the power house. This amount is, however, relatively small. 

EXTREMES OF DISCHARGE.—Maximum daily discharge during year, 23,200 second-feet 

April 23 and 25, minimum daily discharge, 1,390 second-feet August 29. 
1913-1916: Maximum daily discharge April 23 and 25, 1916; minimum daily 

discharge, 1,000 second-feet, June 14, 1914.
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Accuracy.—No measurements have been made by the Survey engineers at this plant, 

but measurements made at Koss, Mich., in 1914 compare closely with the dis- 

charge as determined at the power house. 
CoopreErATION.—Daily-discharge records furnished monthly 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. 30, 1916. 
  

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

  

                            
  

Monthly discharge of Menominee River below Koss, Mich., for the year ending Sept. 30, 

  

  

  

  

1916. 

[Drainage area, 3,790 square miles.] 

- Discharge i feet. ischarge in second-feet Run-off 

(depth in 
Month. Per inoaes on 

Maximum. | Minimum. | Mean. | square roinage 
mile. area). 

CURRANT Tea 7,540 2, 840 4,240 1.12 1.29 
I ne 9,190 2, 840 5,150 1.36 1.52 
DE COTTIET. . . tirarr ava a taeda 5,830 2,410 3,240 855 .99 
J AIUATY . otaecunmn arcs sssnnsgotsnsss mens igmin 2,890 1,740 2,180 575 . 66 
HK CDINIArY use cansvionsvnsnnsassnnsnsssenssssFosn 2,230 1,670 1,930 .509 «55 
MAT... cr svasisneneonasscinndnsisssnvinyosoninn 3,380 1,570 1,880 .496 57 
ADT. Liaveieteninsvcnsmanasisisnsssmnissniins 23, 200 3,870 13, 600 3.59 4.00 

BY cecesnmieinsiins Bsns inn saa a Late ee 15,600 4,740 8, 660 2.28 2.63 
JUNC sense rsvesnasnnrnasnsnssnsibornsssussinss 19, 300 5,320 10, 800 2.85 3.18 
July...... Ger sntaamat nanan niet denen en sadn 9,400 2,280 4,310 1.14 1.31 
ATITUSE or sus sanonisanes veonsins saunns sons snssss 4,410 1,390 2,710 .715 82 
SOD OIMDICT snes snvssssesasonvssiossnsransnss sass 7,810 1,570 4,610 1.22 1.36 

NB YOO. caida diar sesso inne ats 23,200 1,390 5,260 1.39 18.88           
  

No soompted by engineers of the United States Geological Survey from records of daily flow fur- 
nished by the Menominee & Marinette Light & Traction Co.
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BRULE (MENOMINEE) RIVER NEAR FLORENCE, WIS. 

Location.—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 mouth of Paint Creek, 
and 6 miles above mouth of Michigamme River, both of which enter from the left. 

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

RECORDS AVAILABLE.—January 24, 1914, to February 20, 1916, when station was 
discontinued. 

Gaae.—Chain gage fastened to upstream side of highway bridge; read by R. N. 
Washburn. 

DiscHARGE MEASUREMENTS.—Made from highway bridge or by wading. 
CHANNEL AND CONTROL.—Firm gravel; smooth. Left bank high; right bank of 

medium height and may be overflowed during extremely high stages. 
EXTREMES OF DISCHARGE.—1914-1916: Maximum stage recorded, 4.6 feet at 1 p. m. 

May 1 and 3, 1914 (discharge, 1,730 second-feet); minimum discharge recorded 

.by current-meter measurement made February 4, 1915, (discharge, 185 second- 
feet). 

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

Recurarion.—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 during remainder of the year probably 
natural. The natural flow may be increased somewhat throughout the year by 
discharge from mine pumpage. 

Accuracy.—Stage-discharge relation permanent, except when affected by ice. 
Rating curve well defined between 262 and 968 second-feet; gage read once 
daily, to quarter-tenths. Discharge ascertained by applying daily gage heights 

to rating table, except for period when stage-discharge relation was affected by 
ice, for which it was obtained from discharge measurements, observer’s notes, 

and weather records. Owing to uncertainty in accuracy of gage readings, and 
diurnal fluctuation, open-water records only fair; winter records roughly ap- 

proximate. 

Discharge measurements of Brule River near Florence, Wis., during the year ending 
Sept. 30, 1916. 

Made by H. C. Beckman.] 

  

  

Gage Dis- ] Gage Dis- 
Date. height. | charge. Date. height. | charge. 

Feet. Sec.-ft. Feet. | Sect. 
NOY. Oi on i. 2.27 SIN Reb Bb... re sa ee 3.70 278 
Jon Bae. SL Ls seis sae 3.23 281               

a Incomplete ice cover. b Complete ice cover.
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Daily discharge, in second-feet, of Brule River mear Florence, Wis., for the year ending 
Sept. 30, 1916. 
  

  

1... 401 376 561 305 305 || 16... 561 788 305 351 305 
2 401 427 572 305 305.117... 561 673 305 376 305 
Sone 351 453 506 305 05H 18....... 730 561 305 401 305 
4. ss 351 561 506 351 200: 11 19:...... 1,150 534 284 427 305 
B..arc- 376 453 427 305 284 || 20... 1,340 534 262 453 305 

Outainie u's = 351 351 401 272 206 f1.21.....-. 1,090 534 262 i BE ty 
Toutcnoo 351 401 401 272 305-11 22... .--- 673 453 284 483 vere 
Burress 351 561 376 284 305 |: 23.....-. 480 453 305 453... ens 
O.eevn- 376 506 328 328 305.1 24... 480 453 305 453 1... nee 
B....... 351 506 284 328 305-1 2b is 453 453 284 453 foie cn 

376 968 328 351 305 453 480 284 497 | avi as 
351 | 1,030 351 351 305 480 506 284 401 |... =.o-- 
376 | 1,090 351 351 305 506 673 305 B76 |. onuvns 
534 | 1,090 351 351 305 561 617 305 OBL |. renal. 
589 968 328 351 305 453 561 305 VE                               

Nore.—Stage-discharge relation affected by ice, Dec. 1 to Feb. 20. 

Monthly discharge of Brule River near Florence, Wis., for the year ending Sept. 30, 1916. 

[Drainage area, 344 square miles.] 

  

  

  

  

Disc in second-feet. scharge in second-feet Reign 

(depth in 
Month. Per inches on 

Maximum. | Minimum. | Mean. | square frame 
mile. : 

OCTODOT. Joins san ns asnnnsnnnsinasnsinassiss 1,340 351 524 1.52 1.75 
November... 1,090 351 600 1.74 1.94 
December. 572 262 347 1.01 1.16 
January :..... 453 272 364 Tt 1.22 
FeBrusty 1-20: .. ccs caso nnnsintssrgharsmassn 305 284 303 . 881 . 66             

PINE RIVER NEAR FLORENCE, WIS. 

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

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

REcorDS AvArLABLE.—January 22, 1914, to September 30, 1916. 

Gaae.—Standard chain gage fastened to guard rail on upstream side of bridge; read 
by William Taft. 

DiscHARGE MEASUREMENTS.—Made from upstream side of bridge or by wading. 

CHANNEL AND cONTROL.—Coarse gravel-and stones; left bank high and not subject 
to overflow; extremely high water may overflow right bank around approach to 
bridge. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year 9.25 feet at noon, 

April 23 (discharge about 4,520 second-feet); minimum estimated discharge 118 
second-feet, February 13 to 15. 

1914-1916: Maximum recorded stage April 23, 1916; minimum stage recorded, 
1.6 feet, September 6 and 7, 1915 (discharge, about 118 second-feet). 

Ice.—Stage-discharge relation seriously affected by ice. 
REecuraTION.—River not used for log driving during year. Gates of a dam below 

station remained open throughout the year.
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Accuracy.—Stage-discharge relation practically permanent; rating curve fairly well 
defined between 200 and 418 second-feet and well defined between 418 and 1,540 

second-feet; extension of curve below 200 and above 1,540 second-feet may be 
subject to considerable error. 

ascertained by applying daily gage heights to rating table, except for period when 
stage-discharge relation was affected by ice, for which it was obtained from results 
of discharge measurements, observer’s notes, and weather records. 

Gage read once daily to half-tenths. Discharge 

Open-water 
records good except during extremely high and low stages; winter records fair. 

Discharge measurements of Pine River near Florence, Wis., during the year ending Sept. 30, 

  

  

                
  

  

  

  

1916. 

oe Gage Dis- re Gage Dis- 
Date. Made by height. | charge, || 2% Made by: height. | charge. 

Feet. | Sec.-ft. Feet. Sec.-ft. 
Nov. | H.-C. Beckman........ 2.24 293 || Feb. 5¢| H.C. Beckman........ 3.60 204 

0 |ame w Os site oo aie 2.12 940. neMar, S10. i dO. aie ae 4.00 220 
Jan, 8a....5 dottein ins 3.70 245 j-<June 16. W. @, Hoyt... ..- i... 5.22 1,430 

a Ice cover at control. 

Daily discharge, in second-feet, of Pine River near Florence, Wis., for the year ending 
Sept. 30, 1916. 

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

Veit ind 352 352 655 319 210 210 552 | 1,540 869 | 1,170 434 225 
A Site 352 336 638 319 240 210 620 | 1,430 | 3,100 | 1,210 418 225 
Sass an 352 319 638 287 256 210 690 | 1,290 | 2,860 | 1,170 418 225 
A ana 319 319 638 266 196 210 761 | 1,210 | 2,780 | 1,130 402 256 
a 319 303 620 256 204 212 833 | 1,190 | 2,540 | 1,050 385 352 

0. Stitt ans 319 303 620 240 196 214 869 | 1,090 | 2,460 905 385 552 
ea Tes 303 319 603 240 196 216 941 | 1,010 | 2,310 833 385 690 
iid ve 287 319 586 245 183 218 977 | 1,010 | 2,240 690 385 833 

9) 287 | 336 | 552| 240| 169| 218|1,010| 1,050 | 2,100 | 552 | 368 | 941 
10s eas 287 352 501 225 169 220 | 1,080 | 1,050 | 2,100 518 352 941 

287 385 484 210 143 220 | 1,120 | 1,050 | 1,840 484 352 941 
303 620 451 168 143 225 1 1,190 977 { 1,720 468 385 941 
319 905 451 156 118 225 | 1,220 905 | 1,480 418 385 977 
352 | 941 | 484 | 143| 118| 225[1,260| 869 (1,480 | 385| 368 977 
385 977 518 130 118 225 | 1,430 797 | 1,430 352 352 | 1,290 

418 | 1,010 518 130 143 240 | 1,430 725 | 1,380 352 352 941 
620 | 1,050 501 130 169 240 | 1,480 690 | 1,380 352 319 905 
586 | 1,050 468 143 169 256 1 1,540 690 | 1,380 368 287 869 
552 | 1,010 451 143 169 256 | 1,600 690 | 1,290 368 287 797 
552 977 451 143 180 256 | 2,030 655 | 1,210 385 385 725 

le Sa ee 518 941 451 156 185 270 | 3,180 655 | 1,050 402 368 655 
a 518 905 432 168 185 270 | 3,360 690 941 385 352 552 

er aa atlete 484 905 432 168 190 287 | 4,370 725 977 385 352 518 
icine 518 833 418 168 190 287 | 3,180 833 977 385 336 552 
as ie nA ini 484 833 418 156 196 303 | 2,860 833 977 368 319 586 

De na. 451 797 418 156 200 319 | 2,540 869 941 352 287 620 
cic con saa 418 761 418 156 205 852 | 2,310 | 1,050 905 352 256 655 

aT eas 385 761 385 156 205 368 | 2,100 | 1,010 905 385 256 690 
at aaa 385 725 385 156 210 385 | 1, 840 977 977 418 256 725 

80 tiie 352 690 352 ISD beeseas 451 | 1, 660 977 | 1,050 451 225 725 
Stine. ia. 352 1. ...-- 330 210: |. eansd AB ecu d 003 1.40. 451 225 aaa                         
  

Nore.—Stage-discharge relation affected by ice Nov. 29 to Apr. 14.
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Monthly discharge of Pine River near Florence, Wis., for the year ending Sept. 30, 1916. 

[Drainage area, 518 square miles.] 

  

  

  

    

Discharge in second-feet. 
Run-off 
{dpi in 

Month. Por inches on 

Maximum. | Minimum. | Mean. | square | drainage ilo. | area). 

OCEOOL ovis cvisns o cin sans sms ss ann nia wk 620 287 401 0.774 0.89 
ILL ee NEWER SOR Sat ES LT 1,050 303 678 1.31 1.46 
nr AER NE Sa TL a ad 655 330 492 . 950 1.10 
JOY Coe Coli areas ds ale aw i Sie 319 130 192 371 .43 
HOITUMATY ooo ci viiaicn von inom Basses sna vans 256 118 181 349 38 
March... ne he a eae 484 210 267 515 59 
ROM. ie, is gh os inanimate 4 nk 4,370 552 1,670 3.22 3.59 
CR RR I 1,540 655 950 1.53 2.11 
JHB, cic ses Stems ibs as nts smn satdn senin 3,100 869 1,590 3.07 3.42 
July. re ra id. 1,210 352 5 1.09 1.26 
TUS och si Sele sansa ds Wad unsia alse n sn 434 225 343 662 76 
BePIINGY. ane. ses it rsa sas fa rt vn 1,290 225 696 1.34 1.50 

Mhevear. i... ol ete sar ns 4,370 118 666 1.29 17.49           

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 miles above mouth. 

DRAINAGE AREA.—240 square miles (measured on map issued by Wisconsin Geological 

and Natural History Survey, edition of 1911; scale, 1 inch==6 miles). 
REecorDs AvAaiLABLE.—February 26, 1914, to September 30, 1916. 
Gaae.—Chain gage fastened to guard rail on upstream side of ridge; read by Frank 

Bunce. 
Di1scHARGE MEASUREMENTS.—Made from a highway bridge a quarter of a mile down- 

stream from the bridge to which the gage is attached or by wading. 

CHANNEL AND CONTROL.—Solid rock and some loose granite boulders; channel per- 
manent but very rough at gage. Banks medium high; not subject to overflow. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.6 feet at 8.30 a. m. 

June 4 (discharge 1,160 second-feet); estimated minimum discharge, 128 second- 
feet, February 2. 

1914-1916: Maximum stage recorded, 4.65 feet at 8.10 p. m. July 14, 1914 

(discharge 1,200 second-feet); minimum stage recorded, 1.55 feet September 7, 
1915 (discharge 109 second-feet). 

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

Accuracy.—Stage-discharge relation permanent, except when affected by ice. 
Rating curve well defined between 180 and 1,120 second-feet. Gage read once 

daily, to quarter-tenths. Discharge ascertained by applying daily gage heights 
to rating table, except for period when stage-discharge relation was affected by ice, 
for which it was ascertained from discharge measurements, observer’s notes, and 
weather records. Open-water records excellent, except for extremely high 

stages, for which they are good; winter records fair.
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Discharge measurements of Pike River at Amberg, Wis., during the year ending Sept. 30, 

  

  

1916. 

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

Feet. | Sec.ft. Feet. | Sec.-ft. 
Nov. 81 H.C, Beckman........ 2.00 198 || Mar. 10a | H. C. Beckman........ 1.95 151 
Jan.10¢..... AOI. i. i ees 1.92 170: June 17{ W.G. Hoyt........-..; 3.55 701 
Heb. 7a ;..... 0. owes tn ans 2.18 142 17. 0.0 crss.tasiiismss 3.55 714                 
  

a Tce at control. 

Daily discharge, in second-feet, of Pike River at Amberg, Wis., for the year ending Sept. 30, 
16. 
  

  

            

  

          

1916 

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

396 204 138 180 476 444 412 820 258 192 
412 204 128 169 582 510 444 820°: 230 199 
380 204 138 158 620 412 | 1,080 738 244 180 
333 192 138 158 620 444 | 1,160 582 348 185 
318 192 138 156 582 364 | 1,080 476 333 217 

185 192 138 154 546 428 904 396 273 258 
318 180 142 152 510 364 820 348 230 318 
258 180 148 150 510 348 778 318 ny 348 
258 169 148 150 510 348 862 318 204 348 
176 170 158 151 620 546 990 288 204 318 

288 158 158 148 738 364 947 288 973 303 
364 148 162 150 904 460 904 244 23 303 
318 162 169 148 904 348 820 244 230 412 
230 158 158 142 862 318 738 230 217 412 

230 169 154 138 820 380 698 230 204 396 

230 158 158 142 738 476 698 303 204 348 
244 169 158 148 698 620 698 303 192 333 
258 192 162 148 658 444 698 288 333 318 
273 192 169 158 582 582 582 244 364 288 
288 192 169 169 738 510 510 230 348 273 

303 192 169 169 947 582 510 230 318 230 
318 230 180 169 | 1,080 444 658 217 273 230 
318 204 192 158 | 1,120 428 582 217 258 244 
318 180 192 169 990 380 476 217 230 230 
303 169 180 169 862 364 510 204 244 333 

273 169 169 192 778 333 493 303 217 288 
230 162 169 230 738 364 428 348 204 546 
217 154 158 258 658 396 380 412 199 990 
204 158 158 288 546 318 364 396 192 990 
204 158 0... 0... 318 476 303 738 476 180 820 
204 165.7... BLY as 28S ens 288 180 os     
  

Nore.—Stage-discharge relation affected by ice Dec. 14 to Apr. 8. 

Monthly discharge of Pike River at Amberg, Wis., for the year ending Sept. 30, 1916. 

[Drainage area, 240 square miles.] 

  

  

  

  

Discharge in second-feet. is ge in second-feet Run-off 

in in 
Month. Por inches on 

Maximum. | Minimum. | Mean. square rafanse 

OC ODO. Ls hes ini nein re Panes Sieh Snail 348 128 206 0.858 0.99 
NOVeIDer. ...., iiss chen ad as ins Simanuta sos 620 162 351 1.46 1.63 
December... oo... ov haat 412 176 279 1.16 1.34 
JANUALY oh nn a El St i eR ys 230 148 178 L742 .86 
BODY... ee be ee iit a Cae eal 192 128 159 . 662 7 
EON Ce i ce Ti te pe tne SR re dai 412 138 181 . 754 «37 

AD eins Hi mt Bri i aE Se res 1,120 476 714 2.98 3.32 
Ye es i a RE RT SR Sn 620 288 416 1.73 1.99 

JUNE se Rs eat eisai aes 1,160 364 699 2.91 3.25 
JO ir i ee Pete dat ene 820 204 355 1.48 1.71 
AUTOS, co cee ovis set ans ns snan cme isbn Shnnes 364 180 246 1.02 1.18 
SOD eMDICE i i ree Teas a aed 990 180 362 1.51 1.68 

hE Jeol. sass sis asain tan aes 1,160 128 344 1.43 19.53           
 



STREAMS TRIBUTARY TO LAKE MICHIGAN. 31 

PESHTIGO RIVER AT HIGH FALLS, NEAR CRIVITZ, WIS. 

Locarion.—In sec. 1, T. 32 N., R. 18 E., at High Falls, near Crivitz, Marinette County, 

about a quarter of a mile downstream from power house of Wisconsin Public Serv- 
ice Co., 1 mile upstream from Thunder River (coming in from the right), and 15 

miles by road northwest of Crivitz. 
DRAINAGE AREA.—H85 square miles (measured on map issued by Wisconsin Geo- 

logical and Natural History Survey, edition of 1911; scale 1 inch=6 miles). 
Recorps AvAarLABLE.—October 1, 1912, to September 30, 1916. 
Gaae.—Barrett and 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 gage. 
CHANNEL AND CONTROL.—Banks at control amd measuring section are high and not 

subject to overflow. Control at low stages is a small gravel riffle about 50 feet 

downstream from gage; at medium and high stages this control is apparently 
drowned out and control probably formed by some point farther downstream. 

EXTREMES OF DISCHARGE.—1912-1916: Maximum stage from water-stage recorder, 

7.2 feet May 13, 1916 (discharge, 3,480 second-feet); minimum stage, 1.1 feet at 
5 p.m. March 21, 1915 (discharge, 54 second-feet). Owing to artificial regula- 
tion extremes given do not represent the natural flow. 

Ice.—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. 
Reaurarion.—Flow controlled by operation of power plant. During log-driving 

seasons large and sudden fluctuations are caused by the operation.of logging and 
sluice gates. Fluctuations due to changes in load are relatively small. The 

mean monthly flow does not represent the natural flow because of storage. 

Accuracy.—Stage-discharge relation permanent; not affected by ice; rating curve 
well defined between 145 and 3,980 second-feet. Discharge ascertained by aver- 
aging the results obtained by applying gage heights for hourly or other regular 

intervals to rating tables. Records good, except for brief periods for which dis- 

charge was partly estimated. 

Discharge measurements of Peshtigo River at High Falls, near Crivitz, Wis., during the 
year ending Sept. 30, 1916. 

[Made by H. C. Beckman.] 

  

  

Gage Dis- Gage Dis- 
Date. height. | charge. Date. height. | charge. 

Feet. Sec.-ft. Feet. Sect. 
May 12... 000. ana. 3.85 LUO May 15.....00a cits enshenss 1.80 200 

BB cars ret 7.20 3,480 Biol re rea 3.00 847 
5.20 2,240            
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Daily discharge, in second-feet, of Peshtigo River at High Falls, near Crivitz, Wis., for the 
year ending Sept. 30, 1916. 

  

  

  

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

Yok. 570 461 625 207 229 318 580 | 1,480 980 | 1,530 803 562 
Rl dia. 555 523 498 185 216 353 317 | 1,620 | 1,230 | 1,530 687 576 
Ds ihn Bad 339 533 515 363 208 499 453 | 1,680 | 1,350 | 1,560 746 389 
A ase 436 521 522 400 211 496 518 | 1,810 | 2,410 | 1,350 605 370 
Bs anita ais - 394 547 355 422 217 277 520 | 1,660 | 2,850 | 1,340 606 470 

Glia i 330 537 537 436 94 412 520 | 1,820 | 2,820 | 1,110 456 502 
Cr tion, 316 320 504 405 184 497 521 | 1,890 | 2,660 827 534 555 
Sa. 308 458 507 381 229 514 530 | 2,010 | 2,470 680 538 584 
Oia 312 505 517 224 215 545 300 | 1,760 | 2,470 723 489 636 

30. os sot 127 499 445 291 222 540 422 | 1,000 | 2,660 675 528 457 

Ta ts 246 506 398 339 236 534 481 | 1,010 | 1,960 491 566 824 
aa 315 511 222 339 248 297 485 | 1,200 | 2,380 490 561 960 

DS i Laks 304 507 354 381 97 476 497 | 1,690 | 2,170 524 388 985 
ina 311 282 405 416 196 556 | 1,000 628 | 2,030 562 498 763 

50. Aki ne. 314 418 395 422 238 534 | 1,760 639 | 1,650 556 546 732 

10 as. 310 476 560 228 250 520 | 1,610 | 1,370 | 1,580 689 528 798 
Nai. 00.0 120 451 506 364 248 538 | 1,680 | 1,620 | 1,580 593 531 594 
Ns. erseennie 280 408 478 369 246 524 | 1,670 | 1,290 | 1,410 535 546 736 
+ IR 414 408 272 247 240 274 11,730 | 1,090 | 1,400 520 556 621 
or. fares 404 402 418 220 102 443 1 2,020 | 1,120 | 1,350 583 387 576 

407 252 469 226 206 496 | 2,330 783 549 488 585 
429 359 408 204 229 532 | 2,680 | 1,050 | 1,040 436 533 599 
401 412 413 72 240 417 | 2,670 | 1,050 | 1,180 613 538 604 
224 460 395 187 250 409 | 2,810 | 1,060 | 1,210 534 551 476 
446 475 178 229 268 432 | 2,700 | 1,080 | 1,080 480 560 578 

RR 504 672 180 215 270 286 { 2,370 940 | 1,030 480 573 646 
Brn, 521 674 354 122 100 442 | 2,150 940 727 404 843 

ot RC a 515 590 390 90 206 509 | 1,980 702 799 866 497 {1,180 
20 uh in Lt 534 747 390 198 273 508 | 1,820 | 1,080 914 984 530 | 1,130 
D0 Gu 541 693 393 89:4......% 525 | 1,550 1,030 994 570 | 1,060 
Beeman 309:1....uc 421 116. :. 604 \....... T0400. on, 1,070 5001: . 2                           

Nore.—Gage not in perfect operation Nov. 18-25, Dec. 10-16, 22, 23, 29, 30, Jan. 4-7, 16, 22, 27, Feb. 2-14, 
Mar. 23-25, May 19, 20, 27, July 26, 27, Sept. 4-7, 12-14; discharge for these days estimated from power-house 
records. 

Monthly discharge of Peshtigo River at High Falls, near Crivitz, Wis., for the year ending 
Sept. 80, 1916. 

[Drainage area, 585 square miles.] 

  

  

  

      

Discharge in second-feet. 
Run-off 
(depth in 

Month. Por inches on 
Maximum. | Minimum. | Mean. | square | drainage 

mile. area). 

OCEODOY sei 0 vie he sie irs irc abn sw ART Ah 570 120 372 0.636 0.73 
NOVEIIDEL, . i J voi etn sds ds uns Sone seen 3% 747 252 487 . 832 03 
Deore. oi det iat Sd Sd tte ve btm ina 625 178 420 L718 >33 
TITY ie ous sa Satna Mea Bonin Fa 235" 436 72 271 .463 .53 
FD CDIIILY. ei dene denna sie Shinn Sma iis war ae 273 94 213 . 364 .39 
March 604 274 462 L790 .91 

2,810 300 1,360 2,32 2.59 
2,010 628 1,270 2.17 2.50 
2, 850 767 | © 1,640 2.80 3.12 
1, 560 436 794 1.36 1.57 

803 387 545 .932 1.07 
1,180 370 680 1.16 1.29 

© 2,850 72 708 3.21 16.46 
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OCONTO RIVER NEAR GILLETT, WIS. 

Locarion.—In sec. 34, T. 28 N., R. 18 E., at steel highway bridge 2} miles southeast 

of Gillett, Oconto County, and about 27 miles above mouth of river. 
DRAINAGE AREA.—678 square miles (measured on map issued by Wisconsin Geological 

and Natural History Survey, edition of 1911; scale, 1 inch=6 miles). 
RECORDS AVAILABLE.—June 7, 1906, to March 30, 1909; January 6, 1914, to Septem- 

ber 30, 1916. 
Gace.—Chain gage attached to iron railing on upstream side of bridge; read by Miss 

Nettie Gilbertson. Zero of gage used from January 6, 1914, to September 30, 
1916, is 4 feet above that of gage used June 7, 1906, to March 31, 1909. 

DiscHARGE MEASUREMENTS.—Made from upstream side of bridge. 
"CHANNEL AND cONTROL.—Gravel; fairly permanent. Left bank of medium height 

and not subject to overflow; during extremely high stages water may overflow 

right bank around end of bridge. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.3 feet, at 3.30 

p. m: April 25 (discharge, 3,220 second-feet); minimum discharge estimated, 305 
second-feet during February. 

1906-1915: Maximum stage recorded April 25, 1916; minimum open-water 
discharge, 95 second-feet January 3 and 6, 1907. 

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

REecuLAaTION.—A dam above the station stores water to float logs during the spring; 
except when dam is in operation flow at the gage is natural. 

Accuracy.—Stage-discharge relation practically permanent, except for the effect of 
ice. Rating curve well defined, between 239 and 1,790 second-feet. Gage read 

once daily to quarter-tenths. Discharge ascertained by applying daily gage 
heights to rating table, except for period when stage-discharge relation was 
affected by ice, for which it was ascertained from discharge measurements, 

observer’s notes, and weather records. Open-water records good, except at 
extremely high stages, for which they are only fair; winter records fair. 

Discharge measurements of Oconto River near Gillett, Wis., during the year ending Sept. 30, 

  

  

            

1916. 

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

rT | 

Feet. | Sec-ft. Feet. | Sec.-ft. 
Nov. 9.1 H. C. Beckman,....... 1.42 481 || Mar. 9e¢| H.C. Beckman........ 21 345 
Jaw. 7d)..... AO. 3.34 334 HL Apr. 4b W. GQ. Hoyt............ 7.40 2,220 
Feb. d4a|..... do. sonia 2.70 305 || June 26 | H. C. Beckman........ 2.51 1,080 

J 

a Ice at control. : b Ice jam below gage. 

89873°—wsp 434—17T—3
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Daily discharge, in second-feet, of Oconto River near Gillett, Wis., for the year ending 
Sept. 30, 1916. 

  

  

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

Pi ian 468 | 446 | 1,060 | 403 | 324 | 342 1,500 |1,640 | 1,860 | 930 | 642 446 
Bai on 468 | 492 |1,060 | 400 | 324 | 342 1,860 |1,570 | 1,570 | 1,020 | 642 424 
Sena. aie, 468 468 | 1,020 396 324 342 | 2,090 | 1,430 | 1,860 960 642 424 
Bahn ate waitin 468 403 0 394 305 342 | 2,220 | 1,430 | 2,160 930 670 492 

B53 as ar. 403 468 810 388 305 342 | 1,790 | 1,360 | 2,160 930 698 468 

Or. ela 362 446 810 384 305 342 | 1,860 | 1,290 | 1,720 840 670 515 
Ts 403 | 446| 840 | 354| 305| 342 (1,860 [1,160 | 1,860 | 642 | 670 565 
Bae iets 382 492 670 380 305 342 | 1,720 | 1,090 | 2,020 725 642 590 
ei iia 362 515 670 378 305 345 | 1,290 | 1,060 | 2,710 698 642 642 

0. nn, 382 590 670 374 306 362 | 1,160 | 1,090 | 2,160 642 670 615 

Yor on 403 960 670 370 305 382 | 1,160 | 1,020 | 2,390 615 670 698 
1 eee, 446 960 424 365 305 382 11,360 | 1,090 | 2,550 565 615 752 
33. a, 468 | 1,020 424 362 305 403 | 1,430 | 1,160 | 2,550 565 565 870 
da. 468 | 1,020 466 360 305 403 | 1,570 | 1,220 | 2,390 | 1,360 515 870 
9............5. 515 992 424 360 324 403 | 1,570 | 1,570 | 2,320 5 492 930 

10, ee a 492 960 424 354 324 424 | 1,640 | 1,360 | 1,860 565 468 900 
Iie ncn snionsinis i 565 960 424 352 324 424 | 1,570 | 1,430 | 1,860 642 468 840 

18. aia, 698 424 348 324 468 | 1,720 | 1,790 | 1,860 604 446 752 
30. iu... 0 | 1,020 424 345 324 468 | 1,790 | 1,570 | 1,640 565 446 725 

20... 780 960 424 342 324 515 | 2,020 | 1,570 | 1,720 615 468 698 

698 992 420 340 324 515 | 2,390 | 1,500 | 1,290 780 468 698 
725 960 415 338 324 515 12,950 | 1,430 | 1,290 725 403 670 
698 960 410 336 324 515 | 3,130 | 1,290 | 1,160 725 403 615 
615 960 405 334 324 565 | 2,950 | 1,160 | 1,160 468 424 590 
565 405 332 342 565 | 3,220 | 1,220 | 1, 515 424 565 

492 992 405 332 342 670 | 2,950 | 1,360 | 1,160 642 424 615 
468 | 1,020 405 330 342 725 | 2,320 | 1,060 | 1,090 615 403 840 
468 | 1,160 405 328 342 840 | 2 960 960 698 403 900 
515 | 1,090 405 326 342 960 | 2,020 780 960 698 403 
515 | 1,090 405 S24. nla. ,090 | 2,020 725 930 670 424 | 1,020 
408. onal nivn 403 SSNs vans 1520080 as L720 wn. 670 A041 ae 

  

                        
  

NotE.—Stage-discharge relation affected by ice Dec. 15 to Apr. 5. Discharge July 18 interpolated; gage 
apparently read in error. . 

Monthly discharge of Oconto River near Gillett, Wis., for the year ending Sept. 30, 1916. 

[Drainage area, 678 square miles.] 

  

  

  

  

  

  

Discharge in second-feet. 
Run-off 
(depth 

Month, Per es on 

Maximum. | Minimum. | Mean. u Tanase ximu inimum a sau jars area). 

840 362 518 0.764 0.88 
1,160 403 823 1.21 1.35 
x 403 563 830 96 
403 324 358 528 61 
342 305 320 472 51 

1,290 342 515 760 88 
3,220 1,160 1,970 2.91 3.25 
1,790 1,290 1.90 2.19 
2,710 930 1,740 2.57 2.87 
1,360 468 716 1.06 1.22 

6! 403 527 777 : 
1,020 424 688 1.01 1.13 

DNOYOAr cv sonsvssrumnsnsunvzpsahoiness in 3,220 305 834 1.23 16.75          
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WOLF RIVER 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.—T97 square miles. 
RecorDs AvAmLABLE.—May 9, 1907, to March 31, 1909; February 10, 1911, to Septem- 

ber 50, 1916. 
GAGE.—Chain gage fastened to downstream side of new bridge on December 9, 1914. 

May 9, 1907, to November 29, 1914, vertical staff gage fastened to downstream 

abutment. Both gages at same datum; gage read by Jerome M. Beauprey. 

DiscHARGE MEASUREMENTS.—Made from the bridge. 
CHANNEL AND CONTROL.—Gravel; smooth and practically permanent. Banks of 

medium height; overflow improbable. During the last part of November and the 
first part of December, 1914, a new bridge was erected at site of old gage. The 

construction of the new piers apparently changed conditions of channel as shown 
by plotting of current-meter measurements made since the bridge was built. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.0 feet at 4 p. m. 
April 22 (discharge, 3,370 second-feet); minimum discharge about 414 second-feet 

January 15 to 17. 
1907-1909 and 1911-1916: Maximum discharge recorded, 3,910 second-feet Sep- 

tember 2, 1912; minimum discharge during open-water periods, 275 second-feet 
September 26, 1908. 

Ice.—Stage-discharge relation seriously affected by ice. 
REecuraTiON.—The river and its main tributaries above Keshena are controlled to 

some extent by logging dams. 

Accuracy.—Stage-discharge relation permanent, except for effect of ice. Rating 
curve well defined between 510 and 2,260 second-feet; above and below these 

limits curve is extended and subject to error. Gage read twice daily to quarter- 
tenths. Discharge ascertained by applying mean daily gage heights to rating 
table, except for period when stage-discharge relation was affected by ice, for 

which it was ascertained from discharge measurements, observer's notes, and 
weather records. Open-water records excellent, except for extremely high and 
low stages, for which they are fair; winter records fair. 

Discharge measurements of Wolf River at Keshena, Wis., during the year ending 
Sept. 30, 1916. 
  

    

  

we Gage Dis- Gage Dis- 
Date. Made by height. | charge. | Pate: Made by height. | charge. 

Feet. See.-ft. | Feet. | Sec.-ft. 
Nov. 11 | H. C. Beckman........ 2.26 834 || Mar. 8¢| H.C. Beckman........ 2.93 469 

: Yi... = G0... i stasis 2.39 909 ! Apr. 55] W. GQ. Hoyt............ 3.95 1,310 
Jan... 6m... BO ess ae sn De els 3.80 462 || June 22 | H. C. Beckman........ 3.14 1,360 
Feb, 3dl..... LL Tp DE 3.28 490 || Sept. 11 | E. L. Williams......... 2.09 756             
  

a Ice at control. ; b Ice jam below gage.
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Daily discharge, in second-feet, of Wolf River at Keshena, Wis., for the year ending 
Sept. 30, 1916. 
  

  

  

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

oats 510 586 648 586 475 475 | 1,120 | 1,910 810 | 1,190 909 627 
RHI 547 | 547| 670 | 510] 482) 475|1,180 | 1,840 | 1,770 | 1,380 | 1,020 586 
BE iad 547 459 692 510 490 475 859 | 1,640 | 2,470 | 1,250 909 670 
ge 510 | 459 | 670 | 492| 492| 4751,300|1,640 | 2,400 | 1,130 | 909 627 
Bose Bivins 547 459 670 475 475 | 1,310 | 1,570 | 1,980 | 1,070 | 1,020 627 

510 | 459 | 715| 462| 510 475 1,300 (1,500 |1,910 | 960 | 909 627 
510 510 786 460 510 472 11,300 | 1,500 | 2,120 960 762 810 
475 547 715 460 510 469 | 1,300 | 1,380 | 2,920 909 715 909 
443 547 627 460 510 472 | 1,240 | 1,440 | 2,920 810 715 715 
459 566 627 459 510 475 | 1,300 | 1,310 | 2,770 715 762 762 

1. 0 586 859 627 443 510 472 | 1,440 | 1,500 | 2,690 762 762 762 
10. ie aaiee 627 960 627 436 510 468 | 1,640 | 1,440 | 2,400 960 762 | 1,020 
130 el, 627 (1,380 | 627 | 428 | 510| 465 1,640 | 1,250 | 2,050 | 1,130 | 810 | 1,440 
Td a 670 | 1,070 627 421 510 462 | 1,770 | 1,250 | 1,910 | 1,070 810 | 1,500 
Rhhl2 th a0 670 | 1,020 606 414 510 459 | 1,840 | 1,640 | 1,840 | 1,070 715 | 1,020 

Boe loth 670 | 810 | 606| 414| 510| 464 1,910 | 1,910 | 1,840 1,020 | 670 850 
Y ait ium 670 810 606 414 501 470 | 1,910 | 1,910 | 1,770 | 1,070 670 | 1,130 
SS eh 810 909 586 428 492 475 | 1,910 | 1,640 | 1,700 909 670 | 1,070 
qh 1,020] 586 | 428 | 492 | 500 | 1,980 | 1,190 11,640 | 810] 670 | 1,070 
oe Se 859 | 1,020 586 459 490 528 | 2,770 | 1,380 | 1,570 762 627 | 1,070 

orn bas 715 950 586 475 490 510 | 3,370 | 1,440 | 1,380 715 627 | 1,020 
scrote 715 757 586 510 490 547 | 3,220 | 1,250 | 1,380 960 627 715 
Se as tL 715 666 586 510 490 586 | 2,920 | 1, 1,310 762 627 762 
i a, 715 692 | 586 | 510 490 627 ]2,920(1,380|1,310| 627 586 909 
canis 670 762 586 547 490 648 | 2,690 | 1,250 | 1,310 627 627 810 

fdr 00 0 670 | 786 | 586 | 547 | 490] 692 [2,550 | 1,250 [1,250 | 762 | 627 810 
Dea FEL 627 859 566 528 490 762 | 2,400 | 1,190 | 1,250 909 627 | 1,020 
SEER EE 627 834 547 528 490 834 | 2,260 | 1,380 | 1,130 | 1,020 547 | 1,310 

B20... ..0. yon, 627 672 547 510 490 909 | 2,120 | 1,190 | 1,070 909 627 1 1,250 
SO: hr sal 586 627 547 Sl0n. cox - 986 | 2,050 | 1,130 | 1,020 810 586 | 1,250 
Si wii iol O27 fees ss 566 402 | ees abd SOTO [en ines 00. Sa 859 027 voir w                         
  

Nore.—Stage-discharge relation affected by ice Nov. 21 to Apr. 10. 

Monthly discharge of Wolf River at Keshena, Wis., for the year ending Sept. 30, 1916. 

[Drainage area, 797 square miles.] 

  

  

  

            

Discharge in second-feet. 
Run-off 
(depth in 

Month. Per inches on 

Maximum. | Minimum.| Mean. | square | drainage 
Giile area). 

Ola I. fs es aa date A a oe 909 443 627 0.787 0.91 
NOVEIMIDOY. ie ne Lh ee sie ieinis a Fries 1,380 459 753 .945 1.05 
DOCOINDIOL. snot ss esas Ss Te ais 786 547 619 “277 .90 
ry ee Ne a 586 414 478 .600 .69 
ohare a rds ta bs he 510 475 498 .625 .67 
Marvel. oo... iunav ante ll JR 1,070 459 570 .715 .82 
ADIL. dtieein es a RR ARE oh Sd iy En 3,370 859 1,920 2.41 2.69 

AER SR 1,910 960 1,440 1.5 2.09 
FU Te ra er ds Sr melita seals 2,920 810 1,800 2.26 2.52 
TY am 1,380 627 932 1.37 1.35 
ANOS, ne set erat am ee 1,020 547 727 .912 1.05 
Relea. cede ee rote dade es ip ei nl 1, 586 925 1.16 1.29 

PRE Year... aaa tani OR as 3,370 414 939 ( 1.18 16.03 
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i WOLF RIVER AT NEW LONDON, WIS. 

Location.—In sec. 12, T. 22 N., R. 14 E., at Pearl Street highway bridge, New 
London, 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 map issued by Wisconsin Geo- 

logical and Natural History Survey, edition of 1911; scale, 1 inch==6 miles.) 
RECORDS AVAILABLE.—Gage heights March 1, 1899, to September 30, 1916; daily 

discharge determinations October 1, 1513, to September 30, 1916. 
GaceE.—Enameled steel gage, reading from 1.0 to 13.0 feet, fastened to pile under 

downstream side of Pearl Street bridge. Datum of the gage raised 0.641 foot 
March 1, 1911, according to United States Army engineers; zero of gage is at an 

elevation of 748.874 feet above mean sea level, New York City datum. 
DiscHARGE MEASUREMENTS.—Made from Shawano Street bridge, two blocks below 

gage. 
CHANNEL AND CONTROL.—Sand and hardpan; not permanent; no well-defined con- 

trol. Banks at the gage fairly high and not subject to overflow. It is reported 

that during extremely high stages water from Embarrass River flows across the 
city of New London into the channel of Wolf River below the gage. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.7 feet April 4 
(discharge, 8,960 second-feet); minimum discharge, about 815 second-feet, 

March 7 to 10. 
1914-1916: Maximum stage, 9.7 feet April 4, 1916; minimum discharge, 755 

second-feet January 1 to 10, 1915. The United States Army Engineers report a 

stage of 11.6 feet April 16, 1888. 
Ice.—Stage-discharge relation seriously affected by ice. 

RecuraTiON.—Little if any diurnal fluctuation due to operation of power plants on 
river above station observable at the gage; monthly flow natural. 

Accuracy.—Stage-discharge relation not permanent. Rating curve used October 1 

to April 4, well defined between 1,480 and 4,660 second-feet; curve used April 5 
to September 30, fairly well defined between 910 and 9,280 second-feet. Gage 
read at noon each day to nearest tenth. Discharge ascertained by applying 

daily gage heights to rating table, except for period when stage-discharge relation 
was affected by ice, for which it was based on discharge measurements, observer's 
notes, and weather records. Results fair. 

Discharge measurements of Wolf River at New London, Wis., during the year ending 
Sept. 30, 1916. 

  

  

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

Feet. | Sec.-ft. Feet. | Sec.-ft. 
Nov. 13 | H. C. Beckman........ 4.68 2,200 Apr. 61 W.G. Hoyt..........0. 9.45 8,220 
Jm.  5al.ve.e do... vein, 3.40 1,180 ay 15 [B.A Potl8. ..ouvuis ives 7.05 4,090 
Tah. 20]... 00 Fn sais tet sid 3.13 991 || June 27 | H. C. Beckman........ 6.73 3,630 
Mar, %0l....: Go... 5. 2.89 819 || Sept. 7 | E. L. Williams......:.. 2.00 1,020                   

a Ice at control.
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Daily discharge, in second-feet, of Wolf River at New London, Wis., for the year ending 
Sept. 30, 1916. 
  

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

aT 1,480 | 1,450 | 2,640 | 1,260 | 1,020 | 845 | 4,920 | 5,900 | 3,040 | 3,100 | 1,280 | 82 
Dr aye 1,450 | 1,330 | 2,590 | 1,240 | 1,000 | 845 | 6,230 | 5,360 | 3,100 | 3,040 | 1,280 | 840 
eo 1450 | 1,370 | 2,590 | 1,220 | 1,000 | 30 | 8,650 | 5,060 | 3,420 | 2,980 | 1,240 840 
PIR 1,410 | 1,330 | 2,590 | 1,200 | 1,000 | 830 | 8,960 | 4,780 | 3,670 | 2,860 | 1,370 840 
Bc ah ane oe : 1,260 | 2, 1,180 | 1,000 | 830 | 8,650 | 4,390 | 3,850 | 2, 1,370 | 840 

1,180 | 2,220 [ 1,160 | 980 | 830 | 8,060 | 4,160 | 4,160 | 2,680 | 1,460 875 
1,260 | 2 1,160 | 980 | 815 7,510 | 4,050 | 4,640 | 2,560 | 1,460 | 1,020 
1,260 | 1,910 | 1)140| 980 | 8157 3,850 | 5,900 | 2,390 | 1,460 | 1,100 
1,220 {1,790 | 1,140 | 980 | 815 (6,310 | 3,580 | 7,250 | 2,280 | 1,370 | 1,140 
1,220 | 1,640 | 1,140 | 980 | 815 | 5,530 { 3,500 | 8,350 | 2,120 | 1,320 | 1,280 

1,560 | 1,520 | 1,140 | 960 | 830 | 5,200 | 3,420 | 8,650 | 2,010 | 1,320 | 1,280 
2,130 | 1,450 | 1,120 | 960 | 830 | 4,780 | 3,350 | 8,960 | 1,810 | 1,320 | 1,420 
2,350 | 1,390 | 1,100 | 940 | 830 | 4,390 | 3,220 | 8,960 | 1,660 | 1,280 | 1,660 
2, 1,370 | 1,040 | 940 | 830 | 4,050 | 3,280 | 8,650 | 1,510 | 1,280 | 1,810 
2,690 { 1,330 | 1,020 | 940 | 830 | 3,850 | 3,420 | 8,350 | 1,460 | 1,240 | 1,960 

2,640 | 1,330 | 1,020 | 920 | 830 3,850 | 3,670 | 7,780 | 1,560 | 1,240 | 2,010 
2,640 | 1,320 [ 1,020 | 920 | 830 | 3,850 | 3,760 | 7,250 | 1,610 | 1,190 | 2,010 
2,590 | 1,320 | 1,000 | 900 | 830 | 3,850 | 3,850 | 6,760 | 1,610 | 1,140 
2,690 | 1,300 | 1,000 | 880 | 830 | 3,950 | 3,950 | 6,100 | 1,710 | 1,100 | 2,010 
2,920 | 1,300 | 1,000 830 | 4,160 | 3,950 | 5,530 | 1,760 | 1,060 | 1,860 

2,890 | 1,320 | 1,000 4,510 | 3,950 | 5,200 | 1,760 | 1,020 | 1,710 
2,860 | 1,370 | 1,000 4,920 | 4,050 | 4,920 | 1,760 | 1,020 | 1,660 
2,860 | 1,370 | 1,000 5,530 | 3,950 | 4,640 | 1,610 | 980 | 1,560 
2,810 | 1,370 | 1,000 6,310 | 3,850 | 4,390 | 1,460 | 910 | 1,560 
2,860 | 1,370 | 1,000 7,000 | 3,760 | 4,050 | 1,370 | 875 | 1,460 

2,860 | 1,370 | 1,000 7,510 | 3,670 | 3,670 | 1,280 | 875 | 1,420 
2,840 | 1,370 | 1,020 7,250 | 3,580 | 3,580 | 1,240 | 840 | 1,510 
2,810 | 1,350 | 1,020 7,000 | 3,420 | 3,420 | 1,240 | 840 | 1,860 
2,780 | 1,330 | 1,020 6,530 | 3,350 | 3,220 | 1,280 | 840 | 2,060 
2,750 | 1,300 | 1,020 6,100 | 3,220 | 3,220 | 1,320 | 840 | 2,220 
earns 7300 | 1,020 Der RRO ses TS TT                              

Nore.—Stage-discharge relation affected by ice Nov. 21 to Apr. 3. 

Monthly discharge of Wolf River at New London, Wis., for the year ending Sept. 30, 1916. 

[Drainage area, 2,240 square miles.] 

  

  

      

          

Discharge in second-feet. Run-cff 

J (depth in 
Month. aid o I} >: Per ine 16s on 

: inimum. ean. square rainage 
Maximum. mile. area). 

OOLODOT dines uitons ran itin siidinunninssngn 1,950 1,300 1,510 0.674 0.78 
NOVO: eos edn ei 2,920 1,180 2,200 . 982 1.10 
December. .... RE EE ay 2,640 1,300 1,640 .732 .84 
Jaaary. ..00 Loa Sagi AeRny 1, 260 1,000 1,080 .482 . 56 
ODL UY cones cnerniarsenarnss ssn nit ene sansa 1,020 860 927 .414 .45 
MC. caine Toe i aia Sh bain 3,700 815 1,190 .531 .61 
ADL core ir isin by ermine SiR Se a hears 8,960 3,850 5,880 2.62 2.92 

a CE a Le 5,900 3,160 3,890 1.74 2.01 
JOM a i eet a ud 8,960 3,040 5,490 2.45 2.73 
RE a ya 3,100 1,240 1,910 .853 .98 
BUTTE sas sine tin ein onl aw Sins wah om EAE 7 1,460 840 1,150 .513 .59 
SCDIOINNIRT a. i: od edd Stiwas nd sed Sa 2,220 840 1,490 . 665 .74 

ACY ass ae SS 8,960 815 2,360 1.05 14.31     
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 AvAmLABLE.—January 25, 1911, to September 30, 1916. 

Gace.—Vertical staff, head and tail race gages. 
DETERMINATION OF FLOW.—Observations of the head of water flowing over the spill- 

way, the head on the wheels, and the kilowatt output as measured at the switch- 
board, are taken at 6, 7, and 10 a. m., and at 3, 6, and 10 p. m. The flow at
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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, 471 second- 

feet, April 20; minimum mean daily discharge, 46 second-feet October 4. 
1911-1916: Maximum mean daily discharge, 999 second-feet, July 24, 1912; 

minimum mean daily discharge, 17 second-feet, August 30, 1914. These extremes 
are due to regulation. 

Accuracy.—Rating tables used in the determination of daily discharge is based on 
5 discharge measurements. Conditions relative to leakage and plant equipment 
are becoming more unsatisfactory; records as published for year are only fair. 

Daily discharge, in second-feet, of West Branch of Wolf River at Neopit, Wis., for the year 
ending Sept. 30, 1916. 
  

    

    

  

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

1.. 95 88 84 82 86 98 161 189 148 196 329 109 
2 197 87 84 70 82 100 155 178 370 164 167 129 
3 70 85 84 88 82 96 167 154 372 141 137 102 
4. . 108 74 81 90 85 97 156 178 179 113 133 105 
5 86 67 67 89 83 72 141 130 218 167 136 124 

62 68 74 89 58 99 119 185 138 Hy 108 124 
84 56 78 81 77 98 137 129 272 129 122 138 
64 67 73 85 86 93 162 189 408 132 123 143 
66 64 79 55 84 99 107 151 308 102 99 135 
76 76 75 68 85 97 131 194 288 129 114 124 

N...........55 150 97 78 67 87 98 146 188 236 230 132 96 
Vy Wes aidd 72 297 57 74 87 55 162 141 187 57 108 121 
13... ....... 125 96 71 80 57 86 177 192 210 213 84 162 
14... no 88 72 70 74 77 91 168 181 202 55 150 164 
WB. oor ln 77 87 72 85 81 91 172 270 211 197 113 160 

405. esa oihs 66 83 72 60 79 90 169 258 172 97 110 155 
7. eesti 55 84 79 82 81 89 183 187 227 156 106 139 
15... i. 106 96 i 83 79 85 173 187 181 129 104 184 
9. 0 8d 89 51 82 61 209 180 149 118 104 199 
| er SG 95 103 74 88 60 80 471 171 162 171 88 100 

Hvis ndiiny 70 82 73 91 84 98 359 137 162 239 138 90 
et mip sa tnt 67 93 77 85 89 102 257 217 159 118 119 100 

oF Ae 72 89 77 59 83 98 238 195 140 55 88 65 
esta taiie ns 72 95 77 80 91 97 198 170 182 101 106 46 

DD, aside nares 84 88 62 88 86 108 196 191 140 151 95 109 

slo u. Wes was 90 92 64 91 88 80 190 150 133 121 105 131 
Ole sak 86 100 80 86 66 102 179 183 156 164 73 169 
OS tui ainsi 87 92 v3 84 86 132 171 121 156 115 136 202 
DO tei ek 86 98 Vii) 90 85 103 162 179 152 123 93 181 
Sioa. ala 85 90 75 680 on 131 168 128 160 150 115 161 
BY, scorns is sice: 2D ves ons we 81 etree 1221.0, 39 1... 146 113. | ars                       
  

Monthly discharge of West Branch of Wolf River at Neopit, Wis., for the year ending 
Sept. 30, 1916. 

[Drainage area, 108 square miles. ] 
  

  

  

    

Discharge in second-feet. Run-oft 

fdepih in 
Month. Per inches on 

Maximum. | Minimum. | Mean. square | drainage 
mile. area). 

OCOD shri. ans sss sas sr asians rsh as 197 55 87.2 0.807 | - 0.93 
November. . . ies A A ven 217 56 89.5 .829 .92 
DoeomEr..., , viii aes Bored helio is 84 51 73.9 .684 179 
JUAN car. iid i gs se ians ro Sais Ha a rss asin 91 55 79.7 . 738 .85 
obra Y tds tr Tr a A en. 91 57 80.6 . 746 .80 
MPO fei ann sr Shan ass 132 55 95.1 .881 1.02 
BDL coe cdc i arte san arse 471 107 186 1.72 1.92 

Ye ae ise he a a eR sh 270 121 176 1.63 1.88 
FNC ein dite ii Domenie mass a cn nn's 408 133 206 1.91 2.13 
TOMY tiie sce sr tai Tua vil Eins sux Tu vin 239 55 139 1.29 1.49 
ARTASE. oe a a Sar sea eis a 329 73 121 1512 1.29 
BeDtCIIDR sr cic oo fev snr nt st nen en sae he 202 46 132 1.22 1.36 

Phe year... . i. it hie dans fitus 471 46 122 1.13 15.38         
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LITTLE WOLF RIVER AT ROYALTON, WIS. 

LocarioNn.—In sec. 1, T. 22 N., R. 13 E., at highway bridge in the town of Royalton, 

Waupaca County, about 4 miles above mouth of river. 
DRAINAGE AREA.—485 square miles (measured on map issued by Wisconsin Geological 

and Natural History Survey, edition of 1911; scale: 1 inch=6 miles). 

RECORDS AVAILABLE.—January 13, 1914, to September 30, 1916. 
GAGE.—January 13, 1914, to August 20, 1915, standard chain gage fastened to upstream 

side of highway bridge; read by J. C. Jenson. August 21, 1915, to September 

30, 1916, standard sloping gage on left bank of river, about 150 feet upstream 
from highway bridge. Datum of sloping gage is 0.75 of a foot higher than that 

of chain gage; owing to change in slope, however, difference between the read- 
ings on the slope and chain gage is not constant. 

Di1scHARGE MEASUREMENTS.—Made from a cable about 500 feet upstream from chain 

gage. 
CHANNEL AND CONTROL.—Channel at the gage consists of heavy gravel and rock 

and is permanent; at the measuring section, fine, smooth gravel. Neither bank 

is overflowed to any extent at flood stages. 
EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, about 3,690 

second-feet March 31; minimum discharge recorded, about 130 second-feet March 

5 and 6. 

1914-1916: Maximum stage recorded, 7.5 feet at 7.15 p. m., June 7, 1914 (dis- 

charge, 5,350 second-feet); minimum discharge recorded, about 130 second-feet 
March 5 and 6, 1916. 

Ice.—Stage-discharge relation affected by ice. 

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

Accuracy.—Stage-discharge relation not permanent. Discharge ascertained as 

follows: October 1 to December 10, 1914, from a fairly well defined rating curve; 
March 28 to August 20, 1915, from a rating curve fairly well defined between 

206 and 730 second-feet; August 21 to December 14, 1915, from a rating curve 
fairly well defined between 220 and 730 second-feet; curve used December 15 
to September 30, 1916, fairly well defined between 209 and 2,070 second-feet. 
Gage read twice daily to quarter-tenths. Discharge ascertained by applying 

mean daily gage heights to rating table, except for periods when stage-discharge 
relation was affected by ice, for which it was ascertained from discharge meas- 
urements, observer’s notes, and weather records. Open-water records not better 

than fair for 1914 and 1915, good for 1916 except for high stages for which they 
are fair. Winter records subject to error. 

Discharge measurements of Lattle Wolf at Royalton, Wis., during the year ending Sept. 

  

  

              

380, 1916. 

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

Fect. Sec.-ft. Feet. | Sec.-ft. 
Nov. 12¢] H. C. Beckman........ 2.65 706 | Ape. 6di W. OG. IT0VE. cou vnenenss 3.24 1,430 
Jan. 5b..... Q0unnsrshse tenses 1.72 23 May 1S { FP. A. Polis. .....cccunn 2.60 811 
Feb. 25]. .... do......o.0. 00.00 c1.7 206 || June 27 | H. C. Beckman........ 2.05 499 
Mar. 75i..... AO. vies» Soran so nns c1.92 185 || Sept. 8 | E. L. Williams......... 1.65 296   
  

a Driftwood at control. b Ice at control. ¢ Reading on chain gage. d Strong downstream wind.
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Daily filet wn second-feet, of Little Wolf River at Royalton, Wis., for the years end- 
ing Sept. 30, 1915 and 1916. 

  

    

      

  

Day. Oct. | Nov. | Dec Jan. 

1914-15. 
292 242 284 
211 211 301 
242 230 315 
204 230 315 
183 242 284 

210 
Bierce 230 219 258 
Gini iawene owns 219 219 271 
Sec iies huss 271 204 250 

enna ray 398 242 250 
30... .....cv ine 599 219 258 

Yee 430 230 
Ie inva 440 219 
13 veer bey 492 258 
14 anit as 440 
YFcancrneiciives 440 

: 265 320 

a2 |b 263 
258 
398 
33 

< 50: 
194 
176 
348 
230 

agi €or 348 280 220 235 

ers it 250 
DS asians hiv 258 
2 et ae 219 
Ber ii 219 
ie cows ian ns 204 

1915-16 
Ld avis iis 234 215 542 300 
BD hue seins si 226 207 500 300 
Bee A 215 223 542 300 
Be ne 215 204 422 300 

casa assnsasn 215 199 287 280 

eaten and 217 199 320 206 
vrata ad 234 237 287 224 

8. tte at 252 274 255 242 
I. 246 283 341 175 

0... a 237 310 400 190 

232 632 330 224 
226 705 392 224 
274 730 320 224 
261 656 320 224 
246 586 362 190 

16:..... nae 274 415 362 190 
aia sass 268 418 362 206 
Boia we fami 320 381 362 206 
10. aa 280 680 362 242 

2000000 OR 296 730 362 242 

oN .... 300 441 341 280 
22. friar 293 415 341 280 
OS shin Sean 293 542 341 300 
2. ii vias 287 500 341 341 
DY eteooninis = ates ve 261 480 341 384 

BB nis lath 246 521 320 341 
Dieses seineis 243 586 320 341 
OSs isis nie neni 237 609 320 300 
2 isin 232 542 320 341 
of... 237 542 320 406 
Bl deeb nan 2a. iin 320 320           

: 
  

      

  

    

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

| 

496 | 397| 337 | 261| 242] 192 
519 | 354| 228| 272| 202] 220 
566 | 366| 2s8| 228) 272] 199 
615| 442| 250| 272| 292| 210 
720 | b542| 265| 288| 272| 194 

L190 | 280 
1,010 | 487 | 304| 272] 231 194 
1,080 | 442 | 206 | 300| 308| 181 
1,220| 478| 345| 312| 288] 190 
1,00 566| 460| 3s8| 276] 199 
Los0| 519] 3mm] 312] 250] 199 

1,080 | 469 | 371 | 280| 250 | 215 
1,080 | 424| 358| 250 | 261| 293 
1,150 | 366| 371| 250| 238] 344 

944 | 35¢| 380| 235| 181| 586 
846 | 35¢| 371| 206| 238| 441 

450 | 500 
666 | 354] 358| 261| 190 632 
615| 496| 288| 250| 250 | 632 
615| 474| 345| 250| 238) 521 
566 | 487] 460 | 242| 269] 521 
542 | 487| 424| 228| 231) 460 

542| 640| 4vs| 253| 226] 355 
519| 944| 3s0| 253| 153] 330 
a64 | 878 | 3m | 242| 243| 355 

o0| 496| 813) 328| 253| 25| 274 
478 | 749| 316| 354| 176| 293 

535 433 | 640| 304| 280) 226] 330 
464 | 512| 206 | 272| 226] 261 

602 | 442| 456| 261 | 253) 176] 226 
500| 406 | 380| 261 | 265) 207] 252 
640 | 433| 354| 261i | 2s0 215] 249 
566 |... Bh tes CEE TD ai 

242 190(3,200| 800| 439| 530] 225] 220 
22¢| 175|2,790| 770|1,670| 590| 232] 215 
224 | 190 (2/160 | 590 |1,970| 360| 245] 210 
224 | 1751840 | 590 |1,870| 530| 310] 216 
206 | 130 |1,680| 59 |1,770| 530| 323| 215 

24 | 130(1,220| 560]1,570| s01| 328| 276 
280 | 185 | ‘944 | 501 (2.290 | 366| 314| 366 
261 | 206| 900 | 461|2.740| 314] 301] 207 
384 | 206 | 800| 428 |29s0| 318] 284] 314 
406 | 206 | 770 | 444|3,100| 284 | 280 328 

38¢| 190| 680| 407|2,740( 28¢| 310] 328 
341 | 175| 710| 472|2070| 245] 323]. 620 
280 | 362| 770| 461|1.670| 245] 276| 830 
320| 320] 770| 5901.09 | 284 310| 935 
320 341| 770| 900| '830| 314| 281] 935 

362 | 362| 740|1,130| 800| 284 | 203| 770 
341 | 341| 800|1,130| 830| 284| 284| 530 
300 | 320| 80 | '900| 770| 2707 251 | 501 
341 | 242| s00| 770| 770| 251 | 241| 501 
300 | 341 | 1,480 | 650 | 740 | 257 | 225| 428 

320 382|1,870| 560] 6s0| 248 | 236| 356 
280 | 341 2/400 | 650 | 590| 270| 227| 323 
21 | 320|2400| 620| 560| 260| =208| 323 
280 | 362|2,400| 710| 530 | 241 | 216] 284 
320 519|2200| 770| 472| 248 | 217| 260 

300| 749|2,180| 710| 466| 236 | 212| 270 
190 | 1,450 [1,300 | 590 | 560 | 248 | 208 | 740 
224 [1,760 | ‘900 | 590| 530| 251] 210] 900 
242 | 20700 770 | 444| 472| 243 | 209| 865 
a 3,600 830| 428| 472| 236 | 216] 830 

ng St, 3200 0... 461 |. 22m] cardi.       

NOTE. —Stage-discharge relation affected by ice Dec. 15, Nov. 14-30, Dec. 11-31, 1914, Jan. 1 to Mar, 27 
and Dec. 15-31, 1915, and Jan. 1 to Mar. 31, 1916. Braced figures show mean discharge for periodsincluded.



42 | SUBFACE WATER SUPPLY, 1916, PART 1V. 

Monthly discharge of Little Wolf River at Royalton, Wais., for the years ending Sept. 
30, 1915 and 1916. 

[Drainage area, 485 square miles. ] 

  

  

  

      

  

  

Disch: i nd-feet. ischarge in second-feet Run-off 

(depth in 
Month. Per inches on 

+ 3 drainage 
Maximum. | Minimum.| Mean. square area) 

3 mile * 

1914-15. 
CY OLOTIOT sas rses Loves sates ao Smt anne avs ses Sse lais 599 176 312 0.643 0.74 
NOVEM RE. te nes stan See in tie Ses sm 204 254 .524 +53 
BOC DOT Lo sev ths sss seit es os Saws rs Se a New SR a wae da Roh 253 .522 .60 
TY i res iE i vsmab ive Hales sien eh Sa Pad en DS ALT 254 .524 .60 

BOD TAT in i adh dain beh dan a ae Sea thes Ama as a 381 . 786 .82 
Merch. te a Ls or el a ls 510 1.05 1:2 
April 1,220 406 705 1.45 1.62 
May. 944 354 503 1.04 1.20 
June. 478 228 338 . 697 .78 

eels Paes 388 206 269 555 64 
308 153 236 487 56 
632 181 31R 656 73 

Y, 22000... aie 361 744 10.08 

320 215 252 520 60 
730 199 449 926 1.03 
542 255 357 736 85 
406 175 268 553 64 
406 190 289 596 64 

3,690 130 656 1.35 1.56 
3,290 680 1,400 2.89 3.22 
1,130 407 635 1.31 1.51 
3,100 439 1,270 2.62 2.92 

590 227 321 662 76 
328 208 259 534 62 
935 210 473 975 1.09 

3,690 130 550 1.13 15.44           
  

WAUPACA RIVER NEAR WEYAUWEGA, WIS. 

LocaTioN.—On line between sec. 1, T. 21 N., R. 12 E., and sec. 6, T.21 N., R. 13 E., 
at highway bridge about 2} miles west of Weyauwega, Waupaca County. 

DRAINAGE AREA.—308 square miles (measured on map issued by Wisconsin Geological 
and Natural History Survey, edition of 1911; scale, 1 inch=6 miles). 

RECORDS AVAILABLE.—June 28 to September 30, 1916. 

GaceE.—Standard chain gage, bolted to top chord, downstream truss, across left 
channel; read daily, to hundredths, by Otto Reek. 

DiscHARGE MEASUREMENTS.—Made from downstream side of bridge or by wading 
about 300 feet above bridge. 

CHANNEL AND cONTROL.—Bed of stream consists of coarse gravel. Control is fairly 

well-defined riffle about 30 feet downstream from gage. Right bank high, wooded, 
and will be overflowed only occasionally; left bank low and subject to overflow; 

road is high, so that during ordinary flood stages all the water will pass under the 
bridge. : 

EXTREMES OF STAGE.—Maximum stage recorded during period of records, 2.36 

feet, at 12 noon, September 29; minimum stage recorded 1.08 feet, at 12.30 p. m., 
August 28. : 

REecurATION.—Several power plants at Waupaca and above cause slight fluctuations 
during low stages. The pondage at the various plants is small; mean monthly 

discharge is believed to represent nearly the natural flow. : 

Data inadequate for determination of discharge.
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Discharge measurements of Waupaca River near Weyauwega, Wis., during the year ending 
Sept. 80, 1916. 

  

  

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

Feet. | Sec.-ft. Feet. | Sec.ft. 
May 19 ¥.:A. Potts............ 1.63 312 || Sept. 9 | E. L. Williams......... 1.46 241 
June 28 | H.C. Beckman........ 1.47 249 1                 
Daily gage height, in feet, of Waupaca River near Weyauwega, Wis., for the year ending 

Sept. 30, 1916. 

  

  
Day. June. | July. | Aug. Sept. Day. June. | July. | Aug. | Sept. 

yi Nei 1.71 1.14 L2G 10... a. nes 1.46 1.30 1.76 
SY ie Sia 5 urine nin fe ne Wee 1.86 1.14 Lo 17. cea snd c ale sey 4 1.60 1.30 1.52 
Beinanssviksmnmi orden elen 1.63 1.20 1.30 1S. amas eit cass 1.66 1.22 1.68 
Bias tennis ne ne 1.54 1.46 LAT. anion a 1.44 1.32 1.54 
Sarvs einic atin Sales. 1.42 1.58 LAO D0: eves iis io iee ania ds 1.54 1.26 1.50 

Oaassin. ik 2 a 1.43 1.46 EOS OE, rt a. 1.48 1.60 1. 54 
Nee wlewaeiiies » vile Jus 1.40 1. 54 324 {122 a vciinavnt abhi fue va tiie 1.34 1.12 1.50 
teens tty sym 1.33 1.38 L.A 28 snc tava same 1.34 1.12 1.46 

0 el aaa 1.36 1.50 1.3824 Ci tds 1.23 1.12 1.38 
0. scum mei afi ice 1.27 1.44 1.28 2B. cciocie ine xn iin bpupida's wir a 1.28 1.10 1.30 

Bi ucare cwiin safes - Sian hs hile ot 1.35 1.54 LBD 2B ov sesh ans vs Sho an. Low 1.28 1.16 1.54 
dD meses 1.34 1.54 30 HH 27 cease iitinla ne ntnsss L130 1.12 2.15 
Ici ini aa 1.3% 1.30 S028 nd 1.42 1.18 1.08 2.35 
Bl tecnica sajesiatuy 1.19 1.40 1.94. 120. ensue. cone ds 1.48 1.34 1.12 1.80 
I. er fear an 1.27 1.30 pL en a TR 1.74 1.12 1.22 1.64 

Shi viii die Hives 1.20 BIS]. ai                       
SHEBOYGAN RIVER NEAR SHEBOYGAN, WIS. 

LocatioN.—In sec. 28, T. 15 N., R. 23 E., about 2 miles west of the city of Sheboygan, 
Sheboygan County, and 24 miles above mouth of river. 

DRAINAGE AREA.—403 square miles (measured on Wisconsin Geological and Natural 
History Survey map, edition of 1911; scale, 1 inch=6 miles). 

RECORDS AvArLABLE.—June 30 to September 30, 1916. 

Gaae.—Standard chain gage, fastened to upstream side of bridge: read twice daily, 
to hundredths, by Anton E. Opgenorth. 

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

flood stages measurements are made from Chicago & North Western Railway 
bridge, one-third mile downstream. 

CHANNEL AND cONTROL.—Control, well-defined riffle about 200 feet below bridge. 

Channel of heavy gravel, clear, and free from aquatic grass. Both banks are of 
medium height and are rarely overflowed. 

EXTREMES OF STAGE.—Maximum stage recorded during period of records, 2.52 

feet, at 6 p. m., September 29; minimum stage recorded, 1.84 feet, at 6.30 p. m., 
‘September 2. 

Data inadequate for determination of discharge. 

Discharge measurements of Sheboygan River near Sheboygan, Wis., during the year ending 
Sept. 30, 1916. 
  

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

  

  

Feet. | Sec.ft. 
June 21 | H. C. Beckman........ 2.97 350 

30 t...55 do... 2.44 139 

: Feet. | Sec.-ft. 
Sept. 6 | E. L. Williams......... 2.17 73 
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Daily gage height, in feet, of Sheboygan River near Sheboygan, Wis., for the year ending 
Sept. 30, 1916. 
  

  

Day. June. | July. | Aug. Sept. | Day. June. July. | Aug. | Sept. 

Yr ee 2.45 2.12 07 (P10. Er Hae {2.34 2.10 2.12 
«ore pci oe an eed 2.27 2.08 VSO HN Mr em san il at. fi 2.33 2.10 2.07 
Ba si sa crest 2.31 2.07 2.024 18s esciiv inde itnn (-.2.10 2.12 2.08 
Joa al Ti 2.25 2.09 1000 0 Ry a 2.22 2.12 2.14 

ere Rh KE Le ls wen reas 2.22 2.54 LOS i208, Cok oof a | 2.08 2.09 2.16 
| 

GD  cidmichis ss snam a ns Senn 2.20 2.40 A OY. eran isan nies meen F214 2.06 2.04 
esas niin soil mans ae 2.22 2.22 OD rc cima ne ln sles 2.16 2.08 2.03 
An itt geile te Tera 2.22 2.22 2.20 (1/23 te cainsiiine tis TE nie mae 2.12 2,09 2.13 

re dene dL ra 2.07 2.16 oY Ol easiness so Ey sw 2.07 2.06 2.18 
30.5 as 2.08 2.10 Mg aE de Ll eee. 2.12 2.08 1.96 

YWoowvoiaimasealacoradvs 2.14 2.28 208A) 28 sin eee See is 2.14 2.10 2.12 
Nees asda Buran] 2.12 2.22 2 Ol ct ata re se pe sae 2.12 2.16 2.12 
es FRE NE 2.10 2.28 OB I er ele 2.05 2.04 2.20 

A. i am a Sad 2.13 2.19 2 dO 0, nai ei tes 2.04 2.05 2.41 
3... alco es 2.06 2.12 vor EE Res ab 2.48 1.95 2.02 2.34 

Bhai - poe eins slate Henn 2.05 2.06 1........                   
  

MILWAUKEE RIVER NEAR MILWAUKEE, WIS. 

LocatioN.—In the NW. { sec. 5, T. 7 N., R. 22 E., immediately above an old quarry 

near the north limits of Milwaukee, Milwaukee County, about half a mile below 
the concrete highway bridge and 1 mile above Mineral Spring road; about 5} 
miles above the confluence of Milwaukee and Menominee rivers. 

DRAINAGE AREA.—661 square miles (measured on map issued by the Wisconsin 

Geological and Natural History Survey, edition of 1911; scale, 1 inch=6 miles). 
REcorDps AvaiLABLE.—April 30, 1914, to September 30, 1916. 
Gace.—Chain gage fastened to cantilever arm supported by two trees on the left 

bank of the river; read by Johanna Liebl October to March, by William Ploetz 

April to September. 
CHANNEL AND CONTROL.—Bed of channel at gage heavy gravel; about 200 feet below 

the gage isa rock outcrop with a 4-foot fall which forms the control and is probably 

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 not 

subject to overflow; right bank above control of medium height; below the 
control the right bank is artificial and of such height that overflow will rarely 

occur. 

DiscHARGE MEASUREMENTS.—Made by wading immediately above the gage section 

or from the lower members of a wooden railroad bridge about 700 feet below the 
gage. Bridge crosses an abandoned quarry, and the channel, being artificial, 

affords an excellent measuring section. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.8 feet, at 3 p. m., 
March 29 (discharge, about 4,130 second-feet); minimum stage recorded, 0.50 foot, 

at 8.31 a. m., August 2 (discharge, about 26 second-feet). 
1914-1916: Maximum stage recorded, 5.58 feet, February 24, 1915 (discharge, 

5,280 second-feet); minimum stage recorded, August 2, 1916. 

Ice.—Stage-discharge relation affected by ice. 
RecuraTioN.—No diurnal fluctuation at the gage resulting from operation of small 

plants above. 

Accuracy.—Stage-discharge relation practically permanent, except for effect of ice. 
Rating curve well defined between 88 and 3,710 second-feet; poorly defined 
outside these limits. Gage read twice daily, to quarter-tenths. Discharge ascer- 

tained by applying mean daily gage heights to rating table, except for period 
when stage:discharge relation was affected by ice, for which it was obtained from 

results of discharge measurements, observer’s notes, and weather records. Open- 

water records excellent, except for extremely high and low stages, for which they 
are only fair; winter records fair.
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Discharge measurements of Milwaukee River near Milwaukee, Wis., during the year ending 
Sept. 30, 1916. 
  

  

      

Gage Dis- > Gage | Dis- 
Date. Made by— height. | charge. || 2%: Made by height. | charge. 

Feet. | Sec.-ft. : Feet. Sec.-ft. 
Jan, 4e{ H. C, Beckman,....... 2.4 509 I May. 11.1 F. A. Petis...........: 2.32 1,190 
Pep. 160, W.-G. Hoyt............ 2.06 216 || June 20 | H. C. Beckman........ 1.97 811 
Mar. 30 .--.. 0% evens icoiidcnes 4.15 3,230 || Sept. 16 | E. L.. Williams......... 0.89 110           
  

a Ice at control. 

Daily discharge, in second-feet, of Milwaukee River near Milwaukee, Wis., for the year 
ending Sept. 30, 1916. 
  

  

                      

| 

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

whi wou 340 | 176 | 1,220 | 367 | 3,020 922,260 | 1,270 | 210 | 301 48 93 
i, 302 184 820 532 | 2,890 . 89 | 2,140 | 1,790 235 294 37 86 
Sienna 263 184 734 569 | 2,760 83 | 1,680 | 1,460 264 259 54 93 
do ae 254 184 734 509 | 1.790 83 | 1,460 | 1,220 327 185 93 86 
Bocseeriiaiiass 227 | 176 569 427 | 1,360 83 | 1,130 908 327 162 494 88 

Boned oven 218 168 569 367 997 92 997 692 235 88 908 86 
deities ins 210 122 532 263 734 100 864 569 | 1,180 140 777 185 
Ra 197 138 494 218 569 117 692 532 | 2,260 120 532 150 
ese cers a 184 112 427 197 494 138 610 569 | 2,500 120 320 195 
0... 184 122 427 176 427 176 532 569 | 2,500 86 294 247 

Ha 184 131 415 168 367 218 532 | 1,040 | 2,020 111 820 143 
Beis 184 157 415 138 312 367 460 | 1,090 | 1,680 83 692 146 
IS an 210 168 397 138 263 569 385 908 | 1,270 93 460 120 
Me... 227 240 356 146 263 650 460 820 | 1,090 88 420 140 
8. 0 aid 302 263 312 157 218 692 460 952 | 1,270 83 247 120 

16.0. .....20 0 302 146 254 161 216 650 460 | 1,220 | 1,180 69 181 104 
ania 397 146 227 176 187 610 494 | 1,090 | 1,360 83 154 114 

IS... Lov nn 367 288 218 218 187 569 532 908 | 1,040 76 143 93 
19.00. coe, 356 569 218 240 187 494 997 650 864 91 146 ny 
20... seen 302 734 218 263 187 864 | 2,500 494 797 140 140 109 

on. ik 302 997 218 312 176 777 | 1,680 427 569 101 140 93 
el eeit. .s 302 820 210 427 176 777 | 1,460 494 427 93 120 93 
Onn en it sa ae 254 734 206 569 176 952 | 1,220 692 460 205 109 109 
PY aren nai ud 210 777 201 997 157 | 1,570 952 734 427 114 101 93 
2 sinter enn 254 734 197 | 1,360 138 | 1,790 777 569 367 111 93 93 

Bbc oud. lit: 227 734 184 | 1,900 138 | 2,380 692 427 373 86 83 120 
Fl re rate Sn 197 908 184 | 3,150 122 | 2,890 369 360 288 76 69 120 
WL baa 197 | 1,180 197 | 3,570 105 | 3,710 494 360 241 64 109 241 
20S Lan 184 | 1,460 210 | 2,890 92 | 4,130 460 294 210 66 114 282 
0st. i iik es 184 | 1,460 240 13,150 1...5--3 3,570 427 294 190 69 91 207 

PBL rei sath 138 [uncon 263 {-3,020 |. ...-. + 2700 fs seks 204 0... 69 03: fh     

Nore.—Stage-discharge relation affected by ice Dec. 17 to Mar. 19. 

Monthly discharge of Milwaukee River near Milwaukee, Wis., for the year ending Sept. 
30, 1916. 

[Drainage area, 661 square miles.] 
  

  

  

      

Discharge in second-feet. Run-off 

(depth in 
Month. Per ine les on 

; os ainage 
Maximum. | Minimum. | Mean 810hte area). 

OClODDY ria dit cast Sed eas tras ie sss 397 138 247 0.374 0.43 
TT AE LR CME aa ee 1,460 112 474 « 117 .80 
Deemer... Ce adh ae shh Waa 1,220 184 383 .579 .67 
Lint RR SRR SN NC SE 3,570 138 864 1.3 1.51 
Rehr Uary.. Siti. ae a 3,020 92 645 .976 1.05 
MITC. vss iannis nnn san sa a os een TS ai 4,130 83 1,030 1.56 1.80 
0X PER TER EE RE ee 2, 500 385 946 1.43 1.60 
MEY. soievs so ears vrs iis a dn nes sieis Sn 1,790 294 764 1.16 1.34 
TUONO, ses se ves easiness 2 on es imiwiware a hw wv nah 2,500 190 871 1.32 1.47 
FIV... .o ethos he ie san a + hie 301 64 120 .182 2 
ANCHE. o.oo lc i cies sn a 908 37 261 .395 .46 
BEDLOMDBEr. . ote: ves VE a Lr Add ets 307 86 136 206 .23 

TRO YORL, .. /--1. oi densi iil. LL, 4,130 37 561 .849 11.57        
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GRAND RIVER AT GRAND RAPIDS, MICH. 

LocaTion.—At Fulton Street Bridge, Grand Rapids. 
DrAINAGE AREA.—4,900 square miles. 

REcorDS AvamaBLE.—March 12, 1901, to September 30, 1915. 

GaceE.—Staff, attached to bridge; read daily, morning and evening, to tenths by 
C. A. Brink from October 1 to June 30 and by D. C. McIntyre from July 1 to 

September 30. 
DiscHARGE MEASUREMENTS.—Made from downstream side of bridge. 
EXTREMES OF STAGE.—Maximum stage recorded during year 15.8 feet at 4.45 p. m. 

March 30; minimum stage recorded, —1.2 feet, during most of August and Sep- 
tember. 

Ice.—Stage-dischar ge relation somewhat affected by ice. 

REecurnaTion.—O peration of power plants above station may modify low-water flow. 

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

CooreErATION.— Records furnished by city engineer of Grand Rapids. 

No discharge measurements made during the year. 

Daily gage height, in feet, of Grand River at Grand Rapids, Mich., for the year ending 
Sept. 30, 1916. 
  

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

  
  

  

.2 

.2 
.0 .0 2 .0 .2 

RE oP lercLues 1.0 7.6 2.5 3.9 [-ui.s.. 1.4 |-0.9 |-1.2 | -1.2 
cei iisverivee .38 | 1.0 1.0 110.65 [...... Jo 2.0 3.6 4.8 Ll =1.01...5... -1.2 
cer nt ssh nns .6 «4B LB og. .c.rs8 0.08: 2.0 q......% 3.45 rT -1.2 | -1.2 

2 creivarrirssraltsnanes 851 1.1 | 12.55 | 5.65 | 2.0 3.6 3.0 9 \—~1.05{~1.2 |....... 
Deine wach esnms ss 7 {rersvnelvansere 11.3 5.75 | 2.75 | 3.4 28 Y....n- -1.0 |-1.2 | —1.2 

DB cars sens cn eny .75 SF devavnss 0.781 5.08 {....1.. 2,85 | 2.6 .8 [-1.0 |-1.2 | —.95 
Bor asomnnrr-nis 1.0 70 1.0 02.0 \...-... 8 2.6 2.4 3651.0 |....... _ 
SB crarerar rsies +8 leedvnes 1.0 8.051 5.65] 11.3847 2.4 I....... 19 |-1.0 |—-1.2 | 1.1 
RS cs rcwne ervey «55 f.eu.ii 1.0 7.0 5.25 14.25| 1.65 | 1.5 1.5 |-1.1 |-1.2 | -11 
ER 10 0]:10 lies. [oncimen 35:7 sooo uon vs dn 1.90... .... -1.2 | —-1.1 

Bile. ii cae se 3.2:]96.45 |....... 15.4 :l......- 3.3% [+aeewsn wed Yee B ewusves                          
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MANISTEE RIVER NEAR SHERMAN, MICH. 

Location.—At North Bridge, 1 mile from Sherman, immediately above mouth of 

Wheeler Creek. 

DRAINAGE AREA.—900 square miles. 
RECORDS AvAaILABLE.—July 10, 1903, to May 31, 1916, when station was discontinued. 

GAGE.—Chain gage; read by Eunice Munn. 
DiscHARGE MEASUREMENTS.—Made from downstream side of bridge. 

CHANNEL AND CONTROL.—Probably permanent. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year: 6.4 feet at 3.45 

p. m., April 2 (discharge, 3,130 second-feet); minimum stage recorded, 1.00 foot 

at 8.45 a. m., January 17 (discharge, about 580 second-feet; flow held back by 
an ice jam above gage). 

WINTER FLOW.—Stream freezes over and special studies are necessary to determine 

the winter flow. The constancy of flow 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 current-meter 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 stage discharge relation subsequent to August 
28, 1913, when the last current-meter measurement was made and upon the con- 

stancy of the length of the gage chain and of the position of the gage. Rating 

curve well defined between 885 and 2,880 second-feet. Gage read to hundredths 

twice daily. Daily discharge ascertained by applying mean daily gage heights 
to rating table. 

Daily discharge, in second-feet, of Manistee River near Sherman, Mich., for the period Oct. 
1, 1915, to May 31, 1916. 
  

  

      

| 
Day. Oct. Nov. Dec. Jan. Feb. Mar. | Apr. May. 

1,030 903 | 1,200 955 | 1,280 955 | 3,070 1,510 
993 993 | 1,200] 1,110| 1,280 919 | 3,130 1,510 
993 993 1,160 | 1,110] 1,200 955 | 3,010 1 
993 955 1,110 1,070 919 955 2,950 1, 560 

955 | 1,080 | 1,07 955 993 | 2,880 Y 

955 955 | 1,030| 1,030 993 957 | 2,760 1,600 
993 955 | 1,030 | 1,030 993 921 | 2,640 1,650 
955 955| 1,070 1,080| 1,030 885 | 2,310 1,600 
993 955 | 1,030 993 | 1,070 885 | 2/170 1, 600 
993 955 | 1,030| 1,030| 1,110 955 | 2,120 1,600 

993 993 1,030 1,070 1,110 955 2,060 1,650 
955 993 6) 955 1,160 993 1,950 1,700 
955 993 | 1,030 955 | 1,160 993 | 1.850 1, 650 
955 903 993 955 | 1,110 1,030 | 1.850 1,600 
955 1,030 955 919 1,070 1,070 1 1, 560 

955 1,030 919 919 1,110 1,070 1,900 1,510 
955 1,030 1,030 608 1,160 1,070 1,950 1, 460 

1,110 030 1,030 607 I. 1,030 1,950 1,460 
1,330 1,110 1,030 758 1,200 955 | 2,010 1,420 
1L3o| 1, 3 885 | 1110 955 | 2,010 1,420 

1,330 1,370 885 1,200 1,070 955 2 1,370 
280 | 1.370 919 | 1,700 | 1,110 955 | 2,120 1,420 

1,210 | 1,280 955 | 1,70 | 1,110 919 | 2310 1,460 
1,160. 1,200 993 1, 800 1,160 955 2,290 1,510 
L110] 1,200 993 | 1,850 | 1,160| 1,070 2120 1,460 

1,070 | 1,200 993 | 1,80| 1,110] 1,330 | 1,90 1,420 
1,070 1,240 993 1,900 1,070 , 560 1,800 1,420 
1,030 | 1,280 955 | 1900| 1,030] 1 1,650 1,370 
993 1,240 955 1,800 3 2,120 1,600 1,330 
993 1,240 919 BGO cs 2,520 1,560 
gos. iy 955 | 1,460 |... - er hat yr 1,240              
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Monthly discharge of Manistee River near Sherman, Mich., for the period Oct. 1, 1915, to 
May 81, 1916. 

[Drainage area, 900 square miles.] 

  

  

    

   

   

  

        

Disch in second-feet. arge in se feet Run-off 

i (depth in 
Month. | Por inches on 

Maximum. | Minimum. | Mean. square dating 
. mile. : 

Qetober... ...ibhi ii al la didi viis.a.: 1,370 955 1,050 1.17 1.35 
November. . . 4 1,370 955 1,090 1.21 1.35 
December. . 1,200 885 1,010 1.12 1.29 
January... 1,900 608 1,220 1.36 1.357 
February. - 1,280 919 1,100 1.22 1.32 
March... % 2,950 885 1,180 1.31 1.51 
CREEL I I 3,130 1,560 2, 200 2.44 2.72 
May... nL Ua LL AR TOE 1,700 1,240 1,500 1.67 1.92 

|     
STREAMS TRIBUTARY TO LAKE HURON. 
-TITTABAWASSEE RIVER AT FREELAND, MICH. 

Location.—At Highway bridge at Freeland. 

DRAINAGE AREA.—2,530 square miles. 
RECORDS AvAILABLE.—August 22, 1903, to August 3, 1906; October 28, 1906, to Decem- 

ber 31, 1909; January 1, 1912, to September 30, 1916. 
CoopreErATION.—Estimates of daily discharge were made and furnished by G. S. 

Williams, consulting engineer, Ann Arbor, Mich. 

Daily discharge, in second-feet, of Tittabawassee River at Freeland, Mich., for the year 
ending Sept. 30, 1916. 

  

  

                    

| 

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

0... 800 1,993 | 1,635 | 4,000 | 1,365 | 3,420 | 1,469 [20,000 | 3,475 | 3,810 | 2,000 | 1,040 | 1,020 
SL us 1,905 | 1,670 | 3,195 | 1,687 | 3,390 | 1,365 [16,000 | 4,250 | 3,520 | 1,865 | 1,020 | 1,010 
Shs 1,905 | 1,635 | 3,055 | 1,760 | 3,330 | 1,320 [15,000 | 5,475 | 3,910 | 1,670 | 1,020 | 1,000 
di 1,865 | 1,600 | 2,480 | 2,060 | 3,285 | 1,264 [13,600 | 5,275 | 3,590 | 1,480 | 1,020 | 1,020 
Dh an tA wy ,833 | 1,560 | 2,600 | 2,725 | 2,775 | 1,267 | 9,980 | 4,770 | 3,520 | 1,385 | 1,000 | 1,020 

WL A lie 1,825 1 1,600 | 2,896 | 3,402 | 2,645 | 1,264 | 9,010 | 4,250 | 3,475 | 1,300 990 | 1,000 
wy. uk 1,809 | 1,600 | 2,430 | 3,170 | 2,620 | 1,244 | 8,400 | 3,590 | 3,570 | 1,270 | 1,000 | 1,020 
ES aoe ironing ie 1,745 | 1,635 | 2,527 | 2,470 |' 2,525 | 1,224 | 6,650 | 3,475 | 3,810 | 1,335 | 1,020 | 1,010 
Li Aa 1,713 | 1,600 | 2,430 | 2,060 | 2,430 | 1,215 | 6,090 | 3,493 | 6,750 | 1,235 | 1,040 990 
30.......0. 008 1,670 } 1,560 | 2,250 | 1,880 | 2,340 | 1,191 | 4,800 | 4, 8,244 | 1,235 | 1,020 912 

Mea aan 1,635 | 1,560 | 2,075 | 1,855 | 2,275 | 1,185 | 4,200 | 9,010. | 8,220 | 1,170 | 1,050 900 
12h. ne ,600 | 1,520 | 1,880 | 1,830 | 2,250 | 1,191 | 3,665 | 8,575 1 7,500 | 1,140 | 1,055 930 
132... 1,584 | 1,520 | 1,673 | 1,760 | 2,250 | 1,244 | 3,665 | 6,360 | 6,480 | 1,140 | 1,050 930 
MM... 0 hn , 1,520 | 1,545 | 1,626 | 2,250 | 1,300 | 3,683 | 5,375 | 5,829 | 1,600 | 1,050 960 
Bn. 1,020 | 1,340 | 1,545 | 1,522 | 2,222 1,410 | 3,710 | 4,970 | 5,125 | 2,245 | 1,060 990 

Ya... coin 1,270 | 1,535 | 1,410 | 2,200 | 1,522 | 3.900 | 5,325 | 4,570 | 1,995 | 1,080 990 
7. 1,635 | 1,249 | 1,522 | 1,300 | 2,182°| "1,478 |.4,200 | 4,950 | 4,550 | 1,785 | 1,060 998 
Ban ad ,833 | 1,520 | 1,522 | 1,365 1 2,162 | 1,455 | 3,973 | 4,070 | 4,570 | 1,600 | 1,050 990 
19.0 ile 2,150 | 1,600 | 1,483 | 1,342 | 2,125 | 1 432 | 3,910 | 3,570 | 4,550 | 1,480 | 1,060 960 
Waa tanons ,270 + 2,400 | 1,442 | 1, 2,110 | 1,390 | 3,810.{ 3,330 | 3,955 | 1,340 | 1,080 930 

ol... as 2,440 | 3,380 | 1,365 | 3,010 | 2,100:| 1,410 | 5,275 | 3,760 | 3,620 | 1,315 | 1,080 900 
Bh an ld 2,570 | 3,100 | 1,342 | 3,500 | 2,040 1,432 | 8,575 | 4,460 | 3,015 | 1,325 | 1, 930 
Ber. Sn 3 2,965 | 1,365 | 3,500 | 1,880 |-1,464 | 8,364 | 4,250 | 2,875 | 1,300 | 1,050 930 
oy... ie 2,400 | 2,745 | 1,390 | 3,500 | 1,760 | 1,478 |.6,930 | 3,810 | 2,655 | 1,200 | 1,040 960 
25.0... a 2,246. | 2,400 | 1,410 | 3,500 | 1,760:].1,491 | 6;035 | 3,240" | 2,675 | 1,120 | 1,020 990 

9h. RET 2,025 | 2,230 | 1,432 | 3,500 | 1,687 |*1,855 | 5,086 | 3,195°| 2,655 | 1,110 | 1,020 | 1,020 
naa 1,841 | 2,270 | 1,455 | 3,500 | 1,627 | 8, 4,500 | 3,177 | 2,400 | 1,100 | 1,020 | 1,020 
adi ,785 | 2,315 | 1,442 | 3,500 | 1,545 {12,000 | 4,100 | 3,150 { 2,315 | 1,080 1,050 
hn 1,705 | 2,610 | 1,432 | 3,500 | 1,522 {20,000 | 3,620 | 3,082 [ 2,245 | 1,050 990 | 1,140 

30. Lae 1,670 | 4,750 | 1,410 | 3,420 |....... 25,000 | 3,240 | 3,055 { 2,155] 1,050 | 1,000 | 1, 
Bas ,600°|..0...! ,300 { 3,237 {....... BE000 i enn AT , 1001... 0%     
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Monthly discharge of Tittabawassee River at Freeland, Mick., for the year ending Sept. 30, 
1916. 

[Drainage area, 2,530 square miles.] 

  

  

  

    
        

Discharge in second-feet. 
Run-off 
(depth in 

Month. P inches on 
: PE er drainage Maximum. | Minimum. | Mean. square 8 

mile. area). 

Oolober if. an... Le BE Ea 2,570 1,850 0.731 0.84 
November. .... Ce AE RE STR ER 4,750 1,249 2,010 . 794 . 89 
December... o.oo ti. oi Bd. hin 4,000 1,300 1,920 . 759 .88 

a ER 3,500 1,300 2,440 | .964 1.11 
Rebrlary... irs srs eaves vanes in 3,420 1,522 2,300 . 909 .98 
March... 0... od lA nL 25,000 1,185 4,050 1. 60 1.84 
Sori. XS Ge BE ow 20, 000 3,240 6, 800 2.69 3.00 
May......... Sonal ml 9,010 3,055 4,430 1.75 2.02 
JNO. Coil iid sth nv Sb an es a Bd 8,244 2,155 4,210 1. 66 1.85 
July......... ents ane a Se Fenie Ban 2,245 1,050 1,390 . 549 .63 
AUSUSE. Ji. oy. osu sani saben ademas nis vn 1,080 990 1,030 . 407 . 47 
September... ov. iti cv un st bess niendann 1,200 900 99 392 .44 

TT TR NON 25,000 900 | 2,790] ww 14.95 
  

Note.—Monthly and yearly discharge computed by engineers of the U. S. Geological Survey. 

STREAMS TRIBUTARY TO LAKE ERIE. 

HURON RIVER AT DEXTER, MICH. 

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

Mill Creek. 
DRAINAGE AREA.—Not measured. 

RECORDS AVAILABLE.—September 1, 1904, to April 1, 1916, when station was dis- 

continued. 

Gace.—Standard chain attached to bridge; read daily, morning and evening by 
D. M. Litchfield. 

DISCHARGE MEASUREMENTS.—Made from a boat several hundred feet below gage or 
from bridge. 

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 an 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 STAGE.—Maximum stage recorded during year: 4.95 feet, at 5 p. m., 

March 31; minimum stage recorded, 0.0 foot, November 11. 

Ice.—Little ice forms at this section; current swift. 

CooprerAaTION.—Gage-height record furnished by Eastern Michigan Edison Co.. 
Washtenaw division, Ann Arbor. 

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

89873°—wsp 434—17T—4
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Daily gage height, in feet, of Huron River at Dexter, Mich., for the period Oct. 1, 1915, 
to Apr. 1, 1916. 

  

  

Day. Oct Nov. Dec. Jan Feb. Mar. Apr. 

Noah eR 1.12 0.15 0.50 0.28 2.50 0.75 4.80 
DIN LBIEHI te tlre eds ela 1. 28 Pi BY «52 1.25 2.55 AD Nereis 
SE tits neers 1.18 . 10 .48 1.40 1.98 B50 
Qa nd a 1.08 210 .40 1.40 1. 88 A488 [oe J 
DD ea adn Tea Se Yn ve .90 «10 .38 1.42 1.65 38 on dee, 

Ee A .88 2 +32 1.38 1.55 BD dese 
es Le a .78 «12 .30 1.32 1. 50 SAO aii, 

SE ee een Rs . 68 «10 .30 1.20 1.58 Dp RT a 
es iE i mele Ss ane . 60 . 10 .28 1.05 1.70 SOO 

AO. et ea . 60 .05 «22 .90 1.48 «80:0. ie. 

dS i ee st es . 60 .00 20 .88 1.25 oI8.]. d. 
Er a die «52 .20 .20 .92 1.08 OD do Tih, 
Ih hs «50 +18 «20 1.03 . 88 LOS: ......0650 

ELA A aR .48 «15 .18 . 80 . 80 LIS: nus 

es a oe a .45 .20 .18 . 80 72 LdB cree ated 

si a .48 .20 .18 .82 .58 L080) Cn it 
Yi. Bra .45 «20 .15 1.25 . 60 JO rit 
0S es Ae ES RSE . 50 .22 .20 2.55 «52 LOO. 
0. a nd wane .48 v4) «15 3.10 «53 Se 
i. shee ve a et ee .45 «35 .10 3.05 «50 HO ee. 

le a A a, .38 . 60 .10 9.70 .48 08 
DE ee ve sia .38 » 3D «10 2.20 .45 SIS me 
Bi i ed eed BE a . 40 .52 .12 1.50 . 62 lO eis dee, 

ie ar Se arse eis, +32 .52 »18 1.45 .78 OD 
DE iene es oh aes a ee «30 . 60 «22 1.42 .90 DD tenes 

red as asian +25 . 60 «22 1.48 .82 3:02: on, 
EE FIRTR e al E .28 .62 dS 1.78 . 80 4.850 ta 
Pe ebay .28 +70 .18 1.90 273 4.4500 Pell 
BS Ta re +22 . 60 .18 1.85 . 68 4.35 {i.00. 
BE an a +20 . 58 15 L954. ca A BO aed 
OE er cee Be CIS Rani, «20 ASSN. ad 4, 02 eile.               
  

HURON RIVER AT BARTON, MICH. 

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

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 through 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-sluicesin the power-house foundations, and this flow is determined 

from a weir calibration of the sluices. 

days during the year. 

Water flows over crest of dam only a few 

CooperAaTION.—Estimates of daily discharge made and furnished by G. S. Williams, 
consulting engineer, Ann Arbor, Mich.
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Daily discharge, in second-feet, of Huron River at Barton, Mich., for the year ending 
Sept. 30, 1916. 
  

  

  

  

                      
  

  

  

  

  

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

boi al hain | 754 | 339 508 1,671 601 | 3,506 | 824 | 1,080 57) 243 177 
2... | '=776 308 516 | 1,055 | 1,467 516 | 3,350 791 | 1,021 745 218 146 

COR SE | 2% x 478 Ss 1,265 oe 2, 4 ™ L us 555 204 130 
xen 56 14 515 1,068 496 192 22 
Bok | TIL| 202 | 406 | 1,040 1,416 | 475|2,203| 809 | 978 | 424| 177| 163 

BR Gy | 688 | 207| 478| 958 1,222) 463 |2,116| 744| 875] 406| 161 164 

ans | Gs| 30n| iss| | ser| ao |L7on| 7on| os | aa| Iss| 1th 
9.0 b49| 289 | 395| 75T| 906| 631[1,632| 680| o71| 343| 153| 154 

BE. {559 285 410 695 816 615 | 1,486 742 887 293 174 101 

548 306 7 81 8 2 183 124 
480 | 353| 340| sof | 591 | 895|1,215| 613| 808 | 201 | 146 120 
539 238 329 588 563 896 | 1,225 677 782 243 161 126 
481 421 267 571 645 | .777 | 1,133 | 1,349 828 249 118 129 

502 455 336 553 637 788 | 1,164 | 1,766 808 264 119 118 
435 332 335 447 557 689 | 1,175 | 1,522 688 203 115 126 
593 354 344 404 616 747 11,172 | 1,386 699 213 123 159 
417 428 308 449 482 694 | 1,215 | 1,349 682 206 185 159 
474 567 304 455 494 662 | 1,338 | 1,281 548 259 46 110 

oY... a. 476 344 532 756 529 693 | 1,242 | 1,261 604 192 151 135 
De ci suman uns 463 533 304 | 1,176 538 743 11,123 | 1,234 559 244 143 109 
J NE Rr 425 524 to 1,102 nt hs 1,186 X ou 2 275 174 97 
Phe cine 425 549 296 | 1,008 4 1,144 352 189 38 
00. 420 540 288 981 745 899 | 1,087 1, 113 619 259 184 136 

Dad sl inh 418 | 561 | 3850|1,072| 763 (2,658 |1,053|1,022| 525| 306| 189 133 
haiti 386 560 368 | 1,157 639 | 3,951 | 1,021 | 1,019 535 230 107 148 

OR ia e iad 399 550 319 | 1,273 611 | 3,500 | 1,005 917 508 267 141 192 
09... 379 545 293 | 1,298 629 | 3,226 | 1,045 884 502 282 144 195 
B30... n.. 366 529 S932 11,900 |... 3,378 840 | 1,062 566 321 134 171 
LE 305 fea ren 339.12,316 |..-...- 004 {os aee i 1 390 132 nh 

Monthly discharge of Huron River at Barton, Mich., for the year ending Sept. 30, 1916. 

[Drainage area, 723 square miles.] 

Discharge in second-feet. Run-off 

(depth in 
Month. | Per inches on 

Maximum. | Minimum. | Mean. square | drainage 
mile. area). 

LL ETT SR le RS SRA Sg SE NE DO SRE 776 325 526 0.728 0.84 
NOVEMDBY : . . «5 scaovanc scar atin tht anes 567 238 400 . 5563 . 62 
December PN Sm ln ni Ne 3 ot : 2 Sal i a hy 
AIMISOY senuncs «= sas sso ngs nse rns s nb sng sens 5 : 4 

FOBIRGIV. .. enor aE a 1,671 482 816 | 1.13 1.22 
I dR Si Ee 3,951 463 1,200 1. 66 1.91 

APL... cl RTL 3, 506 840 1,550 2.14 2.39 
BEY errs vr titers eres cr sae 1,766 613 1,010 1.40 1.61 
June. os nn te 1,080 502 762 1.05 1.17 

LI ges 3 Hl | im 5 EASE ec ote nn inves ners wns Sgn in a 5 4. . .25 
September... ..--. ...esuis Sr TVS, i 195 22 135 .187 .21 

RO Oar, soe. a. aT a 3,951 22 680 L941 12.78           
Note.—Monthly and yearly discharge computed by engineers of the U. S. Geological Survey. 

Gace.—Staff; read daily, morning and evening, to tenths, by C. L. Metler. 
DiscHARGE MEASUREMENTS.—Made from downstream side of bridge. 

"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, 1916. 

CHANNEL AND CONTROL.—Probably permanent.
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EXTREMES OF STAGE.—Maximum stage recorded during year, 10.4 feet, at 7 a. m., 

March 28; minimum stage recorded, 1.0 foot, September 5, 11, 12, 14, and 26. 
Ice.—Ice jams form below the station and cause backwater at the gage; in general the 

section above the station is kept open by the power plant. 
RecurATION.—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. 

CoopreERATION.—Gage-height record furnished by Eastern Michigan Edison Co., 
Washtenaw division, Ann Arbor, Mich. 

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

Daily gage height, in feet, of Huron River at Flat Rock, Mich., for the year ending 
Sept. 30, 1916. 
  

Day. Oct. | Nov. | Dec. 
      

  

Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. 

4.3 2.2 2.9 2.0 7.85| 4.65| 8.65| 4.0 35.0517.2.851:9.92 1.25 
4.3 2.2 2.9 3.6 8.3 4.35| 8.7 3.95 4.8 3.6 1.9 1.2 
4.3 2.15] 2.8 6.1 6.7 4,7 8.6 4.0 4.5 3.6 1.65 1.3 
3.85:.92.15| 2.8 6.4 8.5 4.5 8.4 4.0 4.3 3.6 1.55 1.25 
4.15] 1.85] 2.8 5.5 8.15 | 4.2 8.05 | 4.0 4.3 2.751 1.55 1.0 

Od rah 3.7 1.651 2.65; 5.65] 8.2 4.05, 7.75; 3.95 4.3 2.551 1.5 1.15 
Ein i a i eae 4h 3.7 1.7 2.9 5.2 8.0 3.9 7-3 4.0 4.7 2.45] 1.5 1.15 
Bek cian Slay 3.6 1.6 2.65] 4.7531::7.2 4.85 1: 7.1 3.656| 5.06] 2.4 1.8 1.5 
Di. i dak aes 3.3 2.2 2.75] 4.6 6.8 6.2 0.7 3.8 4.05.1 1.6 1.5 1.5 

RD. Esc ded, 2.0 2.35 | 4.4 6.8 | 4.85 6.45 | 3.45 | 4.9 1.7 1.45 1.3 

5 ERAS LR gin 2.85 2.0 2.3 4.1 “157: 4.85 .:6.0 3.55 | 4.6 1.551 1.45 1.0 
NY rt cada 3.051 2.0 2.3 3.9 6. 6 4.9 5.60 | 3.8 4.3 2.2 1.35 1.0 
UD it nis igidn nn in 2.9 2.05) 2.3 4.65] 6.2 5.7 5.5 Be 7 4.05]:1.753 1.5 1.31 
Teo clonso in 2.9 2.0 2.3 4.9 6.0 6.4 5.3 3.4 3.9 L.750-1.5 1.0 
A cocina 2.95)-1.85:2.3 3.6 5.6 5.8 5.2 4.4 4.0 1.751 2.0 1.2 

Geir. 2.8 2.5 235] 3.0 565} 35.2 3.0 5.9 4.2 1.8 1.8 1.55 
sesame er 2.8 2.8 2.2 3.0 5.95: 5.2 4.9 6.9 3.9 1.6 1.55 1.4 

US aia 2.65) 2.3 2037 3.93.1 5.75 4.7 5.0 6.55! 3.5 1.9 1.4 1.3 
Yona a 3.0 2.251 2.0 4.151 5.45] 4.6 35.1 5.85 + +3.451"1.6 1.45 1.2 
2 rien ie hE oe 2.8 3.0 2.0 4.0 4.4 4,554 5.351 5.6 3.3 1.5 1.4 1.65 

I ee enivnnns 2.9 27 2.5 3.9 4.85 | 4.4 5.55.17 5.3 355 1.557 1.3 1.6 
naar nae 2.7 2351 2.5 4.65] 4.7 4.715.551] 85.25} 3.1 1.7317 1.1 1.35 
ule ciaaves. 2.95] 3.153) 1.93] 6.0 4.9 515) 5.05] 535] 3.0 1.6 1.1 1.45 

en via 2.6 3.051 2.1 6.45} 6.0 4.65] 4.95; 535{ 2.9 1.5 1.2 1.4 
aE ENR 2451 3.0 |.cconn- 5.55! 6.25! 4.4 5.1 5.4 3.3 215 1.2 1.3 

ot i iE 2.7 3.0. 1.000. 5.06| 5.5 6.9 4.8 5.0 3.1 1.55: 1.35 1.0 
i 2.65; 3.0 2.0 5.3 4.9 9.451 4.7 4.6 3.0 G75: 1.2 1.4 

08 a das 245] 3.0 2.7 5.95] 406 130.25] 4.45 4.6 2.7 1.8 1.1 1.5 
ae. as dey 2.4 2.83.1 2.8 6.05) 4.8 9.2 4.357 4.451 2.6 1.8 1.05 1.4 

BO iris 2.35.{ 3.3 AS 0 8.7 torn. 8.6 4.2 5.4 2.6 1.7 1.35 1.35 
DRA Ln 2d lees 2051 7.15. .....- SD ee, ol eR L351, eileen                         
  

CATTARAUGUS CREEK AT VERSAILLES, N. Y. 

LocaTioNn.—At the three-span highway bridge in the village of Versailles, Cattaraugus 

County, 24 miles above mouth of Clear Creek, about 6 miles below Gowanda, 
and about 8 miles above mouth of stream. : 

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

RECORDS AVAILABLE.—September 23, 1910, to September 30, 1916. Data published 
also in annual reports of New York State engineer and surveyor and the State 

of New York conservation commission. 
Gaae.—Chain, on upstream side of right span of bridge; read by James Palmer. 
DisCHARGE MEASUREMENTS.—Made from the downstream side of bridge or by wading. 
CHANNEL AND cONTROL.—Rock and gravel, shifting. : 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.7 feet at 2 p. m., 

March 28 (discharge, about 14,000 second-feet); minimum stage recorded, 4.45 

feet, several times during September (discharge, 64 second-feet). 

1910-1916: Maximum stage recorded, 11.6 feet at 5.40 p. m. March 25, 1913 
(discharge, about 30,000 second-feet); minimum stage recorded, 4.65 feet August 

21, September 6 and 7, 1913 (discharge, 55 second-feet).
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Ice.—Stage-discharge relation seriously affected by ice. 
Accuracy.—Stage-discharge relation not permanent; affected by ice for a considerable 

portion of February and March. A shift in the control occurred during the high 

water of March 27 to 29, and again during the high water on May 17. 

53 

Rating curve 

used October 1 to March 27 well defined between 200 and 2,000 second-feet; 
other rating curves not well defined. Indirect method for shifting control used 

from May 17 to June 10. Gage read to half-tenths twice daily. Daily discharge 

ascertained by applying mean daily gage heights to rating table. Results fair 

except for periods when the stage-discharge relation was affected by ice, and 

possibly when shift occurred in control. 

Discharge measurements of Cattaraugus River at Versailles, N. Y., during the year ending 
Sept. 30, 1916. 

  

  

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

: Feet. Sec-ft. Feet. | Sec.-ft. 
Feb. '29¢{ A. H. Davison......... 6.91 419 || June 15 | E. D. Burchard........ 5.28 549 
Mar. 29 | C. S. DeGolyer......... 7.72 6,220 1 July 28 i.o.islQ0uunasmiecnnstenss 4.86 221 

00 (oss: QO. pein: scniiovinsvie 7.61 5,670 23 VisalQ0ues tds cb i 4.86 222 
May 19 | E. D. Burchard........ 5.95 1,610: Sopt. 9 je eessQ0.00 vin connmivivninn. 4.84 204 

100... do. ce Atae ie ot 5.87 1,480 Orr A0nt at a. 4.82 201 
June 15 \.....00..0 500s inn-i0n 5.25 522                 

a Complete ice cover. 

Daily discharge, in second-feet, of Cattaraugus Creek at Versailles, N. Y., for the year 
ending Sept. 30, 1916. 

  

  

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

esses ies 222 253 702 948 | 1,610 515 | 4,310 725 625 310 143 81 
Di Nevins saad bis 1,270 253 790 {13,300 790 515 | 3,670 648 522 474 143 81 
ium wes Sauls els 675 253 702 | 3,260 402 515 | 1,890 670 551 985 135 81 
Ra xinnan se viinn 468 286 702 | 1,610 568 422 | 1,890 900 680 522 124 72 
Sitter sens soe 2,600 268 675 | 2,020 760 422 | 1,330 692 738 456 124 75 

san snrrses 1,270 268 675 | 5,210 760 422 | 1,200 582 625 386 124 90 
Ysstesive sas 1,810 253 594 | 1,810 702 422 965 510 680 310 113 75 
8 halen, 22 268 568 850 286 422 926 480 | 1,270 297 113 105 
Dhoni nmin nnnss 1,020 253 568 702 268 515 876 460 985 |= 245 124 200 

10. does ,120 268 468 915 238 | 2,980 840 416 703 245 113 152 

ML ascinrcs sae 675 253 541 | 1,270 222 | 2,980 804 373 | 1,050 245 113 113 
1 aes rciinnin 541 268 541 820 194 | 2,240 | 1,330 335 | 1,020 245 135 105 
13. sie nniniss 445 253 648 | 1,430 182 | 1,610 | 2,570 312 68| 234 234 81 
1.........0..0 360 253 541 790 170 | 1,080 | 9,600 312 522 | 1,320 234 81 

: 7 PRC TENA eA. 2,360 286 402 541 157 948 | 2,960 460 493 430 166 105 

Wo nis. 980 445 568 675 157 760 { 1,420 | 4,310 | 1,710 297 113 99 
17 nies 594 340 675 445 157 648 | 1,200 | 8,860 | 1,050 245 105 75 
AS evensninssenrs 492 340 | 3,870 381 157 568 | 1,060 | 2,600 94 245 124 81 
100... 2,980 702 | 1,120 882 157 541 840 | 1,520 946 217 124 81 
80. tat ,080 | 1,430 | 1,120 | 1,120 | 157 | 492 | 840 1,220 | 1,380) 200 | 113 75 

OY ssrancimsness 730 | 1,430 790 | 1,810 157 445 | 2,830 | 1,020 985 189 105 81 
2D ates asenansy 541 | 1,120 820 | 5,210 157 445 | 7,610 895 895 189 113 81 
BB. dessins 402 882 790 | 1,710 157 422 | 2,570 | 3,880 703 200 113 90 
oy iiioishene 360 948 | 1,050 | 1,020 182 402 | 1,690 | 1,380 592 200 81 90 
daw nrensanss 360 | 1,200 | 1,610 | 1,020 340 381 | 1,300 | 1,190 456 189 81 90 

Ee casnsnsnanisan 304 | 1,430 | 2,850 | 1,050 360 | 1,520 | 1,890 | 1,160 404 180 99 81 
iid. reese) 236 11,600 :1,430 1 1,120 381 [11,100 | 1,690 | 1,080 386 180 124 75 

oD vvan sii .| 286 (1,350 | 1,080 | 1,430 422 (13,600 | 1,600 | 1,160 348 189 99 61 
20. cisvrssenviee 286 948 850 | 1,020 468 | 7,220 | 1,140 858 325 189 81 61 
B0ccvesivriacncy 304 850 594 11,050 %....... 4,310 804 795 325 152 81 81 
Sli. ene ioinnavs 268... 700 7.1,120 J... 4,060 1... B86 143 8Li.......                         
  

Nore.—Discharge Feb. 9 to Mar. 9 estimated, because of ice, from one discharge measurement, weather 
records, study of gage-height graph and comparison with records for adjacent streams.
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Monthly discharge of Cattaraugus. Creek at Versailles, N. Y., for the year ending Sept. 30, 
1916. 

[Drainage area, 467 square miles.] 

  

  

  

  

Discharge in second-feet. Run-off 

! (depth in 
Month. | Per | inches on 

Maximum. | Minimum. | Mean. | square Go 
| mile. : 
| 

OO ODOT os vic i iin ae SNE saat 2,980 222 848 1.82 2.10 
Eo 1 OE a SS TH TNE 1,610 253 632 1.35 1.31 
December. ...... hci statis vem swale 3,870 402 939 2.01 2.32 
JANUALY . ves od a a Fo BSN 13,300 381 1,820 3.90 4,50 
OD IIT aac bs nsiniaitis nissan i nn miaeieins on gti his 1,610 157 370 792 85 
OY Cs ee dis einie lia in ai wn a I eae 4 wn 13, 600 381 2,050 4.39 5.06 
A eee TE a BN 9, 600 804 2,120 4.54 5.06 
MOY emit snes ativan saints dale tes sd Sal ens 8,860 312 1,310 2.81 3.24 
JUNG dn Le Cai dvb bee De inne 1,710 325 753 1.61 1.80 
JF he bi sd ated Pit a 1,320 143 320 685 79 
AUTUSE haces Ee Si deni ne is 234 81 122 261 30 
SOD IAI... sce. ar ceri Pie eine 200 61 90 193 22 

DROYOAr. so a. babii AL Ly 13, 600 61 952 2.04 27.75           
  

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, about 3 miles above the junction with Tonawanda Creek. 

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

Recorps AvArLABLE.—July 8, 1912, to September 30, 1916. Data published also in 
annual reports of New York State engineer and surveyor and State of New York 
Conservation Commission. 

Gace.—Vertical staff on right upstream abutment of bridge; lower 2 feet of enameled 
iron, graduated to hundredths of foot; upper 4 feet of bronze, graduated to hali- 

tenths. Gage read by C. L. Schenck. 

DiscHARGE MEASUREMENTS.—Made from a cable 1,000 feet above gage or by wading 
near gage. 

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.—1912-1916: Maximum stage 14.6 feet during the flood of 
April 22, 1916, determined by leveling from flood marks (discharge about 2,400 

second-feet); minimum stage recorded during year, 0.21 foot at 8.30 a. m., Sep- 
tember 23, 1916 (discharge, 0.55 second-foot); minimum stage recorded, 1912- 
1916: 0.18 foot August 20 and 21, September 14 to 16 and October 8, 1913 (dis- 
charge, 0.43 second-foot). 

Accuracy.—Stage-discharge relation permanent; not affected by ice or back water. 
Rating curve well defined below 800 second-feet. Gage read to hundredths twice 
daily. Daily discharge ascertained by applying mean daily gage heights to rating 

table. Results good for all except extremely high stages, for which they are fair.
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Discharge measurements of Little Tonawanda Creek at Linden, N. Y., during the year 
ending Sept. 30, 1916. 
  

  

Gare | Dis- Gace | Dis- 
Date. Made by— height. | charge. | Date: Made by— height. | charge. 

Feet. | Sec.-ft. Feet. Sec.-ft. 
Mar. 30 | C. S. De Golyer........ 4.56 354 || June 16 | E. D. Burchard........ 1.92 79.8 
Apr. 271 B.D. Burchard....... 2 3.24 206 {June 16]... 00:0 oc lll 1.90 74.5 

Of nn0sia a5 ia areas 3.28 214               
  

Daily discharge, in second-feet, of Little Tonawanda Creek at Linden, N.Y, for the year 
ending Sept. 30, 1916. : 
  

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

Leooiiooiio iii 1.62.1 3.7 11 51 43 nS 316 | 26 12 5.1 2.25 0.91 
Drs tania 14 3.36 | 12 770 20 7.5 164 | 24 187 4.9 2.12 1.07 
Sn nism basin 9.0 3.00] 11 95 13 7.2 99 | 28 274 71 2.12 .91 
do. oe 5.6 3.07: 10 63 10 6.9 79 | 32 79 26 2.12 .96 
Dake nbn anes 18 4.1 9.7 | 261 9.7 6.6 nn 71 11 1.99 .87 

0:55 cape dino 12 4.2 8.7 117 10 6.4 59 | 16 37 7.2 1.99 .91 
as aa Th 7.8 3.6 8.7 7.451 6.9 9.7 41 | 14 25 5.9 1.74 .96 
Bi 6.4 3.36 84. 27 9.0 14 371. 20 43 4.9 1.81 1.39 

ee cei 5.6 3.21 81 21 8.4 14 38] 15 31 4.2 1.74 1.07 
10;.... 000. 6.6 2.93 8.4 | 26 7.8 9.7 41 | 12 20 3.9 1.74 .96 

sel 5.6 2.93 9.0 32 7.8 16 47 | 10.4 | 135 4.2 1.74 .96 
32. nnd: 4.2 2.93 9.0 22 7.8 15 75 7.81 59 3.5 1.68 .82 
hei... 3.361 3.00 9.0 55 7.8 16 122 6.9] 29 29 2.65 «71 

dE. adid 3.07! 2.93 3; 2 7.8 390 6.6 | 18 55 1.62 29% 
15. aan. 15 4.1 8.4 16 7.2 16 95 | 19 25 13 1.51 91 

10..........00. 9.0 6.1 8.4 14 7.5 16 55 | 810 37 7.8 1.51 .87 
Waideaaoin li 7.2 4.9 9.4] 12 7.8 13 51 | 274 104 5.6 1.51 .87 
18. eae iain 5.6 4.6 | 108 9.7 7.5 13 34 | 112 39 3.9 1.45 .87 
Woe. ooaut 17 72 51 9.7 6.9 13 24 | 59 47 3.6 1.45 wll 
svn 11 15 25 9.7 6.6 12 24 | 43 51 3.36 | 1.34 92 

Da se 7.8 21 24 91 6.1 12 1-26 35 3.07 | 1.28 .68 
DD eases 6.1:110 20 223 6.6 11 484 | 87 24 3.12, 117 .68 
Dts hen ye 5.1.5 14 20 51 6.6 11 164 | 126 16 2.931 1.12 .68 
20 nines 46 | 13 23 38 6.1 10 99 | 47 13 270; 1.17 ii 
aus k rns en 4.4 | 13 104 22 7.8 13 91 13 2.72% 1.12 «77 

Deas saint in 4.2 | 37 83 35 7.2 33 108 | 17 9.71 2721 1.07 72 
Bean anaes 3.6 | 32 47 63 6.6 | 484 175 | 26 81) 3.36] 1.23 ll 
a 3.5 | 25 34 59 6.1 11,090 5.1 26 6.9] 3.07] 1.28 .59 

29. .... 0.5 3.36 | 17 26 21 7.8 | 516 43 | 15 66 2.121 1.12 .68 
30a dL 4.1 | 13 40 21 i... 390 33| 30 6.4 2.51 .96 .68 
Sls... oe 45D cobs 24 63 4 lui 330 l.i.a..e 1071... 2.51 90a                         
  

Monthly discharge of Little Tonawanda Creek at Linden, N. Y., for the year ending Sept. 
30, 1916. 

[Drainage area, 22.0 square miles.) 

  

  

  

  

  
    

Discharge in second-feet. Run-off 

(depth in 
Month. Per inches on 

Maximum. | Minimum. | Mean. square drainage 
mile. area). 

ism ticle nvm sme a Amen bn rn 18 1.62 7.04 0.320 0.37 
i i he iS es a he 37 2.93 9.64 .438 49 
ED ER La Tp Ea 108 7.5 25.4 1.15 1.33 

Sienna sn nS eet iE wt Sale wins £ 770 9:7 76.5 3.48 4,01 
Sieve cia bit Sl Buin cine He Sisivhe ble 43 6.1 9.43 .429 46 

sow ibs Tre aes Tey A Hn SEAS ek he ie 1,090 6.4 101 4.59 5.29 
oe inne so ta SAE sun sa Seta a aan 484 24 107 4.87 | 5.43 
err iu st Bh tn a Cain SLR big 810 6.6 64.5 2.93 3.38 

ene Sd A Re ne et eh 274 6.4 48.7 2.21 2.47 
Yn rin Ean 71 2.12 9.8 .445 51 

BMH Lc th cee do rr add 2.65 .96 1.57 .071 08 
SO CMIDOr cue sn ae es snes 1.39 .59 85 .039 04 

TRe year, i. .... 3. 00ers batasensiss 1,090 59 38.6 1.75 23. 86        



56 SURFACE WATER SUPPLY, 1916, PART IV. 

GENESEE RIVER AT SCIO, N. Y. 

LocatioN.—At the steel highway bridge, one-fourth mile above Vandermark Creek, 

half a mile above the village of Scio, Allegany County, and 1 mile above Knight 

Creek. : 
DRAINAGE AREA.—297 square miles (measured on United States Geological Survey 

map of scale 1:500,000). 
RECORDS AVAILABLE.—June 12 to September 30, 1916. Data published also in annual 

reports of New York State engineer and surveyor and State of New York Con- 

servation Commission. 
Gace.—Vertical staff attached to downstream face of left bridge abutment; read by 

Raymond Sisson. 
DISCHARGE MEASUREMENTS.—Made from the downstream side of the bridge or by 

wading. 
(CHANNEL AND cONTROL.—(oarse gravel; probably permanent. 
EXTREMES OF sTAGE.—Maximum stage recorded, 8.7 feet at 8 a. m. June 17; minimum 

stage recorded, 0.60 foot August 25 and 26. 
Ice.—Stage-discharge relation probably affected by ice. 

Discharge measurements of Genesee River at Scio, N. Y., during the year ending Sept. 30, 
2916. 

[Made by E. D. Burchard.} 

  

  

Gage Dis- Gage Dis- 
Date. height. | charge. Date. height. | charge. 

Feet. Sec-ft. Feet. | Sec.-ft. 
AMO I2: oils ee nny 2.31 03 BTuNe 20. oh. ae ae 3.27 1,560 

| 5 BERS EE Sl RASC EN Cd 2.00 S95 Imly 24... chs ta did .80 67.2 
b 7.5 STURN CR i CIN £ fn 1.93 562 (BSEPT. Ah. rebich Sod ca ibe as .70 43.1 
20. hl re a 3.62 1,900 0) a Ra .68 36.5 
20... 0 le ai eR 3.43 1,700 i 11 ORR SCRE gl SN. .68 37.3           
  

Daily discharge, in second-feet, of Genesee River, at Scio, N. Y., for the year ending 
Sept. 30, 1916. 
  

  

Day. June. | July. | Aug. Sept. Day. June. | July. | Aug. | Sept. 

114 41 61 
111 51 53 
104 41 59 
88 41 57 
80 43 55 

80 41 53 
104 41 57 
83 38 55 
72 28 57 
69 25 41 

66 25 41 
66 28 41 
61 57 43 
61 45 53 
61 41 45 
64 41 re nn, 

  

                      
Monthly discharge of Genesee River at Scio, N. Y., for the year ending Sept. 30, 1916. 

[Drainage area, 297 square miles.] 

  

  

  

Discharge in second-feet. Run-off 
(depth in 

Month. Per inches on 
Maximum. | Minimum. | Mean. square | drainage 

mile. area). 

8,850 438 | 1,450 4.88 2.04 
361 61 143 .481 .55 
61 25 45.4 .153 .18 
88 nak 48.5 . 163 .18       

  

 



STREAMS TRIBUTARY TO LAKE ONTARIO. 57 

GENESEE RIVER AT ST. HELENA, N. Y. 

LocAtioN.—At the steel highway bridge in the hamlet of St. Helena, Wyoming 

County, about 5% miles below the village of Portageville and the site of the pro- 
posed storage dam of the State of New York Conservation Commission, and 9% 
miles above the mouth of Canaseraga Creek. 

DRAINAGE AREA.—1,030 square miles. 

RECORDS AVAILABLE.—August 14, 1908, to September 30,1916. Data published also in 
annual reports of New York State engineer and surveyor and State of New York 
Conservation Commission. 

GAaceE.—Gurley seven-day water-stage recorder, installed July 22, 1916. Prior to 
this date a chain fastened to the upstream side of the bridge, middle span, in- 
stalled August 14, 1908, and a Gurley printing water-stage recorder, installed 

August 24, 1911. Water-stage recorder inspected and chain gage read by Herman 
Piper. 

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

CHANNEL AND coNTROL.—Gravel and rocks; shifting occasionally. 
EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder, 

12.81 feet at 8 a. m. May 17 (discharge 43,500 second-feet); minimum stage, from 

water-stage recorder, 1.83 feet at 11 p. m. September 3 (discharge, 52 second-feet). 
1908-1916: Maximum stage, from water-stage recorder, May 17, 1916; mini- 

mum stage recorded, 1.70 feet at 5 p. m. October 5 and 8 a. m. October 17, 1913 
(discharge, about 18 second-feet). 

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

Accuracy.—Stage-discharge relation probably permanent between dates of shifting, 
except as affected by ice. Rating curve used October 1 to March 28 and Janu- 

ary 18 to September 30 well defined between 75 and 2,000 second-feet and fairly 
well defined between 2,000 and 30,000 second-feet. Rating curve used March 29 
to June 17 fairly well defined between 600 and 3,500 second-feet and well defined 
between 3,500 and 27,000 second-feet. Operation of water-stage recorder satis- 
factory throughout year. Daily discharge ascertained by applying to the rating 
table mean daily gage heights determined by averaging hourly gage heights 
from the printed record or by inspecting gage-height graph from the seven-day 
recorder. 

Discharge measurements of Genesee River at St. Helena, N. Y., during the year ending 
Sept. 30, 1916. 

  

  

      

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

Feet. | Sec.-ft. Feet. | Sec.-ft. 
Jam. 26 O. W, Hartwell........ 3.38 728 || Apr. 22 | C.S. De Golyer....... 10.29 | 24,400 
Feb. 155 C. 8. De Golyer ........ 4.00 455 28 | E. D. Burchard....... 6.08 4,940 

26a] A. H. Davison......... 5.13 571 8s Q0.ccceicnscsnnssns 5.98 4,670 
Mar. 16a| C. S. De Golyer ........ 5.48 326 | May 11 |..... 40.5: nn iiinavnns 3.62 797 

20k ees 0. cect mneravnsns 10.17 | 28,100 Hi.... G0...... eee 3.61 763 
Apr. 1 7... doc... 0 as 8.657 14.6001 July 23 1..... 1 AAR NR dg 2.71 330 

18 feuess QO: vais 7.11 | 8,170 || Sept. 8 |..... QO0ye ens aynres 2.62 244           
  

a Complete ice cover. b Incomplete ice cover.
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Daily discharge, in second-feet, of Genesee River at St. Helena, N. Y., for the year ending 
Sept. 30, 1916. 
  

  

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

Ym. 219 443 932 | 1,420 | 3,440 568 (17,700 | 2,000 970 976 177 128 
Ot ee 1,820 402 820 | 8,360 | 2,150 530 (14,500 | 1,640 815 900 166 115 
hea al ,230 | 389 | 774 [10,000 | 1,240 | 485 | 7,750 | 1,460 | 2,160 | 1,390 | 150 77 
Bide Sh sma 7 429 729 | 8,680 672 471 | 6,410 | 2,000 | 4,330 | 1,240 150 108 
Gl 5,020 | 422| 6729, 712 | 443 | 4,580 | 1,580 | 2,560 1 144 110 

Gianni is 3,330 450 600 (12,800 900 436 | 4,090 | 1,300 | 1,930 720 130 106 
A i ans x aes 1,820 429 552 | 5,420 712 436 | 3,110 | 1,150 | 1,510 608 157 104 
Stal , 396 538 | 3,000 415 680 | 2,830 | 1,020 | 3,740 530 150 184 
Lait, 1,010 376 522 | 2,160 350 | 1,020 | 2,560 970 | 2,740 478 141 215 

10..% 0. ce ahi 376 429 | 1,970 334 | 1,020 | 2,230 870 | 2,560 471 135 166 

Honan 774 350 43 | 2 300 860 | 2,560 779 | 3,420 457 132 180 
Ye seni idonmuns 608 382 370 | 1,570 295 7 4,700 676 | 3,420 443 135 138 
Baie 508 443 492 | 2,060 295 624 | 7,400 602 | 2,310 154 128 
TE 443 | 492 | 443 1,210 | 344 | 584 {13,500 | 560 | 1,780 | 1,540 115 
1 ee un 3,440 | 396| 328] 7 478 | 568 10,800 | 655 | 1,720 | 8 184 90 

NG. ie. 2,690 640 356 508 640 600 | 4,830 {11,300 | 5,950 592 160 138 
8 aL aa 1, 580 648 5 450 616 624 | 3,420 (29, 8,100 471 160 173 
IRE as a : 632 | 2,790 | 429 | 552 | 640 | 3,020 | 7,400 [10,600 | 402 | 130 166 
Toh 2,020 | 870 (3,560 | 429 | 485 | 624 (2,310 [4 6,160 | 363 | 130 157 
ORI 2,020 | 2,590 | 1,920 | 471 | 457 | 624 2,000 [3,020 | 7,270 | 322 90 138 

oN en 1,880 | 2,350 | 1,210 | 910 | 443 | 632 15,230 2,230 | 4,520 | 295! 138 130 
Oo i 1,420 | 2,590 | 1,080 | 3,560 | 450 | 640 [20,600 | 1,790 | 4,400 | 306 | 122 130 
sti th 1,100 | 1, 1,050 | 3,440 | 464 | 640 [10,800 | 5,660 | 3,040 | 312 | 110 112 
EEE 1,500 | 954 [1,720 | 485 | 1,020 | 6,260 | 3,020 | 2,460 | 295 98 100 
rn 738 | 1,260 | 1,330 | 1,350 | 552 | 1,250 | 4,330 | 2,080 | 2,460 | 245 | 122 150 

90 cc sene 672 | 1 5,280 | 1,240 568 | 1,390 | 5,370 | 1,930 | 2,090 224 112 115 
tira riers 608 | 3,110 | 2,690 | 1,900 | 584 5,950 | 1,560 | 1,580 | 215 115 

oRLIIiIaE Ll 552 |-2,590 | 2,000 | 3,560 | 545 [21,700 | 4,960 | 1,790 | 1,440 | 211 | 135 110 
int bw ses mm 492 | 1,560 | 1,290 | 2,490 608 21,800 | 3,210 | 1,570 | 1,700 195 118 115 

30. ess 471 | 1,150 860 1,510]... .-. 18,800 | 2,480 | 1,280 | 1,170 166 87 115 
So. ie. 404 11. cone 5L,190:{i1,8201[. ...... 20,000 ]....... 1,370 1. ..... 195 sry...                           

NorEe.—Stage-discharge relation affected by ice Jan. 15-21 and Feb. 9 to Mar. 27; discharge estimated 
from current-meter measurements, weather records, and study of gage-height graph. 

Monthly discharge of Genesee River at St. Helena, N. Y., for the year ending Sept. 30,1916. 

[Drainage area, 1,030 square miles.] 

  

  

  

    

  

Discharge in second-feet. Rano 

(depth in 
Month. Per inches on 

Maximum. | Minimum. | Mean. square alge 
mile. of 

GOTODOr. . ea i Seas 5,020 219 1,360 1.32 1.52 
November 2 3,110 350 1,040 1.01 1.13 
December 5,280 328 1,180 1.15 1.33 
FYI ALY =e on = less om seinen at Su nN Sai re fee = 12,800 429 3,120 3.03 3.49 
CDI NOI care o stn tara ds sad ns ns twas olka svoms 3,440 295 693 673 .73 

MORON. . nonin isin ih ais Sansa sana Sasa 21, 800 436 3,530 3.43 3.95 
ADI Ss a vs Sa es Aria gs 20, 600 2,000 6, 320 6.14 6.85 
| RE CS oa dada Sd 3 So BEN A 29, 000 560 3,100 3.01 3.47 

on ESR GTR a eb end 10, 600 815 3,300 3.20 3.57 
BUY. es i er a ens 1,540 166 547 531 .61 
AIS te raters temas ra seas 87 136 132 15 
ROD OMDB ss vat Ses vs mass emia ricls sities «Ses sia min 215 77 131 127 .14 

NE Yar. crema ort s sats sss sees 29,000 7 2,040 1.98 26.94           
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GENESEE RIVER AT JONES BRIDGE, NEAR MOUNT MORRIS, N. Y. 

LocarioN.—At highway bridge known as Jones Bridge, 13 miles below Canaseraga 
Creek, about 14 miles above mouth of Beads Creek, 5 miles below village of 

Mount Morris, Livingston County, and 6 miles, by river, above village of Geneseo. 

DRAINAGE AREA.—1,410 square miles. 
RECORDS AVAILABLE.—May 22, 1903, to April 30, 1906; August 12, 1908, to December 

31, 1913; July 12, 1915, to September 30, 1916. Data published also in annual 
reports of New York State engineer and surveyor and State of New York Con- 

“servation Commission. 
Gace.—Gurley seven-day water-stage recorder installed September 11, 1915, on right 

bank about 60 feet downstream from the bridge. Gage used prior to 1915 was a 
chain gage fastened to upstream side of highway bridge. Datum of water-stage 
recorder 2.73 feet higher than that of chain gage. Water-stage recorder inspected 

by Theron S. Trewer. 
DISCHARGE MEASUREMENTS.—Made from footbridge erected on the lower chord of 

the upstream truss of bridge. 
CHANNEL AND cONTROL.—Sandy clay; likely to shift but, as shown by current-meter 

measurements, fairly permanent in recent years. 
EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder, 

25.44 feet at noon May 17 (discharge 55,100 second-feet); minimum stage from 
water-stage recorder, 0.60 foot at 1 a. m. September 1 (discharge, 86 second-feet). 

1903-1916 (not including periods of no record; see ‘‘Records available”): 
Maximum stage recorded May 17, 1916; minimum stage recorded, 2.7 feet at 6 
p- m. August 29, 1909 (discharge about 18 second-feet). 

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

REecurATION.—During extremely low water there is some diurnal fluctuation in flow 
from mills at Mount Morris. 

Accuracy.—Stage-discharge relation practically permanent between dates of shift, 
except as affected by ice in January, February and March and by back water 
from an ice jam at Geneseo and flooding of flats during short periods in April. 

Rating curve well defined between 150 and 1,000 second-feet and fairly well 

defined between 1,000 and 60,000 second-feet. Operation of the water-stage 
recorder satisfactory throughout the year except when intake was clogged with 

mud. Daily discharge ascertained by applying to rating table mean daily gage 
heights determined by inspecting gage-height graph. 

Discharge measurements of Genesee River at Jones Bridge, near Mount Morris, N. Y., 
during the year ending Sept. 30, 1916. 

  

  

Gage Dis- ; Gage Dis- Date. Made by height. | charge, || Date. Made by height. | charge. 

Feet. | Sec.-ft. Feet. | Sec.-ft 
Jan. =13:1.C. C. Covert... nevus 4.66 2,030 | Apr. 17 | E. D. Burchard ...... 9.47 | 5,110 

197] O. W, Hartwell........ 4.73 500 191... 0 gu GB Te nin www die 6. 54 3,440 
Feb. 174 C. CC. Covert ........... 5.02 577 22 ists 40... conde smvineliion 23.25 | 21,000 

25a) A. H. Davison......... 4.68 561 23....- QO: tics tainni 4d 22.39 | 16,100 
Mar. 184} C.C. Covert........... 4.20 710 2 40: cans. erarhs 19.00 | 11,700 
Aor. 3. B0.h i iairaian 20.90 { 13,200 oti Es 0. corer nn 18.64 | 11,200 

Bo, 0's contin vgesvatinss 12.75 7,040 Bits dO... cn inasn- 13.16 7,420 
12 | E.D. Burchargd........ 10.20 6,110 || May 14 |..... do... ceiecn iti. 2.62 8 
13... OM Lid anata, 10.12 5,740 17 {.: QO... heii ns 25.32 | 53,400 
wl G00 iia a 19.96 | 16,600 || Sept. 7 |..... do... iis 1.04 188 
19 To... A055 cinders 21.85 | 15,900 bean + + HO Ca 1.02 183                 
  

a Ice at control.
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Daily discharge, in second-feet, of Genesee River at Jones Bridge, near Mount Morris, N. Y~, 
for the years ending Sept. 30, 1915 and 1916. 

  

  

  

  

        

  

      
  
  

  

  

Day. July. Aug. Sept. Day. July. Aug. Sept. 

1915. 
2,030 Eo 10 Ahi, 1,030 474 336 
2,400 6078 7.1. cacvnda sation 4,810 540 311 
1, 850 Ae er ie 3,750 495 3il 
2,270 478 1,610 433 343 
2,830 437 1,360 394 482 

1,500 437 1,000 375 508 
1,000 437 850 3,070 409 

825 405 850 3,400 386 
2,480 453 750 1,940 353 
1,420 413 608 2,420 332 

Bs oe oN aE, 900 Eo tae 508 2,060 287 
Neen ata 5,600 725 SU 2 us irene inn 2,800 1,220 478 
Br. aa, 3,110 608 QTL N08, ie irems dns ers 1,470 900 536 
iE aE 1820 562 Rgpuliogt lL LRN aT 900 825 409 

Se es de saws 1,280 495 SHU 30... Balai. 875 1,280 357 
EAN 2,450 080 i. 

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

1915-16. 

Silene SD 332 608 | 1,110 | 2,740 | 3,000 675 (22,500 | 2,860 | 1,380 990 341 162 
2,360 1,240 908 312 165 
1,420 1,980 | 855 | 218 154 
1, 5,160 { 1,560 | 271 142 

3,000 | 1, 245 168 

2,280 880 213 165 
1,920 780 254 170 
3,400 730 245 229 
3,120 635 271 278 
2,860 590 222 261 

3,060 590 213 268 
3,890 590 278 261 
2,540 545 204 238 
2,040 | 1,260 | 288 222 
1,920 | 1,040 | 288 226 

5,880 730 201 170 
9,100 | 612 | 264 175 
14,100 | 541 | 226 254 
11,000 498 232 248 

8,800 456 201 213 

7,000 705 248 192 
5,200 935 235 207 
4,000 612 195 195 
3,100 532 187 138 
2,480 464 170 173 

1,860 407 145 198 
1,620 391 145 190 
1,380 407 192 157 
1,740 379 213 157 
1,240 288 165 178 
SRE 341 1525 See                         

  

Nore.—Discharge Dec. 8-17, Jan. 16-21, Feb. 8 to Mar. 31, Apr. 1-5, 15, 16, 23, 24, and 25, estimated because 
of ice or backwater from dam at Geneseo, from discharge measurements, weather records, and study of 
gage height graph. No gage-height record Feb. 20-22, Mar. 10-12, May 6-11, and June 19-24; discharge 
estimated.
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Monthly discharge of Genesee River at Jones Bridge, near Mount Morris, N. Y., for the 
years ending Sept. 30, 1915 and 1916. 

[Drainage area, 1,410 square miles.] 

  

  

  

  

        

Discharge in second-feet. 
? ol 

epth in 
Month. Per es on 

Maximum. | Minimum.| Mean. | square a 
mile. a). 

1915. 
JIG A2-3h nome he a a 5,600 508 1,870 1.23 0.99 
AMOUNT dete nines inne sian ss dan osh spony 3,400 375 1,380 .978 1.13 
September... ..... 0. casino ah an 755 287 422 .299 +33 

1915-16. : 
en ST Ee SR SR CAG SE LIL IR 5,240 332 1,630 1.16 1.24 
November x. of... vei ie Tenet hee 2,740 413 1,080 . 766 .85 
DOCOMDRL. oe scars nnn sassnsorsivevonnmsnsnn nt 4,920 421 1,420 1.01 1.16 
FOOLY racism simnsan ss aa sass nnn 17,300 540 3,610 2.57 2.96 
FOBITUALY oo. oi isan cisusnnnasiasnsstanrinnss 3,000 413 797 565 .60 
March. i... iii ria asa Sees EE 29,000 478 4,430 3.14 3.62 
pill. EE en 22, 500 2,540 8,450 6.00 6.69 
MOY... fv vita sania aR SE a 45,700 830 5,190 3.68 4.24 
JUNG... ohh. cunnnivansvisasossnal inate sbn 14,100 1,240 3,940 2.79 3.11 
a Re Re A 1,560 288 693 491 «D7 

AGUS... ive evi ves isat rss iene rtd 341 145 232 165 .19 
SeploMPer. .... oct casita aa Sevan iis we in 278 138 198 140 .16 

NO TOOL. oo oun isin tos tabu Rss tana | 45,700 138 2,640 1.87 25.49       

GENESEE RIVER NEAR ROCHESTER, N.Y. 

Location.—At the Elmwood Avenue Bridge, at the north end of South Park, 3} miles 
below the mouth of Black Creek, 3% miles above center of the city of Rochester, 
Monroe County, and 74% miles above mouth of river. 

DRAINAGE AREA.—2,360 square miles. 

RECORDS AVAILABLE.—February 9, 1904, to September 30, 1916. Data published 
also in annual reports of New York State engineer and surveyor and State of 
New York Conservation Commission. Fragmentary records prior to this period 
published in Water-Supply Papers 24, 65, and 97. 

GAcE.—Gurley water-stage recorder installed in December, 1910, in pump house 
immediately below bridge on right bank. Gage inspected by Geo. A. Bailey. 
Gage used prior to December, 1910, was a staff bolted to downstream end of first 
pier from right abutment. Elevation of zero of gage, 506.848 feet, Barge Canal 
datum, 245.591 feet, Rochester city datum. 

DiscHARGE MEASUREMENTS.—Made from downstream side of bridge. Prior to 1904 

measurements and elevation of water surface were taken in conjunction with 
measurement of water flowing over and around Johnson and Seymour dam in 
Rochester. 

CHANNEL AND CONTROL.—Smooth gravel; apparently permanent. 

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder, 
15.30 feet at midnight March 30 (discharge 48,300 second-feet); minimum stage 
from water-stage recorder, 0.88 foot from 12.30 to 4 a. m. November 16 (discharge 
238 second-feet). 

1904-1916: Maximum stage recorded March 30, 1916; minimum stage, 0.71 
foot, from 10 p. m. September 30 to 4 a. m. October 1, 1913 (discharge 154 second- 

feet). 
Ice.—Stage-discharge relation affected by ice during a large part of the period from 

December to March, inclusive.
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Accuracy.—Stage-discharge relation practically permanent except as affected by ice. 
Rating curves fairly well defined between 2,000 and 12,000 second-feet, well 
defined between 12,000 and 44,000 second-feet. 
satisfactory throughout the year. 

Operation of water-stage recorder 
Daily discharge ascertained by applying to 

the rating table mean daily gage heights determined by averaging hourly gage 

Results fairly good for periods when the stage-discharge relation was 
affected by ice and good for other periods. 
heights. 

Discharge measurements of Genesee River near Rochester, N. Y-., during the year ending 
Sept. 80, 1916. 

  

  

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

Feet. | Sec.-ft. Feet. | Sec.-ft. 
Oct, 14 | C. 8, De Golyer........ 1.53 $28 Apr. 31C.C, Covert........... 9.14 , 300 

JL 0 dinars eas end 1.53 839 15.1 E. D, Burchard....:-... 7.91 | 16,000 
Jan. 18q¢| O. W, Hartwell........ 3.86 1,130 1S ier A0 tc sas rte snes 8.01 | 16,300 
Fob. 17a C. C,Coverf...........s 1.99 1,020 CC. Covert... 2... ohe 9.11 | 19,700 

245 A. H. Davison......... 1.91 837 || July 12 ( E. D. Burchard........ 1.76 1,050 
Mar. 17. C, C,Covert.evc cece. 4 2. 56 1,840 ro:20000 0 ce so fibers 1.75 1,050 
ADE. LE ie -e00ie. cn ntue mrad 13.94 | cal 300i \l Beph. 5 0s:e00:00-rvrsssmisrnes 1.07 303 

Bl lO ene inners 13.11 | 37,700                 
  

a Nearly complete ice cover. 
b Measurement made under complete ice cover. 
¢ Velocity determined at 0.2 depth and reduced to mean velocity by using coefficient, 0.89. 

Daily discharge, in second-feet, of Genesee River near Rochester, N. Y., for the year end- 
ing Sept. 30, 1916. 

  

  

                        

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

Voi. ate 554 692 | 1,840 | 1,650 | 3,480 | 1,380 (41,300 | 4,700 | 2,500 | 1,180 630 330 
ih ws ees air 598 768 | 1,530 | 3,380 | 4,390 | 1,380 [37,500 | 3,880 | 2,260 884 630 306 
ahs oN amaieials 2,280 680 | 1,380 [14,600 | 3,100 | 1,430 a2 20 3,300 | 9,430 | 1,740 586 314 

doal ais, 2,140 622 | 1,270 |16,200 | 2,050 | 1,350 (27,600 | 3,210 (11,800 | 2, 500 553 314 
Bete cs rats an 1,530 598 | 1,180 | 9,820 | 1,760 | 1,240 (20,700 | 3,680 | 8,870 | 2,340 520 306 

OL a 5,310 587 768 [12,800 | 1,790 | 1,170 |13,300 | 3,210 | 5,930 | 1,840 500 306 
ania as 5,310 587 656 (16,200 | 1,730 | 1,150 | 8,330 | 2,680 | 4,180 | 1,480 480 322 

Suan. Shall, 2,910 554 610 {11,000 | 1,550 | 1,180 | 6,050 | 2,420 | 3,880 | 1,290 480 339 
De dentate 2,030 | 500 | 500 | 5,920 | 1,380 | 1,500 | 5,460 | 2,260 | 7,030 | 1,160 | 490 357 

SO sartd en Y 432 414 | 4,390 | 1,230 | 2,100 | 5,240 | 2,100 | 5,580 | 1,100 470 393 

ai aa 1,440 362 336 | 3,380 | 1,240 | 2,240 | 4,700 | 1,920 | 4,700 | 1,070 470 393 
2a asad. 1,300 320 306 | 3,970 | 1,360 | 2,070 | 5,240 | 1,710 | 5,580 | 1,030 440 384 
Le 1,070 | 313 | 278 3,280 | 1,430 | 1,830 | 7,800 [ 1,520 | 5,130 | 1,010 | 460 |....... 
Mn 900 | 285| 299 | 3,380 | 1,320 | 1,840 (11,800 | 1,400 | 3,780 | 1,200 | 440 |....... 
08. eee sieve 846 264 285 | 2,460 | 1,410 | 2,150 15,600 | 1,370 | 3,030 | 1,950 4501) ancien 

2620 Jods 4,720] 320) 278 1,760 | 1,100 | 2,150 {17,000 | 4,080 | 3,880 | 1,550 | 490 |....... 
A iar rr 3,770 780 278 | 1,360 | 1,030 | 1,930 (13,600 [22,600 | 9,710 | 1,190 460 330 

jg. diva 2,210 | 1,000 | 587 | 1,130 | 956 | 1,810 | 7,540 [35,200 (14,000 | 968 | 430 314 
fo ,550 | 887 | 3,190 | 1,100 | 1,030 | 1,660 | 5,350 [34,700 [14,000 |....... 420 339 
Sei Hh 5,790 | 1,350 | 5,070 | 1,140 | 970 | 1,620 | 4,180 [25,500 [10,900 |--..... 384 375 

Olvecinsasioncs 4,080 | 3,380 | 3,380 | 1,760 | 820 | 1,600 | 4,600 [15,300 | 9,150 |....... 348 339 
Spiny 2,550 | 3,380 | 2,210 | 3,770 | 860 | 1,580 [11,500 | 7,540 | 6,290 |....... 384 322 
TR 1,930 | 3,380 | 1,930 | 7,320 | 794 | 1,580 (19,200 | 8,060 | 5,460 | 1,470 | 393 322 
a, 1,520 | 2,730 | 2,000 | 5,670 | 833 | 1,490 [21,400 [10,600 | 4,180 | 1,160 | 357 298 

28 ala, ,300 | 2, 2,070 | 3,570 | 1,000 | 1,410 [19,900 | 7,030 | 4,600 | 993 | 348 306 

Df ee iceees 1,180 | 1,980 | 2,890 | 2,910 | 1,140 | 1,440 [15,300 | 4,600 | 4,380 | 872 | 322 282 
Bae rose 1,060 | 2,460 | 5,920 | 2,910 | 1,340 | 2,800 {12,100 | 3,980 | 3,120 | 788 | 306 306 
eee i ais 942 | 3,670 | 4,390 | 4,080 | 1,490 (12,400 (11,800 | 3,780 | 2,340 752 322 330 
3 PUPA CRI IES | 874 | 3,280 | 2,910 | 5,070 | 1,460 (27,200 | 9,430 | 3,880 | 1,830 740 330 314 
Bice iesians 833 | 2,350 | 2,170 | 3,670 |....... 44,800 | 6,290 | 3,210 | 1,650 | 696 | 348 282 
Ss as 794. ...... 2,020 {2,010 |....... 46,3008]. .....- 2, 7008... .. 674 A 

  

Norte.—Discharge Dec. 9-16, Jan. 15-21, and Feb. 8 to Mar. 27, estimated, because of ice, from current- 
meter measurements, weather records, and study of gage-height graph. Gage-height not recorded, dis- 
charge estimated as follows: July 19-22, 900 second-feet; Sept. 13-16, 360 second-feet.
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Monthly discharge of Genesee River near Rochester, N. Y., for the year ending Sept. 30, 
1916. 

[Drainage area, 2,360 square miles.) 
  

  

  

  

Discharge in second-feet. ? Run-off 
(depth in 

Month. Por inches on 

Maximum. | Minimum. | Mean. | square Grainoge 
mile ® 

OCtOBOT.. a. cs di RR deb 5,790 554 2,130 0.903 1.04 
INOVOIBOY.. li. ccedie ns andra snsisisns svninit x 3,670 264 1,360 576 .64 
DISCOIIOY . . csv cb dasa seinen sshnnsnmaniinsuis 5,920 278 1,710 725 84 
Ray... id ah a da des 16, 200 1,100 5,240 2.22 2.56 
NODRHOLY vc inca nsss idan rodanan snd vivaind 4,390 794 1,520 69 
BRT re ra 46,300 1,150 5,670 2.40 2.77 
ADD, en ids RS Cis SS eee 41,300 4,180 13,100 5.55 6.19 
AER ARR a 35,200 1,370 7,490 3.17 3.66 

LE I SR SR Ci 4, 1,650 5,970 2.53 2.82 
TY fa vies 2,500 674 1,200 508 59 
UR SO PS Te Tea Rr SR 0 306 438 186 21 
SOpLOIBBRr. . cuttin rs hc es sedan esa rans 393 282 332 141 16 

DRC YO. ar ed Lens 46,300 264 3,930 1.67 22.17           
  

CANASERAGA CREEK NEAR DANSVILLE, N. Y. 

LocaTtion.—At highway bridge 1 mile west of village cf Dansville, Livingston County, 

about 2,200 feet below mouth of Mill Brook and 22 miles above mouth of creek. 

DRAINAGE AREA.—167 square miles (measured by engineers of State of New York 

Conservation Commission). 
RECORDS AVAILABLE.—July 21, 1910, to December 31, 1912; July 10, 1915, to Sep- 

tember 30, 1916. Data pubblished also in annual reports of New York State 
engineer and surveyor and State of New York Conservation Commission. 

GAace.—Vertical staff at downstream side of left abutment; datum lowered 4.77 feet 

on July 10, 1915. Gage read by Floyd Harter. 
DiscHARGE MEASUREMENTS.—Made from the bridge or by wading. 
CHANNEL AND CONTROL.—Sand and gravel; frequently shifting. 

EXTREMES OF DISCHARGE.—1910-1912 and 1915-1916: Maximum stage recorded, 13.0 
feet at 9.30 p. m. May 16, 1916 (discharge, about 6,600 second-feet); minimum 

stage recorded, 5.45 feet several times in September, 1916 (discharge, 30 second- 

feet). 
Ice.—Stage-discharge relation affected by ice. Gage observations suspended. 

Accuracy.—Stage-discharge relation changed several times during year; probably 
during high water. Rating curves used October 1 to March 27 well defined 
between 30 and 350 second-feet; those used March 28 to April 14 well defined 

between 600 and 3,200 second-feet; curves for remainder of year not well defined. 
Gage read to half-tenths twice daily. “Daily discharge ascertained by applying 

mean daily gage height to rating table. Results fair. 

Discharge measurements of Canaseraga Creek near Dansville, N. Y., during the year 
ending Sept. 30, 1916. 
  

  

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

Feet. | Sec.t. Feet. | Sec.-ft 
Mor, 30; EH. Jolmson....cecsneeer 8.26 1,590 || Apr. 19 | E. D. Burchard........ 6. 55 

So FH, Maty....vnesvnss 9.11 2,370 oli. 00. ces rnin raisin 7.15 581 
80./ C.C.Covert...avsessnes 9. 69 2,960 21. SE 7.15 594 
oF J... 0. .ve.cuduliioness 8.34 1,700 || May 26 |..... QO. covisriar did. 6.70 256 

Apr. 41..... 0. onion orensasian 7.19 727 26 1. ERR Ee, 6.70 259 
HiP HMocy........-..r 9.35 2.670 | July 21/C.C, Covert... ......-- 5.76 64.6 
i J BO. 1-0 6. 80 379 || Sept. 7 | E. D, Burchard........ 5.51 34.6 
19.{ E. D. Burchard.......: 6.55 258 Z1eeses A0usanionsnassssisass 5.51 36.1                  
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Daily discharge, in second-feet, of Canaseraga Creek near Dansville, N. Y., for the year 
ending Sept. 30, 1916. 

  

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

  

136 50 34 
142 44 39 
295 46 34 
305 44 34 
248 46 34 

wl win 
L,00{ (21 73 
38 ul 42 
164. 23] 2a 
1027 “20f} 33 

86 36 32 
136 44 34 
120 44 34 
80 44 42 
68 36 36 
59 34 frner                         

  

Nore.—Discharge Dec. 11-17, 30, 31, and Jan. 14-20, estimated, because of ice, from weather records, 
study of gage-height graph, and comparison with records of streams in adjacent areas. 

Monthly discharge of Canaseraga Creek near Dansville, N. Y., for the year ending Sept. 

  

  

  

  

30, 1916. 

[Drainage area, 167 square miles.] 

Discharge in second-feet. 8 Run-off 
(depth in 

Month. Por inches on 
4 2 drainage 

Maximum. | Minimum. Mean. [square 
mile. area). 

Gctober.. ol neh VI 1,140 50 191 1.14 1.31 
NOVOIDIBL. 1! co ciniois Fans wit ww hin 3% mina nsia 1s wrikors 392 44 115 .689 «77 
December. rr... icine ce ete sass S2rens 420 42 120 .719 .83 
JANUALY coon nnsns muss ons seven esinsrs bud statis 1,580 48 315 1.89 2.18 
ADIN a er deh be te isn sis ns 2,150 114 760 4.55 5.08 

BUY othe wi simintate 95s ne a ata aise e # Selanne sa 2, 850 129 484 2.90 3.34 
JUNO... i a Yeni iss ee a ie 2,780 109 464 2.78 3.10 
JAY ea tne snr ins se Samana sma Fa ch) 1,040 59 183 1.10 1.27 
AMIS ese Re a Le 71 34 48.5 290 33 
SeDlembBer...... Lhasa Sa et 90 32 39.6 237 26         
  

CANASERAGA CREEK AT GROVELAND STATION, N. Y. 

Location.—At highway bridge at Groveland Station, Livingston County. 

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

RECORDS AvAILABLE.—August 5, 1915, to September 30, 1916. Data published also 
in annual reports of New York State engineer and surveyor and State of New 

York Conservation Commission.
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Gace.—Chain near center of downstream side of bridge. Prior to March 30, 1916, 
inclined staff gage on right bank about 400 feet above bridge, at practically the 
same datum (560.00 feet Conservation Commission datum). Gage read by E. R. 

Stoner. 

DiscHARGE MEASUREMENTS.—Made from highway bridge or by wading. 
CHANNEL AND cONTROL.—Creek flows through improved channel, which is in gravel 

and is likely to shift. 

Ice.—Stage-discharge relation affected by ice. Gage observations suspended. 

For a considerable distance upstream from the station the improved channel is 

above the lowest part of the valley. During low stages there may be loss by seepage 
and during high stages some of the water overflows into the lower part of the valley 
and is diverted past the gage. 

Data inadequate for determination of discharge. 

Discharge measurements of Canaseraga Creek at Groveland Station, N. Y., during the 
year ending Sept. 30, 1916. 
  

  

    

Gage Dis- Gage Dis- 
Date. Made by— height. | charge. || Date: Mado hye height. | charge. 

Feet. | Sec.-ft Feet. | Sec.-ft 
Mar. 20 V. H. Macy....e.vnees- 13. 65 2,110 || May 18 | E. D. Burchard........ 12.47 1 1,050 

800 C,C. .Covert...ic. one. 13.16 1,570 Wes do 2 sid lam kuiais 12.42 | 1, 
Apr, 41....; es Se nan sve norkys 10. 64 692 93 QO ress ciigta ris 11.13 | 7788 

18 | E. D. Burchard........ 366 rR 0 reins senna rie 11.02 745 
on... 0c wenrnnenens sans 10.18 636 20 1s en se QO die i. 8.61 320 
les d0..ouvie losin 14.64 2,560 || June 17 |..... 0a Lie te eas Tait 13.33 | 1,610 
20d... 0h ce earns 11.10 847 1: July 20 |... do... Liiei ini 6.99 70.2 
20 fens doi nei sonia 10. 80 7606. {| ‘Sept. 6 |..-.. A0uecaveininsoetoven !° 6.54 38.8 

May. 15 |... de... veaannains 7.65 169 |           
Daily gage height, in feet, of Canaseraga Creek at Groveland Station, for ihe year ending 

Sept. 30, 1916. 
  

  

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

ie cetera irate sien 6.65 6.9 7.5 13.6 9.0 8.0 a7 7.05 6.65 
sais sus s ua ann 7.9 6.9 7.45 12.9 8.8 7:8 7.7 7.0 6.6 
Be nds sa vanessa nahn 7.45 6.9 7.35 11.0 8.7 9.0 8.2 7.0 6.6 
Doles vesnmssimnvedsvvos dennisn 7.15 6.95 7.2 10.8 9.4 8.8 8.3 7.0 6.6 
Bese ceesvsesnrccsnnsninnnnns 11.3 7.0 7.0 9.5 8.7 8.2 7.8 6.9 6.6 

Bo nsi-sevansssnssisnsintades 8.2 6.9 7.1 9.4 8.5 8.1 71 6.9 6.6 
ieiea se ane mams sn sasi sadn downt 7.9 6.85 0 8.9 8.4 7.9 7.0 6.9 6.6 

ive cranes SA saa PE ad 7.6 6.9 7.0 8.8 8.5 8.6 7.5 6.85 7:1 
SR Wr AP I 7.3 6.9 7.3 8.0 8.3 8.4 7.4 6.8 | 6.9 

YY nec coen tireee Ao 7.2 6.85 |< cusess 8.8 8.0 8.3 7.4 6.8 6.8 

eee isis Horror 6.3 lceaiaies 8.7 8.0 8.3 7.35 6.9 6.7 
Xe... iii iinet 7.0 0.70: lv sinnuisin 10.0 7.1 8.4 3 7.0 6.7 

3 enna eiwtn sna Tams ai 6.9 6.7 lensnanns 10.2 7.6 8.0 7.4 “0 6.6 
BA. is Bes 6.9 6:75 | -savnsva 12.7 7.6 7.8 4 6.95 6.6 
Ye ccncnnvisnssinsirnroinss is 8.5 72 lee deviss 12.3 8.4 8.0 7.3 6.9 $.8 

10s aerate aiashs rr dns nse n 8.1 ZL ieananse 9.8 15.2 9.4 2 6.9 6.8 
dcr essere insane, 7.7 0550. sa wiia se 9.2 15.4 14.5 2 6.85 6.7 
UB cisins nse svnmss ress msn snes 7.7 6:0 [eivdanss 8.9 12.4 11.3 7.15 6.85 6.7 
J een icarssnasinernsanaessss 8.1 72 Levaus oun 8.4 10.9 10.5 7.1 6.8 6.65 

20casvrnvenvnrnsiseovunetivioe 7.77 8:0 |.ieaes - 8.4 10.1 10.3 7.3 6.8 6.6 

nian Jotun wninn ales Shula 7.6 8.0 |. .vrieien 11.2 9.5 9.8] 11.4 6.75 6.55 
LP ER CW TO 7.4 oS loveedine 14.6 9.2 9.5 8.3 6.7 6.5 

ea a A ses aes 7.35 VE fevsncendd 13.5 11.6 8.8 7.0 6.7 6.6 
das arian en 7-1 16: licies woe 11.7 9.8 8.6 7.45 6.75 6.6 

OD a sts shuns asnsnnoinnsessss® 7:¥ 95 aunvevvey 30.8 9.0 8.5 7.4 6.7 6.55 

00. ccna sas lnsmsnanssive raise 7-1 24 leoeesnes 0:6 8.6 8.2 3 6.7 6.55 
ens aasnetannnintinnnnansss 7.05 %-33 [suavanvse 13.0 8.8 8.1 7.3 6.7 6.6 

Des ivnnrensnnin rains SH, 7.0 18 ceinhads 11.4 8.7 8.0 7.3 6.7 6.6 
DY ees erin senna ees 6.95 15 eva ess) 10.1 8.5 7.9 7.2 6.75 6.6 
Bssitan se vvwnnnsimsbivnnion sss sn 6.9 7:0 nahin 9.5 8.2 7.8 13 6.7 6.6 
Blcleeccessnnssonscanuvanvnrns 0.0 [ends viclersn et iilcvins male 8X feavnns. 7.05 0.7 ifesnecean                     

80873°—wsPp 434—1T—5
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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 the New York State 
Conservation Commission). 

RECORDS AVAILABLE.—(Current-meter measurements 1904-1915; continuous record of 
gage height and occasional current-meter measurements July 13, 1915, to Septem- 

ber 30, 1916. Data published also in annual reports of New York State engineer 
and surveyor and State of New York Conservation Commission. 

GacE.—Gurley seven-day water-stage recorder on left bank, just below bridge. 
Datum of gage same as that for gage established on Genesee River at Jones Bridge 

near Mount Morris July 12, 1915 (540.00 feet Conservation Commission datum). 
Recorder inspected by Mrs. William Russell. 

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

CHANNEL AND CONTROL.—Firm gravel; not likely to shift; subject to backwater from 
Genesee River. 

Ice.—Stage-discharge relation affected by ice. 
EXTREMES OF STAGE.—Maximum stage during year, from water-stage recorder, 28.92 

feet at 1 p. m. May 17; miminum stage from water-stage recorder, 8.02 feet at 
midnight September 28. 

Data on extent and duration of backwater from Genesee River insufficient to permit 
correct determination of discharge. 

Discharge measurements of Canaseraga Creek at Shakers Crossing, N. Y., during the 
year ending Sept. 30, 1916. 

  

  

  

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

Feet. | Sec.-ft. Feet. | Sec.-ft. 
Oct, 121 C0. 8 Ds Golyor......-- 9.48 349 | Apr. 17 | BE. D. Burchard........ 14.70 1,650 

12.10.0000. Senses sass 9.37 327 Yit..o Didier te Seema ates 14. 52 1 
Jan. 13 | C. ol Covert ae ute se 5 oi 10. 50 595 17.1... A... Clin 13. 65 1,310 

2 | 0. W, Hartwell........ a 10. 62 322 174. 5 doco. 13. 50 1,270 
Feb. 17 | O.C, Covert.....c..... a9. 45 349 Ifo. do.c...o i on 12. 50 

25 1: A, H.Davison......... 9. 55 345 190..... do... oi tao, 11.19 655 
Mar. 29 1 CC. Covert........... 28.25 6,790 0.x 52 dose Lo... 10. 81 596 

8h lan 0 osenaie rasan 26. 95 4,970 24 dos. ei 22.28 4,Q70 
Apr. 3l..... te u Hinds Sudan Sas 22. 68 5,160 20i...5. dec... irons, 22,14 280 

Gx 5 lO esa ms hans a 19.56 | 3,510 2B is ERR, 17.08 | 2,710 
184 -B. 0; birchiard Balers 19. 03 3,040 27 fii. QOr AN. rn ee 18. 00 2, 550 
161....:00, so nesssstaioad 18. 80 3,000 (i May 17 }..... Qos cE. cesin, 28. 62 7,020 
10:15... do ae hs ae ad 17.70 2,640 || Sept. 6 |..... qo. nn 8.45 114 
16 |... Q0% ales cs idicanss J 17. 52 2010: <6... QO bs ei te 8.43 109             
  

a Stage-discharge relation affected by ice.
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Daily gage height, in feet, of Canaseraga Creek at Shakers Crossing, N. Y., for the year 
ending Sept. 30, 1916. 

  

  

                    

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

Ban. 9.281 9.06 | 9.58 | 9.86 | 11.28 | 9.90 | 26.41 | 11.23 | 9.89 | 9.5 8.78 8.18 
Bates 10.06 | 9.04 | 9.48 | 15.54 | 10.37 9.82 125.93 | 10.85 | 9.88 | 9.31 8.74 8.56 
Brain cuit 9.96 | 9.08] 9.40 | 21.65] 9.60 | 9.73 | 23.40 | 10.62 | 10.59 | 10.36 | 8.61 8.34 
dF olInaul 9.58 19.081 9.39 |-15.05 |....... 9.68 | 20.10 | 11.20 | 12.80 { 10.12 | 8.60 8.22 
Dest 11.62 | 9.08 | 9.10 | 15.25 | 9.47 | 9.43 | 16.00 | 10.82 | 10.78 | 9.7 8.58 8.26 

6:2 as weal i 13.56 | 9.14 | 9.24 | 22.96 | 9.31 | 9.59 | 13.97 | 10.38 | 10.39 | 9.78 | 8.55 8.28 
0 sain sna sale itm = bn fmon win ane 8.821 032]|16.57 | 9.42 9.72 |12.38| 9.75 9.75 | 9.46 5.58 8.34 
Been fens 9.00 | 9.28 | 11.68] 9.34 (10.38 [{ 11.80 | 9.93 | 11.4 9.25 | 8.60 8.63 
| STIR NE A 9.04 | 9.28 110.56] 9.40 {10.70 | 11.52 | 9.87 | 10.99 | 9.21 8.56 8.91 
30.00 00.00 9.26 | 8.96 9.19 | 10.46 | 9.51 | 10.56 | 11.38 | 9.75 | 10.7 9.3 8.60 8.60 

Yh. nn 9.39 | 8.98 9.28 110.49 | 9.52 110.32 |11.45]| 9.63 | 10.25 9.18 | 8.56 8.57 
250... 9.38 9.08... 00. 10.23 9.67 9.98 | 13.29 9.43 111.73 9.26 8.62 8.54 
13. =. oi iin 030 [aa He we bas 10.48 ¢....... 10.08 | 15.76 9.35 | 10.45 9.25 8.48 8.44 
4... 0. 9.26: "8.84 1..." LOT eins 10.4274 20.83 |. vesun= 9.88 | 9.44 | 8.68 8.45 
5 a hu. 1590 9/10. ..... 9,.990...... 10.10 1-23.30 |... -. 9.75 9.15 | 8.65 8.50 

18... 1.50. "0.28 .ouicael 9:93 [.0unmes 10.12 18.70 L.A... 14.03 | 8.85 | 8.58 8.29 
be... 9.71 0.24 1... vee 10.13: 1....... 10.13 | 14.30 | 28.05 | 17.25 | 8.92 | 8.60 8.50 
1S auth 9.77 0.16 [ana 10.381. .... 0s cciuas 12.40 | 25.50 | 20.50 | 8.91 8.60 8.50 
39. 12.88 95300, Ane 30.42 ....... [ies 11.38 | 21.20 | 15.39 8.90 8.64 8.48 
20.53 manos 3 11.36 | 10.94 | 10.37 | 10.47 | 9.18 | 9.99 | 10.85 | 16.55 | 15.56 | 8.84 | 8.44 8.41 

saa 10.13 | 10.46 | 9.83 {10.28 | 9.41 9.93 | 14.69 | 13.20 | 12.59 | 9.60 | 8.52 8.39 
Oe i ced ey 9.70. 110.80 | 9.63 11.54 | 9.36 9.91 | 23.28 [11.32112.25 110.65 | 8.42 8.41 
Dade ee i 9.58 | 10.18 | 9.58 | 12.44 | 9.34 | 9.88 ( 24.40 | 15.49 | 11.00 | 9.28 | 8.38 8.39 
ate ain 9.20 9.94 | 9.60] 10.51 9.38 | 9.81 121.55] 12.85 (10.76 | 9.20 | 8.32 8.35 
iene nian mn 9.30 | 9.69 | 9.58 [10.04 | 9.51 9.93 | 18.04 | 11.15 | 10.9 9.08 | 8.32 8.31 

ee 0.26 | 9.88 [12.48 | 9.96 | 9.77 | 10.89 | 16.99 | 10.65 | 10.38 | 9.01 8.43 8.44 
Fl ca ei 9.20 | 10.82 | 11.08 | 10.58 | 9.81 | 16.93 | 17.53 | 10.9 9.95 8.98 | 8.31 8.32 
OB aman 9.16 | 10.82 | 10.27 111.90 9.80. 27.42°5.16.42'1 10-89 | + 9.78 |...---- 8.58 8.24 
natn naiaie a 9.16.{ 10.00 | 19.41, 11.02! : 9.86 1 28.05} 13.92 1:10.52 1 9.75 {-..-.s 8.50 8.24 

00. 9.16 [ 9.81 9.20 | 9,900. sc vue 27.02 | 11.90 | 10.2 9 8.85 | 8.49 8.24 
Lanne iin mens 8.90 lasieens 9.91 1.10.28 |....... 26.3% |. vis niin 10,03 {sunvuas 8.86, 85.15]. ..-.-.     
  

KESHEQUA CREEK NEAR SONYEA, N. Y. 

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

Livingston County. 
DRAINAGE AREA.—74 square miles (measured on topographic maps). : 
RECORDS AVAILABLE.—July 22, 1910, to December 31, 1912, at station at Sonyea; 

August 29, 1915, to September 30, 1916, at present site. Data published also in 
annual reports of New York State engineer and surveyor and State of New York 

conservation commission. 
Gace.—Staff, in two sections; inclined section graduated from 3.0 to 6.0 feet; ver- 

tical section graduated from 6.0 to 17.0 feet. Gage read by Fred Mott. 
DiscHARGE MEASUREMENTS.—Made from footbridge at gage or by wading. 
CHANNEL AND CONTROL.—Gravel; probably fairly permanent. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 13.15 feet at 

7 a. m. March 28 (discharge not determined); minimum stage recorded, 4.0 
feet several times during December, August, and September (discharge 1.5 

second-feet). 
Ice.—Stage-discharge relation affected by ice. Gage observations suspended. 

Accuracy.—Stage-discharge relation probably permanent, except as affected by 
ice or backwater from Canaseraga Creek, during a large part of the period from 
December to April 4. Rating curve well defined between 1 and 350 second-feet 
and fairly well defined between 350 and 1,300 second-feet. Gage read to half- 
tenths twice daily. Daily discharge, except for periods of backwater, ascer- 
tained by applying mean daily gage heights fo rating table. Results fairly 
good; :
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Discharge measurements of Keshequa Creek near Sonyea, N. Y., during the year ending 
Sept. 30, 1916. 
  

  

i Gage Dis- Gage Dis- 
Date. Made by height. | charge. || Pate: Made by— height. | charge. 

Feet. | Sec.-ft Feet. | Sec.-ft. 
Mar. 29: C.C, Covert........-... 9.84 | 1,020 May 18 | E. D. Burchard........ 7.65 247 

Shi... G0. dil el 8.52 672 23 len oui do. . ue. odes cistidshe 6. 21 296 
Apr. 4. do. dtr fide 5.79 190 234k. do. tua... in.. 6.10 279 

18:1: BE. D, Burchard....”... 5.03 84.6 201... 0: aD pi ie 4. 86 69.0 
21. .... 0. Fe Sao 6.28 278 June 17 \...5 dO. vie. tall ite 6. 20 305 
20... 0 costes crn scnun 6. 20 274 Joly: 207... G0. al se ea Te 4.20 8.6 
2 lunes dot. sis kin 0.95: 30020 [li 2 20.4. do. .irr 0 laren. 4.20 8.8 
232... .. do... dhe 7.38 476 Sept. 6.is.... QO a steed 4.01 15 

May 14|..... (0. 2 as vie nls Haile a 4.40 2218 flv “Or... LR TORR AT 4.01 1.8 
Hy... AO. i PROS N 4.39 20.4                 
  

Daily discharge, in second-feet, of Keshequa Creek near Sonyea, N. Y., for the year ending 
Sept. 30, 1916. 
  

      

  

Day. Oct. Nov. Aug Sept. 

A. Raa, 3.0 8.7 10 1.5 
i ans R na Ps 30 8.7 8.7 1.5 
Baan eas arsies 26 8.7 10 1.5 
A i ete cnnins 15 8.1 S.7 1.5 
Be es de hymn dra nse 107 8.7 8.7 1.5 

Bic san det sess 84 8.7 6.6 1.5 

Sida raisons 30 8.7 4.5 2.3 
Sie dd totais Tene 22 3.0 5.3 7.9 
Dir snes es aan 18 6.6 3.9 24 

M0... oie eis 15 3.0 2.1 21 

Bl nia sina 22 6.6 3.0 16 

NR a He ie das 6.6 6.6 3.0 15 
1 ER CY 4.5 6.6 5.3 14 
Hd hk anaes 4.5 6.6 5.3 10 
Aina See saad dae 411 6.6 4.5 7.9 

0 asin sa snins anained 131 6.6 5.3 5.3 
Titi antes cdi gts 12 6.6 4.5 4.5 
18... feed ens 4.5 3.0 3.0 5:3 
TNS RE SE 290 4.5 3.0 3.0 
Ra dend 92 147 1.5 1.5 

oc Sirsa agains 131 181 2.1 2.1 
BD Il edie dN 115 65 1.5 3.9 

tS ai arin 22 54 1.5 4.5 
2. ise tessa 4.5 39 1.5 4.5 

a ea td 3.0] 2 1.5 21 

0B. tt anime le alate 1.5 84 1.5 2.1 
0 a sivas Sun sla Seed wine 8.7 99 1.5 1.5 
2S ears cnn ane 4.5 131 1.5 1.5 
2.1 ENT Sl BY MR 8.71 123 1.5 1.5 
Oe ic ssa en brea S.7 49 1.5 1.5 
BD) amines reas BT arinnins 1.5 .vo.ines                     
  

Nore.—Discharge, Dec. 3-5, 11-16, and 20-25, Mar. 28-31, Apr. 1-4, and 23 estimated, because of ice or 
backwater from Canaseraga Creek, from weather records, study of gage-height graph, and comparison 
with records of adjacent streams. 

Monthly discharge of Keshequa Creek mear Sonyea, N. Y., for the year ending Sept. 30, 
1916. 

[Drainage area, 74 square miles.] 
  

  

  

    

Discharge in second-feet. Run-oft 
(depth in 

Month. Per inches on 
Maximum. | Minimum. | Mean. square | drainage 

mile. area). 

OO ODOT ok cin sr civins sis ot iain mls 2 an aim a Sia Ral 290 1.5 53.0 0.716 0.83 
November... 0. 0d a di sail 181 3.0 37.5 .507 Df 
DECCINDICT aie sic vivre wine leic ied Suit oma pire ripe eae oF 411 1.5 65.8 . 889 1.02 
ADI ere sivn su anin sins ab tena eie ssa b nmin ah 1,310 61 327 4.42 4.93 
MOY iin oot d Boia Sultiale & sate SHH SB oh «enim iets 1,090 34 170 2.30 2.65 
2571 EL Nm ape Un ESI Le IRR ei 309 21 72.8 .984 1.10 
JUV... ool a aa ed Pies Sd Sa 24 8.7 13.8 .186 .21 
AURUSL on vo vas ss simian ssiatsnn ats Sent ers sale mrs wot 10 1.5 4.0 .054 .06 
id ALLEY Re EL RS ERA OL 24 1.5 5.7 +077 .09     
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CANADICE LAKE OUTLET NEAR HEMLOCK, N. Y. 

Locatron.—In outlet at foot of Canadice Lake, 41 miles southeast of Hemlock, Liv- 
ingston County. The outlet flows into Genesee River through Hemlock Outlet 

and Honeoye Creek. 
DRAINAGE AREA.—12.6 square miles, of which 1.0 square mile is lake surface. 

RECORDS AvamLABLE.—April, 1903, to September 30, 1916. Data published also in 
annual reports of New York State engineer and snrveyor and State of New York 

Conservation Commission. 
GaGce.—Hook gage in channel above weir. 
CHANNEL AND coNTROL.—Qutflow is measured over a standard thin-edged weir with 

a b5-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, and the crest is never submerged 

by backwater. Two additional rectangular gates, each a foot square, with three 
complete contractions and a fourth incomplete contraction at the bottom afford 
by-passes during low water. 

Ice.—Stage-discharge relation not affected by ice as pool above weir is free from ice 
throughout winter. 

Drversions.—No water is diverted from Canadice Lake above the station. 
RecuraTion.—Outflow of lake is regulated by bulkhead and gates at dam above weir. 
Accuracy.—Stage-discharge relation permanent. Rating curve used is expressed by 

the Francis formula. Corrections are made for velocity of approach for the high 
stages. Gage read to hundredths once daily. Results good. 

CooreraTION.—Data collected, computed, and furnished for publication by the city 
engineer of Rochester. 

Monthly discharge of Canadice Lake outlet mear Hemlock, N. Y., for the year ending 
Sept. 30, 1916. 
  

Mean 

  

              
  

Mean I 
oMean cleysilon geen slovation 

Month. giscliargs |. above Month. Seharge | ghove 
in §ecoud. low-water in Soeond. low-water 

. mark, in o mark, in 
feet. feet. 

7.543 1010 MOY... eee cmeeny tories 46. 228 3.245 
al.105 1.770 1: June... 37.640 2.967 
11.101 2.040 || July...... 6.692 2.475 
32.419 2.336 || August 5.340 2.030 
10.196 1.320 || September... . ccs vecene. 920 1.481 
24.279 1.502 —_ 
53.597 3.059 Tho yer oun -5un ic: 19.755 2.154 

The head a Tn November, 1915, the old plank weir and channel was r eDiad by a concrete structure. 
gates were closed’ during construction, and an estimate of the leakage is included in above table. 

Norte.—Water surface 0.16 foot higher Sept. 30, 1916, than on Oct. 1, 1915. Gain in storage, 4,876,601 
cubic feet, corresponding to 0.154 second-feet for year. 

OWASCO LAKE OUTLET NEAR AUBURN, N. Y. 

LocaTioN.—On the farm of Charles H. Pearce, 2 miles below center of Auburn, 
Cayuga County, and 3% miles below the State dam at outlet of Owasco Lake. 

DRAINAGE AREA.—206 square miles (measured on topographic maps). 
RECORDS AVAILABLE.—November 17, 1912, to September 30, 1916. Data published 

also in annual reports of New York State engineer and surveyor and State of 
New York Conservation Commission. 

Gaae.—Gurley water-stage recorder in a concrete shelter on the left bank on the farm 
of Charles H. Pearce. Recorder inspected by Charles H. Pearce. 

DiscHARGE MEASUREMENTS.—Made by wading directly opposite gage or a cable at 
same section. 

CHANNEL AND CONTROL.—A low concrete control has been constructed about 15 feet 
below the gage. Crest of control 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
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the bed of the stream extends downstreams 2% feet from toe of dam. Mean eleva- 
tion 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, 

4.21 feet at 7.30 p. m. April 3 (discharge, 2,050 second-feet); minimum stage not 
recorded. 

1912-1916: Maximum stage, 6.4 feet during period March 25 to 30, 1913, 

aetermined 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, 1915 (discharge, 
5.6 second-feet). 

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

Diversions.—An average flow of about 10 second-feet is pumped from Owasco Lake 
for the municipal water supply of Auburn; proportion returning to stream above 
gaging station not known. 

RecuraTioN.—Large diurnal fluctuation in low-water flow due to operation of mills 
in Auburn; seasonal flow regulated at the State dam. 

Accuracy.—Stage-discharge relation permanent; not affected by ice during year. 
Rating curve well defined between 1 and 1,700 second-feet. Operation of the 

water-stage recorder satisfactory throughout year except when it was not in 
operation. Daily discharge ascertained by averaging the hourly discharge. 
Records excellent except for periods for which gage heights are lacking. See note 
to table of daily discharge. 

The following discharge measurement was made by C. C. Covert: April 24, 1916: 

Gage height, 3.14 feet; discharge, 734 second-feet. 

Daily discharge, in second-feet, of Owasco Lake outlet near Auburn, N. Y., for the year 
ending Sept. 30, 1916. 
  

  

   
                  

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

430 393 291 428 690 483 288 136 120 
510 370 292 542 658 463 270 130 113 
485 355 286 581 593 469 258 {oan 74 
475 363 279 619 528 486 2060... 105 
548 |* 355 271 663 508 522 258 [..nvae 132 

0 ites wees 575 337 200 Jini. 488 507 O87 eo. 141 
ints sin 5 = ois a iaTe wae 579 331 213 [ia rsnn- 461 499 40 orient 138 
Bac satin 592 837 068 yas 404 491 226%... 133 
esos vs en 587 322 248 live enun 320 487 1064. 140 
40. ar 555 311 A as 323 452 221 84 

La, 540 250 236)... 5. 310 404 219 137 107 
evens  in 516 258 237 690 308 409 213 124 124 

1 in nn 501 314 238 652 270 404 204 83 Ty 
Mos dations 481 273 238 648 234 397 199 132 120 
A a sda 514 315 231 633 244 396 208 131 132 

11 RR 5006 307 231 595 11 I RETIN 792 254 402 174 128 108 
tea, 502 311 240 649 234 vei 772 494 393 214 135 65 

38 tae, 493 310 273 632 827 1. ver 736 699 376 212 131 112 
10.0 aims 525 324 283 591 836. uuu 708 740 432 208 151 113 
2. cine sa, 538 323 203 519 2 La 679 743 422 206 54 107 

OY ei eas 529 331 308 404 361 283 642 699 403 185 107 108 
Dy ania 524 330 301 182 352 288 642 678 396 187 131 113 
OB aaa 505 331 326 166 263 293 612 717 393 138 133 113 
I sarees 486 326 328 180 262 294 674 766 388 194 125 48 
Osi itl dese 484 330 354 175 275 208 784 795 353 184 130 107 

on AA. 472 323 379 173 254 329 794 716 302 172 127 105 
DE aU NC, 449 318 403 165 264 383 800 689 300 174 55 113 

RL 439 310 414 237 nooo 479 816 649 290 173 104 111 
20. 423 308 422 S44. 0 646 756 594 303 171 120 116 
Di 400 297 424 vn RN 875 687 566 297 148 125 103 
neces 35 lceennne 419 83650... 190.1... S18. lt 140 P2rnes       
  

Note.—Mean discharge for periods for which gage record is lacking estimated by interpolation as follows: 
Jan. 6-11, 700second-feet; Feb. 28 to Mar. 10, 290 second-feet; Mar. 11-20, 275 second-feet; Aug. 3-9, 120 
second-feet. In November, 1916, it was discovered thatfrom 20 to 25 second-feet was leaking under control. 
Noun as to time of beginning of leak, but study of the record seems to show that it occurred in October, 
191
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Monthly discharge of Owasco Lake outlet near Auburn, N. Y., for the year ending Sept. 
30, 1916. 

[Drainage area, 206 square miles.] 

  

  

  

  
            

Di rge i - . i scharge in second-feet Run-off 

(depth in 
Month. Tor inches on 

Maximum. | Minimum. | Mean. | square raise 
mile. . 

OCTOBEL. . Si coe i tend. avec daar tan snus 592 a 389 502 2.44 2.81 
NOVEIMIDOr. coi. on Sinise - ns WRI LL 393 250 322 1.56 1.74 
Blecember. ..... ico ie  cdii sa he sds fn nw 424 231 300 1. 46 1.68 
Jay «i SE Ri Re hs 165 493 2.39 2.76 
February... J... hse. coiduc. ski stiimasss 484 254 350 1.70 1.83 
MAC... eT i iam ne nh was LDL... sn 355 1.72 1.98 
April. a Ea 1,820 a 612 1,020 4.95 5.52 
MY rit cn ti stn Pi ae wad a we nes 795 a 234 537 2.61 3.01 
Jane. A lA eat 522 290 411 2.00 2.23 
JULY. oss Sk Bareilles is x weg whim alu hai Wn 288 a 138 207 1.00 1.15 
AUOUSE i vii veins sv nmes issn Deas wuss 137 a 55 119 .578 «07 
September. i... cot conan a Se 141 a 48 110 .534 60 

Phe year. a... ilove diate des 1,190 a 48 393 1.91 25.98 

a Sunday. 

Norte.—No correction for storage in Owasco Lake or for diversion for municipal water supply. 

WEST BRANCH OF ONONDAGA CREEK AT SOUTH ONONDAGA, N. Y. 

LocatioNn.—At highway bridge in village of South Onondaga, Onondaga County, 
about 1} miles above mouth of creek and about 10 miles above Syracuse. 

DRAINAGE AREA.—20.8 square miles (measured on topographic maps). 
RECORDS AVAILABLE.—August 22 to September 30, 1916. Data published also in 

annual reports of New York State engineer and surveyor and State of New York 
Conservation Commission. 

GaAcE.—Staff on downstream side of right abutment of bridge. 
DISCHARGE MEASUREMENTS.—Made from bridge or by wading. 

CHANNEL AND cONTROL.—Fine and coarse gravel; probably shifting. 
Ice.—Stage-discharge relation probably affected by ice. 

Data inadequate for determination of discharge. 

Discharge measurements of West Branch of Onondaga Creek at South Onondaga, N. Y, 
during the year ending Sept. 30, 1916. 

  

  

[Made by E. D. Burchard.] 

Gage Dis- 
Date. height. | charge. 

Feet. Sec.-ft. 
Ty LL We SRE 1 ERR ERR AL J IRL ROE RRL 1.07 8.0 

DS adh AE I I ti tei va ee ene a Tre Ene 1.07 7.8       

Daily gage height, in feet, of West Branch of Onondaga Creek at South Onondaga, N. Y.., 
2 Jor the year ending Sept. 30, 1916. 
  

  

  

Day. Aug. | Sept. Day. Aug. | Sept. Day. Aug. | Sept. 

Mic ons soap slomensvve 1.050 Woce.oanenamonnlonavsnon 1.00 [120 u vosieuriusanes|ersoress 1.00 
1.05, {7 10 tein sveneeeins ln esmwans OI U0 cearassnsnsnns 1.00 1.03 
1.02 (AB cc usmneresnniafesiwnanas 3.00 1 23ccnescesenenes 1.08 1.07 
1.0) Vi decane nsnsiclessnancs D0 [120s sade connie 1.03 1.04 
100 A. eaasocencnsaspasscess 335.1 250s encceces seas} + 1.00 1.08 

1.00 10 aes ar cr cnas]s se ismee L361 00: co cies ncn 1.00 1.07 
cS AT cine anne einen vanns 5007, 2c ancsrsvenssins 1.01 1.06 

100 HN IS. cicencicnannsulsvnsnnnm 1.07 1jc28: occas ais navies 1.04 1.03 
1.000. i.e ae Yo 07 | 29. cavicaue vate 1.02 1.37 
100 200 aves sns ess ssfessineans 3.061 B0.0 0. aah as 1.01 1.31 

SL. can. nade 3028 ean                      
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ORWELL BROOK NEAR ALTMAR, N. Y. 

LocatioN.—At highway bridge one-eighth mile above mouth and 14 miles by road 

northwest of Altmar, Oswego County. ; 
DRAINAGE AREA.—22.1 square miles (measured on topographic maps). 
RECORDS AVAILABLE.—June 23, 1911, to June 30, 1916, when station was discontinued. 

Data published also in annual reports of New York State engineer and surveyor 

and State of New York Conservation Commission. 
Gace.—Chain at downstream side of bridge; read by Mrs. A. G. White. 
DiscHARGE MEASUREMENTS.—Made by wading or from bridge. 

CHANNEL AND CONTROL.—Small stone and gravel; permanent. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.00 feet at 5.30 

p. m. May 17 (discharge, 497 second-feet); minimum stage recorded, 1.85 feet at 

8 a. m. and 5 p. m. October 1 (discharge, 11 second-feet). 
1911-1916: Maximum stage recorded, 5.5 feet at 6 p. m. April 7, 1912 (dis- 

charge, 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). 
IcE.—Stage-discharge relation affected by ice. 

Accuracy.—Stage-discharge relation practically permanent except as affected by 
ice during a large part of the period from December to March, inclusive. Rating 

curve well defined between 10 and 350 second-feet. Gage read to half-tenths 
twice daily. Daily discharge ascertained by applying mean daily gage heights 

to rating table. Results good. 

Discharge measurements of Orwell Brook mear Altmar, N. Y., during the year ending 
Sept. 30, 1916. 

[Made by E. D. Burchard.] 
  

Gage Dis- Date. height. | charge. 

  

Feet. Sec.-ft. 
1.99 16.3 

Baronsrsasssssssinsneeenavone sess ddentideds SHOR 3 5 de s IB TE SA ro LR 1.99 16.4       

Daily discharge, in second-feet, of Orwell Brook near Altmar, N. Y., for the year ending 
Sept. 30, 1916. 
  

  

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

Yoon 11 20 61 368 42 34 || 16..... 15 34 18 149 52 56 
Dee 23 20 54 347 42 30:1{-17- cour 13 30 20 181 475 76 
Sees 20 16 49 241 47 102 |. 18..... 13 29 30 181 288 56 
dee..e 17 15 58 198 72 01:79. .... 45 52 165 142 232 52 
De... 29 18 47 149 64 56 || 20..... 42 165 165 91 126 66 

0s... 61 15 42 126 45 47 1¥21..... 38 91 149 108 94 61 
7-t... 38 15 36 91 45 32 || 22..... 30 56 142 149 66 49 
8ecoee 24 15 40 84 38 30 || 23..... 26 61 119 149 84 34 
Qe. 24 15 36 91 42 47 || 24..... 23 61 105 108 88 34 

10:..-x 23 15 32 98 34 52 11.23..... 20 56 116 91 66 49 

Deosos 17 54 134 91 49 42 
1. .nes 20 15 29 91 32 45 |< 17 105 181 84 42 34 
12:5... 15 15 26 165 24 2-2 rises 15 134 142 66 38 32 
13... 15 15 23 134 23 20: 15 112 105 56 38 26 
42... 15 15 21 126 23 40 | 30..... 24 81 91 49 42 22 
525... 17 18 19 142 29 32 {i>3Y..... Rt 84... 0. 45° ene                             
  

Nore.—Discharge Dec. 10-18 and 28-31 estimated, because of ice, from weather records and study 
gage-height graph.
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Monthly discharge of Orwell Brook near Altmar, N. Y., for the year ending Sept. 30, 1916. 

[Drainage area, 22.1 square miles.) 

  

  

  

Discharge in second-feet. Ron 

(depth in 
Month. Per inches on 

Maximum. | Minimum. | Mean. square Taine 
mile ~ 

OClobor. cc. OR A 61 11 23.5 1 1.22 
NOVOIIDOT . sais ou iia vd vids vik soit e itnls Sheiae duile : 165 15 45.4 2.05 2.29 
DOCOMIPOT. coi cei BT Sn ss DE 181 18 75.5 3.42 3.94 

DEI il sees SE iT ie cia Hee SR ve 368 49 138 6.24 6.96 
IY Seva iia sis saa = Dnia'a's 2580 4 bx nla nin a le Bah 475 23 78.3 3.54 4.08 

hh eR a RAI I DR 112 22 50.1 2 2.53           

BLACK RIVER NEAR BOONVILLE, N. Y. 

LocaTtion.—At highway bridge about 1 mile above mouth of Sugar River, 2 miles 
northeast of Boonville, Oneida County, and 2 miles, by river, downstream from 
Hawkinsville. 

DrAINAGE AREA.—303 square miles (measured on topographic maps). 

REecorps AvarLABLE.—February 16, 1911, to September 30, 1916. Data published 
also in annual reports of New York State engineer and surveyor and State of 

New York Conservation Commission. 

Gage.—Chain gage near center of left span, downstream side of bridge; staff gage, 
graduated from 6.0 to 13.0 feet, on downstream side of right abutment, for high- 
water readings. Gage read by W. D. Charbonneau. 

DiscHARGE MEASUREMENTS.—Made from a cable about one-half mile above gage or 
by wading near cable. 

CHANNEL AND coNTROL.—Rough and full of boulders; permanent. 

EXTREMES OF DISCHARGE..—Maximum stage recorded during year 9.45 feet at 8 a. m. 
May 18 (discharge, 4,750 second-feet), minimum stagerecorded, 3.10 feet at 4 p. m. 
August 21 (discharge, 34 second-feet). 

1911-1916: Maximum stage approximately 12.5 feet during night of March 
28, 1913, determined by leveling from flood mark (discharge, about 10,000 second- 

feet); minimum stage recorded, 3.0 feet at 8 a. m. September 29 and November 
8, 1913, and October 8, 1914 (discharge, 27 second-feet). 

Ice.—Stage-discharge relation affected by ice. 
ReacuraTioN AND DiveErsion.—The State dam at Forestport, about 8 miles upstream, 

provides a reservoir with a capacity of about 2 billion cubic feet. Water is 
diverted from this reservoir during the navigation season through the Forestport 

Feeder to a basin in Boonville. The Black River canal flows north from this 
basin and enters Black River at foot of Lyons falls. A spillway from the basin 
overflows into Mill Creek, a tributary of Black River. Water flowing through 
these two canals 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 basin and entering the summit level of the Erie Canal (or Barge 

Canal) at Rome. Occasional discharge measurements have been made at three 
points to indicate the distribution of the diverted water. The water entering 

Boonville through the Forestport Feeder has been measured at the highway bridge 
about a mile northeast of Boonville. During October, 1915, two water-stage 

recorders were installed on this canal to obtain a continuous record of the flow. 
This record is published as a separate station, Forestport Feeder near Boonville, 
N.Y. The water flowing north from the basin through the Black River canal 
has been measured at the highway bridge just below the lock into this canal 
near the railroad station. The water flowing south from the basin has been
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measured at a private farm bridge about a mile southeast of Boonville. During 

September, 1915, two water-stage recorders were installed on this canal to obtain 
a continuous record of the flow, which is published as a separate station, called 
Black River canal (flowing south) near Boonville, N. Y. 

Accuracy.—Stage-discharge relation permanent, but affected by ice during a large 

part of the period December to March. Rating curve well defined between 35 
and 2,800 second-feet and fairly well defined between 2,800 and 4,500 second- 

feet. Gage read to hundredths twice daily. Daily discharge ascertained by 
applying mean daily gage heights to rating table. Results good, except for periods 

when the stage-discharge relation was affected by ice, for which they are fair. 

Discharge measurements of Black River mear Boonville, N. Y., during the year ending 
Sept. 30, 1916. 
  

  

Dec. 
Jan. 

Feb. 

Gage Dis- Gage Dis- 
Date. Made by: height. | charge. || Pate: Made by height. | charge. 

Feet. Sec ft. Feet. | Sec.-ft. 
20 FAH. Davison, .J.....« a 5.19 dal i Mar. 40C.C, Covert... .... a; a 5.64 561 
Sa doa a 6.42 850 161 A. H. Dovison...i.2... ab.22 412 
20.2. do... ail ab. 77 466 27.0 Oliv dic vii vies 5.18 484 

iiss GO: i iE aps en a 6.98 L750. H May. S{..... AO. .530 St eee 5.7% 810 
; 11 3 LERARER doi ii tien al a 5.58 ot a do. 2. ty) 5.52 685 
17.2.5. AO. video de sae ane a 5.57 527.44: July 26 |... AO, con innn sete tines 3.54 72.5 
DB fina’ 0..iieuineaiiah nus ab. 45 388                   

a Stage-discharge relation affected by ice. 

Daily discharge, in second-feet, of Black River near Boonville, N. Y-, for the year ending 
Sept. 30, 1916. 

  

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

  

  

clo Hovis us 184 470 630 795 | 1,940 990 | 2,620 | 1,740 390 174 72 119 
A 127 470 680 | 1,210 | 1,740 735 | 3,110 | 1,840 275 250 68 111 
 ateam 104 | 410 | 558 | 1.460 | 1,640 | 630 | 2,860 | 2,050 | 194 | 490 71 97 
RE 111 | 430| 410|1,210 [1,370 | 558 | 2,620 | 2,160 | 227 | 430 84 78 
ay 262 | 470 | 410 | 1,060 | 1,060 | 535 | 2,160 | 2,270 | 154 | 410 84 119 

490 | 352 1,060] 990 | 558 1,640 | 1,940 | 184 | 450 63 97 
450 | 335 | 920 795| 535 1,540 | 1,210 | 164 | 305 68 59 
335| 352| 855| 680 | 535|1,200| "795 | 205| 227 84 49 
262 | 320| 735| 630 | 470 |1,140| 735| 305| 145 90 97 
227| 200| 680 | 680| 450 |1,060| 680 | 290 70 78 97 

205| 275| 630 | 605| 430] 990 | 630] 238 46 84 97 
194 | 305 | £855 | 535| 470 |1,060| 605] 275 57 | 111 78 
164 | 352 470 | 450 | 1,200 | 580 | 250 55 56 
119| 370 | 795| 430 | 390 [1,640 | 535 | 216 44 78 49 
104 630] 735| 410] 410 | 1,840 | 605 | 194 53 78 97 

2,500 305 55 63 275 

g 
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2, 
TN 490 | 580) 512) 795 | 410 430 | 2,980 | 1,200 | 1,216 66 44 238 
i 490 | 535 | 512 920| 390 | 390 [3,360 [1,210 | “990 78 | 216 305 

mer 470 | 490 | 490| 920| 410| 352 [3110 | 1,370 | 735 97 | 250 238 
eng 450 | 430 | 680 | 795| 430| 370 |2,620| 1,370 | 580 90 | 194 184 

Jodi ted 430 | 370 | 990 | 795|1,3701 470 |2,500| 990 | 490 84| 145 174 
re, 490 | 370 | 1,290 | 1,060 | 1,540 | 630 | 2,500 | 580 | 430 84 | 111 97 
ee he Ton 512 | 352 | 990 | 1,540 | 1,460 | 1,210 | 2,160 | 558 | 335 66 | 205 55 
aire 450 | 335 | 450 | 2,050 | 1,210 | 1,370 | 1,940 | 535 | 305 72 | 184 119 
on 450 | 352| 227|220|.00....| 1640] 1,840 | 450 | 227 78 | 145 250 

seis 400 fuses. 3200-20000 forse 2500 fine eile (HOI SB a 1B6 TDL                       

Note.—Discharge Dec. 29 to Jan. 30 and Feb. 10 to Mar. 25, estimated, because of ice, from numerous 
current-meter measurements, weather records, and study of gage-height graph.
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Monthly discharge of Black River near Boonville, N.Y, for the year ending Sept. 30, 1916. 

[Drainage area, 303 square miles.] 
  

  

  

  
      

Discharge in second-feet. 
Run-off 
(depth in 

Month. Por inches on 

Maximum. | Minimum. | Mean. square drainage 
mile. area). 

OCEOBEY ov od La ir cre a an i 1,940 104 440 1.45 1.67 
INGVEMDer... = io os aac aaah 580 104 337 1 1.24 
December... 0... ts va a ee ae 1,290 227 568 1.87 2.16 
JOY i i si nase ty nai 2,270 450 981 3.24 3.74 
NB Sbraary. en oR a es ee ina 1,940 390 832 2.74 2.96 
March. c.f. RL i en es 2,160 320 622 2.05 2.36 
API eR he a A dae ae 3,360 990 2,140 7.06 7.88 
May... sc eh a Te 4,540 450 1,480 4.88 5.63 
FUN. oe. id es cei ihe Hip mn wa ei Tee 1,460 154 503 1.66 1.85 
TOY ccs ah. i SIE a Basia ns, 490 44 142 469 .54 
ARIAS... 0d. a a Rene ame ean 250 38 101 333 .38 
September. ig l. . coli as cee nanan mains ne 305 49 146 482 .54 

TPRBIYOarS. oo chinh 35 esi eat es + San 4,540 38 689 2.27 30.95     
  

Nore.—Figures do not indicate total run-off from drainage area above the station; water being 
diverted is measured by station on the Forestport Feeder near Boonville. 

FORESTPORT FEEDER NEAR BOONVILLE, N. Y. 

Locarion.—Slope station at lower end of feeder, above point where it enters the 
basin at Boonville, Oneida County. 

Recorps.—Occasional discharge measurements 1900 and 1905 to 1915, continuous 
record October 30, 1915, to September 30, 1916. Data published also in annual 
reports of New York State engineer and surveyor and State of New York Con- 

servation Commission. 
Gaces.—Two Gurley seven-day water-stage recorders, with natural scale for gage 

heights. Gage No. 1 is at downstream end of left abutment of steel highway 

bridge in village of Hawkinsville; gage No. 2 located on left bank, just below 
a farm bridge about a mile above the basin at Boonville; they are 2.53 miles 

apart. The float wells are 14 by 2 feet, inside dimensions, and the bottoms are 
about 1} feet below normal elevation of water surface in canal. These gages 
and the two in the Black River canal (flowing south) near Boonville are all set 
at the same datum; recorder at gage No. 1 inspected by Mrs. Anna Zwahlen; 

that at gage No. 2 inspected by Charles Nugent. 

DisCHARGE MEASUREMENTS.—Made from the steel highway bridge at gage No. 1 in 

Hawkinsville. 
Drversions.—One spillway takes water from the Forestport Feeder just below gage 

No. 2 and a second spillway takes water from the basin in Boonville. Both 

discharge into Mill Creek, which enters Black River below the Boonville gaging 
station. No spillway between gage No. 1 and gage No. 2. Other spillways in 
the feeder above gage No. 1 discharge into Black River above the gaging station. 
Therefore, this station indicates the total amount of water diverted past the gaging 

station on Black River near Boonville, and the sum of this record and the record 
for the Black River near Boonville indicates the total run-off of the Black River 

basin above these gaging stations. 

RecuLaTiON.—Flow in the feeder is regulated at the outlet of Forestport reservoir. 

Ice.—No flow in the canal during the winter season. 

Accuracy.—Stage-discharge relation affected by variations in the slope of the water 

surface and by vegetable growth in channel. Slope of water surface determined 
from gage-height graphs by the two gages. Seasonal changes in the coefficient 
Cin Chezy formula, caused by vegetable growth, determined by discharge meas- 

urements and are fairly consistent. Results fair.
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Discharge measurements of Forestport Feeder near Boonville, N. Y., during the year 
ending Sept. 30, 1916. 

  

  

  

  

Gage height in 
feet. 

Dis- Date. Made by— charge. 

Gage Gage 
No. 1. No. 2. 

Sec.-ft 
Oct. 3 OL WH ar Well, es ee a i itil iis inas tinted ci endnotes cman 291 

A DAVISON... TRA I Lc iadd tea biiia od abl Earns 307 
Nov. LIE. DD. Burchar@......J. ec. a ie da ee aul e 3.567 2.068 295 

rio at BO haath realy Ee dan re EEA IE Th sat E ewe Ae PE 3.586 2.081 295 
alco: 0 is i Br Se lA R NE sr Ti sn OR EE 3.610 2.078 298 
2 des 0, a vc rian a En 3.607 2.055 296 

10 ....5 0, i in. shite ars he SER Le i Si Ae ee BR 3.611 2.123 332 
19.1....; Oh A ERE are ne ban P ARS Ran vl 3.614 2.170 327 
30: | cout QO. eo a A REE BCE ea 3.312 1.920 287 
30. .3 QO. co. ott RARE Cl a prada dh 3.298 1.909 282 
30:1... QO scot i a Ses a sR Hobe trek | 3.290 1.899 280 

June 9 | O. Ys Harb Wel) or ai fee Ss an EE a Sink sean 3.348 1.817 295 
23 3.048 1.619 252 

3.042 1.614 252 
2.998 1.701 246 

24 3.008 1.719 249 
July 3.392 1.955 304 

3.381 1.948 303 
3.346 1.898 290 
3.334 1.894 293 
3.288 1.893 281 

Sept. 3.450 2.180 260 
6 3.374 2.132 238   

  

      

Daily discharge, in second-feet, of Forestport Feeder near Boonville, N. Y., for the year 
ending Sept. 30, 1916. 

  

  

    

    

Day. | Oct. | Nov. | June. | July. | Aug. | Sept. Day. | Oct. | Nov. | June. | July. | Aug. | Sept 

296 293 244 273 269 267 248 259 
305 325 243 271 262 259 237 256 
298 315 269 278 260 300 232 245 
297 326 273 286 260 307 222 242 
307 321 274 285 261 297 217 259 

303 311 293 280 260 275 216 259 
306 300 281 269 261 240 222 255 
305 301 290 262 255 270 262 259 
309 302 283 269 249 304 274 255 
310 297 271 265 245 304 272 251 

317 290 276 260 244 286 270 248 
316 295 267 262 238 272 269 236 
320 303 266 258 237 299 2n 228 
314 305 284 256 223 283 267 259 
328 297 280 253 246 278 263 245 

275 208 tac iden 
|                           

Monthly discharge of Forestport Feeder near Boonwville, N. Y., for the year ending Sept. 
30, 1916. 
  

Discharge in second-feet. 

  

  

Month. 

Maximum. | Minimum, Mean. 

NOvermbars. i -sensts -ochre rol cate SB bom tvs Basa tins iene s in 346 275 312 
JNO. Ti Be ir ar da Dads bon dm AE SS Cw Ha Ra A an hana y 326 248 287 
Folly i dU BR A Ln sana th as Lb 307 240 278 
ANI re ial a sy sae far Eh i inte a Fiarhuti Sle 286 216 259 
September... SE eae DL LS 269 223 251        



STREAMS TRIBUTARY TO LAKE ONTARIO. NT 

BLACK RIVER CANAL (FLOWING SOUTH) NEAR BOONVILLE, N. Y. 

Locarion.—Slope station in summit level of Black River canal near Boonville, 

Oneida County. 
RecorDps AVAILABLE.—Qccasional discharge measurements 1900, 1905 to 1915; con- 

tinuous record September 16, 1915, to September 30, 1916. Data published also 
in annual reports of New York State engineer and surveyor and State of New 
York Conservation Commission. 

GacEs.—Two Gurley seven-day water-stage recorders with natural scale for gage 
heights; they are 1.81 miles apart. Gage No. 1 is on right bank (opposite tow- 
path) about 50 feet downstream from collector’s office in Boonville; gage No. 2 
is on right bank (opposite towpath) about 300 yards above Lock 70 and 50 yards 

above spillway from the canal into Lansing Kill. These gages and the two 
gages in the Forestport feeder near Boonville are all set at the same datum. 
Recorders inspected by Philip Joynt. 

DisCHARGE MEASUREMENTS.—Made from the steel and concrete highway bridge in 

the village of Boonville, a short distance below gage No. 1. 
Drversions.—No diversions between gage No. 1 and gage No. 2. This station indi- 

cates the amount of water diverted for canal purposes from the Black River basin 
into the Mohawk River basin. 

ReguraTioN.—Flow in canal is regulated by operation of spillway and sluice gates at 
Lock 70 and also by discharge of Forestport feeder into the basin at Boonville. 

Ice.—No flow in the canal during winter season. 

Accuracy.—Stage-discharge relation affected by variations in the slope of the water 
surface and by vegetable growth in channel. Slope of water surface determined 
from gage-height graphs by the two gages. Seasonal changes in the coefficient C 

in Chezy formula, caused by vegetable growth, determined by discharge measure- 
ments and are fairly consistent. Results fair. 

Discharge measurements of Black River canal (flowing south), near Boonville, N. Y., 
during the year ending Sept. 30, 1916. 

  

  

  

    

Gage height in feet. 

Dis- Date. Made by— 
Gage Gage | charge. 
No. 1. No. 2. 

Sec.-ft 
Oct. 310, W, HW IWoll.o.0. inn rns rn asd icdsva ss ie senate kote n des 1.705 1.095 250 

as B00 ca io sa Sa A Re lee 1.696 1.079 247 
LAT], DAVISON... ihc osimmiive tioion van oi » sown sis sroloits ioe vires 1.55 ruses dues 239 
22 OW. Hartwell... cc ie ei inves tnnnd ei nes vnnne ee nlamse 1.48 1.00 212 
2 LE. DD. Burehard........ 5 iin eine soi die bdun es < dgn ie 1.48 1.00 224 
07 Joirme 0; voici tata snincsnsinn banks sue sin cals vot n arte snore 1.68 1.20 262 
27 | AH. Davison... ol). ili A vi a NL EE 1.68 1.20 270 

RN DD, BULCRATA. iio etnias vib we ions nist aigtupielole = ois pies 1.655 1.16 260 
AI, DVIS. or i i ree eae 1.655 1.15 267 

Nov. ISI B.D. Burchard. .......civiee niin. Sinan di J dais 1.626 1.236 248 
29 (....: RE a RE Ne UE NRE Ta 1.670 1.199 295 
20:1. ic dO. 20M A LE Ld aids RRR a a, 1.653 1.190 293 
29{....u eR Ta Se Ll EL ER Ti 1.653 1.188 295 

June 91 OW. Hartwell... ct ei. edie cai es a Aa re 1.453 1.100 233 
DE a sR. sah SA TR STIR wed be TE in wa SRR A Se ead 1.232 . 957 183 
OM, MUTE. . ee es ss Cine sunn initia ns sn saa asien 1.272 1.120 178 
eae Se Pein cent in ine ee se eves Rena 1.252 .932 195 

4 Ie vs B00 00 tin seit ein dis vies v cle sean Fn: Fiviv ened ses 1.245 .932 193 
JUIY A I DAVISON... os cicero sions mviss Susman sie sue en se eista 1.225 .885 201 

Eres | SRB GOR AL Cg my DORA CA SRP i BR CAN Fe TE 1.150 .835 197 
081. TRL ERR ESR NE ee 1.510 1.140 216 
27]... QO Ll i ee eB I Nan ENTIRE 1.491 1.131 

Sept. 84... 000303 020s Bs vanes dy sbi sii ts wh vbw Sheer vit divine suidoic yews £9 1.580 1.040 193 
7. 0s cos cv nner 5 pil eB SRO lB ae 1, 1.090 193      
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Daily ol mpep in second-feet, of Black River canal (flowing south) mear Boonville, 
: . Y., for the years ending Sept. 30, 1915 and 1916. 
  

  

       

  

            

  

Sept. Day. Sept. Sept. Day. Sept. 

1915. 
200. 11:22, sss Te nnieisions 184 169 186 
T08-{/ 23....... 0 A 183 176 192 
05. 11.2, un « Saieene 178 186 196 
187 | 

Day. | Oct. | Nov. | June. | July. | Aug. | Sept. || Day. | Oct. | Nov. | June. | July. | Aug. | Sept. 

1915- 1915- 
16. 16. 

aes 2 Nicegens 186 215 207 1016... 240 258 247 182 201 205 
2. i: 243 220 191 213 20441017... 241 252 215 211 205 200 
Ss vee 239 252 259 218 211 212.4 18.... 231 248 186 229 195 194 
4. 234 242 265 214 215 214 if 19.... 249 275 222 230 192 190 
LT 236 237 258 201 213 200 \| 20... 241 266 242 225 194 203 

Oe 231 249 268 212 212 203 {1 20... 236 237 224 202 196 201 
rus 231 242 264 199 209 A022... 229 226 195 187 196 202 

Bees 226 241 230 208 208 200° 023... 222 241 196 201 214 207 
9 218 236 226 203 208 200.4:24.... 223 264 203 227 213 201 
10... 219 248 216 192 212 195 1 25...- 224 254 196 228 215 201 

1.004 219 246 216 194 220 202 i 26.... 227 258 195 215 215 195 
0. So 215 244 220 189 217 191297... 239 267 7 210 219 197 
ig. 227 245 208 184 210 184 |. 28.... 234 254 |. 200 228 220 181 
dn 233 252 199 192 213 180:1129.... 220 296 194 215 216 211 
3B 233 289 213 184 211 202 || 30.... 226 323 193 211 215 202 

3s... BO: ete Nil 211 07 13.0 ce                             
  

Monthly discharge of Black River canal (flowing south) near Boonville, N. Y., for the 
year ending Sept. 30, 1916. 
  

  

  

      
  

Discharge in second-feet. 

Month. 
Maximum. | Minimum. Mean. 

TET Le png en beth ne Se A Ce RE SRR 249 215 230 
NOVEMDBEL. c.f sion ec bntsrcnis ve ddim pione raat s ee ds date ash 228 226 254 
TONO 2580. co vitiiie va Wie» 2 lenin wn Sled oly wie = GD 0} + Rien wien S558 300s = ls 268 186 220 
THUY. os vein es simon sri Sih ge Shee Sans Sen PE hE Sis sla dee 230 182 206 
7 REE RRR Ie sat owe ko Cob i bey al aps Eile pl Rate 220 192 210 
BODICIIDOL. co. sss ss ham n nat of Berm nebnis Cosiinhin vom sad es 214 181 200 

MOOSE RIVER AT MOOSE RIVER, N. Y. - 

Location.—In the village of Moose River, Lewis County, about 3 miles downstream 
from McKeever, 5 miles below mouth of South Branch of Moose River and 

nearly 20 miles above 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 30, 1916. Data published also in 

annual reports of New York State engineer and surveyor and State of New York 

Conservation Commission. 
GAGE.—Staff in two sections, on the left bank a short distance above cable. Read 

by Mrs. Martha Hannan. Gage datum was lowered 0.17 foot February 28, 1903, 

and again 5.00 feet on January 1, 1913. 
DiscHARGE MEASUREMENTS.—Made from a cable a short distance below the gage. 
CHANNEL AND coNTROL.—Cobblestone and boulders; fairly permanent. Current 

smooth; depth comparatively uniform. Ice and logs occasionally jam on a small 

island just above the station. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 14.0 feet at 8 a. m. 

May 18 (discharge 9,250 second-feet); minimum stage recorded, 5.1 feet at 8 a. m. 
and 6 p. m. Sunday August 20 and 27 (discharge about 65 second-feet). 

1900-1916: Maximum stage recorded, 16.3 feet during the afternoon of March 
27, 1913, determined by leveling from flood marks (discharge about 16,500 second- 
feet); minimum stage recorded, 4.94 feet, J iy 21, 23, 25, 26, and 27, 1913 (dis- 

charge 42 second-feet).
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Ice.—Stage-discharge relation affected by ice. 
REGULATION. —A timber dam at McKeever, 3 miles upstream, is used for power and 

for the regulation of flow during log driving. Seasonal distribution of flow 
affected by operation of the State dam at Old Forge. This regulation is indi- 

cated by a record from station Middle Branch of Moose River at Old Forge. 
Accuracy.—Stage-discharge relation practically permanent, but affected by ice for 

a large portion of the period from December to March. Rating curve fairly well 

defined between 100 and 5,500 second-feet. Gage read to half-tenths twice daily. 
Daily discharge ascertained by applying mean daily gage height to rating table. 
Results fairly good except for periods when the discharge is low or the stage- 
discharge relation is affected by ice; winter results fair. 

Discharge measurements of Moose River at Moose River, N. Y., during the year ending 
Sept. 30, 1916. 
  

  

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

Feet. | Sec.-ft. Feet. | Sec.ft 
Dec. 28s} A, H. Davison......... 8.31 1,230 || Feb. 22a| A. H. Davison......... 7.19 435 
Jon, 109..... dolct.. .. aaa 7.66 S715. Mar, 19{ C.C.Covert........c.- 7.25 472 

la, .... do... ons 7.42 739 174A. HH. Davison. ........ 7-51 389 
1 do... 5 0.2.00 7.27 558 28a]. .-.. do... iam. 7.89 680 

Feb, loi..... dO... 50. . cus itis. ve 9. 81 2,630 || May 6 |..... doi. oto 8. 84 1,760 
150; ..... dO scent vuies coos 7.42 690i SO tL 40. cc. inci otas ins 8.44 1,460 
1064)... 0-20, ciose ive 7.34 546 |( July 25 \..... B0uacsisrina=iinssns 7.40                 

a Complete ice cover. 

Daily discharge, in second-feet, of Moose River at Moose River, N. Y., for the year ending 
Sept. 30, 1916. 
  

  

        

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

coos aduaadinn 426 545 805 545 | 2,860 510 | 2,660 | 2,480 665 316 286 114 
Dien eas 409 545 710 393 | 2,860 535 | 3,170 | 2,480 625 189 257 229 
Seon need 316 442 710 625 | 2,570 545 | 3,060 | 2,480 625 710 72 85 
da aa 426 426 625 625 | 1,940 545 | 2,660 | 2,300 625 | 1,150 176 216 
Bears sane 476 409 510 625 | 1,590 377 | 2,120 | 2,210 665 | 1,020 176 257 

Besa 1,430 426 710 665 | 1,220 331 | 1,9 1,760 545 585 176 216 
Wikedeis outaliin 13 1,220 164 805 | 1,020 | 1,220 442 | 1,760 | 1,510 476 442 377 189 
Bens ontsns 346 | 710 [1,020 | 1,020 | 409 | 1,590 | 1,590 | 442 | 409 | 377 176 
ATRL 625 331 625 625 965 426 | 1,020 | 1,590 442 257 377 176 

30... eet 346 316 625 875 855 426 | 1,290 | 1,430 377 362 476 105 

Webs... a 710 316 625 739 755 442 (1,220 | 1,290 316 316 426 216 
YS ar asec 510 316 229 625 710 362 | 1,290 | 1,150 476 301 393 176 
Boe li. 409 426 545 710 442 476 | 1,510 910 476 301 316 103 
4: 476 202 510 625 585 476 | 1,760 805 476 | 1,670 316 164 
I. eek 409 625 476 710 585 426 | 2,030 665 545 | 1,430 346 377 

[I TR 409 476 442 545 426 | 1,760 | 1,150 47 805 346 625 
A. oa, 202 625 409 585 545 409 | 3,280 | 4,750 585 710 286 442 
18. ian 426 585 377 476 510 393 | 2,860 | 7,060 855 625 164 476 

: CHER: 476 442 229 476 510 331 | 2,480 | 3,390 855 545 189 176 
0. esac ees 545 625 710 442 316 393 | 2,300 | 3, 1,150 393 79 202 

PRE RIL, 585 805 476 476 426 303 | 2,300 | 2,480 | 1,020 346 257 346 
2 il nan 585 710 625 510 442 393 | 3,280 | 2,39 10 229 243 257 
2B iia esas 545 665 442 | 1,590 476 362 | 3,060 | 2,120 625 476 176 202 
Ds SLi 229 | 585 | 4422, 409 | 362 2,860 | 1,940 | 545 | 910 69 286 
2D. oe ers nese 362 545 176 | 1,760 426 409 | 2,860 | 1,590 316 710 103 476 

Biss onsidiiiin ia 476 476 910 | 1,590 510 442 | 3,060 | 1,430 409 585 121 362 
es rile we 0 409 476 | 1,290 | 1,590 476 545 | 3,280 | 1,220 409 442 164 362 

28. cain any 476 755 | 1,150 | 2,860 805 665 | 2,860 710 409 426 202 346 
29; .... tn vnns 476 | 1,020 805 | 3,280 710 965 | 2,860 855 346 272 79 377 
Sect a 442 965 625 | 2,480 |.......| 1,430 | 2,480 625 346 117 117 855 
Sl. aoc vininns Sol {sve w ais 62512,210|....... 3,040 1 vd cid 910: 1...va. 346 303M...                   
Nore.—Discharge Dec. 15 to Jan. 22 and Feb. 9 to Mar. 30, estimated, because of ice, from discharge 

measurements, weather records, and study of gage-height graph.
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Monthly discharge of Moose River at Moose River, N. Y., for the year ending Sept. 30, 

  

  

  

    

1916. 

[Drainage area, 370 square miles.] 

Discharge in second-feet. Run-off 

(depth in 
Month. Per inches on 

Maximum. | Minimfim. | Mean. | square | drainage 
mile. area). 

OO ODE. hee sara A a aan nn annie sn 1,430 202 512 1.38 1.59 
NOVOIDAL. . «tive es cnvnane aris s fide miss Shia Snipe 1,020 164 520 1.41 1.57 
DecembOr. dot ccosinne sts Ra et cas nae as 1,290 176 611 1.65 1.90 
FY so es i dt adi iam a nahn ins Anns Se 3,280 393 1,070 2.89 3.33 
BODILY cas co kk sine sw bins vs «= sso nb dwns sol ai 2,860 316 41 2.54 2.74 
MCI hr rR a i Ra sn Sie 1,940 331 536 1.45 1.67 
ADE Se sna et Sea seat Be 3,280 1,020 2,360 6.38 %-12 
MY on i el ra as ha 7,060 1,950 5.27 6.08 
JUNG ra lan ese Saini 1,150 316 561 1.52 1.70 
JY: att tas Sis tein saan a eon sl oa 1,670 157 561 1.52 17 
ARZUSE toi nis sash Sra ma men 476 69 240 . 649 75 
BeplemMDe dy. cou v ets evr eR arse tesa 855 85 286 773 86 

PROVO Joh asin ns david ons vas sasilit, vo 7,060 69 844 2.28 31.06         
  

NoTtE.—No correction made for storage at Old Forge. 

MIDDLE BRANCH OF MOOSE RIVER AT OLD FORGE, N. Y. 

LocaTtioN.—About 300 feet below highway bridge and 400 feet below the State dam 
at Old Forge, Herkimer County. 

DRAINAGE AREA.—H1.5 square miles (measured on topographic maps). 

Recorps AvamLABLE.—November 9, 1911, to September 30, 1916. Data published 
also in annual reports of New York State engineer and surveyor and State of 

New York Conservation Commission. 

Gage.—Vertical staff on left bank, 300 feet below highway bridge; read by Jacob 
Edick. 

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

CHANNEL AND cONTROL.—Channel, stone and gravel near the gage. Control is rock 
ledge about 200 feet below gage, practically permanent. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year 4.8 feet at 8 a. m. 
and 5 p. m. May 19 (stage-discharge relation affected by backwater from Moose 
River); maximum discharge computed from records at Old Forge dam, 387 second- 

feet May 18. 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 year 0.50 foot (discharge 5.0 second-feet). 
1911-1916: Maximum stage recorded 6.3 feet (stage-discharge relation affected 

by backwater from Moose River) March 28, 1913; discharge computed from 
records at dam, 760 second-feet. 

Ice.—Stage-discharge relation not affected by ice. 
ReauratioNn.—Flow controlled at dam. 

Accuracy.—Stage-discharge relation practically permanent between dates of shift; 
not affected by ice. A change in the rating was caused by the high water in May. 
Rating curve used October 1 to May 16 well defined from 2 to 300 second-feet. 
Rating curve used May 26 to September 30 well defined from 20 to 400 second- 
feet. Gage read to hundredths twice daily. Daily discharge ascertained by 
applying to the rating table mean daily gage heights weighted on days of changing 
gates, from records of gate opening at dam. Results good, except for period May 

17 to 25, when Moose River caused backwater at gage, for which they are fair,
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Discharge measurements of Middle Branch of Moose River at Old Forge, N. Y., during the 
year ending Sept. 30, 1916. 
  

  

                

  

  

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

Feet. | Sec.ft. Feet. | Sec.-ft. 
May 26 | A.H, Davison......... 3.10 339 June 10 | O. W. Hartwell........ 1.35 55.6 

26:2... AOS. cae fedeso a 3.10 330 July 24 | A. H. Davison......... .86 22.4 
June 9 | O. W. Hartwell........ 1.13 36.2 24... 00. Secicrssisuncsies 2.18 153 

10:4. (i 11 TR VN SIE SE 1.57 74.0 24.1... dos. Lol. inn 2.61 228 
10:2... 40. i nie did. 1.80 104 

Daily discharge, in second-feet, of Middle Branch of Moose River at Old Forge, N. Y., for 
the year ending Sept. 30, 1916. 

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

Bie. 0 tie. 158 150 | 75 5.6 260 60 250 181 86 30 37 75 
rare 158 150 | 75 5.6 260 60 260 181 86 30 37 75 
B...n 158 150 | 75 5.6 250 60 310 181 56 165 37 5 
We riclinis no ks pce 158 150.{ 95 5.6 241 60 310 189 43 260 37 75 
Benn sin ns Sain 150 116. 73 5.6 223 60 310 189 43 92 37 5 

Bas nesses 158 8 | 75 6.2 214 60 310 197 43 40 37 75 
Resch saint 158 8 | 75 6.5 206 60 310 197 45 40 60 75 
Blioe oie ins 158 80 | 75 7.4 197 60 290 197 40 40 143 75 
Oh Sih 158 80 | 75 9.2 197 60 290 250 39 40 143 75 

30... 250 smn ss 158 80 | 75 11 189 62 290 241 37 40 143 80 

W...e... 158 110 | 75 13 189 65 290 241 36 40 143 75 
ioe 0 ula, 150 1367-75 15 143 65 280 33 36 40 143 116 

33.000 000k 150 136 | 75 18 123 64 280 | 33 36 86 136 165 
HH... e 150 136 | 36 20 116 64 270 33 36 232 136 165 
Wet dacnits 158 165 5.0 | 24 116 65 270 30 36 232 136 165 

16..00c4. 00s 150 197 5.0 | 24 104 80 280 63 128 206 75 165 
Winns... 150 197 5.01:27 104 110 270 304 216 181 54 165 
cea on 150 197 5.0] 29 104 110 270 387 135 98 54 165 

NO re ve sie rl 150 53) 500k. 29 104 110 197 378 103 35 70 165 
Ween 158 75 5.0 31 104 104 104 360 103 35 75 165 

os tadh 150 75 5.37 37 104 104 104 342 103 35 75 165 
0D ees iene 150 75 5.0 | 44 86 104 110 327 86 35 75 165 
ei ii 150 75 5.0 | 54 56 104 123 320 56 35 75 165 
iii vad 150 75 5.0 60 58 104 123 330 56 37 75 165 
DBs inns sii a wena 150 75 5.0] 70 60 104 123 330 39 39 75 165 

D0. anne ems? 150 75 5.0 98 60 104 130 307 32 38 75 165 
nada. 150 75 5.3 | 130 60 104 158 234 32 38 75 165 
Ons r mea ies 150 7 5.6 | 173 60 104 173 142 32 37 75 165 
Le i AEA 150 5 5.6 | 223 59 104 181 86 32 37 5 165 
D0: sacri 150 75 5.64223 J... 130 181 86 32 37 75 165 
Sl sei iis 100.0... 568.232 1... 1651... 86 [ener 37 v3 ll...                         
  

Note.—No gage-height record May 12 and 13; discharge estimated. Discharge May 17-25 computed 
because of backwater from Moose River, from records of elevation of lake and gate opening at Old orge 
dam. Comparison with records at the dam indicates that stage-discharge relation was not affected by ice. 

Monthly discharge of Middle Branch of Moose River at Old Forge, N. Y., for the year 
ending Sept. 30, 1916. 

[Drainage area, 51.5 square miles.] 
  

  

  

   

  

      

Discharge in second-feet. Run-off 

(depth in 
Month. Per inches on 

Maximum. | Minimum. | Mean square drainage 
mile. area) 

0CEADOT. a. sans wns van sa Sele sabi oie 158 150 153 2.97 3.42 
November: ....o. 2 ive iva can rsasn stones 197 75 110 2.14 2.39 
Pecomibier:. ove ite ii Avsnin cds dani lee 75 5.0 35.4 . 687 .79 
ONaaEY de rises ae se 232 5.6 53.0 1.03 1.19 
OIA. a aaa eve 260 56 140 2.72 2.93 
MTC... ee ii a ei 165 60 86.1 1.67 1.92 
April... .... 310 104 228 4,43 4.94 
May. 387 30 208 4.04 4.66 
June.. 216 32 62.8 1.22 1.36 
Jualy...... 260 30 76.4 1.48 1.711 
LT ES eR EW SA 1 143 37 82.5 1.60 1.84 
Seplember. .... occa cif an 165 75 131 2.54 2.83 

Pho VO. ic. sein cin tan aie 387 5.0 113 2.19 29.98 
        
  

Nore.—Table indicates the flow as regulated at the Old Forge dam, 

89873°—wsp 434—17—06
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BEAVER RIVER AT STATE DAM NEAR BEAVER RIVER, N. Y. 

LocaTioN.—At the concrete storage dam at the outlet of Beaver River flow, about 7% 

miles west of Beaver River postoffice, Herkimer County, and 7 miles above 
Beaver Lake at Number Four. 

DRAINAGE AREA.—176 square miles (measured on topographic maps). 
RECORDS AVAILABLE.—May 11, 1908, to September 30, 1916. Data published also in 

annual reports of New York State engineer and surveyor and State of New York 

Conservation Commission. 
Gaages.—Elevation of water surface in reservoir is determined by staff gage in two 

sections on west corner of gate house. Mean elevation of crest of spillway, gage 
height 16.96 feet. Prior to September 28, 1916, elevation of water surface was 

determined by measuring the distance from the water surface to a reference 
point set at the elevation of the crest of the spillway. Widths of sluice-gate 

openings determined by measuring on the gate stems the distance they have 
been raised. Gage heights and sluice-gate openings recorded by James Dunbar, 

tender at the dam. 
DiscHARGE RATINGS.—Records include the discharge through one or more of four 

4-foot circular sluice gates when open, discharge over the spillway, and the dis- 

charge through the logway at the west end of the spillway. The sluice gates have 
been rated by current-meter measurements made at different elevations of the 
lake, but no measurements have been made of the discharge over the spillway or 

through the logway. Theoretical coefficients based on the experiments! at the 
hydraulic laboratory of Cornell University have been used to compute rating 
tables for the spillway and the logway. 

EXTREMES OF sTAGE.—Maximum elevation of water surface in reservoir during year, 

19.0 feet at 10 a. m. May 19; minimum elevation recorded, 7.7 feet at 1.30 p. m. 
September 28. 

1908-1916: Maximum elevation of water surface in reservoir, 19.46 feet on 

March 29, 1913; minimum stage, 2.9 feet September 29 and October 1, 1913. 
EXTREMES OF DISCHARGE.—Maximum daily discharge during year, 2,210 second-feet 

May 19; minimum discharge, zero during periods when gates were closed and 
there was no flow over the spillway. 

1908-1916: Maximum daily discharge recorded, 3,300 second-feet on May 2, 
1911. 

REcuLaTION.—At ordinary stages the discharge of Beaver River is completely regu- 

lated by the operation of the sluice gates. 
Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating curves 

for sluice gates fairly well defined. Rating curves for spillway and logway based 

on theoretical coefficients; probably fairly good. Reservoir gage read to hali- 

tenths once daily. Sluice-gate openings set to even inches; probably correct 
within one-half inch. Results good when flow is confined to one or two sluice 

gates; fairly good when water is flowing over the spillway or through the logway. 
  

1 See U. S. Geol. Survey Water-Supply Paper 200.
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Discharge measurements of Beaver River at State dam near Beaver River, N. Y. , during 
the year ending Sept. 30, 1916. 

  

    

  

[Made by O. W. Hartwell.) 

Gate. Gate. ols Lake | po oe lake). ois Date. gage charge. Date. gage charge 

No. |Opening. | Deight. No. |Opening.| height. 

Inches. Feet. Sec.-ft Inches. Feet. Sec.-ft 
Aug. 11 1 12 15.15 74. Aug. 12 4 48 15.05 234 

n 1 24 15.15 149 12 4 36 15.05 199 
11 1 36 15.15 205 12 3 24 15.05 142 
11 1 44% 15.15 236 12 3 12 15.05 73.6 
1 4 12 15.15 77.1 12 4 12 15.10 “75.5 
11 4 24 15: 15 136 12 4 24 15.10 144                       

Monthly discharge of Beaver River at State dam near Beaver River, N.Y. for the years 
ending Sept. 30, 1908-1916. 

[Drainage area, 176 square miles.] 

  

  

  

  

  

  

  

  

  

  

Discharge in second-feet. Run-off 

(depth in 
Month. : Per inches on 

Maximum. | Minimum. | Mean square | drainage 
mile area). 

1908. 
May l-3c..  E a 1,010 315 599 3.41 2.66 
VG... i ire Danse Lhe intern 2 wid clipe ial in Sho Sian 330 193 270 1.53 1.7 
JULY a. i iis sy dstis agin tos aim mits n whe 250 134 177 1.01 1.16 
Ln TE I Erg Rl de AR al So RSE 169 0 102 .580 .67 
BS ODLOINDET «£21 x site nis vn mwa se oa mie aims Swsia » wan 245 0 109 .619 .69 

1908-9 
CEOCE iol ec ie alt dims ives ra ae sai ba 397 212 301 1.71 1.97 
November. ........... revive ities did adn 243 106 184 1.04 L106 
DICCOTDOL. oo: crete v= coins so v= Smee w von stm 120 112 118 .670 ll 

364 120 140 . 795 .92 
750 147 339 1.93 2.01 
500 0 219 1.24 1.42 

2,680 2 1,220 6.93 7.73 
1,740 466 1,050 5.97 6.883 

466 153 307 1.74 1.94 
159 76 148 . 841 .97 
473 76 256 1.45 1.67 
194 112 152 . 864 . 96 

2,680 0 369 2.10 28.40 

October... .. sh... aid. i. 126 107 113 .642 .74 
NOVOMEL. tii. cs Ne co toaa ths caviariaii 190 117 144 .818 91 
DeComMbBr. ... 50.0: ees naa cs ss hun ta 200 129 180 1.02 1.18 
JORBEY os... Bee eis vn Be hid a BIE Sis cv eras 184 0 132 L750 . 86 
Rebruary..... ii tue diRni cot aloe. « viimie 426 71 259 1.47 1.53 
March... .... 0. cE i 1,580 359 560 3.18 3.67 
April... sd rk a de BE caida ge 2,020 530 862 4.90 5.47 
1 RRR SA ee RRA Rn SORE 730 395 548 3.11 3.58 
June... RR AT 630 270 430 2.44 2.72 
JOY... a et sh ct aE a a ai 251 88 159 .903 1.04 
ROSAS... ct a A eA re aa nde 240 152 157 . 892 1.03 
BODIEIMDET. .. i thine ceo slit ms vm dais wa maids 4s 250 150 206 1.17 1.30 

TRE YROR. JS. iue i fie ell caviann ions 2,020 0 312 1.7% 24.03 

1910-11. 
QetOber cv. crete a Rs abe 225 0 123 . 699 .81 
NOVO. 5. on coat ce ria Sih wie 152 0 42.9 .244 «27 
DeCOIDeE Ate Cl i. ht er eae ed 240 0 166 .943 1.09 
AT . ch. ties cay Te hime vain eins 180 0 106 . 602 .69 
THA Y...  re oaiians vo celia sn min 403 154 258 1.47 1.33 
Mare eo i NE raid 390 249 355 2.02 2.33 
APL. ud i a Sag Pe bie pre Rh 2,040 141 926 5.26 5.87 
ERE ae BL SE SC RL Le ROR 3,300 542 982 5.58 6.43 

UIC os a mens hn San Bs ne nw nk iA 726 395 568 3.23 3.60 
FY. so a De En ER RE 350 154 198 1.12 1.29 
ANTS. io a aiid 243 185 216 1.23 1.42 
Beptember........... coc. 300 ke 184 106 128 . 727 .31 

Phe yoar.. vin odd edo 3,300 0 339 1.93 26.14            
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Monthly discharge of Beaver River at State dam mear Beaver River, N. Y., for the years 
ending Sept. 30, 1908-1916—Continued. 

  

  

  

  

  

   

  

  

  

  

  

  

        

Discharge in second-feet. Run-oft 
{dopin in 

Month. Per inches on 
Maximum. | Minimum. | Mean. square | drainage 

mile area). 

1911-12. 
R10 TT SR AN DE RT Re 142 120 136 0.773 0.89 
NOVO DOT... dod. sg Pa be as vais aan nn niiin s 315 0 140 .795 .89 
Ie er) gue ROR I AN a 640 210 392 2.23 2.57 

AL LT Se ad BO ele 0 RD 410 251 298 1.69 1.95 
FeDLUALY.. co. 0d. ii. ii. Sim 487 247 367 2.09 2.25 
MAC ti dd ie nile} oe mae Bes sales 205 100 124 704 .81 
ADI ie id di ont a Cl Be i ed Sts ns 2,670 1,040 5.01 6.59 
MV AY. ol Ee da aa ete 1,480 133 5 3.26 3.76 
JU. . ol i on en tnt min ei a Il 1,200 60 351 1.99 2.22 
Jay. oer ore ei a ae eR 163 150 154 875 1.01 
ANUS he it rd a ee avr es 232 147 177 1.01 1.16 
Sentemher. lio hl Cn SN 27 128 181 1.03 1.13 

The year 2,670 0 326 1.85 25.25 

OeloDor = a er dap a pe Te 224 70 144 0.818 0.94 
November 368 22 217 1.23 1.37 
December 675 193 373 2.12 2.44 

1,560 193 906 5.15 5.94 
0 133 309 1.76 1.83 

3,060 193 923 5.24 6.04 
1,900 22 888 5.04 5.62 

154 271 1.54 1.78 
552 156 258 1.46 1.63 
250 154 220 1.25 1.44 
237 173 208 1.18 1.36 
168 60 96.8 . 550 .61 

3,060 22 402 2.28 31.00 

196 0 96.2 0. 547 0.63 
1,240 22 387 2.20 2.46 

207 327 1.86 2.14 
496 164 248 1.41 1.63 
374 233 289 1.64 1.71 
302 0 146 820 95 

3,160 1,090 6.19 6.91 
1,660 139 518 2.94 3.39 

217 117 162 920 1.03 
161 153 156 887 1.02 
242 144 206 1:17 1.35 
234 146 182 1.03 15 

3,160 0 316 1.80 24.37 

221 134 181 1.03 1.19 
146 0 97.7 . 555 62 
552 0 267 1.52 1.75 
709 207 419 2.38 2.74 
893 207 390 2.22 2.31 
650 139 266 1.51 1.74 

1,750 83 705 4.01 4.47 
11 216 1.23 1.42 

280 39 163 .926 1.03 
280 139 181 1.03 1.19 
457 83 223 1.27 1.46 
261 83 176 1.00 1.12 

1,750 0 273 1.55 21.04 

224 216 220 1.25 1.44 
NOVEIHDEY ol. i. vile an ncn cn ifm oe ciamiss 226 215 217 1.23 1.37 
DORIC... cain ers ste aR Peo de nieve cae 430 223 259 1.47 1.70 

1,240 305 511 2.90 3.34 
1,360 229 514 2.92 3.15 

3 217 234 1.33 1.53 
1,530 333 962 5.47 6.10 
2,210 322 886 5.03 5.80 

457 207 328 1.86 2.08 
324 111 212 1.21 1.40 
251 225 241 1.37 1.58 
223 163 195 1.11 1.24 

2,210 111 397 2.26 30.73   
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STREAMS TRIBUTARY TO ST. LAWRENCE RIVER. 

EAST BRANCH OF OSWEGATCHIE RIVER AT NEWTON FALLS, N. Y. 

LocaTtion.—600 feet below lower dam of the Newton Falls Paper Co. in the village 
of Newton Falls, St. Lawrence County, 4 miles above mouth of Little River and 

10 miles below outlet of Cranberry Lake. 
DRAINAGE AREA.—166 square miles (measured by engineers of State of New York 

Conservation Commission). 
REcorps avamaBLE.—October 6, 1912, to September 30, 1916. Data published also 

in annual reports of New York State engineer and surveyor and State of New 

York Conservation Commission. : 
Gaae.—Vertical staff on left bank about 600 feet below lower dam; read by C. H. Corp 

and Alfred Renaud. 
D1scHARGE MEASUREMENTS.—Made by wading or from cable 30 feet above gage. 
CHANNEL AND CONTROL.—Small boulders and rock; covered with waste from the pulp 

mill. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.6 feet at 5.30 

p. m. May 18 (discharge, 1,860 second-feet); minimum stage is reached nearly 
every Sunday during low-water period when paper mill is shut down, gage height 

0.0 (discharge, 22 second-feet, represents leakage). 
1912-1916: Maximum stage recorded 6.1 feet at 5.15 p. m. March 28, 1913 

(discharge, 2,200 second-feet).! 
Ice.—Stage-discharge relation affected by ice only for short periods during extremely 

cold weather. 
REeguLATION.—Some diurnal fluctuation in flow is caused by operation of the paper 

mills. Seasonal flow largely controlled by storage at Cranberry Lake. 
Accuracy.—Stage-discharge relation practically permanent. Not affected by ice 

during year. Rating curve well defined between 20 and 1,200 second-feet. 
Gage read to hundredths twice daily. Daily discharge ascertained by applying 
to rating table weighted mean gage heights based on observer’s notes concerning 

operation of paper mills. Results good. 

Discharge measurements of East Branch of Oswegatchie River at Newton Falls, N. Y., 
during the year ending Sept. 30, 1916. 

  

    

    

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

Feet. | Sec.-ft. Feet. | Sec.-ft. 
Dee. 9) A. H. Davison......... 1.98 308 || July 4] A. H. Davison......... 0.26 76 
Apr. 28 | O. W.Hartwell......... 3.96 960 || Sept. 24 |..... BO0..cciiiasvinananns . 26 35.8 

28 eases Q0csnvsinmesns insti 3.92 945           
  

1 Supersedes figures previously published.
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Daily discharge, in second-feet, of East Branch of Oswegatchie River at Newton Falls, N. Y., 
Jor the year ending Sept. 30, 1916. 

  

  

  

                        
  

  

  

  

            
  

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

None ii 304 205 304 376 588 402 554 982 350 223 350 262 
i hen seas 350 262 304 | al88 622 376 | a430 894 304 | a196 304 262 
Boe weet Be all9 262 350 350 490 350 522 894 304 106 304 a 140 
Es 242 262 376 376 430 376 326 938 | a 402 81 326 223 
mats: Sa sa 304 282 | al7l 350 402 | 2163 262 8M 732 304 350 304 

Bs. do ideas 304 350 282 350 | a304 304 242 810 490 304 | a196 262 
rs ewie se smtp 304.| al55 402 350 402 326 242 | a 694 304 223 262 282 
Se wie wine ir 326 223 350 402 402 304 242 732 304 223 350 282 
hee a x 304 282 304 | a402 376 304 | a140 658 304 | all12 304 282 

30. agai sia all2 282 326 460 376 304 196 588 304 171 304 a 140 

1% PRE BE 242 262 376 430 376 304 223 554 | a126 205 304 205 
2... ros 304 242 | al63 402 376 | a242 205 506 282 282 326 282 
185. a0 Bn 304 242 242 460 | a 350 304 223 475 350 376 | 133 223 

ave esnan 304 | a140 304 430 430 304 262 | a 282 376 402 282 205 
15... i nel 304 180 304 402 402 350 350 282 376 350 350 196 

0G. ahs 304 223 304 | 2430 402 376 | a376 282 430 | a 282 262 223 
Nc. dont 2 a 81 223 304 430 350 376 554 694 402 402 223 a 133 
EET 188 205 304 402 350 376 522 | 1,680 | a326 350 262 196 
80. Ln al 304 262 | al148 402 402 | a196 522 | 1,680 402 326 223 242 
00 gyrase rn ~ 304 282 242 402 | 180 402 522 | 1,740 402 304 | al119 262 

sa 304 | al40 282 402 282 490 622 |al, 560 402 304 223 26! 
rin « Sams sm ns 304 223 282 522 304 588 694 | 1,500 402 304 223 242 

oe Ln A 304 242 304 | a 588 304 622 | 732 | 1,440 430 | a14v 242 304 
rain a70 205 223 522 304 588 894 | 1,270 402 402 262 a 87 
Dy aS a nn 188 205 99 522 304 554 982 | 1,070 | a 262 460 304 350 

262 | al112 522 304 | abbd 982 982 350 460 262 282 
304 326 522 | al188 658 982 894 326 376 | al112 223 

a 106 350 554 402 622 982 | a732 326 376 205 262 
242 304 622 402 694 938 588 282 490 242 304 
304 350 | @490 |....... 732 | a 938 658 262 | al148 223 326 

NEC 376 Fi 554 lo.....} SEL. i 402 262. oo 

a Sundays. 

Nore.—No gage-height record May 11-15; discharge interpolated. 

Monthly discharge of East Branch of Oswegatchie River at Newton Falls, N. Y., for the 
year ending Sept. 30, 1916. 

[Drainage area, 166 square miles.] 

Discharge in second-feet. ischarge in second-fee Rune 

(depth in 
Month. Per inches on 

Maximum. | Minimum. | Mean. | square ine 
mile. : 

OCLODOY, oh atessns sinime sends sani as nen Eas sama 350 a0 256 1.54 1.78 
NOVOMBer:: Fi rors mr ss sna t ve fe ae 350 a 106 235 1.42 1.58 
DBCBIIDCL : «5a cv an avs ncins s nvm nlibilibts ge £58 wosls 402 b 99 286 1.72 1.98 
ITY i he cee ms ce a Sh 622 a 188 438 2.64 3.04 
BP ODLIALY cass oe Pe s5 ane Shs Sennen siatoin bor som mins 622 a 180 372 2.24 2.42 
3 TE a are A SL 732 a 163 422 2.54 2.93 
Api. Ss Reet aR ns enh 982 a 140 522 3.14 3.50 
MAY lid nid an a La see Ea 1,740 a 282 887 5.34 6.16 
TUB Je 0 sess ih rae RB das ahh a bos eed Blah 732 a 126 357 2.15 2.40 
JY i lta ee ee Te 490 b 81 293 1.77 2.04 
AUGUST oe oir ss Ce avd oh ain ole ins iit aii vo 350 all2 261 1.57 1.81 
SB ODtOMBEY. 5s asst ie tat Favs aetna cant 350 a 87 242 1.46 1.63 

RO MOAT es orev np dr ad ir 1,740 70 382 2.30 31.27 

a Sunday. b Holiday. 

Note.—Table shows run-off as regulated at Cranberry Lake and by paper mills at Newton Falls.
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OSWEGATCHIE RIVER NEAR HEUVELTON, N. Y. 

LocaTion.—2% miles above Heuvelton, St. Lawrence County, 3 miles below Rens- 
selaer Falls and 7 miles above mouth of Indian River (outlet to Black Lake). 

DRAINAGE AREA.—961 square miles (all except 187 square miles measured on topo- 

graphic maps). 
RECORDS AVAILABLE.—June 23 to September 30,1916. Data published also in annual 

reports of New York State engineer and surveyor and State of New York Con- 
servation Commission. 

GAGeE.—Gurley seven-day water-stage recorder on the right bank, about 2} miles 
above Heuvelton, installed September 16, 1916; prior to this date stage was 
determined by measuring the distance from a reference point to the water surface. 
Recorder inspected by George Todd. 

CHANNEL AND coNTROL.—Some fluctuations due to operation of mills at Rensselaer 
Falls; seasonal flow regulated by storage in Cranberry Lake. 

Data inadequate for determination of discharge. 

Discharge measurements of Oswegatchie River mear Heuvelton, N. Y., during the year 
ending Sept. 30, 1916. 

  

  

Gage Dis- Gage | Dis- 
Date. Made by— height. | charge. || D8: Made by— height. | charge. 

Feet. | Sec.-ft. Feet. | Sec.ft. 
June 26 | E.D.Burchard......... 1.95 1,190 || Sept. 10 | A. H. Davison.......... 0.99 340 
Aug. Hi..... QO: inst escniosansns 17 418 Yl ia 40.......- saa: .89 326                 

Daily gage height, in feet, of Oswegatchie River near Heuvelton, N. Y., for the year ending 
Sept. 30, 1916. 
  

  
Day. June. July. | Aug. | Sept. Day. June. | July. | Aug. | Sept. 

Dennrnaanaeerealianasns 1.69 1.44 1.39 1.29 1.05 
Sensors inne feeninans 1.64 1.39 1.44 1.24 .95 
Domai RR 1.69 1.39 1.54 1.29 1.06 
hee ELT a 1.64 1.29 1.64 1.29 .92 

1.04 1.74 1.24 .95 

1.04 1.69 1.29 1.02 
1.14 1.69 1.19 {......a- 
1.14 1.64 Lid. a. 
1.19 1.64 1.18 1.02 
1.19 1.64 1.09 1.02 

1.19 1.59 1.09 1.08 
1.29 1.49 1.07 1.15 
1.39 1.54 1.08 1.13 
1.44 1.49 .95 1.17 
1.39 1.44 1.12 1.13 

1.54 L217 0 ee, an 

  

  

  

                    
NoTE.—Gage height June 23 to Sept. 15 is mean of two observations per day; gage height Sept. 16-30 is 

the mean from water-stage recorder. 

OSWEGATCHIE RIVER NEAR OGDENSBURG, N. Y. 

Location.—At the steel highway bridge locally known as Eel Weir Bridge, about 
a mile below mouth of Black Lake and 5% miles above Ogdensburg, St. Lawrence 

County, and mouth of river. 
DRAINAGE AREA.—1,580 square miles. 
RECORDS AVAILABLE.—April 22, 1903, to December 1, 1916, when station was dis- 

continued. Data published also in annual reports of New York State engineer 
and surveyor and State of New York Conservation Commission. 

GAGE.—Chain near center of right span upstream side of bridge; read by J. H. La Rue. 

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.
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CHANNEL AND CcoNTROL.—Channel under bridge solid rock and partly artificial, the 
ledge underneath bridge having been removed by blasting to increase the bridge 
opening. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.9 feet at 5 p. m., 
April 4 and 8 a. m. April 5 (discharge not determined). Minimum stage recorded, 
4.3 feet several times in September (discharge 390 second feet). 

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

REeguraTiON.—There may be some diurnal fluctuation caused by operation of two 
+ dams in the vicinity of the gage—one at Heuvelton about 5 miles above, and one 

at Rensselaer Falls, 10 miles above. Seasonal distribution of flow affected by 
artificial storage in Cranberry Lake reservoir and natural storage in Black Lake. 

Accuracy.—Stage-discharge relation assumed to be permanent between dates of 
shifting; not affected by ice. Change in rating curve caused by high water in 
April. Rating curves poorly defined. Gage read to half-tenths twice daily. 
Daily discharge ascertained by applying mean gage heights to rating table. 

Results poor. 

Discharge measurements of Oswegatchie River near Ogdensburg, N. Y., during the year 
ending Sept. 30, 1916. 

[Made by A. H. Davison.] 

  

  

  

Gage Dis- Gage Dis- 
Date. height. | charge. Date. height. | charge. 

Feet. Sec.-ft. Feet. Sec.-ft. 
Jaw: 28, coordi arrears 7.09 5,720: Spl. 18. vu vv cu einvnnoiinnens 4.35 446 
SOD: 38. ers ce vena vA nds 4.34 441             
Daily discharge, in second-feet, of Oswegatchie River mear Ogdensburg, N. Y., for the 

period Oct. 1, 1915, to Dec 1, 1916. 
  

  

                        

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

1915-16. 
1,200 | 3,700 | 6,360 | 2,100 {10,600 | 4,980 | 4,980 | 2,100 | 1,010 500 
1,200 | 3,460 | 6,360 | 1,900 {12,500 | 4,980 | 4,460 | 1,900 | 965 412 
1,280 | 2.980 | 6,360 | 2,000 (13,700 | 4,980 | 3,850 | 1,900 890 412 
1,280 | 2,980 | 6,360 | 2,100 [14,700 | 4,460 | 3,950 | 1,710 | 890 445 
1,280 | 2,980 | 5,800 | 2,000 [14,700 | 4,720 | 3,340 | 1,710 | 820 412 

1,360 | 3,700 | 5,250 | 2,100 (14,000 | 4,980 | 3,340 | 1,620 724 390 
1,360 | 4,720 | 4,720 | 2,100 [13,400 | 4,720 | 3,220 | 1,530 | 685 390 
1,360 | 4,720 | 4,200 | 1,900 (12,200 | 4,720 | 3,340 | 1,360 724 390 
1,360 | 4,980 | 3,460 | 1,800 110,600 | 4,200 | 3,220 | 1,280 724 390 
1,360 | 4,720 | 3,220 | 1,710 | 9, 3,950 | 3,220 | 1,360 750 390 

1,200 | 4,720 | 3,220 | 1,530 | 9,080 | 3,460 | 3,100 | 1,440 685 390 
1,040 | 4,200 | 2,640 | 1,530 | 8,460 | 2,980 | 2,980 | 1,440 | 685 412 
1,040 | 4.460 | 2,310 | 1,440 | 8,150 | 2,860 | 2,980 | 1,440 | 685 390 
1,040 | 4,720 | 2,310 | 1,360 | 6,650 | 2,530 | 2,750 | 1, 820 390 

890 | 4,720 | 2,200 | 1,360 | 6,650 | 2,530 | 2,640 | 1,200 750 390 

890 | 4,200 | 1,800 | 1,360 | 7,240 | 2,310 | 2,640 | 1,440 646 390 
890 | 4,460 | 1,530 | 1,280 | 7,540 | 2,420 | 3,220 | 1,200 685 478 
890 | 4,200 | 1,440 | 1,200 | 7,240 | 4, 3,100 | 1,200 620 390 
965 | 3,700 | 1,360 | 1,200 | 6,650 | 5,520 | 2,980 | 1,280 | 620 445 

1,040 | 8,700 | 1,530 | 1,200 | 6,080 | 8,460 | 3,460 | 1,360 | 620 390 

1,040 | 3,220 | 1,360 | 1,200 | 5,520 | 9,080 | 3,100 | 1,360 620 445 
1,040 | 3,220 | 1,360 | 1,120 | 5,520 (10,000 | 2,980 | 1,280 | 620 390 
1,120 | 4,460 | 1.440 | 1,120 | 5,250 [10,300 | 2,980 | 1,200 | 620 390 
1,360 | 5,250 | 1,360 | 1,200 | 5,250 (10,300 | 2,980 | 1,170 | 646 390 

1, 4,200 | 1,360 | 1,200 | 5,520 | 9,080 | 3,220 | 1,170 620 3 

1,800 | 4,200 | 1,360 | 1,200 | 5,520 | 8,150 | 2,860 | 1,010 5% 390 
2,310 | 5,250 | 1,440 | 1,280 | 5,250 | 7,240 | 2,420 | 965 | 500 390 
2,640 | 5,520 | 1,360 | 1,530 | 4,980 | 6,650 | 2,310 | 1,040 | 478 390 
3,700 | 5,800 | 2,100 | 2,750 | 4,980 | 5,800 | 2,100 | 965 | 445 390 

4, 5,800). cua 4,720 | 4,980 | 5,520 | 2,100 | 1,040 | 412 412 
3,700 | 6,080 |....... S/180:10. 000 3. a500..0 0 1, slink   
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Daily discharge, in second-feet, of Oswegatchie River mear Ogdensburg, N. Y., for the 
period Oct. 1, 1915, to Dec. 1, 1916—Continued. 
  

  

  

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

1916 
Sat aia 390 820 890 
Sn 390 724 890 
Scents 445 620 8 
Ali 500 596 | 1,360 
Ge neinns 524 620 8 

Bae 524 862 0920)... 
Tenens 500 750 905 |: inn 
BY... i. ee 685 750 965: |....0.: 
Givin 620 501,040 |... 0 
10........ 560 750.,1,040}....... 

2 rad ti dein 

  

                            

Nore.—Stage-discharge relation probably not affected by ice; open-water rating curve applicable 

throughout year. 

Monthly discharge of Oswegatchie River near Ogdensburg, N. Y., for the period Oct. 1, 
1915, to Nov. 30, 1916. 

[Drainage area, 1,580 square miles.] 

  

  

  

  

  
  

Discharge in second-feet. 
Run-off 
(depth in 

Month. Per inches on 

Maximum. | Minimum. | Mean. | square | drainage 
Tile, area). 

1915-16. 
CLODOT. «os tiie a siete» Lehn sleiainns = sini spn 1,200 596 954 0. 604 0.70 
NOVEMDET...... ou. os rina Eni seine 1,440 596 819 .518 .58 
December... . et intis sda vs ann ans 3 4,200 890 1,530 . 968 1.12 
Say sr ARS 6,080 2,980 4,360 2.76 3.18 
Yobmiary. a 6,360 1,360 2,950 1.87 2.02 

ATOR td. ol ea 8,150 1,120 1,890 1.20 1.38 
DTH GE ives ross sides cen Ss sn oe yin a 14,700 4,980 8,410 5.32 5.94 
Vc Bi. de ves sombre tame ean rade 10,300 2,310 5,530 3.50 4,04 
SUNG Radio dea re I Sa es 4,980 2,100 3,130 1.98 2.21 
JUY..oo. vt LEE OAL 2,100 965 1,350 . 854 .98 
a a mE El il 1,010 412 676 .428 .49 
DC DLCIADR chs avs oc ois 3 sd mona s Snag Sioa sasite was 500 390 406 .257 +29 

J EERSTE TL RR a I 14,700 390 2, 660 1.68 22.93 

1916. 
OCOD todas vice ses inns nesistansannnssnnsie 862 390 619 .392 .45 
NOVEHIDRE. . ....cecsrsrsesssnsnssoenmsnnineincsas 1,360 646 845 .535 .60             

WEST BRANCH OF OSWEGATCHIE RIVER NEAR HARRISVILLE, N. Y. 

LocatioN.—At highway bridge near Geers Corners, about 24 miles downstream from 

Harrisville, Lewis County. 
DRAINAGE AREA.—245_ square miles (measured on topographic maps and United 

States Geological Survey map; scale, 1 to 500,000). 

REcorDS AVAILABLE.—July 1 to September 30, 1916. Data published also in annual 

reports of New York State engineer and surveyor and State of New York Con- 

servation Commission. 
GAGeE.—Vertical staff in three sections on the right bank; section reading from 0.0 

to 3.3 feet, about 25 feet below bridge, 2 sections graduated from 3.3 to 10.1 feet 

on downstream side of bridge abutment. Gage read by Frank Osborne. 

DiscHARGE MEASUREMENTS.—Made from a cable about 200 feet above bridge or by 
wading. 

CHANNEL AND coNTROL.—Rocky and rough; probably permanent. 
Ice.—Stage-discharge relation not effected by ice. 
ReacurATioN.—The pulp mill at Harrisville causes some diurnal fluctuation.
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Discharge measurements of West Branch of Oswegatchie River at Harrisville, N. Y., 
during the year ending Sept. 30, 1916. 

[Made by A. H. Davison.] 

  

  

Gage Dis- Gage Dis- 
Date. height. | charge. Date. height. | charge. 

Feet. Sec.-ft. Feet. Sec.-ft. 
July B00 ste deren 2.15 212 8ept. 2h... nen siiiain rite 1.63 95.3 

27.5. sleeves cine 1.97 162 22S diiii ei iia sn, 1.31 59.1             

Daily discharge, in second-feet, of West Branch of Oswegatchie- River at Harrisville, N. ¥., 
Jor the year ending Sept. 30, 1916. 

  

  
Day. July. | Aug. | Sept. Day. July. | Aug. | Sept. Day. July. | Aug. | Sept. 

Yo... 208 63 1 2 Hl b TT Rt 146 115 28 U-oV iio. 170 68 79 
nana. in 195 74 63/1 12.000 115 77 63. 22... 146 68 68 
Decne 220 98 YO Vou ome es 135 135 5 23... 146 85 91 
4 deg 245 74 790 Jt =z 195 115 BSN 24... a 135 74 91 
Boitin. vid 290 74 79 1 18.0: ccsns 260 124 02 A eines 170 63 91 

Orson 245 85 SS ABs unnsonsn 195 106 68 128... 170 63 124 
rar 195 68 9H 37... 195 91 OY | D7. von 146 79 98 
8 rica 220 63 08:11:18...0.0000 232 70 Olen ns 135 58 74 

Que i. 170 115 65:1] 19... 0a. 220 91 19601 20... 0 135 51 85 
10..5. 0.00, 146 146 640 20......... 195 58 91 iy edd na 2 3 220 

Pa Tah 7 44 1. 2. aon                           
  

Monthly discharge of West Branch of Oswegatchie River at Harrisville, N. Y., for the 
year ending Sept. 30, 1916. 

[Drainage area, 245 square miles.] 

  

Discharge in second-feet. 

  

  

Run-oft 
(depth in 

Month. Per inches on 

Maximum. | Minimum. | Mean. | square | drainage 
mile. area). 

UY... Ade ee EL Ls at 290 77 180 0.735 0.85 
AROSE ES en 146 44 82.1 .335 .39 
SODIBIADOL 12. seis: ns sais ss ses inrn mrs mass 220 51 82.9 . 338 .38            
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RAQUETTE RIVER AT PIERCEFIELD, N. Y. 

Locarion.—One-half mile below the dam of the International Paper Co. at Pierce- 
field, St. Lawrence County and about three-fourths mile above head of Black 

Rapids. 
DRAINAGE AREA.—T723 square miles (all but 16 square miles measured on topographic 

maps). 
REcorDs AvarLABLE.—August 20, 1908, to September 30, 1916. Data published also 

in annual reports of New York State engineer and surveyor and State of New 

York Conservation Commission. 
GaGeE.—Stevens water-stage recorder in a galvanized sheet iron house over a concrete 

well, on the right bank about one-half mile below dam. Prior to January 1, 1913, 
the following gages were used: August 20, 1908, to September 3, 1910, vertical 
staff fastened to an old pine stump; September 4 to December 31, 1910, chain 
gage fastened to same stump and at same datum; June 1, 1911, datum of the chain 
gage was lowered 2 feet; water-stage recorder was set at this datum. Recorder 

inspected by F. Bedard. 
DiscHARGE MEASUREMENTS.—Made from a cable three-fourths mile below gage, just 

above Black rapids. 
CHANNEL AND CONTROL.—Channel opposite gage is a deep pond with no perceptible 

velocity. Control is at head of Black rapids. 

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder, ° 
9.63 feet at 9 a. m. May 22 (discharge 4,780 second-feet); minimum stage, estimated 
1.80 feet on September 17 and September 24 (discharge 55 second-feet). 

1908-1916: Maximum stage from water-stage recorder, 11.68 feet at 3 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 (discharge about 10 second-feet). 

Ice.—Rapids that form control rarely freeze and measurements when the pond was 

covered with ice indicate that the stage-discharge relation was not affected. 
RecuraTioN.—Large diurnal fluctuation in flow caused by dam during low and me- 

dium stages. Numerous lakesin the upper part of the drainage afford considerable 
storage, most of which is so controlled that the effect on the seasonal distribution 
of flow is large. 

Accuracy.—Stage-discharge relation practically permanent; not affected by ice. 
Rating curve well defined between 50 and 1,500 second-feet and fairly well 
defined between 1,500 and 6,000 second-feet. Operation of the water-stage 

recorder satisfactory throughout the year, except from November 12 to March 5. 
Daily discharge ascertained by applying to the rating table mean daily gage 
heights determined by inspecting the gage-height graph or, for days of considerable 

fluctuation, by averaging the hourly discharge. Results good except for period 
November 5 to March 5, for which estimated discharge is probably fair. 

Discharge measurements of Raguette River at Puercefield, N. Y., during the year ending 
Sept. 30, 1916. 

[Made by A. H. Davison.] 

  

  

Gage Dis- Gage Dis- Gage | Dis- 
Date. height. | charge. Date. height. | charge. Date. height. | charge. 

Feet. | Sec.-ft Feet. | Sec.-ft. Feet. | Sec.-ft. 
Jan. 13.....:.. 5.74 1230 dam. 23.0.0. 3.10 29 May  5......-: 9.41 4,610 

Bo... 5.72.0 1250 May £.0:0. 0. 9.38 | 4,610 9.43 | 4,560 
2 nen as 3.22 263 diana 9.38 4,450 || Sept. 28........ 3.05 256                    
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Daily discharge, in second-feet, of Raquette River at Piercefield, N. Y., for the year ending 
Sept. 30, 1916. 
  

  

                  

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

i ee ss 530 355 086 ccd le a a 1,320 | 4,540 | 3,440 908 598 365 
Beta OBR BY Te TORS ie 1,290 | 4,540 | 3,340 | 653 | 615 365 
Bebe L tk, BOSAL SOE § TUB | sieeis te wlttc on he ¢ = isiotl 2,020 | 4,540 | 3,240 | 818 | 580 217 
Qe ees Sern s 335 545 00 ao ls daa 2,110 | 4,540 | 2,840 507 580 107 
Basi. dn dati B62: sis ass. nlisial ii 2,380 | 4,540 | 3,140 | 492 | 580 249 

0a cases sm rs 562 575 A co ints ss ier ysia san an 2,470 | 4,540 | 2,910 747 318 274 
recurs rs pie 5301. (1304: TAB. Edi eesr tes 1,630 | 2,560 | 4,240 | 2,750 | 750 | 492 218 
ence 580 339 2 Verio 1,600 | 2,650 | 4,340 | 2,630 754 562 185 
OQ. 00 ili 485 545 TASH. sochadl Sani. 1,630 | 2,640 | 4,140 | 2,550 347 580 104 

10: Msc. cvs rupsin 223 545 720 L180. ee. oc ! 2,740 | 4,040 | 2,430 670 580 82 

Wile... bins. 368 530 2054 1,190: ie 1,600 | 2,840 | 3,840 | 1,780 779 580 145 
Fran 530 ( 510 | 245 | 10000... 0... 761 | 2,840 | 3,640 | 2,110 | 741 | 580 203 
Bisby naling] 508 | 545| 575]1,190|....... 1,430 | 2,840 | 3,540 | 2,020 | 737 | 294 190 
I or 590.1 119] 72540, 160 sc nes 1,600 | 2,740 | 3,340 | 1,820 | 892 | 471 194 
1 Leth Ee 562 309 740: FTIB0% LE 1,460 | 2,840 | 3,340 | 1,780 933 545 203 

6. aa, 440 515 B00 eis od ciacle ns ine 1,350 | 2,730 | 3,340 | 1,740 517 545 119 
RR ET 227 if seinegl | cpa Poa ll fii i ) 3,240 | 3,540 | 1,600 | 873 | 562 60 

Sci cnsen 367 500 00 ay 1,380 | 3,140 | 3,840 739 | 1,010 562 118 
10. 5 TA FORE ie 43,040 | 4,040 | 1,370 | 759 | 545 218 
DOLLS doo fiat 4 550:4: 1330.4 TOL. oo ue denn 1,120 | 3,140 | 4,240 | 1,660 | 769 | 304 234 

Rs 562 soe a7al... Hl NTU 1,160 | 3,140 | 4,340 | 1,420 | 726 | 363 224 
Ohne a 8621 808d 670)... 0] ck ener : 3,340 | 4,640 | 1,190 | 725 | 545 214 
oa ASR pis aply Sli 1,190 | 3,440 | 4,750 | 1,190 | 397 | 545 124 
RRL Sp 235 530 815i 1,160 |...t2% 1,160 | 3,840 | 4,640 | 1,320 738 500 59 

08. Se 376 545 455: 1,250: |... 5. ,160 | 4,340 | 4,540 651 615 485 156 

08. Tahlia 562 575 470. 3.200 ven ii 2 | 4,340 | 4,440 | 1,120 632 455 220 
oa any EUR Id, ST 1,010 | 4,340 | 4,340 | 1,060 | 632 | 276 232 

Slade dies boi 562 285 |.......] 1,630 |.......] 1,070 | 4,440 | 3,940 781 632 328 230 
Oe eit 580 006: onan 1500, V2.0. 4,440 | 3,940 779 650 410 222 
80.52 850 gar 1,930.5. 5k 1,050 | 4,340 | 3,740 | 775 | 460 | 395 122 
Bins: tents hci 2s at vray sens 1,050. nies 1,2801. coon is S. 000: tons 650 B80 eens s       
  

NortEe.—Daily discharge estimated for following days: Nov. 5, 6, 11-13, 17-19, 25-27, Dec. 4, 10-19, Jan. 12, 
31, and June 6-10. Discharge estimated by comparison with records of flow of streams in adjacent drain- 
age basins, as follows: Dec. 27-31, 975 second-feet; Jan. 1-9, 978 second-feet; Jan. 16-23, 1,040 second- 
feet; Feb. 1-10, 1,910 second-feet; Feb. 11-20, 1,570 second-feet; Feb. 21-29, 1,600 second-feet; Mar. 1-6, 
1,600 second-feet. 

Monthly discharge of Raquette River at Piercefield, N. Y-., for the year ending Sept. 30, 
1916. 

[Drainage area, 723 square miles.] 

  

  

  

    

Discharge in second-feet. 
8 Run-off 

(depth in 
Month. P inches on 

d er er drainage Maximum. | Minimum. | Mean. square 8 
hile area). 

OCEODEY. . «ron ches sna cn alas sie ams en sisi Sons 652 a 223 480 0. 664 0.77 
NOVOMDBBL. . Je, oii scion ainsi tmnt 696 a 119 469 . 649 .72 
LTT TL a Ee EAA LE a ee i Te DL ERR Daley a 138 684 . 946 1.09 

1,170 1.62 1.87 
1,700 2.35 2.53 
1,310 1.3 2.09 
3,050 4.22 4.71 
4,120 5.70 6. 57 
1,870 2.59 2.89 

694 . 960 1 
489 . 677 78 
188 . 260 

1,350 1.87 25.42         
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RAQUETTE RIVER AT MASSENA SPRINGS, N. Y. 

LocaTioN.—At the concrete highway bridge at Massena Springs, St. Lawrence County, 
8 miles below Raymondville and 10 miles above the mouth of stream. 

DRAINAGE AREA.—1,200 square miles (measured by engineers of the State of New 
York Conservation Commission). 

RECORDS AVAILABLE.—September 21 to October 17, 1903; April 9, 1904, to November 
30, 1916, when station was discontinued. Data published also in annual reports 
of New York State engineer and surveyor and State of New York Conservation 

Commission. 
GaceE.—Chain gage near center of left span upstream side of bridge; installed Febru- 

ary 2, 1912. Original gage was a vertical staff fastened to the stonework on left 
bank, about 50 feet upstream from present bridge. On August 16, 1906, it was 
replaced by the present chain gage fastened to the old highway bridge just above 
the present bridge. Zero of the present gage was set 1 foot lower than that of the 

staff gage to avoid negative readings. The present chain gage was reset at such 
a datum that readings would be comparable with those at the former location. 
Gage read by Vivian McDonald. 

DiscHARGE MEASUREMENTS.—Made from the downstream side of the bridge. 
CHANNEL AND coNTROL.—Coarse gravel and boulders; shifting. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.83 feet at 3.30 
p- m., April 1 (discharge about 14,200 second-feet); minimum stage recorded 
1.13 feet at 8.30 a. m., October 4 (discharge 212 second-feet). 

1903-1916: Maximum stage recorded, 14.2 feet between 9 and 11 a. m., 
March 31, 1913 (discharge 16,500 second-feet); minimum stage recorded, 0.8 foot 

at 8.30 a. m., September 21, 1913 (discharge, about 50 second-feet). 
Ice.—Stage-discharge relation affected by ice. (Gage observations suspended during 

winter. : 
RecurAaTioN.—The operation of a number of power plants above the station has 

marked effect on the low-water flow of the stream. These plants are usually run 

for 24-hour power but are closed on Sundays. The effect of this closing is notice- 
able for several days. 

Accuracy.—Stage-discharge relation practically permanent between dates of shifting. 
Rating curve used October 1 to March 29, 1916, well defined between 200 and 8,000 
second-feet; that used after March 29 fairly well defined between 200 and 8,000 
second-feet. Gage read to quarter-tenths twice daily. Daily discharge ascer- 
tained by applying the mean daily gage heights to rating table. Results fair. 

Discharge measurements of Raquette River at Massena Springs, N. Y., during the year 
ending Sept. 30, 1916. 

[Made by A. H. Davison.] 

  

  

Gage Dis- Gage Dis- Gage | Dis- 
Date. height. | charge. Date. height. | charge. Date. height. | charge. 

Feet. | Sec.-ft. Feet. | Sec.-ft. Feet. | Sec.-ft. . 
May 2. .ccounne 7.00 ( “5,950 } May 22.........| 7.44( "6,150 )| Sept. 19........ 1.20 272 

ai, 6.98 5,360. July 28.......5: 2.07 850 19........ 17 226 
B2ccavreces 7.42 6,120 28. cninies 2.21 884                     
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Daily discharge, in second-feet, of Raquette River at Massena Springs, N. Y., for the 
period Oct. 1, 1915, to Nov. 30, 1916. 

  

Day. Oct. Nov. Mar. Apr. May. June. July. Sept. 

    

1915-16. 

  

1,060 

  

1,140 
1,600 

850 
690 
600 

850 
1,140 
1,210 

990 

                

  

                        

Nore.—Discharge estimated, because of ice, as follows: Dec. 10-31, 1,160 second-feet; Jan. 1-31, 2,610 
Mar. 1-29, 1,830 second-feet. 

assumption that the run-off per square mile below Piercefield was the same as that for St. Regis River at 
Brasher Center. A study of the data for months for which records are available indicates that results based 
on this assumption are fairly good. 

second-feet; Feb. 1-29, 2,510 second-feet; These estimates were based on the
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Monthly discharge of Raquette River at Massena Springs, N. Y., for the period Oct. 1, 
1915, to Now. 30, 1916. 

[Drainage area, 1,200 square miles.] 

  

  

    

  

    

Discharge in second-feet. 
Run-off 
(depth in 

Month. Por inches on 

3 Maximum. | Minimum. | Mean. | square | drainage milo, | area): 

1915-16. 
OCOD o.oo atic itn ri ie as ven 1,940 230 1,170 0.975 1.12 
NOVeIbete. 0 ooh iui arene nein hres 1,850 600 1,150 .958 1.07 
DEOMI ees svn is 5s 5 A rms sa wen vs ar aig Be 7 mie abe ale ae tz 2 1,220 1.02 1.18 
JOR se. i Rr rie eR 2,610 2.18 2.51 
ebmmary. 2. er rare a hn A Re 2,510 2.09 2.25 
NM EC. co a i BET EE rr A Ne ni Bee ut 2,600 2:17 2.50 
ADM css te Br OL I La rT ain 14,400 3,540 5,870 4.89 5.46 
MOYoer ii tect ir ree A 6,530 3,650 5,210 4.34 5.00 
FUNG... fo rs srr i a RL a 4,680 1,580 2,910 2.42 2.70 
VOY... arn rr se rr Cd 1,500 415 1,020 850 .98 
AMTAS oct i scnt es eave ia Rass ena cins 1,100 290 678 565 .65 
BODUCIIDET. - .. .iic sbi Sins Smt risa a viminit 575 290 387 322 .36 

EDT RR ge, i Sh ee OE 14,400 230 2,270 1.89 25.78 

1916 
October: cous oc Saath Sina sobs samba Sl ins 1,500 150 692 oll .67 
Novemibor.... i... ih rane xe 1,030 310 594 .495 .55           

Nore.—See footnote to table of daily discharge. 

ST. REGIS RIVER AT BRASHER CENTER, N. Y. 

LocATioN.—Near the steel highway bridge in the village of Brasher Center, St. Law- 
rence County, 5 miles downstream from Brasher Falls, 61 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 30,1916. Data published also in 

annual reports of New York State engineer and surveyor and State of New York 
Conservation Commission. : 

GaAges.—Staff, with inclined and vertical sections, on right bank about 600 feet above 
bridge; installed June 24, 1916. Prior to this date, chain on downstream side 
of bridge. Gages not at same datum; subject to different controls. Gage read 

by Joseph Vanier. 
Di1sCHARGE MEASUREMENTS.—Made from a cable at staff gage installed in June, 1916; 

previously made from highway bridge or by wading. 

CHANNEL AND CONTROL.—Small boulders and coarse gravel at cable; large boulders 
and gravel, very rough, at bridge; fairly permanent. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.2 feet (chain 
gage) at 8 a. m., March 31 and April 2; stage-discharge relation affected by ice 
(discharge about 13,800 second-feet); minimum stage recorded, 5.75 feet (staff 

gage) at 7 a. m., August 21 (discharge, 162 second-feet). 
1910-1916: Maximum stage recorded, 9.1 feet at 7 a. m., March 27,1914 (dis- 

charge, 16,200 second-feet); minimum stage recorded, 3.75 feet at 5 p. m., August 
9, 7a. m. and 5 p. m., August 10, and 7 a. m., August 12, 1914 (discharge, 105 

second-feet). 
Ice.—Stage-discharge relation seriously affected by ice. 
Accuracy.—Stage-discharge relation practically permanent between dates of shift- 

ing. Affected by ice for a large portion of the period from December to March, 
inclusive. Rating curve used October 1 to June 23 well defined between 200 and 

3,000 second-feet; that used June 24 to September 30 well defined between 200
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and 1,000 second-feet. 

ascertained by applying mean daily gage heights to rating table. 

SURFACE WATER SUPPLY, 1916, PART IV. 

Gages read to half-tenths twice daily. Daily discharge 
Results for 

periods when the stage-discharge relation was affected by ice fair, those for other 

periods good. 

Discharge measurements of St. Regis River at Brasher Center, N. Y., during the year ending 
Sept. 30, 1916. 
  

  

  

Gage Dis- Gage Dis- 
Date. Made by— height. | charge. || Date: Bode bys height. | charge. 

Feet. | Sec.-ft Feet. | Sec.-ft. 
Dec. 30 | A. H. Davison 832 || Mar. 29 a'7.26 3,240 
Jan, 1 |..... d 1,170 || May 3 4.96 | 1,290 

20:7 4. do 1,960 3 4.88 1,190 
294. .... do 3,480 23 5.51 2,470 

Feb: 12 1..... do 722 24 5.36 2,270 
18 i.e. do 748 || June 24 b 4.61 812 
19 |..... 3 EV rR 624 || July 29 c4,08 298 

Mar. 3|C.C, : 838 || Sept. 20 d 4.00 244 
15 | A. H. Davison 610   

  

              
  

a Stage-discharge relation affected by ice. 
b Staff gage read 6.60 feet. 

¢ Staff gage read 6.02 feet. 
d Staff gage read 5.98 feet. 

Daily discharge, in second-feet, of St. Regis River at Brasher Center, N. Y., for the year 
ending Sept. 30, 1916. 

  

  

  

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

Yas cid ong igs 475 592 494 820 | 2,480 | 1,550 | 7,950 | 1,570 | 1,390 695 296 179 
avr er 407 625 475 765 | 2,260 | 1,140 [11,700 | 1,480 | 1,220 590 259 183 

BE iia 432 | 551 | 432| 765] 2,040] 1,000 | 9,250 | 1,660 | 1,220 | 533 | 237 183 
vc aaes 494 475 407 710 | 1,840 880 | 7,500 | 1,860 | 1,220 461 237 195 

ARIE ES PERS, 680 494 458 655 | 1,640 655 | 3,360 | 1,480 | 1,220 514 220 264 

ore 1,220 | 494 | 432(2,150 | 1,380 | 500 | 2,810 | 1,760 | 930 | 571 | 215 259 
fice tiailae 1,070 407 424 | 2,590 | 1,070 410 | 2,560 | 1,570 800 410 220 220 
Bees nme 1,000 432 407 | 2,480 880 372 | 2,190 | 1,390 680 452 237 215 

il ALLOA 740 458 407 | 1,940 820 335 | 2,080 | 1,140 930 495 237 207 
10.--.o.... 551 390 350 | 1,640 765 335 | 1,760 | 1,140 930 402 237 175 

Wiosite bani dd 475 | 458 | 358 |1,460| 765| 335|1,970 | 1,220] 680| 365| 283 199 
3... 458 458 365 | 1,300 710 335 | 2,190 930 | 1,140 418 342 199 
13.7. a0 407 407 372 | 1,220 710 410 | 2,190 930 | 1,070 402 302 191 

nic vein 330 458 380 | 1,170 710 500 | 2,430 740 930 350 220 199 
150... 5 ss 390 375 395 | 1,070 710 550 | 2,680 800 | 1,140 365 248 179 

390 625 410 | 1,000 655 455 | 3,220 865 930 335 237 195 
330 | 680 | 419|1,000| 655| 500 | 2,810 | 1,970 | 1,000 | 365 | 220 179 
330 740 428 940 655 335 | 2,940 | 6,650 | 1,070 372 191 195 
330 592 446 940 655 372 | 2,680 | 6,650 | 1,220 380 179 276 
315 592 473 940 655 500 | 2,810 | 4,770 | 1,390 365 171 237 

282 865 491 940 655 335 | 2,560 | 3,810 | 1,570 335 175 220 
263 865 510 | 1,940 655 302 | 2,190 | 3,220 | 1,220 302 195 220 
407 800 540 | 3,360 655 270 | 2,940 | 2,560 | 1,000 402 175 226 
390 680 580 | 2,830 710 335 | 2,810 | 2,190 810 427 179 248 
390 522 600 | 2,360 765 335 | 2,810 | 1,760 695 410 179 215 

DG ns newts ine 375 475 | 1,070 | 1,940 820 302 | 3,080 | 1,570 695 365 175 276 
isin ae sain ni 302 475 | 1, 4,270 | 1,070 455 | 2,080 | 1,390 611 335 179 296 

ogunL ET 330 | 475 | 940 | 4,600 | 1,380 | 820 [2,430 | 1,140 | 495 | 322] 171 350 
ia wo nn pi 302 494 940 | 3,480 | 1,550 | 4,600 | 1,860 | 1,220 810 283 183 264 

Slt Ar ry ankle 282 522 880:|:3,650° |... <>. 6,450 | 1,570 | 1,390 875 264 195 302 
ME © oe rer hee LT 850. (8.220 |... 3. 132500 fis sry vate 1,570, ve a. 987 1 ass li. 0,                         
  

Nore.—Discharge Dec. 10 to Apr. 4 estimated, because of ice, from discharge measurements, weather 
records, and study of gage-height graph. Observations on new inclined staff gage begun June 24.
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Monthly discharge of St. Regis River at Brasher Center, N. Y, for the year ending Sept. 30, 
1916. 

[Drainage area, 621 square miles. ] 
  

  

  

  

Discharge in second-feet. Run-off 
Per (depth in 

Mori. Maximum. | Minimum. | Mean. | square en 
mile. area). 

06I0DEE ois +. sole i sa ST ves SS 1,220 263 472 0.760 0.88 
NOVEMDOL. . . . ced os isle wna Titles or + Sait 865 375 549 . 884 .99 
DCCOMIBIOL + 200 ih a iis ae hsm msla mains ass mn = 1,070 350 541 .871 1.00 
JOIMROIY eo fia Tha catia nn nS Talk bh waitin 4,600 655 1,880 3.03 3.49 
BOT OOLY a. c.f id es ih Gath dah a bin + 2,480 655 1,050 1.69 1.82 
VAP . i it cs he eh hades dae 13, 800 270 1,270 2.05 2.36 
APT «ited ah res tee Sn 11, 700 1,570 3,380 5.45 6.08 
May... LE ie 6,650 40| 2,010] 3.24 3.74 
Jes... i i eas 1,570 495 996 1.60 1.78 
BOY. eT 695 237 404 . 650 75 
AUBIN. esas Tia ie ve i BE sh init 342 171 219 . 353 .41 
September... .. . 3350s oii h sen HE Sees ae 350 175 225 «362 40 

PRBEYOOT. «oak oc ssinilt es mame vas st 13,800 171 1,080 1.74 23.70             

DEER RIVER AT BRASHER IRON WORKS, N. Y. 

Locarion.—In the village of Brasher Iron Works, St. Lawrence County, about 1,000 

feet below the steel highway bridge, and 2 miles above confluence of Deer River 
with St. Regis River in Helena. No important tributaries enter between gage and 
mouth of river. 

DrAINAGE AREA.—206 square miles (measured on Post Route map). 

REecorps AvamaBLE.—July 25, 1912, to September 30, 1916, when station was dis- 
continued. Data published also in annual reports of New York State engineer 
and surveyor and State of New York Conservation Commission. 

Gace.—Inclined staff 32 feet long, graduated from 0.5 to 11.0 feet, about 1,000 feet 
below the steel highway bridge. Gage read by Alex. Barlow. 

DiscEARGE MEASUREMENTS.—Made from the bridge or by wading. 
CHANNEL AND CcONTROL.—Gravel and rocks; fairly permanent. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.8 feet at 5 p. m. 
April 1 (discharge about 4,220 second-feet); minimum stage recorded, 0.85 foot at 
6 p. m. September 12 (discharge 21 second-feet). 

1912-1916: Maximum stage recorded, 9.3 feet at 4 p. m. January 17, 1913 (dis- 

charge, about 9,700 second-feet); minimum stage recorded, 0.80 foot at 6 a. m. 
August 20 and 7 a. m. September 14, 1913 (discharge, 17 second-feet). 

Ice.—Stage-discharge relation seriously affected by ice. Gage observations suspended 
during such periods. 

Accuracy.—Stage-discharge relation practically permanent between dates of shifting ; 

affected by ice for large portion of period from December to March. Rating curve 
used October 1 to December 9 well defined between 35 and 600 second-feet and 

fairly well defined between 600 and 3,200 second-feet; that used April 1 to Sep- 
tember 30 well defined between 40 and 600 second-feet. Gage read to half- 

tenths twice daily. Daily discharge ascertained by applying mean daily gage 
heights to rating table. Results good, except for periods after April 1, when the 
discharge was above 600 second-feet, for which they are fair. 

Discharge measurements of Deer River at Brasher Iron Works, N. Y., during the year 
ending Sept. 30, 1916. 

[Made by A. H. Davison.] 
  

  

  

Gage Dis- Gage Dis- 
Date. height. | charge. Date. height. | charge. 

Feet. Sec.-ft. Feet. Sec.-ft. 
Magik... anal 2.18 2B Tanned. Lith Can aie, 2.34 309 

Neca s vr ara nA LE 2.17 202 1 JUIY 29. cnsasinscinsnneensinsas 1.17 56. 6 
PRR RA ER RASA AAR 2.68 435             

89873°—wsp 434—17——7
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Daily discharge, in second-feet, of Deer River at Brasher Iron Works, N. Y., for the year 
ending Sept. 30, 1916. 

  

  

  

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

71 99 82 | 3,760 274 290 116 60 46 
64 99 99] 1,980 274 218 107 41 34 
99 88 88 | 1,120 260 192 116 40 48 
99 88 93 710 372 205 157 48 50 
143 82 78 660 305 168 136 47 66 

251 74 71 660 274 168 146 45 52 
175 70 59 570 245 146 107 42 a 
133 66 59 485 218 157 98 71 63 
115 82 58 660 218 180 88 88 48 

92 77 58 525 192 192 74 93 57 

82 71 58 570 180 146 92 88 41 
85 66 59 660 168 168 93 71 25 
71 71 61 570 146 180 157 60 46 
74 58 63 570 136 157 116 47 41 
85 63 66 660 126 245 98 37 27 

88 143 70 | 1,190 126 232 76 35 50 
79 133 74 810 660 338 146 24 50 
61 133 81 660 | 1,980 274 136 40 52 
64 143 86 6151 1,590 570 126 46 66 
85 133 92 485 | 1,050 760 98 52 47 

85 175 99 426 660 660 74 37 45 
78 153 107 407 485 465 67 27 47 
70 133 124 760 445 322 73 40 52 
56 115 133 760 407 245 920 37 In 
46 107 153 615 305 218 76 41 54 

Die tnrnn wer aton sss nds nee 45 99 199 525 245 180 68 34 57 
OT aii nil wie eis sen Sie ne 56 99 704 407 218 168 61 40 63 
28 en cai Fe vena) 74 88 610 390 192 157 61 40 54 
00 i rlaslie oe sues niet SN. 72 96 484 338 168 126 55 31 48 
BOL a a a 74 93 446 305 232 126 54 42 80 
BL a aA a 78a a 302. 1.x. .4., 496.1... 50 50 4% |s<o3nn-n                   
  

Nore.—Discharge Dec. 9-24 estimated, because of ice, from weather records, study of gage-height graph, 
and comparison with records of flow of streams in adjacent drainage areas. 

Monthly discharge of Deer River at Brasher Iron Works, N. Y., for the year ending Sept. 30, 
1916. 

[Drainage area, 206 square miles.] 

  

Discharge in second-feet. 

  

  

(depth in 
Month. Per ocres on 

. sly rainage 
Maximum. | Minimum. | Mean Sire area). 

251 45 88.7 0.431 0.50 
175 58 99.9 .485 . 54 
0d ces menn 158 .718 .83 

3,760 305 762 3.70 4.13 
1,980 126 406 1.97 2.27 

760 126 255 1.24 1.38 
157 50 97.2 L472 .54 
93 24 47.9 . 232 ool 
80 25 51.7 «251 .28 

  

          
  

RICHELIEU RIVER AT FORT MONTGOMERY, ROUSES POINT, N. Y. 

Location.—Inside the fort, three-eighths mile south of the international boundary, 
about one-half mile above mouth of Richelieu River, the outlet of Lake Cham- 

plain, and 1 mile northeast of the village of Rouses Point, Clinton County. 

DRAINAGE AREA.—7,870 square miles, including 436 square miles of water surface 
(from annual report of New York State Engineer and Surveyor).
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RECORDS AVAILABLE.—1875 to 1916. Data published also in annual reports of New 
York State engineer and surveyor and State of New York Conservation 

Commission. 
Gace.—Staff inside the fort. Elevation of gage zero, 92.50 feet above mean sea level. 
EXTREMES OF STAGE.—Maximum elevation recorded during year, 98.00 feet at 10 

a.m. April 26 and 27; minimum elevation recorded, 92.7 feet at 10 a. m. Novem- 

ber 5. 

1869-1916: Maximum elevation recorded 103.28 feet, April, 1869,! Mini- 

mum elevation recorded, 91.9 feet, November 13, 1908. 

Daily gage height, in feet, of Richeliew River at Fort Montgomery, Rouses Point, N. Y., 
. for the year ending Sept. 30, 1916, 

  

  

      

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

Loic. 0.5 0.6 0.7 1.45 | 2.7 2.85 | 3.4 5.35 | 4.2 3.556 | 2.25 1.5 
Derr eiies «5 4 1.5 2.8 2.9 3.7 5.3 4.3 3.55| 2.3 1.4 
S.A .45 .3 651 1.5 2.9 2.9 3.95 | 5.25 | 4.2 3.3 2.4 1.35: 
da. .6 .35 651 1.5 2.95} 2.9 4.251 5.2 4.05 3.2 2.25 1.4 
Bias Fe mie pine .4 «2 .6 1.6 3.0 2.9 4.5 5.151 4.0 3.3 2.25 1.3 

Bend .4 .3 .6 1.5 3.0 2.9 4.6 5.1 3.5 3.35| 2.1 1.45 
liven. c ns .55 3 651 1.551 3.05. 2.95 4.7 5.06 3.75 | 3.3 2.15 1.35 
Sin rianins nn +0 .4 .8 1.6 3.0 2.9 4.8 5.0 4.0 3.3 2.05 1.3 
9. bn +5 .35 .7 |-1.651 3.03. 285% 4.8 4.85 | 4.0 3.25 | 2.05 1.15 

10. vcs iains .5 .4 551 1.65 | 3.05! 2.85 | 4.9 4.95| 4.0 3.25 | 2.05 1.2 

Meo. nn 0 .4 .656 [1.65] 3.0 2.85 | 5.0 4.757 3.751 3.257: 2:1 1.25 
12 hie. .65 .6 .65| 1.65] 2.95| 2.8 4.95 | 4.55 | 3.4 3.25 | 2.05 1.35 
13... .65 .5 +1 1.6 2.95 | 2.8 4.95| 4.45 3.3 3.2 2.0 1.25 
Moi vii.n. nen SZ .45 «63:1 1.6 2.9 2.8 4.95 | 4.45 3.3 3.1 1.95 1.15 
35... hn .4 +35 651 1.75] 2.9 2.75 | 5.0 4.35] 3.3 3.1 2.0 1.2 

5 .4 £5:1.71.751: 2.9 2.75] 8.1 4.4 3.3 3-15 | 1.95 1.15 
«0 .3 7 1.7 2.8 | 2.75 | 5.15 | 4.3 3.5 2.95| 1.9 1.3 
ot .45 oT 1.7 2.8 | 2.7 5.1 4.5 3.5 2.95| 1.9 1.1 
ol 5 57 1.65 | 2.851 2.7 5.15 | 4.5 3.8 2.95| 1.85 1.05 
.55 .75 Bl 1.7] 2.8 2.65 | 5.25 | 4.6 3.9 2.85] 1.8 1.05 

.6 .55 wi 3.60 2.7 2.6 5.25 | 4.65 3.9 2.8 1.8 1.2 
5 .55 «35:5: 1.751: 2.17 2.6 5.25| 4.651 3.851 2.75) 1.75 1.1 
.3 .55 95 | 1.751 2.65] 2.55] 5.2 4.95 3.6 2.7 1.7 1.1 
.4 .55 «85 | 1.8 2.6 2.5 5.35 | 4.65 | 3.6 2.7 1.65 1.15 
.5 .65 9 1.95| 2.6 2.5 5.45 | 4.5 3.9 2.7 1.65 1: 

.6 .65 951 1.95] 2.9 2.5 5.5 4.4 3.7 2.65 | 1.65 1.1 

.45 A 2.05] 2.8 | 2.65 | 5.5 4.4 3.66] 2.55 1.6 1.25 

.5 .6 1.25] 2.2 2.85| 2.8 | 5.45 | 4.6 3.5 2.5 1.55 1.3 

.6 6 1.25 2.35) 2.85 2.9 5.45 | 4.25 | 3.5 2.6 1.55 1.25 

.3 7 1.33) 2.6 {....... 3.15 | 5.35 | 4.2 3.55 | 2.55 |- 1.6 1.3 
PB vie, 3.45 2.00 }......s 3.3% lonazean £3 Joi..a9s 24 3.3 Lad. 

  

                    
SARANAC RIVER NEAR PLATTSBURG, N. Y. 

LocatioN.—At Indian Rapids power plant (formerly known as Lozier dam) of Platts- 
burg Gas & Electric Co., about 6 miles above mouth of river at Plattsburg, Clinton 
County. 

DRAINAGE AREA.—607 square miles (measured on topographic maps). 

REecorps AvammABLE.—March 27, 1903, to September 30, 1916. Data published also 

in annual reports of New York State engineer and surveyor and State of New 
York Conservation Commission. 

Gaaes.—Crest gage a vertical staff on angle of wing wall at end of tailrace; datum 
raised 0.76 foot August 20, 1906. Tailrace gage a vertical staff spiked to timber- 

work dike between tailrace and river and about 50 feet below power house. 
Datum has changed slightly owing to settling of crib work. Records of kilowatt 
output are obtained by a wattmeter on switchboard at half-hour intervals. An 
inclined staff gage at the cable station, about one-fourth mile below the dam, has. 
been used to obtain a discharge rating at that point. 
  

1 TU. 8S. Geol. Survey Water-Supply Paper 97, p. 340, 1904.
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DiscHARGE MEASUREMENTS.—Made from cable one-fourth mile below dam. Low- 

water measurements made by wading under cable or in tailrace. Gages and 
watt meters read by power-house operators. 

DiscHARGE RATING.—Records include flow over concrete spillway 171.25 feet in crest 
length, a rating for which has been prepared by 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 measurements, and 
the discharge through two 5-foot waste gates when open. Occasional observations 

are made on inclined staff gage at the cable to check ratings of spillway and tur- 
bines. 

EXTREMES OF DISCHARGE.—Maximum daily discharge during year, 4,100 second feet, 
April 2; minimum daily discharge, 165 second-feet, September 17. 

1908-1916: Maximum daily discharge, 6,410 second-feet April 20, 1914; mini- 

mum daily discharge, 90 second-feet, September 28, 1914. 

SPECIAL STUDY.—A portable water-stage recorder was operated at the cable for a short 
period in July, 1914. Determinations of mean daily discharge based on its record 
agree very closely with those based on power-plant ratings. 

Ice.—Crest of spillway is kept free from ice so that stage-discharge relation is not 
affected. 

RecurATioN.—The lakes and ponds on the main stream and tributaries above the 
station comprise a water surface of about 25.5 square miles. The actual 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.—Discharge measurements made during the year indicate that the ratings 

of spillway and turbines have not changed. Discharge over the spillway ascer- 
tained by applying to the rating table mean gage heights for 6-hour periods; 

discharge through the turbines ascertained by applying to their ratings the mean 
kilowatt output and head for 12-hour periods. Results fair. 

CoopPERATION.—Gage-height records and wattmeter readings furnished by Plattsburg 
Gas & Electric Co., Herbert A. Stutchbury, superintendent. 

Discharge measurements of Saranac River near Plattsburg, N. Y., during the year ending 
Sept. 30, 1916. 

  

  

  

. Gage Dis- i Gage | Dis- 
Date. Made by— height. | charge. || D8te- Made by— height. | charge. 

Feet. | Sec.-ft. Feet. | Sec.-ft. 
Oct. 12 | B.D. Burchard........ 2.02 460 || May 27 | O.W. Hartwell ........ 2.94 1,440 
Apr. 20 | AH. Davison......... 3.20 1,360.4 Aang. 7.1 A. H.Davison....,.... 2.32 716 

29]... do... a 3.24 | 1,980           
  

1 Horton, R. E., Weir experiments, coefficients and formulas: U. S. Geol. Survey Water-Supply Paper 
200, pp. 98-100, 1907.
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Daily discharge, in second-feet, of Saranac River near Plattsburg, N. Y.; for the year 
ending Sept. 30, 1916. 

  

  

  

  

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

Y.... el 390 560 410 430 | 2,150 920 | 3,000 | 1,600 | 1,220 740 460 370 
ee 490 580 350 440 | 1,850 900 | 4,100 | 1,350 | 1,160 5:0 540 310 
Dehn cencivenss | 310 410 400 540 | 1,550 780 | 3,300 | 1,400 | 1,000 800 410 215 
| Ot SOR | 420 410 400 400 | 1,140 740 | 2,600 | 1,800 | 1,080 630 450 390 
Beeston] 1400 420 260 460 | 1,350 640 | 2,150 | 1,650 | 1,100 | 1,100 500 370 

Been | 410 430 450 520 | 1,240 600 | 2,200 | 1,600 | 1,450 880 580 300 
Oso inl 440 300 300 700 | 1,220 680 | 1,800 | 1, ,040 760 540 245 
Buedhcie: <vnns 360 420 340 660 980 760 | 1,600 | 1,400 780 720 450 380 
9. ary 410 370 370 520 920 700 | 1,450 | 1,400 880 500 490 310 
0-........... 290 460 361 740 880 740 | 1,450 | 1,300 860 720 560 220 

Wi 470 370 270 700 700 760 | 1,450 | 1,350 580 470 380 
10s iia 350 300 260 700 700 640 | 1,600 | 1,300 | 1,040 600 430 270 
13. 235 360 390 760 540 780 | 1,650 | 1,120 940 620 230 320 
Mann i 320 280 310 760 580 640 | 1,750 960 940 540 460 280 
38. ve. 380 500 300 660 460 600 | 1,650 | 1,020 | 1,000 560 460 330 

420 560 320 600 560 540 | 1,800 980 | 1,120 370 300 290 
245 450 330 700 520 | 2,150 | 1,550 | 1,550 660 340 165 
490 450 470 600 720 520 | 2,200 | 3.000 | 1, 800 310 280 
380 500 380 560 600 500 | 2,100 | 2,700 | 1,700 620 360 250 
390 | 540 | 490 | 560 | 520| 620 2,000 | 2,700 | 1,400 | 460 | 215 240 

LR SR ST 380 470 260 620 500 540 | 1,900 | 2,350 | 1,240 580 390 270 
Pat. 390 600 320 640 620 540 | 1,650 | 2,000 960 540 300 

ine ciresniey 420 400 960 720 560 | 1,600 | 2,000 840 600 300 480 
lam 250 410 320 | 1,080 640 560 | 2,800 | 1,900 780 960 310 320 

8 cone n ri 340 420 270 | 1,220 640 520 | 2,500 | 1,650 640 780 310 480 

Set i 2a 250 400 410 | 1,250 | 1,300 440 | 2,250 | 1,600 630 760 330 400 
os 410 | 5201 1,400 | 760 | 2,050 | 1,450 | 700 | 660 | 230 360 

RT ER A 330 340 540 | 2,250 | 1,100 | 1,400 | 1,600 | 1,200 900 740 320 260 
20. at 480 470 540 | 2, 9 2,000 | 1,850 | 1,300 880 500 360 300 
Oc nen isssienis 500 390 520 °:2.100 1. ...vs 2,500 | 1,650 | 1,300 840 360 370 280 
Biwi Ji 0. iin $0... 0... 490 | 2,000 |.-..-.. 2,300 fc... ok 1,400 ....... 640 440 l.......                     
      
Monthly discharge of Saranac River near Plattsburg, N. Y., for the year ending Sept. 30, 

1916. 

[Drainage area, 607 square miles.] 

  

  

  

  

     

              

Discharge in second-feet. 
2 Run-off 

: (depth in 
Month. Yer inches on 

Maximum. | Minimum. | Mean. | square | drainage 
ile. area). 

OBLODOT. Js satan or sata sci is sr says 500 235 376 0.619 0.71 
November. . 600 a 280 433 L713 .80 

540 a 260 376 .619 71 
2,250 400 898 1.48 1.3 

hae ser tehy sana sls ve fut at Sas 2,150 460 937 1.54 1.66 
Steet Sera nen se rants Sac ete 2,800 a 440 845 1.39 1.60 

Jd Ie RIE IEE Le RRR 4,100 a1,450 2,060 3.39 3.78 
Eee rhs tis wn te en A hws Sra ule Seu wn pe A 3,000 a 1,610 2.65 3.06 

I Rr RC Ge CAR AE 1,700 a 640 1,040 1 1.91 
Seo Tess sie Be nas wh ms mA ELA sR a are 1,100 a 360 657 1.08 1.24 

cr aAeire tetra aN ess ada aaa En wt 580 a2l5 394 . 649 .75 
En rare ae Sa a Ee wes 480 a 165 312 .514 . 57 

a urea a wa a a a Be A A 4 be 4,100 a 165 826 1.36 18. 50 

a Sunday. 

AUSABLE RIVER AT AUSABLE FORKS, N. Y. 

LocaTtioNn.—In the village of Ausable Forks, Clinton County, immediately below 
junction of east and west branches and about 15 miles above mouth of river. 

DRAINAGE AREA.—444 square miles (measured on topographic maps.)
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RECORDS AVAILABLE.—August 17, 1910, to September 30, 1916. Data published 
also in annual reports of New York State engineer and surveyor and State of 
New York Conservation Commission. 

Gage.—Chain gage on left bank about 1,000 feet below junction of East and West 
branches; read by A. S. Baker. 

DISCHARGE MEASUREMENTS.—Made from cable about 1} miles below gage, or by 
wading near the cable or a short distance above the gage. 

CHANNEL AND CONTROL.—Stone and gravel; occasionally shifting. Channel divided 
by an island opposite gage. 

EXTREMES OF DISCHARGE .—Maximum stage recorded during year, 7.35 feet at 6 p. m., 

May 17 (discharge about 8,570 second-feet); minimum stage recorded 3.54 feet 
at 8 a. m. November 14 (discharge 135 second-feet). 

1910-1916: Maximum stage recorded, 10.2 feet in evening of March 27, 1913 
(discharge about 25,000 second-feet); minimum stage recorded 3.0 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 shown that the determina- 

tion of monthly mean discharge based on semidaily gage heights is in error as 
follows: July 11-31, 3.5 per cent; August 4.1 per cent; September 0.5 per cent. 

Some of the determinations of daily discharge showed greater errors, but these 
were largely compensating. 

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

Accuracy.—Stage-discharge relation changed probably during the high water on 
February 26; affected by ice for short periods from December to March. Rating 

curve used before the shift in control fairly well defined between 170 and 5,900 
second-feet. Rating curve used after the shift, fairly well defined between 

175 and 3,000 second-feet. Gage read to hundredths twice daily. Daily discharge 
ascertained by applying mean daily gage heights to rating table. Results fair. 

Discharge measurements of Ausable Rwer at Ausable Forks, N. Y., during the year 
ending Sept. 30, 1916. 

  

  

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

Feet. | Sec.ft. Feet. | Sec.-ft 
Oct. 11 | B. D. Burchard........ 3.75 273 || Mar. 144 A. H. Davison......... 4.00 405 
Dec. 4| A. H,. Davison......... 3.83 228%) Apr. 28 1..... AO... ote 4.92 2,050 

4 hos G0. est deers 3.77 286 28 Jeera O0:a00zsusesinn et anne 4,87 2,020 
Jan, la \..... AO. i rah 3.85 317 25lee sn A0/cicdiees ~eiioes, 4.85 1,940 

aj..... do...... ied, 3.88 334 || May 26 | O. W. Hartwell........ 4.35 1,020 
a i..... QO. crac is mera swans 3.91 347 20 1.2... Q0, 0-2 a st Cie 4.35 1,040 
160... QO0eless cn amansnsat 3.82 3065 Aug... 7 | A. H. Davison. ........ 3.54 182                 
  

a Complete ice cover. b Incomplete ice cover.
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Daily discharge, in second-feet, of Ausable River at Ausable Forks, N. Y., for the year 
ending Sept. 30, 1916. : 

  

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

  

      

10. te viannns 262 338 179 294 
37 cree Fn 230 238 204 286 
IS ree rast sus 254 204 262 286 
10. .dec iain 211 230 310 278 

| ROE SE 374 692 356 328 

ol rae 374 560 310 294 
Prem annnty, 302 504 356 844 
2D ect meccninnins 262 412 294 | 2,380 
2 esses, 224 319 217 | 1,240 
2D. vane inna 230 238 262 6 

PBiceeucaoeding 238 302 740 982 
Snr irs 270 | 286 | 844 | 1,860 
DB ninnn 224 | 644 | 574 | 6,490 
aed 224 | 805 | 504 [2,490 
TR 230 | 940 | 433 | 1,580 |. 
Bless 270 |.......| 402 | 1,490 |.           J 2,160 | 484 | 2,600 1 

998 | 955|2,050 | 776 | 2,490 
929 | 1,830 | 2,380 | 751 | 1,130 

ees 2,380 | 2,270 | 955 | 702 
lees 270 er rs Hp 10 ee ncne           

July. | Aug. | Sept. 

515 272 157 
446 257 148 
417 257 221 

1,030 242 202 
1,730 | 242 208 

1,070 242 202 
1,070 | 214 202 

567 208 189 
484 319 196 
426 336 189 

465 272 196 
851 250 189 

1,030 | 242 189 
825 227 189 
825 214 280 

436 196 851 
634 202 354 
679 189 257 . 
567 214 234 
505 189 214 

388 177 189 
354 164 202 

1,030 | 157 465 
751 177 567 
955 196 371 

890 170 302 
505 137 242 
426 157 202 
388 183 196 
302 153° 727 
272 377 evens     

  

Nore.—Discharge Dee. 30 to Jan. 19 and Feb. 3 to Mar. 28 estimated, because of ice, from discharge 
measurements, weather records, and study of gage-height graph. 

Monthly discharge of Ausable River at Ausable Forks, N. Y., for the year ending Sept. 30, 
1916. 

[Drainage area, 444 square miles.] 

  

Discharge in second-feet. 

  

  

  

    

Runer 
epth in 

Month. Per {de 1es on 

Maximum. | Minimum.| Mean. | square | drainage 
ile. area). 

OCIObET. soensenasnsnsn SIs ween a sane e ts 982 172 299 0.673 0.78 
November 940 151 331 . 745 .83 
December... 844 166 326 .734 .85 
SONUALY ais cde nasinss tan vines Sonbamovanmuens 6,490 278 904 2.04 2.35 
ODIO cc ren snr omni yn sss mns 6,190 166 849 1.91 2.06 
MOrChets  tinivannie soni dsmnrninskons 2,380 177 552 1.24 1.43 
April a 4,750 702 1,890 4.26 4.75 
May... aie 5,600 71 1,830 4.12 4.75 
June...... 2,490 465 1,010 2.28 2.54 
July... io 1,730 272 672 1.51 1.74 
August........ 6 137 214 .482 . 56 
September...... 851 148 278 . 626 .70 

NOOO ect eca sii sninconsteany Aeinge 6,490 137 762 1.72 23.34         
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WEST BRANCH OF AUSABLE RIVER NEAR NEWMAN, N. Y. 

LocatioN.—On farm of James Dudley, about 4 miles northeast of Newman, Essex 

County, and about 4 miles below confluence at Lake Placid. 
DRAINAGE AREA.—116 square miles (measured on topographic maps). 
RECORDS AVAILABLE.—June 7 to September 30,1916. Data published also in annual 

reports of New York State engineer and surveyor and State of New York Con- 

servation Commission. 
Gage.—Staff in two sections, on right bank near residence of the gage reader, Mr. 

Dudley. 
DisCHARGE MEASUREMENT.—Made by wading or from a cable, about 300 feet above 

gage. 
CHANNEL AND CONTROL.—Solid rock. 

Data inadequate for determination of discharge. 

Discharge measurements of West Branch of Ausable River near Newman, N. Y., during 
the year ending Sept. 30, 1916. 

[Made by A. H. Davison.] 

  

Gage Dis- Date. height. | charge. 

  

Feet. Sec.-ft. 
JONG Tiles vsti vain sans senses fe sm nalassn sr spn si silesls ns dene dy snsaiaals ns weeaidnssssisn 3.33 217 
SD RS MR IR TR 2.64 61.0     
  

Daily gage height, in feet, of West Branch of Ausable River near Newman, N. Y., for the 
year ending Sept. 30, 1916. 

  

  

Day. June. | July. | Aug. | Sept. Day. June. | July. | Aug. | Sept. 

ice. lea TNR Sea 3.02 2.72 2.52 B NB... LL 3.3 3.05 2. 62 3.28. 
ieee ia ait 3.02 2.7 2.7 Jee iinGhg, 3.8 3.72 2.42 2.8 

Bie ni iene) Peet 3.1 2.7 20 VIS. 0. 3.78 3.7 2.45 2.8 
A edie learns 3.72 2.6 2.6 39. is... ienarens 3.55 3.3 2.5 2.7 
Bev nis mv v Sot de Cia 4.12 2.65 2 ee cnrrornansnnn 3.52 3.12 2.45 2.58. 

i 
Oe ee esse 3.8 2.52 O52 Pia siinnsnins 3.42| 2.95 2.48 2.7 
oe vena eames 3.33 3.28 2.55 2: 52 11:3 Slenarrsrssnnss 3.32 2.9 2.42 2.62 
Siidiieianas. 3.22 3.15 2.68 250 1128 elensrntisdanian 3.18 3.58 2.45 3.08 
Qh Lidia rans 3.2 3.05 3.02 2.6 oY datas al 3.1 3.78 2.55 3.2 

10: cede on 3.22 3.12 2.95 2 32 25 Jessasnvensstds 3.05 3.55 2.6 2.9 

3]. i a 3.15 3.48 2.7 2.5 OB dessus at ruien 3.1 3.3 2.6 2.78 
22 cil Jak, 3.48 3.48 2.72 0.02. | 27 den nn=unsin us 3.0 3.35 2.42 2.85 
Bivwvr avo sevin 3.42 3.32 2.58 2.4 ea 3.58 3.15 2.48 2.52: 
3d ee lee 3.38 3.78 2.65 2.5 oY ea ae yn 3.22 2.98 2.45 2.75 
PS... 3.32 3.28 2.6 3.1 SF aii trees 3.32 2.88 2.4 3.65 

Bl dire trl nates 2.88 2.45}. .ovuuad                   
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LAKE GEORGE AT ROGERS ROCK, N. Y. 

LocaTioNn.—At a boathouse in a small bay on the north side of the steamboat landing 
at Rogers Rock, Essex County. 

DRAINAGE AREA.—Not measured. 
Recorps AvartABLE.—July 10, 1913, to September 30, 1916. : 
Gaae.—Vertical staff fastened to a pile in the back end of the boathouse. Datum 

3.15 feet! below crest of dam at outlet of lake. Gage read once daily by George O. 

Cook. 
EXTREMES OF STAGE.—Maximum stage recorded during year, 3.8 feet May 30; mini- 

mum stage recorded, 1.4 feet December 11 and 12. 
1913-1916: Maximum stage recorded, 4.98 feet May 2, 1914; minimum stage 

recorded, 1.38 feet December 8, 1914. 
Recuration.—Elevation of lake surface is regulated by the operation of gates and 

wheels at the dam at outlet at Ticonderoga. 
CooPERATION.—Gage height record July 1 to September 30 furnished by International 

Paper Co. 

Daily gage height, in feet, of Lake George at Rogers Rock, N. Y., with direction and force 
of wind, for the year ending Sept. 30, 1916. 

[L, light; H, heavy; M, moderate.] 
  

  

    

  

    

October. November, December. 

Day. Wind. Wind. Wind. 

hangs hone page eight. | eight, eight, | vy; 
Phree. Force. ng Force, Direc: Force. 

2.221 N. L. 1.92 S. M. 1.55 | SW. M. 
2.26 N. L. 2.00 | SW. H. L.521 Calm. i ceonees 
2.25 N. L. 1.88 S. M. 1.5 N. L. 
2.28 S. M. 1.85 S. H, 1.5 N. L. 
2.2 WwW. 1. 1.78 N. M. 1.48 N. M. 

a rl iit 2.2 N. M. 1.97 N, H. 1.45 N. M. 
esas be aN dn ben 2.25 S. M. 1.7 NE. H. 1.45 N. 1, 
Seri iain nies ves wre vim so ed 2.2 S. M. 1.78 S. L. 1.48 S. M. 

ie bE tec ss 2.2 SW. M. 1.8 | SW. M. 1.5 SW. H. 
Bossi ints abi se 2.15 N. M. 1.3 Ww. M. 1.42 N. M. 

2.92 S. H. 1.68] SE. M. 1.4 N. M. 
2.2 S. M. 1. 68 S. M. 1.4 .5.Calm, (voewsse 
2.18 S. M. 1.7 S. H. 1.421 Calm, -|.cuuerss 
2.15 8S. M. 1.65 S. M. 1.45] SW. H. 
2.0 N. H. 1.75 S. H. 1.48 | SW, H, 

2.15 :Calm,.- \........ 1.7 Ww, H. 1.48 S. M. 
2.18 S. M. 1.68 N. L. 1.45 S. Y. 
2.1 S. M. 108 | Colm devievess 1.48 S. L. 
2.1 S. M. 1.65 | SE. HH. 1.52, W. M. 
2.08 S. L. 1.75 S. H, 1.5 SW. M. 

2.02 S. H. 1.7 S. L. 1.45 N. M. 
2.1 SW. M. 1.6 N. L. 1.5 S. H. 
2.0 N. H. 1.62 S. M. 1.5 S. M. 
2.0 N. M. 1.6 Calm. jeeueuens 1.52 S. M. 

OD cutie mnie s stu sin wie ars wins 2,020 Only, Voie e a ue 1.58 S. M. 1.55 S. L. 

OB ein ibn sew 2.05 S. H. 1.55 S. M. 1.3 N. H. 
ev tc ts Sik nine Sd an nian 2.0 S. M. 1.58 S. M. T.73.7- 4&8, M. 

I Demat wit v nie a Beaten ad ann 2.0 S. L 1.55 1 Colm, Tine geen 1.75 S. M. 
DD tenn i vas EAR hn 1.98 S. M. 1.6 S. M. 1.72 N. M. 
Oe iS ie asa eae 1.95 N. M. 1.65 S. M. 1.75 N, M. 
BE sein es isinnes deanna sas vos 1.92 N. Ta dh wade sufi Ve inate hominiid wns 3.32 1: Calm, . lien vie                   
  

1 Determination obtained by leveling; supersedes that previously published, which was based on a com- 
parison of gage heights.
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Daily gage height, in feet, of Lake George at Rogers Rock, N.Y, with direction and force 
of wind, for the year ending Sept. 30, 1916—Continued. 
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Daily gage height, in feet, of Lake George at Rogers Rock, N. Y., with direction and 
Jorce of wind, for the year ending Sept. 30, 1916—Continued. 

  

  

      

  

July. August. September. 

Day. ‘Wind. : ‘Wind. Wind. 

Gage Gage Gage 
height. | pire. height. | irae. height. Direc- 

tion, Force. tion Force. Hon. Force. 

Bu eh rete aen 5.1 Joe desnsiiannennve A ea assis 
Se dR sare BY lens enws}oesvsove 4 evens ats eae 
Sob ecvaa itil i cienn 3:08]. 0 cesrisensnsis Dv se sie. 
SAL rae 5.02 esse msilcreencrs 2.5 Aeneas ial essees 
BeD. [lu usinens se vannnms 80D Tu uvunvossjinnnenesl i BD Jennue ss cnssense 

5 eaamevbelsan casts 08 lee essen Deel ris sass 
BS eer otic BD sions lesa oD lee tone ty 
SAS essai casnnns 2 0 (ii can Slates 3 Acai i ie, 
Sd eee ici ene 22 foo ost iri, 
S.5 i acansessfovenenns 20 ie eee ev sanes 21 Tosmverslssonrans 

Bd et lien DG smart vase oD Toeuoasorac sit. 
dS i cn neniofussamens leis en vanes D2 ee 

SdH Seen cs abi a raek BB ery oveas 2 area toot 
HE LORI NE RAS 28 ant at. 213A nit 
eB f{swenviviinnvernns 2082 lau seniijronsnsns 2 ciel eg 

Srl casas ce snven 212i evi eens 22 ecialenatelet 
Bed lo care. nl Yas ted DN va eT 
Bed nan svnjsn stews 27 [eeessossi se ners oD He Ja ees 
Sed Ho oe aN Sos 208. eo AS tore sr a 
Be OR ews eve]nnnvruinn 205 leccenenclinsonues IS cedar) is et ems 

Dr ST leans ni ays omen sre 02s. ees 1S leeds niin 
Bad eit eda eckiey oD Bia Nee IS stn 
B30 tie cami 20 a ee, TT eae 
Be ci van 02 roa. 208 adi. 
Be 30 {awnatenslonnsrunn 2:55 {avon cocijrensvess B08 focviii dasa dis 

8.3 iieseceiannosgns DOB. cecosisjusnsason 02 lneensnsrjsnssnnen 
Se] Jeri wii nr ra nena Bene 208 Ar a en 
Dr oD evar wivnfsanunene 2 55] vat theses 02 all dea dive 
2 eresenslsnverese 2 3 sede d ou var ern 2 2 [ein cnn anaes 

oto vce hi ww mmm A oes nis sla re 55h 0 cove ianatas cae 
SD rene nas nonar A erat il earns Herabrailimsnnn valence ne                     
  

LAKE CHAMPLAIN AT BURLINGTON, VT. 

LooaTioN.—On south side of roadway leading to dock of Champlain Transportation 
Co., at foot of King Street, Burlington. 

RECORDS AvarLABLE.—May 1, 1907, to September 30, 1916. 

Gace.—Staff. Comparisons of gage readings indicate that zero of gage at Burlington 
is at practically the same elevation as that of gage at Fort Montgomery—92.50 
feet above mean sea level. Gage read by employee of the Champlain Trans- 

portation Co. 
EXTREMES OF STAGE. —Maximum stage recorded during year, 5.75 feet April 27; 

minimum stage recorded, 0.65 foot November 10 to 13. 
1907-1916: Maximum stage recorded, 8.20 feet on April 7, 1913; minimum 

stage recorded, —0.25 foot on December 4, 1908. 
Ice.—Wider portions of lake not usually frozen over until the last part of January. 

Occasionally closure does not occur until February and in some years it lasts only 
for afew days. The northern end of the lake, above the outlet, is usually covered 

with ice from the middle of December to the middle of April. 
Accuracy.—Gage read to hundredths once a day except on Sundays; readings during 

winter irregular. Gage readings made when the lake is rough subject to inaccu- 
racies due to wave action. 

CooPERATION.—Gage-height record furnished through the courtesy of Mr. D. A, 
Loomis, general manager of the Champlain Transportation Co.
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Daily gage height, in feet, of Lake Champlain at Burlington, Vi., for the year ending Sept. 
16. 3 

  

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

5.60 | 4.55| 3.75] 2.40 1.53 
524 4.55.4. 7 42.35 1.50 

5.48 | 4.52] 3.75 2.31 1.47 
SA eas 3.69 | 2.25 1.44 
5.38 | 4.43] 3.67 | 2.17 1.41 

8:83 487 1 5.604000 1.38 
es 4.30 | 3.58 | 2.14 1.35 

20] 423 3.55} 2.13 1.31 
S00.5 4.20 1.00.7. 2.12 1.28 
4,98 | 4.15] 3.47 | 2.10 1.25 

403... 3.43 | 2.10 1.23 
4.87 | 4.08] 3.35| 2.08 1.20 
4.50 "4.081 3.27.5-..-..- 1.20 

is ans s 4.03 | 3.18| 2.03 1.20 
4.60 | 3.96 | 3.13 | 2.00 1.20 

4.30 3.9. 1.96 1.20 
4.55 3.91 | 3.04 | 1.96 1.20 
A470 J. 2.98 | 1.93 1.20 
4.88 | 3.87 | 2.94 | 1.87 1.20 
4.907 3.85] 2.90}....... 1.20: 

Ml 3.851 2.87] 1.82 1.20 
4.83 | 3.84 2.85 | 1.80 1.20 
4.8] 3.83 )...-..s 1.83 1.23 
481 3.83] 2.70 1-13.82 4. ...... 
4043... 22381. 1.5 1.25 

4.68] 3.80 2.71 | 1.80 1.18 
4.62) 3.79 2.68] 1.75 1.10 
os 3.771 2631: 1.70 1.13 

4.42 | 3.76 | 2.55 | 1.65 1.18 
4.40) 3,98, 1.60 1.20 
4.48 1....... 2431 2.55....-vs                           

  

Note.—Thickness of ice 100 feet from dock: Feb. 14, 4.5 inches; Feb. 21, 7 inches; Feb. 24, 10 inches; 
Feb. 28, 11 inches; Mar. 6, 13.5 inches; Mar. 13, 15 inches; Mar. 20, 16 inches; Mar. 27, 12 inches. 

OTTER CREEK AT MIDDLEBURY, VT. 

Location.—At the railroad bridge about half a mile south of the railroad station at 
Middlebury, 3% miles below mouth of Middlebury River, and 3} miles above 
mouth of New Haven River. 

DRAINAGE AREA.—615 square miles. 
RECORDS AVAILABLE.—April 1, 1903, to May 1, 1907, and October 5, 1910, to Sep- 

tember 30, 1916 (published also in Water Supply Paper 424). 

GAGE. —Chain; read by William Jackson and Alexander Hamilton. 
DiscHARGE MEASUREMENTS.—Made from a boat just below railroad bridge, or by 

wading. 

CHANNEL AND cONTROL.—Channel deep; current sluggish for several miles above 
the station. Control for low stages is gravel and bowlder rips about 500 feet below 

gage, probably somewhat shifting; control at high stages is at dam 800 feet below 
station. 

EXTREMES OF STAGE.—Maximum stage recorded during year, 17.55 feet at 8.30 a. m. 
April 5 (discharge computed from extension of rating curve, about 4,850 second- 

feet); minimum stage recorded during year, 11.80 feet at 7.50 a. m. October 11 
(discharge, 217 second-feet). 

1903-1907 and 1910-1916: Maximum stage, 21.07 feet March 30, 1913 (dis- 
charge, computed from extension of rating curve, about 8,000 second-feet); 

minimum open-water stage recorded, 11.45 feet September 15, 1913 (discharge, 
138 second-feet). A somewhat lower discharge has probably occurred at various 

times when the stage-discharge relation has been affected by ice.
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Ice.—Ice forms to a considerable thickness at the gage and occasionally at the con- 
trol, affecting the stage-discharge relation. 

ReaurATION .—Probably little if any effect from power developments above the 
station. Very little storage in the basin. 

Accuracy. —Stage-discharge relation not permanent, probably affected by shifts in 

stream bed. Rating curve for 1916 well defined between 2,000 and 4,000 second- 
feet; not well defined for low stages. Chain gage read to quarter-tenths once 
daily. Daily discharge ascertained by applying rating table to daily-gage heights. 
Results good, except for low stages. 

CooprErRATION.—Data for 1910 to 1915 furnished by H. K. Barrows, consulting engi- 

neer, Boston, Mass. 

Discharged measurements of Otter Creek at Middlebury, Vt., during the year ending Sept. 

  

  

30, 1916. 

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

Feet. | Sce.-ft. ; Feet. | Sec.-ft. 
Aung. 31C. H, Plerce.... «td 12.27 390 (| Sept. 30 | Hardin Thweatt........ 12.07 332 
Sept. 29 | Hardin Thweatt....... 12.03 299                 

NotE.—Several discharge measurements obtained subsequent to Sept. 30, 1916, used in determining 
the rating curve. 

Daily discharge, in second-feet, of Otter Creek at Middlebury, Vi., for the years ending Sept. 
30, 1908-1907 and 1911-1916. 

  

  

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

1903. 1903. 
1....12,900 566 159 450 360 360 1-16... 1,370 360 866 290 403 283 
2....]13,840 555 242 599 360 $033 17. nie 1,390 -360 705 290 302 302 
8....] 3,720 555 248 566 242 369 14 18..... 1,320 320 599 276 352 320 
4....1 3,600 491 248 475 313 3601 10..... 1,210 360 501 302 340 320 
5....] 3,480 475 242 360 360 360 || 20..... 1,070 360 475 202 403 360 

6....| 3,370 475 217 320 360 403 || 21..... 992 320 501 328 501 283 
7....] 3,320 460 242 360 352 302 (| 22..... 866 320 775 450 610 313 
S....1 3,200 450 159 340 360 320 i} 28... 845 320 | 1,240 | 1,500 528 320 
9....]13,100 426 202 320 360 320 || 24..... 740 328 880 | 1,210 369 313 

10....] 2,980 426 255 320 255 320 || 25..... 726 168 640 775 360 283 

11.5...) 2,760 360 382 290 328 320 || 26..... 670 242 566 566 412 265 
12....] 2,540 382 441 290 582 290.1. 27 ...-- 610 265 726 528 475 232 
13...-12,270 382 | 1,130 183 824 283 if 28.ae.- 640 276 622 528 544 175 
4....11,80 360 | 1,600 217 622 2024.29..... 610 265 475 412 441 217 
15....( 1,460 360 | 1,320 276 475 232 | 30..... 582 248 | . 441 412 412 276 

Bi. l-ad AUS... 382 320: carasus                              
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Daily discharge, in second-feet, of Otter Creek at Middlebury, Vi., for the years ending Sept. 
30, 1903-1907 and 1910-1916—Continued. 

  

  

  

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

283 403 3,960 | 3,040 582 555 381 283 
283 360 3,480 | 3,150 555 610 403 301 
283 | 394 3,150 | 501 | 80 | 450 301 
320 369 2,600 | 3,040 475 705 501 450 
290 360 1,950 | 2,820 475 475 426 320 

Qe cl bbe 340 475 1,550 | 2,380 450 501 360 360 

  

    
eo 1, 460 10 hd cle reese as sper Si 1,430 470 | 1,630 5051 470 | 1,530 
Bl-reser-iii 1, 500 BD areal ven elena te vars 1,300 578 | 2,400 540 | 400 | 1,300 
Ral, 1,750 DB errs ree ea se 1,300 615 | 2,400 470 | 305 | 1,120 
De cnn meniin ees 1, 460 030 ee far Ne 3,500 | 1,300 505 | 2,080 435 400 902 
BO essere 1,190 403 lees hoe env er s[ee ene 4,250 | 1,300 470 | 1,630 655 400 860                       Be wrest css 085), cave elasmrnneliasnnvalvis vie 4,700 1... ... 400 %v....- 2,510 G89 Je ce enie
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Daily discharge, in second-feet, of Otter Creek at Middlebury, Vi., for the years ending Sept. 
30, 1908-1907 and 1910-1916—Continued. 

  

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

  

                          31 ira O15 Hee csinlancen ies ceredonenvro B00 cone ee retaes edleter: eo reas vluasioais
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Daily discharge, in second-feet, of Otter Creek at Middlebury, Vi., for the years ending Sept, 
30, 1903-1907 and 1910-1916—Continued. 

  

  

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

13. 
1016 370 370 972 

370 370 875 
393 320 675 
335 320 609 
289 320 565 

289 320 550 
345 243 535, 
490 263 525 
360 271 475 
267 289 440 

345 243 440 
345 255 430 
320 247 415 
255 207 415 
195 219 415 

195 280 440 
110 267 415 
110 271 393 
146 384 415 
175 465 440 

183 284 465 
195 302 440 
219 320 440 
231 505 402 
267 465 384 

275 505 440 
335 430 440 
345 465 415 
370 | 1,120 415 
370 | 1,170 415 
870: | 1,0800.....%. 

195 320 392 
320 320 345 
320 320 515 
320 345 540 
215 255 490 

275 392 465 
297 370 490 
175 345 675 
275 320 505 
345 320 465 

297 345 440 
297 255 465 
275 392 465 
297 392 440 
255 415 440 

415 370 620 
345 | 370 | 1,080 
345 | 370 | 1,050 
297 255 730 
345 392 730 

icici 2,150 | 1,280 742 800 560 | 2,610 | 3,520 | 1,980 465 320 760 | 1,330 
DD ie tani 2,150 | 1,080 790 800 600 | 2,520 | 3,520 | 2,280 490 370 370 | 1,290 
Drie an sain 2,150 | "875 (2,040 | 740| 710 2,610|3,620|2,320| 490 | 540| 392 952 
Bian , 980 790 | 2,360 675 710 |-2,970 | 3,570 | 2,280 620 440 345 790 
D8 hia aia da 1,640 822 | 2,320 620 710 { 2,970 | 3,390 | 2,170 415 392 415 647 

20a vies 1,330 875 | 2,170 560 620 | 2, 3,300 | 1,890 392 370 297 565 
Dips ae cnt 1,220 | 778 | 1,970 | 535 | 680 (2,610 {3,210 1,520| 392 | 345| 370 540 
DS eridsitaaiie 1,150 | 790 | 1,630 | 535 | 660 (2,430 (3,080 | 1,150 | 392 | 345 | 565 490 
80 920 |.1,180 | 1,130 | 480 | 620 2,500 (2,830 | ‘952 | 870 | 195| 465 565 
90. acisiteu 790 | 1,560 {1,040 835 Het az. ,650 12,580 | 1,970 320 297 415 515 

Sheninunnannnnaul: + iqOF IL conaoe 920 S900 2,750 1....... 300 > canes 345 A150), eeene                   
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Daily discharge, in second-feet, of Otter Creek at Middlebury, Vi., for the years ending Sept. 
30, 1908-1907 and 1910-1916—Continued. 
  

  

  

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

1912-12. 

erie aE 702 | 2, 702 | 1, 1,330 | 555 (6,700 | 1,050 | 2,280 | 345 335 167 
Desa sume sans 760 | 1,930 675 | 1,560 | 1,890 540 | 5,850 | 1,260 | 1,980 302 311 235 
a ina 675 | 1,720 | 1,350 | 1,440 | 1,640 | 647 | 5,400 | "920 | 1,640 | 293 | 307 267 
A ene 565 | 1,330 | 1,930 | 1,890 | 1,560 | 620 | 4,950 | 822 | 1,260 | 297 | 191 255 
Beatin ns 515 | 1,050 | 2,020 | 1,960 | 1,180 | 565 | 4,460 | 730 | 1,080 | 251 | 284 255 

490 887 11,890 | 1,640 | 1,150 540 | 4,050 691 855 275 302 255 
415 920 | 1,720 | 1,590 | 1,210 592 | 3,620 637 730 267 275 255 
465 | 2,020 | 1,560 | 1,890 | 1,120 530 | 3,300 620 675 330 280 155 
440 | 2,190 | 1,260 | 1,800 | 1,000 465 | 3,030 592 675 335 284 195 
440 | 2,230 | 1,020 | 1,980 | "920! 592 2,720! 565| 650! 355| 203 235 

465 | 2,230 920 | 2,140 887 | 1,850 | 2,410 540 555 397 191 227 
490 | 2,060 887 | 1,680 790 { 1,930 | 2,140 515 505 350 267 215 
702 [1,760 | 760 |2,320| 790 [1,930|1,980| 540| 490| 379 | 297 235 
592 | 1,440 760 | 2,630 592 11,980 | 1,760 515 450 288 255 215 

540 | 1,520 920 | 2,540 5556 | 1,560 | 1,680 515 392 370 235 138 

490 [1,470 | 760 | 1,760 | 581 [2,900] 1,560 | 515| 430| 335| 235 175 
465 | 1,280 | 1,020 | 1,600 540 | 2,900 | 1,370 540 530 320 267 247 
465 | 1,120 702 | 2,280 592 1 2,940 | 1,220 565 470 302 155 255 
440 | 1,020 | 730 | 2,630 | 565 | 2,900 | 1,190 | 565 | 420| 297 | 215 155 
392 952 | 1,180 | 2,670 465 | 2,670 | 1,250 582 392 297 275 247 

aii 345 920 | 1,150 | 2,900 515 | 2,540 | 1,150 540 383 215 255 235 
iim ssa mannins 440 920 760 | 2,800 620 | 2,900 | 1,050 490 334 345 235 175 
Dera ryun- 415 | 887 | 760 (2,800 | 1,430 ( 2,620 | 1,020 790 | 284 | 355 | 235 | 480 

sienna nnn 1,600 842 730 | 2,850 | 1,760 | 2,580 | 1,190 | 1,800 374 275 155 540 
Bans drains ,460 | 790 | 730 | 2,760 | 1,400 | 2,620 | 1,150 | 2,060 | 365 | 284 | 195 440 

Dna sess senses 2,410 [ 1,020 | 647 | 2,760 | 920 | 3,480 | 1,070 | 2,020 | 335 | 302| 215 345 
De eavaaranainns 2,580 | "985 ( 565)2,500| 675 |4,100|1,050| 1,850 | 345( 293| 275 320 

cen cnrinnanis 2,630 920 565 | 2,230 565 | 5,640 952 | 1,400 350 195 275 311 
i RR, 2,720 760 540 + 2.060 1 u... un 7,500 887 | 2,140 316 311 275 175 
B00 viens sens 2,720 730 £592 | 1, 210i... 8, 1,120 | 2,390 219 374 275 235 

Sle ensnannnnonis 580 [yanuess 1,050 | 1,330 |....... 7,300... .... 25360; 355 i 

1913-14. 

eee ccssnnanas 275 | _ 636 370 460 | 1,220 475 | 4,420 | 3,660 370 370 288 887 
ee vima seen 275 565 465 380 | 1,150 400 | 4,680 | 3,570 430 345 255 702 
Sass esis 370 465 440 370 | 1,090 | 1,470 | 4,500 | 3,610 415 320 195 540 
di... 415 505 505 390 920 | 2,050 | 4,280 | 3,570 440 370 215 555 
Deessnunnssases 320 465 515 370 810 | 1,930 | 4,190 | 3,480 647 320 311 515 

Girueonasiuness 370 440 530 370 810 | 1,710 | 3,870 | 3,280 790 297 275 430 
i cavcsennseen 370 415 540 370 790 | 1,470 | 3,660 | 3,160 675 392 235 370 
Br cccncrrcionss 345 392 592 350 680 | 1,190 | 3,670 | 3,030 490 370 247 415 
GE es inansntese 345 415 952 370 600 980 | 3,830 | 2,890 465 455 275 392 

10.....5..55 sees] 207 465 702 400 700 895 | 3,610 | 2,760 370 415 195 370 

3,660 | 2,500 | 392 | 415 207 370 
3,790 | 2,230 370 465 275 345 
3,610 | 1,970 | 392| 370} 275 275 
3,830 | 1,870 345 370 255 235 
3,750 | 1,680 235 320 275 320 

660 | 1,520 370 345 275 360 
570 | 1,480 384 +311 255 370 
440 | 1,050 384 515 430 288 
440 920 345 415 370 275 
700 820 335 297 345 288 

140 760 384 320 490 195 
320 730 275 320 702 297 
220 719 345 311 675 297 
540 691 345 320 465 255 
450 592 275 320 465 320 

000 565 320 | ' 297 383 320 
490 565 297 255 345 297 
140 530 215 275 320 207 
830 515 215 297 335 297 
7 465 297 320 790 370         

89873°—wsp 434—17——8 
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Daily discharge, in second-feet, of Otter Creek at Middlebury, Vi., for the years ending Sept. 
30, 1903-1907 and 1911-1916—Continued. 
  

  

    

        

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

1914-15. 
Yomi tices 320 345 415 220 340 | 3,050 403 528 265 248 450 283 
a we 320 235 465 200 330 | 3,320 403 880 265 340 320 283 

Bd doth eae 298 320 465 220 320 | 3,410 403 810 265 610 283 265 
do atlas, 320 345 465 150 320 | 3,140 450 775 248 640 302 248 
Be ais 195 311 415 200 320 | 2,870 403 670 232 810 320 248 

275 284 370 300 320 | 2,510 426 555 232 670 360 202 
275 298 275 440 420 | 2,330 450 528 202 582 426 188 
275 370 298 | 1,480 600 | 1,970 555 501 217 475 403 248 
298 203 255 | 1,560 550 | 1,520 740 528 232 | 1,270 320 283 
298 311 320 | 1,260 450 | 1,110 | 1,030 501 232 | 1,880 360 302 

284 370 298 822 400 880 | 1,700 450 217 | 1,790 360 283 
203 370 255 592 400 810 | 2,510 403 248 | 1,270 360 265 
255 345 275 515 400 880 | 2,420 403 232 810 320 202 

298 345 175 490 480 610 | 2,510 360 188 610 283 232 
298 370 195 440 580 501 | 2,600 360 232 501 248 248 

30s ries ensis 275 415 255 392 | 2,060 501 | 2,690 382 232 450 232 232 
ieee 275 730 227 370 | 2,060 475 | 2,510 302 283 340 265 188 

18... i ve. 370 760 235 370 | 2,140 450 | 2,240 382 302 320 320 202 
10... hen 320 515 235 | 1,480 | 2,140 403 | 1,880 382 320 302 302 202 
30... aensainnns 415 415 255 | 1,800 | 2,140 382 | 1,440 360 320 320 302 188 

atic Se ns 392 415 175 | 1,800 | 1,980 360 | 1,190 340 232 340 248 217 
2 inna sven 345 370 170 | 1,800 | 1,640 403 | 1,030 302 283 320 175 265 
oa 360 284 170 | 1,640 | 1,480 501 810 302 302 360 403 360 
dr. eva. 298 320 170 | 1,260 | 1,400 555 705 265 265 382 403 360 
OB nn inte dein 320 345 170 | 1,180 | 2,060 705 670 283 232 340 582 302 

00 AR ina 255 345 130 | 1,050 | 2,320 810 705 283 248 320 555 283 
Oe wp ae 298 298 170 920 | 2,500 775 610 382 202 320 501 202 
OS cee tino 275 515 100 730 | 2,670 670 355 | “360 163 360 426 248 
200... kinase 298 565 170 B60 §. . "av 555 501 320 217 382 360 265 
LL Aas ME I IR 298 440 190 A480. in. 03 501 501 302 248 426 283 265 
SY... aie 345 .dnauws 190 400 1esee.an 496 Jo'enn ns 36057. . aves 475 B02 

1915-16. ’ 

1... Seas 248 340 501 | 1,610 | 2,330 | 2,510 | 2,690 | 2,420 640 450 450 301 
a ya 217 320 450 | 1,110 | 2,240 | 2,330 | 3,140 | 2,330 528 403 426 283 

Sos adhd ena 283 301 381 955 | 2,150 | 2,150 | 3,410 | 2,150 475 360 381 320 
dm aa 232 301 360 955 | 2,060 | 1,700 | 4,400 | 1,970 528 | 1,790 360 248 
Twos ox sa iminin's ab 283 320 320 | 1,030 | 1,790 | 1,440 | 4,850 | 1,700 740 | 1,790 360 232 

0 nies 340 501 320 955 | 1,440 | 1,110 | 4,760 | 1,440 670 | 1,610 320 248 
seen ea dicisis nas 360 283 320 | 1,520 | 1,110 810 | 4,490 | 1,190 582 | 1,270 283 265 
Ss ine awa aay 340 248 283 | 1,610 | 1,030 700 | 4,130 | 1,110 528 8R80 320 248 

ies severe seas 302 283 283 | 1,190 670 640 | 3,770 | 1,110 475 670 360 248 

10. ana... 283 283 263 810 670 610 | 3,500 955 426 670 555 283 

265 265 705 610 580 | 3,230 810 475 555 555 248 
283 283 810 580 555 | 3,050 740 528 555 450 248 
283 232 810 580 530 | 2,870 640 | 1,030 528 450 265 
320 248 | 1,190 610 530 | 2,690 582 955 450 320 248 
248 265 955 530 500 | 2,690 501 740 475 360 283 

381 283 640 500 500 | 2,510 528 582 381 320 360 
450 320 555 475 500 | 2,510 775 582 360 320 450 
381 320 555 475 475 | 2,510 | 1,970 810 381 320 360 
340 610 501 475 475 | 2,510 | 2,150 955 381 283 340 
360 880 501 475 475 | 2,510 | 2,150 810 340 301 360 

670 810 475 475 475 | 2,420 | 1,970 | 1,110 360 217 283 
640 670 450 475 475 | 2,330 | 1,610 955 381 283 265 
555 555 | 1,440 450 500 | 2,420 | 1,190 740 | 1,110 283 265 
450 501 | 1,790 450 530 | 2,510 | 1,110 610 670 283 320 
403 475 1,790 450 530:}:2,513 | 1,110 555 582 283 265 

320 582 | 1,700 705 530 | 2,690 955 501 475 283 301 
360 | 1,790 1,970 | 2,240 670 | 2,690 705 501 450 283 320 
340 | 1,970 | 2,240 | 2,420 955 | 2,690 610 528 955 248 301 
360 | 1,970 | 2,240 | 2,510 | 1,520 | 2,690 | 555 | 555 | 955 | 283 283 
450 | 1,970 | 2,240 |.......] 2,240 | 2,510 | 610 | 555 | 610 320 301 

vee | 1,700 | 2,330 sasperr) 2,510 james 640. Joao nul 475 S01. 7... ees                 
  

Nore.—Stage-discharge relation affected by ice Dec. 11, 1903, to Mar. 31, 1994; Dec. 7, 1904, to Mar. 28, 
1905; Dec. 15. 1905, to Mar. 31 
Mar. 31, 1912; Dec. 28, 1913, to M 

1906; Dec. 1, 1906, to Mar. 27, 1907; Dec. 10, 1910, to Mar. 31, 1911; Jan. 6 to 
ar. 30, 1914; Dec. 22, 1914, to Jan. 6, 1915; Jan. 29 to Feb. 15, 1915; Feb. 12-24, 

and Mar. 8-27, 1916. Daily discharge given for these periods for the years 1910 to 1916 determined from gage 
heights, observer’s notes, and weather records. 
winter of 1911. 

Several discharge measurements were made during the
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Monthly discharge of Otter Creek at Middlebury, Vi., for the years ending Sept. 30, 1903 
1907 and 1911-1916. 

[Drainage area, 615 square miles.] 
  

  

  

  

  
      

  
    

  
    

        

Discharge in second-feet. Run-off 

{depia in 
Month. Per inches on 

Maximum. | Minimum. | Mean. square | drainage 
mile. area). 

3.20 3.97 
. 602 .69 
927 1.03 

«725 .84 
.678 .78 
.494 .55 

. 880 1.01 
«0 .78 
. 626 .72 
.602 .69 
. 650 .70 

2.76 3.18 
3.58 3.99 
2.59 2.99 

. 766 . 86 

.644 .74 

.647 +75 
07 1.19 

1.29 17.60 

2.00 2.31 

. 886 .99 

. 488 

.390 .45 

.374 .39 
1.74 2.01 
4.80 5.36 
1.42 1.64 
1.97 2.20 
1.47 1.70 
1.55 1.79 
2.55 2.84 

1.64 22.24 

. 960 Li 
1.02 1.14 
1.58 1.82 
2.28 2.63 
1.16 1.21 
1.46 1.68 
5.09 5.68 
3.04 3.50 
2.78 3.10 
1.43 1.65 
1.20 1.38 

. 685 70 

1.89 25. 96 

. 810 .93 
1.41 1.57 
L795 . 

1.56 1.80 
569 .59 

1. 69 1.95 
3.77 4,21 

.629 

. 930 1.04 

.813 .94 
1.95 2.25 
.813 v 

1.46 1.68 
3.90 4.35 
1.42 1.64 
.629 70 
465 54 

. 659 «10 
L797 .89 

Theperiod db, ..... 7 ide tore sus 3,160 | 110 746 Loy 16. 27           
a Estimated from gage heights, observer’s notes, and comparison with other streams. b 361 days.
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Monthly discharge of Otter Creek at Middlebury, Vt., for the years ending Sept. 30, 1903— 
1907 and 1911-1916—Continued. 
  

  

  

  

  

  

  

  

  

    

  

  
    
  

  

  

      

Discharge in second-feet. Rim-off 
: (depth in 

Month. Per inches on 
Maximum. | Minimum. | Mean. square | drainage 

mile. area). 

1911-12. 
OC ODOT ode tiie ssn seins gia TER Lit Wb ie b's 2,160 415 963 1.56 1.80 
NOVOTNY. i. eid snn iden ie Sak cis amas 1,560 582 876 1.42 1.58 
ECaITIDar. « «cain «oe ee os eile we x gin oe nln ms 2,360 425 1,240 2.02 2.33 
JAIOTY oo oa cns nin nn soarsianinis sos inate ss Sr nan ms 855 430 600 .976 1.13 
Bru nn issn st sass es Seats oe omen 710 385 550 . 894 . 96 
March 2,970 390 1,600 2.60 3.00 

4,950 2,530 3,630 5.90 6.58 
2,360 873 1,550 2.52 2.90 
2,900 320 1,220 1.98 2.21 

540 175 318 L517 .60 
760 255 376 .611 .70 

1,330 345 634 1.03 1.15 

4,950 175 1,130 1.84 24.94 

2,720 345 1,010 1.65 1.90 
2,280 730 1,340 2,13 2.43 
2,020 540 995 1.62 1.87 
2,900 1,210 2,130 3.46 3.99 
1,890 5 973 1.58 1.65 
8 5 2,530 4.11 4.74 

6,700 887 2,380 3.87 4.32 
2,390 490 5 1.63 1.88 
2, 280 219 659 1.07 1.19 

397 195 312 . 507 .58 
335 155 256 416 .48 
540 138 255 414 . 46 

8,000 138 1,150 1.87 25.49 

: 1,400 155 543 . 883 1.02 
November. . 2: 1,190 392 559 . 909 1.01 
December 952 370 582 . 946 1.09 

1,180 280 444 722 .83 
1,220 320 654 1.06 1.10 
3,120 400 1,350 2. 20 2.54 
5,540 3,440 4,100 6.67 7.44 
3,66 1,790 2.91 3.36 

790 215 387 .629 «10 
515 255 348 . .65 

1,080 195 371 .603 .70 
887 195 372 .605 .68 

5, 540 155 957 1. 56 21.12 

OGIO... cviin inc anm 2 Sonn se ry s8n sie nn an ns 415 195 302 .491 wok, 
NOVEM co or te cma tans es I ie a ws 760 203 385 .626 .70 
DeeMber. - (oi Sees ed eo ser ie sn an 465 100 257 .418 .48 
JOY. Re EL 1 150 810 1.32 1.52 
BODruarY ven ati Ge ses on Dues 2,670 320 1,170 1.90 1.98 
Marah... i tia a Seas eas 3,410 360 1,210 1.97 2.27 
ADP i ER I ee 2,690 403 1,170 1.90 2.12 
MOY caes i onirarnv iam r es idte aan iS Ll 265 437 L711 .82 
J ess esa aah oh se aha sera s ae 320 163 245 . 398 
JY . ose none aon ists nosis sans sos dasimnis sion nun 1,880 248 589 .958 1.10 
AIEEE os sn sia nin sh on Sed nas Ans in okias ssian 582 175 348 . .65 
SD ember ee ca ey sa nar Trane 360 188 252 410 . . 

The year. ...........coovmunannnnnnnnes 3,410 100 504 966 13.11 
1915-16. 

OCLONET. acs Siines sod por nrrkito halen orn 670 217 314 0.511 0.59 
IN OV CIN OT. Las a salen 3 san was Sams $e sm m inte vn 670 248 368 .598 .67 
DCCOMIDO ue. er tara stapes rose ss aan 1,970 232 651 1.06 1.22 
JONG 2s cassis sibs Spd dr sam es 2,330 450 1,210 1.97 2.27 
ODIO ute sain ovis aoe En vine mara as Sar sas 2,510 450 1,070 1.74 1.88 
MOC. ot oveiie eis nit aero vm Seas aes nae 2,510 475 970 1.58 1.82 
ADI nec inn vnniloncas shai orns nn iis sits aye 4,850 2,330 3,060 4.98 5.56 
RRR he Se SRE 2,420 501 1,240 2.02 2.33 

Joane.....« SEE I EER pr ET 1,110 426 656 1.07 1.19 
LY... ivan snass ashe ta ATC 1,790 340 688 112 1.29 
ANIZOBE cies ae ta sds is nar sas aR rns rain 555 217 341 . 554 .64 
September aes sive ir sessintnsv sve nsiite ct ezurnee 450 232 201 .473 .53 

PHO Yeas... cnn nnvnsndngludch cans 4,850 217 901 1.47 19.99       
  

A ore .—Determinations of discharge for 1903 and 1904 supersede those published in Water-Supply Papers 
97 and 129.
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Days of deficiency in discharge of Otter Creek at Middlebury, Vt., for the years ending Sept. 
30, 1911-1916. 
  

  

  
  

Days of deficient discharge. 

Discharge in second-feet. 
je 5 1910-11e| 1911-12 | 1912-13 | 1913-14 | 1914-15 | 1915-16 

180. hd as a ee Sic. ry: 1... 2 oe. 
SOD ras. tin a el a Tas Ee vie sn be rein 8 3 14 4 aan 
B00 mins eihin se ira ss Haas Ss shes Ena sie pe 18 4 32 13 66 23 
LE ER SR SE SET le Wl Meta IH 39 19 66 48 119 63 
EE Rl Se eR Cte Thee 66 41 88 86 175 101 
B00. era ne aR Rd hres sue 136 63 103 133 209 127 

ee oe me cn vse sn iki is a sn Ene spas PE a He ae a 188 84 112 162 239 132 
B00 oie ates Thi a a a in ae ae ble we 225 114 126 193 255 168 
RRR ir TUE PRR 236 136 145 213 271 194 

080n= on ahs inet LR Pe Sra as 247 158 166 227 284 216 
00. tae v sn sek La se sass Sa 260 193 179 249 294 240 
B00 crs oni cna sata sae Se a 271 221 200 271 303 249 

ices Te ans Rass Th ast Rina sae Rt i es 276 235 208 280 313 259 
LiL eR eI NE A Aa Sn Oe Ie 284 243 220 290 314 271 
00... aaa 296 256 233 293 317 274 

,200...0 Th a, eRe 303 263 244 300 320 287 
B00... hee a es 309 273 257 302 324 288 
ee TS RA RR ST LE 310 283 270 309 331 294 

00... rin bas Be Se 316 286 284 312 335 308 
B00. neat a 327 296 301 318 342 315 
or scat ct sn tnsini na Sasa ser mE Nn 347 315 323 322 352 336 
B00. A ei aaa 358 338 350 326 361 355 
000... eee ras aman as tn 361 360 354 352 365 361 
S000 2 aia «= vignn ids wens Shel Fh pea an Sa SL ane 366 365 BOD [2evaasnvy 366             
  

WINOOSKI RIVER AT MONTPELIER, VT. 

LocarioNn.—One mile downstream from the Central Vermont Railway station in 
Montpelier, Washington County, about three-eighths mile above mouth of Dog 
River, and 1% miles below mouth of Worcester Branch. 

DRAINAGE AREA.—420 square miles. 

REecorps AvArLABLE.—May 19, 1909, to September 30, 1916. 

Gaece.—Gurley seven-day water-stage recorder installed July 4, 1914, on right bank; 
gage heights referred to 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. Chain gage at highway bridge just above the Central Vermont 
Railway station, from May 19, 1909, to June 30, 1914. 

DiscHARGE MEASUREMENTS.—Made from a cable or by wading. 

CHANNEL AND CONTROL.—Channel deep and fairly uniform in section at the gage; 
control is formed by sharply defined rock outcrop about 500 feet below gage. 

EXTREMES OF DISCHARGE.—Maximum open-water stage during year, from water- 
stage recorder, 10.0 feet at 8 p. m. April 2 (discharge, 6,630 second-feet, deter- 
mined from extension of rating curve and may be subject to error); somewhat 

higher stages occurred March 30-31, owing to ice in the river; minimum stage, 
from water-stage recorder, 2.77 feet at 11 a. m. October 24 (discharge, 19 second- 
feet). 

1909-1916: Maximum stage determined by leveling from flood marks preserved 

on building near present gage, 17.31 feet, April 7, 1912 (discharge not deter- 
mined); minimum stage from water-stage recorder 1914-1916, 2.77 feet, August 
13, 1914, and October 24, 1915 (discharge, 19 second-feet). 

Ice.—Stage-discharge relation seriously affected by ice during the winter months. 
Discharge ascertained by means of gage heights, current-meter measurements, 
observer’s notes, and climatic records. 

ReaurLaTION.—Operation of power plants on main stream and tributaries above 
station cause large diurnal fluctuations in stage (see fig. 30, p. 139, Water-Supply 
Paper 375).
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Accuracy.—Stage-discharge relation practically permanent except when ice is 
present. Rating curve well defined between 30 and 5,000 second-feet. Opera- 
tion of water-stage recorder was unsatisfactory during the last part of the year 

owing to frequent stopping of the clock. Daily discharge ascertained as follows: 
October 1 to August 31 by applying rating table to mean daily gage height, with 

corrections for ice during the period December to March; September 1 to 30, by 
discharge integrator. Results good October to June, fair for July to September: 

Discharge measurements of Winooski River at Montpelier, Vt., during the year ending 
Sept. 30, 1916. 

  

  

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

Feet. | Sec.-ft. Sec.-ft. 
Nov. 16: CG. PP. Adams... .......- 4.10 386 {| Mar. 22 385 
Dec. 20 R. 8. Barnes.........-- a 4.23 247 || Apr. 6 1,330 
Yom. 12:1... A0; a a 5.08 367 6 1,310 
Teh. 13.....- 0. endure ens a5.24 408 

  

                
  

a Stage-discharge relation affected by ice. 

NoTE.—Discharge measurements made subsequent to Sept. 30, 1916, used in determining rating curve. 

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

  

  

  

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

113 163 300 | 1,180 | 1,730 530 | 3,830 909 566 350 228 130 
86 133 210 | 1,140 | 1,220 470 | 4, 450 839 370 300 168 145 
58 136 195 | 1,140 825 445 | 2,380 755 430 420 129 105 

158 115 195 | 1,040 620 395 | 1,780 | 1,070 | 1,100 470 115 135 
216 108 110 | 1,040 420 300 | 1,420 818 909 602 108 155 

Be Lima, 430 141 178 1 1,600 560 280 | 1,500 692 818 380 90 145 
es iat en 234 74 148 | 1,460 530 280 | 1,550 608 657 256 99 135 

Soares 189 108 145 790 395 280 | 1,340 62! 500 280 108 120 
0 i si a ee 153 115 143 530 420 300 | 1,380 60: 790 240 370 115 

0.2 ea 97 104 131 420 445 320 | 1,220 524 | 1,380 234 930 100 

0... 153 120 120 320 370 320 | 1,420 530 | 1,380 195 470 135 
de 124 108 42 240 345 300 | 1,680 465 | 1,460 204 260 125 

13... 110 165 108 210 370 300 | 1,550 420 | 1,000 204 225 105 
4 ais 115 51 97 180 315 300 | 1, 600 330 825 186 213 115 
YD ee iis Ss 108 175 108 168 320 300 | 1,600 375 620 195 160 125 

30.0. a ty 195 225 97 143 320 320 | 1,730 536 590 155 155 225 
YY. oo sai lek 82 228 108 180 300 300 | 2,030 | 2,480 811 195 150 150 
IS dnt. la | 148 148 131 168 300 260 | 2,430 | 3,650 755 198 126 145 
Or rr ind. 136 150 280 168 300 240 | 1,880 | 1,550 584 183 131 140 
MY tA 165 440 280 143 240 280 | 1,460 | 1,070 | 1,140 153 76 140 

BY be iene sn | 168 445 180 155 240 240 | 1,420 867 776 183 113 135 
9 ina (i<i150 365 155 180 210 260 | 1,600 734 530 204 137 125 
De nisin ibn ue 145 296 131 355 195 225 | 2,700 818 470 207 110 110 

i be ia Sw ano 52 248 120 500 195 210 | 2,030 811 430 210 101 70 
OD teres bina ai wi 117 138 86 395 225 240 | 1,640 650 395 186 113 140 

0. Sl Te, 113 216 168 500 | 1,140 260 | 1,420 530 415 160 120 150 

Dials 4 vin 5 ln a Tei 115 175 860 | 1,600 | 1,300 445 | 1,220 494 460 148 125 
en Esai 117 158 | 2,700 | 5,790 970 970 | 1,140 415 839 155 120 128 
v7.t SPERETAW SINE gt ght 124 240 | 2,430 | 2,230 650 | 1,550 | 1,040 440 554 108 136 155 
00... 124 3603.3,350 11,140: 1. ....5. 3,110 965 650 430 56 158 1,010 
BY iat 82 leer 1,260 ;°1,070:1....... 6;070 1... cco 90% aes 148 1291... c..x                       
  

Nore.—No record by water-stage recorder Nov. 7-9; Dec. 28, 29; Jan. 22, 23; J uly 21-25, 27; Aug. 4,6, 8, 
10, 11; Sept. 4, 17, 18; discharge estimated by comparison with "records for ‘streams in near-by drainage 
basins. Stage-discharge relation affected byice Dec. 10-27, 1915, and Jan. 8 to Mar. 31, 1916; estimates for 
these periods based on gage heights corrected for backwater by means of 4 current-meter measurements, 
observer’s notes, and weather records.
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Monthly discharge of Winooski River at Montpelier, Vt., for the years ending Sept. 30, 
1915, and 1916. 

[Drainage area, 420 square miles.] 

  

  

  

   
  

  

   
      

Discharge in second-feet. 2 Run-off 
(depth in 

Month. P inches on 

Maximum, | Minimum.| Mean. | s re drainage 
: : ? ing area). 

1914-15. 

October. .ecvve eso 268 22 134 0.319 0.37 
November 590 68 225 .586 60 
December 482 21 126 300 35 
January. .......-- 2,530 49 373 888 1.02 
Fobruary......... 1,640 90 359 885 89 

PCH. fe oe 1,000 210 463 1.10 1.27 
Apt... 4,190 355 923 2.20 2.46 
May... ees 970 192 397 945 1.09 
JUNE... a ee 560 86 208 495 55 
FOI ie oes ct se har saa ee A ae aes 2,300 168 382 910 1.05 
USE Cf ee a eh ere es a Re 853 120 296 705 81 
SEPLOIADBE. o. nc as wails sass sans ssin ss sala msnsss 201 54 129 307 34 

TRO VEIT... occas iissssnnanssrarsrenisnn 4,190 21 334 795 10.80 

1915-16 

QC ODL ca i ce scisin de ssn amas samen swans 430 52 141 336 39 
NOVEINDO os vs o cisnniesnaiwinsvros dons wdamensn is 445 51 188 448 50 
LE Sy Cr 2,700 42 406 967 1.11 
JUAUALY . cieeccs sans navn sdnne de Voninpnnnsnse 5,790 143 844 2.01 2.32 
DLO ove vvrns Tanne rans tonnsvonsmevarsnrs 1,730 195 534 1.27 1.37 
LL RT IN Ca SERS TRE ier nf 6,070 210 648 1.54 1.78 
API Ji ode cians ma ust Sd waist wan wre nie 4,450 965 1,780 4.24 4.73 
May.......=-- 3,650 330 844 2.01 2.32 
Jane........ 1,460 370 733 1.75 1.95 
July. ...cunns- 2 56 231 .550 63 
BUCS. asvsse ies 930 64 180 4 49 
September......... ” 1,010 70 161 383 43 

MO YOOT. . 5s vasa drei teens iets 6,070 42 556 1.32 18.02       
  

Note.—Monthly and yearly discharge for the year ending Sept. 30, 1915, supersedes that published in 
Water Supoly Paper 404. Rating curve revised above 1,000 second-feet by means of current-meter meas- 
urements obtained in 1916 and 1917. 

DOG RIVER AT NORTHFIELD, VT. 

Location.—At highway bridge near Norwich University campus in Northfield, Wash- 
ington County. Union Brook joins Dog River a short distance below station. 

DRAINAGE AREA.—47 square miles (from surveys made by Norwich University 

students). 
RECORDS AVAILABLE.—May 14, 1909, to September 30, 1916. Records from May 14, 

1909, to August 22, 1910, obtained at lower highway bridge; those from August 23, 
1910, to date at present location. 

GaceEs.—Gurley 7-day water-stage recorder; gage heights referenced to gage datum 
by means of a hook gage inside the well; outside staff gage used for auxiliary 

readings. 

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

CHANNEL AND cONTROL.—Channel composed of gravel and alluvial deposits; subject 
to slight shifts. 

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder, 
5.18 feet at 5 a. m. January 28 (discharge, 978 second-feet); minimum stage during 

year from water-stage recorder, 0.92 foot at 1 a. m. and 2 p. m. September 13 
(discharge, 8.6 second-feet). 

1910-1916 : Maximum stage recorded at present site, 8.5 feet March 25, 1913 
(discharge, 3,400 second-feet); minimum stage recorded, 0.60 foot September 
10 and 11, 1913 (discharge, 3.0 second-feet). At the lower gage, 1909-10 flow was 
practically zero at various times when water was held back by dam above gage.
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Ice.—River frozen over at various times during the winter. 
Accuracy.—Stage-discharge relation practically permanent except when ice is pres- 

Rating curve well defined below 500 second-feet and poorly defined above. 
Operation of water-stage recorder satisfactory throughout year except for short 
ent. 

periods as shown in footnote to daily discharge table. Daily discharge ascer- 
tained by applying rating table to mean daily gage heights, determined by inspec- 
tion of gage-height graph. Results good. 

Discharge measurements of Dog River at Northfield, Vi., during the year ending Sept. 

  

  

30, 1916. 

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

Feet. | Sec.-ft. Feet. | Sec.ft. 
Oct. 16 | Knowlton and George..| 1.40 28.7 || Nov. 20 | Knowlton and George..| 1.91 71 

2% Isao G0. cr sontenne: sae 1.16 15.9 200... B00 ons suite ns 1.86 64 
Noy. 6.1..... 0; nec diie in noinn 1.12 17.1 | Dog,  411..... do, a isa, 1.29 22.2 

10  G. BF. Adams... cee 1.20 18.3 A Web, 14 | B.S. Barnes........... al.75 34.4 
15:¢...-2 40.0 ci ea 1.35 21.4 Mar, 217%....- OB, aa0s 355 nds aod no 1.60 38.0 
15 | R. C. Knowlton........ 1.35 25.3 Apr. 6.l.-... BO, ceis os innns soons 3.10 252                   

a Stage-discharge relation affected by ice. 

Daily discharge, tn second-feet, 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. 

Riese edds 13 19 32 58 308 149 505 125 69 48 26 13 
en one 16 19 27 54 168 133 505 107 53 43 24 15 
Biitiaa 22 17 27 51 136 125 286 102 56 55 21 15 
dissiiicaiin od 18 16 24 47 102 110 224 107 124 64 21 12 
SAR 23 17 24 53 88 90 206 84 88 65 19 13 

Geran vicdos nie 29 18 25 159 76 78 217 76 92 46 21 14 
aos se anna ny 22 I 25 103 56 67 215 71 69 39 19 14 

Berner eens 21 16 22 72 53 62 183 72 60 37 19 13 
Oars rinesan 16 17 18 57 55 58 178 71 116 39 32 12 
10.....nciaos 13 17 17 58 48 58 167 60 144 44 30 11 

Weovrenvsinnns 13 15 18 47 45 58 190 60 173 37 22 ui 
30 are 13 16 14 38 46 53 217 50 133 47 20 10 
13: cnsvtndnninn’ 13 16 15 38 44 50 217 48 93 60 20 9 
14 rains 14 15 16 33 43 49 208 49 72 50 18 9 
Da 47 22 18 33 44 38 215 45 62 36 17 27 

Vn sinen sansa 27 29 18 34 44 35 245 73 78 31 15 24 
Be iia gana 20 20 17 31 44 34 276 405 149 29 14 18 
13 ts, aarcsnns 18 18 23 27 38 32 255 368 138 26 15 14 
10... 0 19 20 45 29 33 34 217 195 118 23 15 14 

sea sens 20 55 36 33 31 34 194 154 170 22 14 13 

Sl isin ieee 18 39 30 52 31 37 187 133 119 23 13 12 
DD leis aan 17 33 27 93 30 36 215 127 99 57 13 12 
A a ahaa 16 27 27 190 29 31 355 118 84 93 14 16 
2 sNevssensamss 16 25 27 116 27 33 297 102 75 45 14 16 
eons mn 16 22 27 96 45 36 245 83 75 39 13 14 

0 eves tns men 16 22 141 217 392 44 211 72 72 34 12 12 
DY ans 18 22 115 445 226 76 180 62 74. 49 7 12 
iii aes 17 25 97 650 190 152 160 57 121 42 18 11 

20 inet ees 14 28 76 265 165 245 144 53 72 32 22 14 
30. aadsn sai 17 44 60 15: |esevase 392 141 72 58 30 14 42 
BY cd ce een 90 eesiine 44 307 tissenr 480-0... . 04}... 28 3. 

NotE.—Stage-discharge relation affected by ice Jan. 9-20, Feb. 5-25, Mar. 11-13, and 16-19. No records 
by water-stage recorder Dec. 7-10, 1915; Jan. 9-11, 18-22; Feb. 20-25; Mar. 2-10; May 14-15, 21-23; May 27 
to June 2; June 11-17; July 9-11 
of Winooski River at Montpelier. 

, and Sept. 2-3, 1916; discharge estimated by comparison with records
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Monthly discharge of Dog River at Northfield, Vi., for the year ending Sept. 30, 1916. 

[Drainage area, 47 square miles.] 
  

  

  

  

Discharge in second-feet. Juan 
epth in 

Month. Per es on 
Maximum. | Minimum. | Mean. | square inchson 

mile. area). 

OCLODOL. « is thai uaa s us sid nals dion 31a + 4 47 13 18.8 0.400 0.46 
NOVOMDOr.. revi sitet. cutanuvnspannia inns 55 15 22.9 .487 .54 
DOCOMRT si. rid snialin cive ida saan is 141 14 36.5 ly .90 
FOMIALY oa snc iano sol S420 5 Wale = SR TRH ales ie 650 27 115 2.45 2.82 
TY EER SRS USE TUR i ha 392 27 90.9 1.93 2.08 
MPC. ec. vas cai ck TR a a 430 31 92.2 1.96 2.26 
BOTH. aii LE Se Sevan SE en ae AE 505 141 235 5.00 5.58 

AY done sn et Saks pe re a 405 45 107 2.28 2.63 
June. ..... LT, 173 53 2.06 2.30 
Jy. Ee A 93 22 42.4 .902 1.04 
ANIUSE oe haa SiR sie 32 12 18.3 .389 .45 
DOPLOINDEE, cs coo ce Pses coh Sila eis He $n wie 42 9 14.7 .313 .35 

BNGYCAL. visions ra cil dae = ms 650 9 73.9 1.57 21.41             

LAMOILLE RIVER AT CADYS FALLS, VT. 

LocatioN.—About one-fourth mile below power plant of Morrisville Electric Light 
& Power Co., at what was formerly known as Cadys Falls, 2 miles downstream 
from village of Morrisville, Lamoille County. 

DRAINAGE AREA.—280 square miles. 

RECORDS AVAILABLE.—September 4, 1913, to September 30, 1916. A station was 
maintained at highway bridge near power plant at Cadys Falls from July 28, 

1909, to July 13, 1910. 
GacEs.—Barrett & Lawrence water-stage recorder in gage house on right bank, one- 

fourth mile below highway bridge at Cadys Falls. Gage heights are referred to 
gage datum by means of a hook gage inside the well. An outside staff gage is 

used for auxiliary readings. 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.—Channel smooth gravel; well defined gravel control 500 feet 
downstream from gage. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.25 feet at 9 a. m., 
April 2 (discharge, 3,370 second-feet); minimum stage recorded during year, 1.99 

feet on September 5, 10, and 11 (discharge, 83 second-feet). 

1913-1916: Maximum stage recorded, 10.53 feet April 20, 1914 (discharge, 
7,250 second-feet); minimum stage recorded, 1.82 feet, August 17, 1914 (dis- 
charge, 50 second-feet). 

Ice.—River freezes over for short periods during extremely cold wakilior; stage-dis- 

charge relation not seriously affected by ice. 

Accuracy.—Stage-discharge relation practically permanent, except when ice is 
present. Rating curve well defined. Operation of water-stage recorder satis- 
factory throughout year except for short periods as shown in footnote to daily 

, discharge tables. Daily discharge ascertained by applying rating table to mean 

daily gage heights, determined by inspection of gage-height graph. Results 
good. 

Discharge measurements of Lamoille River at Cadys Falls, Vt., during the year ending 
Sept. 30, 1916. 
  

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

Feet. | Sec.ft. Feet. | Sec.-ft. 
Nov. 20 1G. F. AJoms.....covaens 3.26 535 | Feb. 10 | BR. S. BorneS...eecs... 2.77 336                 
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Daily discharge in second-feet, of Lamoille River at Cadys Falls, Vt., for the year ending 
Sept. 30, 1916. 

  

  

  

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

dase snes 135 175 420 445 | 1,350 367 | 2,430 416 475 248 191 124 
Deine inh 135 172 272 375 972 351 | 2,950 493 347 108 150 141 
tet aaa 132 175 220 309 672 347 | 1,800 502 290 207 141 135 
dR year 141 169 220 255 533 307 11,320 618 672 328 135 109 
BS et. 420 175 191 546 462 302 945 560 745 367 132 132 

672 188 201 582 395 294 870 467 | 1,000 276 109 144 
383 153 172 551 387 283 945 437 610 220 12 141 
290 147 156 347 351 279 795 428 428 290 128 147 
230 178 169 272 336 279 845 408 450 347 305 178 
178 182 135 428 317 276 695 383 641 240 845 115 

U0... 178 169 129 313 302 258 820 383 745 204 445 109 
Na 169 166 129 204 254 254 | 1,090 359 672 244 268 115 
aL 160 178 126 237 217 244 | 1,060 317 542 276 207 112 

{Fon PL Sr 150 150 150 244 244 328 | 1,180 200 391 268 185 107 
SN er 175 175 160 339 244 237 | 1,060 283 309 204 |. 160 204 

1G. ca inanss 169 203 156 234 230 204 | 1,180 283 287 147 141 276 
Yaa 132 220 1 185 224 237 | 1,520 493 363 188 141 147 
18:i.00sineinns 124 191 175 211 2 272 | 2,180 | 1,590 412 175 135 138 
10.5.0 0 163 211 302 237 23 237 | 1,700 | 1,060 515 160 129 135 
ies vans sas 560 347 178 230 214 | 1,22 695 795 147 104 144 

| EEE eR 204 582 265 182 224 172 | 1,090 515 574 141 109 129 
2D einen 204 462 237 279 214 227 | 1,180 428 395 141 129 118 
Perens inna 166 347 211 745 211 328 | 1, 408 317 147 132 129 
oan tues 132 279 211 720 207 220 | 1,760 395 276 172 124 135 
2D tines 135 224 201 515 217 220 | 1,350 328 214 185 126 126 

153 217 646 533 480 214 | 1,090 272 262 188 118 118 
1 194 | 1,030 945 945 332 895 244 240 175 121 115 
153 211 672 | 2,430 506 770 770 230 524 150 132 115 
147 272 551 | 1,660 391 | 1,150 605 244 432 126 147 144 
166 493 493 5 eases 1,730 560 363 317 115 138 | 1,000 
173 Je veevns 462 N70 (eaves 21340 To nnsaine 0: 237 135i] caren 

  

                          
  

Nore.—Stage-discharge relation affected by ice Jan. 8-21; Feb. 11-18; Mar. 1-6 and 16-21; discharge 
estimated from gage heights, observer’s notes, and weather records. No records by water-stage recorder 
Jan. 1-3, 5; Feb. 26-28; Mar. 17-20, 29-30; and May 3-22; determinations based on readings once Agiiy by 
observer and comparison with records of flow for streams in adjacent drainage Dosins. 

Monthly discharge of Lamoille River at Cadys Falls, Vt., for the year ending Sept. 30, 1916. 

[Drainage area, 280 square miles.] 

  

  

  

  

Discharge in second-feet. 
g Run-off 

(depth in 
Month. Yor inches on 

Maximum. | Minimum. | Mean. | square range 
milo. ea). 

OQ OLODOL . inv. iias ns ssnnsssioseoss snes onsrsms dnd 672 124 198 0.707 0.82 
NOVOIIDOL. «sh. as heen vd Sa aa be a ans 582 147 243 . 868 .97 
DIBCCMDOL.. .tuvie wins viiin ioiuin diame Mir. =i Sos nee 39 20 ih 1,030 126 289 1.03 1.19 
FONUALY : Lie eriie suman sms vege aveis eran 2,430 178 528 1.89 2.18 
TOPIARY. «voice vss ts tn ae Bhalla d En nie wd ae 1,350 7 400 1.43 1.54 
Maren. ei ves he a ta ee wie hs em eae on 2,340 172 430 1.54 1.78 
APH... del si cnecvn sans annsinatesiosannsant 2,950 560 1,260 4.50 5.02 

UY oe 2 Bde wo smn tema nnn Se Se pA ss «oes ba’ Si 1,590 230 473 1.69 1.95 
ETL ay Soler EC TREE Gi a 1,000 214 475 1.70 1.90 
FLY oF es ee rae Se a tran er ae sail 367 115 210 L750 .86 
AMIOUSY il rid eas Sn mins Tanaris ens wet Taw 845 104 183 . 654 iD 
SODOMDOL. .. oe. ie vuinaisnis ss on sss »s 8 sgt slns 1,000 107 166 . 593 . 66 

IG JOBE: ees nniosssnins dus n sansa anna 2,950 104 403 1.44 19.62            
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GREEN RIVER AT GARFIELD, VT. 

Locarion.—At site of old dam just above highway bridge at Garfield, Lamoille 

County. Green River is tributary to Lamoille River about 4 miles east of 

Morrisville. 
DRAINAGE AREA.—20 square miles (roughly approximate). 
RECORDS AvAILABLE.—January 3, 1915, to September 30, 1916. 
GAGE.—Inclined staff on left bank in pool back of weir; read 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, length of 

crest is increased 11.17 feet. Current-mcter measurcments made at footbridge 

about one-half mile downstream from weir, and at highway bridge about one-half 
mile above weir. 

CHANNEL AND CONTROL.—A pool of considerable size iz 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 weir in old tailrace on left bank. 
EXTREMES OF DISCHARGE.—Maximum stage during year, 2.64 feet at 9 a. m. April 18 

(discharge, 236 second-feet); minimum stage during year, 0.37 foot at 5 p. m. 
September 14 (discharge, 7.8 second-feet). 

1915-16: Maximum stage recorded, 3.6 feet at 9 a. m. April 12, 1915 (dis- 

charge, 436 second-feet); minimum stage recorded, 0.35 foot at 9 a. m. February 5, 
1915 (discharge, 7.2 second-feet). 

Ice.—Weir and weir crest kept clear of ice by clear fall below; stage-discharge rela- 

tion not affected by ice. 
RecuLATION.—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 until water again flows over 
crest, when the increased flow is apparent at gaging station. 

Accuracy.—Stage-discharge relation practically permanent. Discharge computed 
from weir formula, Q=3.33 LH?/? with logarithmic extension above gage height 

2.90 feet, to which has been added 1.0 second-foot on account of leakage. Gage 
read twice daily to hundredths. Daily discharge ascertained by applying rating 

table to mean daily gage heights. Except for some uncertainty in regard to 
leakage through old tailrace results are good below 120 second-feet; at the higher 
stages the weir is flooded and results are somewhat uncertain. 

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

Discharge measurements of Green River at Garfield, Vi., during the year ending Sept. 30, 

    

  

1916. 

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

Feet. | Sec.ft. Feet, | Sec.-ft. 
Nov. 197 G. VU, Adams... ......... 0. 62 19.0 { Apr. 49; R. 8. Boros........... 1.76 109 

19h... 40... vo. .62 13.6 40]... QO fais 1.76 111 
199]. .... 80. iii a «62 12.2 4b. sn 0. ice se niin es 1.77 97               
  

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

  

  

  

30, 1916. 

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

11 14 45 23 77 21 152 52 38 18 15 10 
12 13 29 23 70 28 192 43 28 19 14 13 
11 15 26 22 62 24 160 39 25 19 14 10 
11 14 23 20 43 21 103 55 51 19 13 10 
28 14 21 20 34 19 77 52 70 19 13 10 

RE 23 14 19 25 33 19 66 42 79 17 13 10 
ee ain 37 13 17 23 29 17 56 35 55 15 12 10 
Brin 29 13 17 24 24 17 56 30 35 17 13 9.8 
Ghia tenal 23 13 17 25 23 17 53 28 32 17 44 9.1 

10. tees 19 13 16 23 22 15 53 26 41 17 47 9.1 

N......0...0. 18 13 15 21 20 5 56 29 59 16 54 8.6 
12.00... 16 13 17 18 18 14 88 28 55 16 32 8.6 
18... vere 15 14 17 18 18 14 103 26 41 16 26 8.3 
Me. an 15 13 15 16 18 14 128 23 33 15 23 7.8 
Sacre in inanis 15 14 15 15 18 14 95 21 28 15 20 12 

36. ois iA 14 16 14 15 17 13 109 22 27 13 18 11 
3 La 14 16 13 15 16 13 170 50 32 13 17 10 
XS eee en 13 17 15 15 15 13 229 150 36 13 16 9.8 
HO rs aaa 15 16 17 15 15 12 165 129 36 13 15 9.8 
Dave nannns sh 15 27 19 15 15 12 105 65 36 12 14 9.3 

lc eaves suns 15 36 21 15 14 11 111 40 32 12 14 9.1 
2 arrears 15 37 18 18 13 12 138 34 25 12 16 9.8 
2 eden 15 28 17 22 13 12 192 34 22 12 15 9.8 
DL ot aes line 14 23 18 19 13 12 184 32 20 11 13 9.6 

ss vies ie ale aans 13 20 20 21 15 11 155 28 19 11 13 9.6 

7 A 13 19 28 32 25 11 119 25 19 11 11 9.3 
Oia vis veins 13 18 31 44 20 17 94 22 23 15 12 9.3 
oi a wenn. 13 21 35 97 16 22 81 20 25 15 12 9.1 

ot MELEE A LL 13 29 33 92 18 29 65 19 24 14 12 9.6 
ER RE 15 51 31 90, Tenses 56 51 35 20 13 11 16 

DY anions mine mins or] anaes 21 1 anand. 129. 10... BY Jovanaes 23 Wa. .                         
  

Monthly discharge of Green River at Garfield, Vi., for the year ending Sept. 30, 1916. 

  

Discharge in second-feet. 

  
Discharge in second-feet. 

  

  

  

Month. Mati Mizt Month. Moi " 
axi- ni- axi- ni- 

mum. mum. Mean. mum, mum. Mean. 

QOODOr. - sees onas 37 11 16.400 May... ou.roin.e 150 19 41.5 
November......... 51 13 10: 2 "Jane... cL. eh 79 19 35.6 
December.......... 45 13 2.3 lJuly.. Jana. .ss 23 11 15.1 

97 15 00. 3 A ANZA vie vain = aie 54 11 18.5 
77 13 25.3 |; September......... 16 7.8 9.91 

129 13 21.1 : 
229 51 114 The year..... 229 7.8 30.5 
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MISSISQUOI RIVER NEAR RICHFORD, VT. 

LocatroN.—About 3 miles downstream from Richford, Franklin County, 3 miles 
below mouth of North Branch, and 2 miles above mouth of Trout River. 

DRAINAGE AREA.—445 square miles. 

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

Gaae.—Barrett & Lawrence water-stage recorder in gage house on left bank, about 
one-fourth mile above highway bridge, installed August 1, 1915. June 26, 1911, 

to July 31, 1915, chain gage on highway bridge. From May 22, 1909, to December 
3, 1910, gage was just below plant of the Sweat-Comings Co., in Richford. 

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

CHANNEL AND coNTROL.—Channel deep; banks not subject to overflow; stream bed 
composed of gravel, boulders, and ledge rock. Control is sharply defined by 
rock outcrop about 100 feet below gage. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 13.25 feet at 12 

p- m., March 31 (probably backwater from ice); highest open-water stage, 9.8 
feet at 6 a. m., April 2 (discharge, 6,710 second-feet); minimum stage recorded, 
2.22 feet at 3 p. m., October 3 (discharge, 40 second-feet). 

1911-1916: Maximum stage recorded at new site, 16.7 feet by chain gage 

March 26, 1913 (determination of discharge, 10,200 second-feet, from extension 
of rating curve may be subject to error); minimum stage recorded, at new site, 
4.15 feet by chain gage, July 14, 1911 (discharge, 8 second-feet). 

Ice.—Stage-discharge relation seriously affected by ice; flow estimated from gage 
heights corrected for backwater by means of current-meter measurements, observ- 
er’s notes, and weather records. 

ReauraTion.—Considerable daily fluctuation at low stages, caused by operation of 
power plants at Richford. : 

Accuracy.—Stage-discharge relation practically permanent except when ice is 
present. Rating curve fairly well defined below 4,000 second-feet. Operation 

of water-stage recorder unsatisfactory during last part of year on account of 

clock stopping, as indicated in footnote to daily discharge table. Chain gage 

read to half-tenths once daily from April 21 to July 1. Daily discharge ascer- 
tained by applying rating table to mean daily gage heights determined by inspec- 

tion of recorder sheets; determinations for periods for which no record was obtained 
based on comparison with records of flow of streams in adjacent drainage basins. 

Results good for periods when water-stage recorder was in operation. 

Discharge measurements of Missisquot River near Richford, Vi., during the year ending 
Sept. 30, 1916. 

  

    

  

Gage height, Gage height, 
. in feot. in feet. 

Dis- "Dis- 
Date. Made by— charge. Date. Made by charge. 

Chain | Hook Chain | Hook 
gage. | gage. gage. | gage. 

Sec.-ft. Sec.-ft. 
Nov. 17 | G. F. Adams..... a6.78 | 04.36 957 {| Feb. 12 | R.S. Barnes...... 9.05 |a5.69 | 1,210 

7 ..... do... ae. a 6.65 |a4.28 915 {| Mar. 23 l..... do x0 ii a7.00 |a4.04 182 
Dec. 19 | R. S. Barnes...... a7.90 (a5.20 863 il Apre 51-.... do.......... 8.58 | 5.81 | 2,370 
Jan, 13 )..... do....50..5. a7.25 (a4.79 544                     
  

a Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Missisquoi River mear Richford, Vt., for the year 
ending Sept. 30, 1916. 

  

  

  

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

tr rae 223 900 | 1,110 605 | 3,330 900 | 7,460 | 1,270 | 1,350 605 179 cme 
inet. 186 726 935 605 | 2,730 765 | 6,230 | 1,270 900 476 118 aes 

Se ada 152 700 791 545 | 2,330 515 | 5,510 | 1,190 900 900 OF |e cvann 
Gl 155 758 706 515 | 1,960 408 | 4,070 | 1,430 | 1,350 | 2,180 V2 hey 
Shi tli] 545 | 674 | 599 | 545 (1,780 | 408 | 2,380 | 1,430 | 2,100 | 1,740 Bg vee 

617 | 545] 1,230 | 1,510 | 408 | 1,960 | 1,110 | 1,820 | 1,080 
551 488 | 1,470 | 1,270 408 | 2,230 970 | 1,600 772 
498 434 11,150 | 1,110 408 | 2,000 900 | 1,270 732 
510 379 830 970 384 | 2,180 830 | 1,110 900 
599 341 668 935 408 | 1,870 732 | 1,510 648 

551 202 575 900 408 | 1,960 935 | 1,780 408 
504 250 488 830 359 | 2,430 | 1,040 | 1,350 515 
587 230 488 732 313 | 2,430 810 | 1,190 408 
515 212 515 668 292 | 2,630 700 | 1,110 635 
798 193 408 635 292 | 2,330 575 830 313 

1,230 193 408 515 292 | 2,230 527 706 254 
970 212 384 | 515 230 | 2,830 | 1,270 830 270 
765 | 488 | 336 | 460| 212|4,070 3,850 1,230 | 354 
687 935 359 434 212 | 4,620 | 4,070 | 2,630 313 

1,300 | 765| 359 | 384] 193 3,630 |2,530 | 1,780 | 202 

1,920 545 359 292 193 | 2,630 | 1,560 | 1,350 292 
1, 560 408 | 1,040 270 193 { 2,480 | 1,230 | 1,000 322 
1,150 | 336 | 1,870 | 250 | 193 | 3,430 | 1,040 | "804 | 413 
900 336 | 1,430 250 193 | 4,070 900 713 557 
746 336 | 1,040 313 193 | 3,330 778 642 359 

642 | 1,920 | 1,040 605 212 | 2,630 668 700 274 130. emis 
648 | 2,180 | 1,870 | 1,230 545 | 2,100 581 460 246 OB Hr scnnns 
900 | 1,820 | 5,060 | 1,350 | 1,870 | 1,740 | 527 | 563 | 434 Sol 

1,080 | 1,270 | 4,180 | 1,110 | 4,180 | 1,510 | 504 | 605 | 250 | 126 |....... 
1,390 | 900 | 2,430 |....... 5870 1,350 970 V2{ 226 126i ...... 
ens 668: [22050 1s Eg anh) Ls LY 1,900... 2 00                             

Note.—Stage-discharge relation affected by ice Nov. 12-19; Dec. 1, and Dec. 6, 1915, to Apr. 1, 1916; 
estimates based on gage heights, current-meter measurements, observer’s notes, and weather records. 
No record by water-stage recorder Jan. 3, 4, 8, 9, 15-21, 29-31; Feb. 1-8, 11, 12, 14, 20-29; Mar. 1-9, 11-13, 
17-22; Apr. 8; May 16-25; June 2-4, 25-29; July 1, 2, 5-7, 10-14, 17-21, 28-31; determinations based on read- 
ing of chain gage once daily Apr. 21 to July 1 
nearby drainage basins. 

,and by study of comparative Qiydrographs for stations in 

Monthly discharge of Missisquot River near Richford, Vi., for the year ending Sept. 30, 1916. 

[Drainage area, 445 square miles.] 

  

  

  

  

  

Discharge in second-feet. 
B : Run-off 

(depth in 
Month. Per inches on 

Maximum. | Minimum. | Mean. | square friinags 
mile. a). 

1,190 145 405 0.910 1.05 
1,920 498 849 1.91 2.13 
2,180 193 672 1.51 1.74 
5,060 336 1,130 2.54 2.93 
3,330 250 1,020 2.29 2.47 
6,950 193 916 2.06 2.38 
7,460 1,350 3,010 6.76 7.54 
4,070 504 1,230 2.76 3.18 
2,630 460 1,170 2.63 2.93 

y 2,180 212 561 1.26 1.45 
August,....... 0. Wis ennasis oan as vas Sai 1,510 86 283 . 636 .73 
BODlOMBOY.. . c.f es id Sn a as aden ss es ale Se Sia a 220 .494 .55 

TUE CL SR 7.200 1... il 951 2.14 29.08             

a Mean for September estimated by comparison with records of flow for other streams.
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CLYDE RIVER AT WEST DERBY, VT. 

Location.—Just below plant of Newport Electric Light Co. at West Derby, Orleans 

County; about 1 mile above mouth of river. 

DRAINAGE AREA.—150 square miles. 
RECORDS AVAILABLE.—May 25, 1909, to September 30, 1916. 
GaGces.—Barrett & Lawrence water-stage recorder on right bank; chain gage fastened 

to tree is used for auxiliary readings; gage heights referred to chain-gage datum. 

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

one-half mile downstream. 
CHANNEL AND CONTROL.—Stream bed rough and irregular; covered with boulders 

and ledge rock; fall of river rapid for some distance below gage. 

EXTREMES OF DISCHARGE.—Maximum stage during year, 3.45 feet at 6.10 p. m. 
April 24 (discharge, 928 second-feet); minimum stage during year, 1.88 feet at 

5.50 p. m. September 27 (discharge, 66 second-feet). 
1909-1916: Maximum stage during high water March 25 to 30, 1913, 5.8 

feet, as determined by engineers of Geological Survey from high-water marks 

(discharge about 6,300 second-feet); minimum stage recorded, 1.60 feet at 5.45 
p. m. August 25, 1913, 7.30 p. m. July 30, and 4.50 p. m. August 17, 1914 (dis- 

charge, 17 second-feet). 
Ice.—Ice covers large boulders below gage during greater part of winter and causes 

some backwater. 
RecuraTioN.— Flow at ordinary stages fully controlled by two dams at West Derby, 

but power plant is so operated that fluctuations in stage are not great. Distribu- 
tion of flow affected also 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 artificial regulation at these ponds. 

Accuracy.—Stage-discharge relation practically permanent, except when ice is 
present; individual current-meter measurements occasionally plot erratically, 

probably because of rough measuring section. Rating curve fairly well defined. 
Operation of water-stage recorder unsatisfactory during a part of the year on 

account of clock stopping, as indicated in footnote to daily-discharge table. 
Daily discharge ascertained by applying rating table to mean daily gage heights, 
using observer’s reading of chain gage when recorder was not in operation (chain 
gage readings fo quarter-tenths twice daily). Results fair. 

Discharge measurements of Clyde River at West Derby, V't., during the year ending Sept. 

  

    

30, 1916. 

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

Feet. | Sec. 7 : Feet. | Sec.-ft. 
Nov. 13, G. F. Adams..........: 2.27 153 || Feb. 11.1 BR. 8S, Barnes.........-: 2.65 b 291 
Dec. 17 | BR. 8. Barnes...c....... a2.12 90 || Mar. 24 |..... Qo... a2.18 120 
Jan. 14 j..... doo. .o.. Lorian a2. 44 178                 

a Stage-discharge relation affected by ice. b Results doubtful,
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Daily discharge, in second-feet, of Clyde River at West Derby, Vt., for the year ending Sept. 

  

      

  

30, 1916. 

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

is ena 149 110 161 348 470 221 545 630 320 218 132 80 
siya snag 140 108 167 375 442 221 725 585 320 218 128 98 

Beir aan 130 118 173 336 405 207 775 585 320 210 125 108 
ud 122 122 170 298 387 194 725 585 399 221 122 102 
Draenei 115 120 164 251 336 176 630 545 470 224 118 112 

112 122 149 218 311 176 585 545 491 221 115 110 
102 122 132 194 288 164 545 505 505 228 115 102 
115 115 138 207 271 164 498 491 545 243 110 110 
115 108 130 243 263 152 449 449 545 263 284 102 
122 105 122 259 243 146 423 387 545 267 442 95 

to reenss- 120 102 108 228 239 146 429 399 505 271 449 102 
1 ae 108 102 102 204 221 140 435 364 470 263 435 115 
1 i anda. 105 102 110 179 210 146 442 331 449 239 375 100 
4... on. 100 110 102 152 2204 152 463 316 449 200 320 90 
Ae aa i 98 120 98 158 218 135 463 298 423 185 267 95 

0. rae 95 130 108 170 204 125 449 275 399 185 224 102 
10. eure 98 132 90 185 188 112 505 326 381 179 188 84 
18 a 95 132 88 200 164 112 585 405 375 170 170 88 
19... 000 86 140 80 155 155 110 775 463 387 158 155 90 
20... iin 92 158 88 135 152 112 875 505 381 164 135 86 

20... 90 164 90 149 155 120 875 505 387 170 125 82 
ti 95 182 108 173 152 110 825 491 375 170 115 78 

3 i. 120 182 102 200 155 112 825 470 375 170 105 86 
Be. in 138 179 118 228 161 105 875 411 364 176 100 80 

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

Os nia uats 118 155 176 271 176 102 875 331 326 164 95 74 
Daas. ca 112 140 200 311 188 115 875 302 302 152 90 70 
Rasa meson 102 140 224 405 200 140 775 275 275 140 86 70 
rE Ne 98 161 259 545 210 210 775 267 235 135 90 80 
80: ne dias 98 155 320 9450. ian 302 675 284 218 135 86 158 
Ol cassis 105-4... 364 463 on. ue 44% | oa il 220: 1... --. 135 88 lasasvnn                           

Norte.—Stage-discharge relation affected by ice Dec. 10-24, 1915; Jan. 7-24, Feb. 2-24, and 27-29; and Mar. 
16-28, 1916; discharge estimated from gage heights, four current-meter measurements and observer’s 
notes. Operation of water-stage recorder unsatisfactory and twice-daily readings of chain gage used during 
the following periods: Dec. 31 to Jan. 2; Jan. 29; Feb. 8, 9; Feb. 11 to June 17; June 29, 30; July 1, 6-9, 20-31; 
and Aug. 1 to Sept. 30. 

Monthly discharge of Clyde River at West Derby, Vi., for the year ending Sept. 30, 1916. 

[Drainage area, 150 square miles.] 
  

  

  

  

    

Discharge in second-feet. Run-off 

5 (depth in 
Month. Per inches on 

Maximum. | Minimum. | Mean square | drainage 
mile. area). 

149 86 110 0.733 0.85 
182 102 134 . 893 1.00 
364 80 147 .980 1.13 
545 135 259 1.73 1.99 
470 152 239 1.59 1.72 
442 102 160 1.07 1:23 
875 423 652 4.35 4.85 
630 267 420 2.80 3.23 
545 218 396 2.64 2.94 
271 135 195 1.30 1.50 
449 86 177 1.18 1.36 
158 70 94.1 627 .70 

NE Soar. DE, eesinsncassss 875 70 | 248 1.65 22.50           

MISCELLANEOUS MEASUREMENTS. 

Measurements of Onondaga Creek near Cardiff, N. Y., about 2 miles above mouth of 
West Branch, during the year ending Sept. 30, 1916. 
  

  

                

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

Feet. | Sec.-ft. Feet. | Sec.-ft. 
June 121 C. C. Covert....c...c.-- 4,99 59.0 || Aug. 23 | E. D. Burchard........ 3.50 10.9 
Aug. 23 | BE. D. Burchard........ 3.50 11.0 
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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. St. 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 basins (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. 

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. 

III



IV GAGING STATIONS AND PUBLICATIONS. 

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., 

Albany, N, Y. ; 
2500 Customhouse. 

Room 18, Federal Building. 

Atlanta, Ga., Post Office Building. 
Chicago, I11., 802 Federal Building. 

Madison, Wis., care of Railroad Commission of Wisconsin. 
St. Paul, Minn., 01d 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., 
Tacoma, Wash., 

416 Couch Building. 
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 may be obtained 
by applying to the Director of the United States Goninpinel Survey, 
Washington, D. C. 

STREAM-FLOW REPORTS. 

Stream-flow records have been obtained at more than 4,100 points 
in the United States, and the data obtained have been published in 
the reports tabulated below: 

Stream-flow data in reports of the United States Geological Survey. 

  

  

[A=Annual Report; B=Bulletin; W=Water-Supply Paper.] 

Report. Character of data. Year. 

otha, ol. 2. 0... ve Deserintivoinlormation Only. .. 5 i... - conse sste snnmensononness 
11th A, s DU Zot Monthly discharge and descriptiveinformation................. 1884 to Septem- 

ber, 1890. 
1280 A, DE. 2c innn sors a afignie ne 00sec tmnt nr gr EE £ Ss ATT SEL rr at Pes 6 Lh to June 30, 

891. 
Wh Ap. ....5..., Mean dischargeinsecond-feet.......c.cceeceevnncnrvucnnesnnsas 1884 to Dec. 31, 

1892. 
Mina, pt. 2.00. Monthly discharge (long-time records, 1871 t0 1893)............. 1888 to Dec. 31, 

1893. 
BI. aa milk Descriptions, measurements, gage heights, and ratings........... 1893 and 1894. 
18th A, Dt82.n.... cinta Descriptive information on v tenis terse rir sas RTE See 

402. cd br Descriptions, measurements, gage heights, ratings,and monthly | 1895. 
discharge (also many data covering earlier years). 

vam eT Gage heights (also gage heights for earlier years)...............| 1896. 
big A, phd ai cts Descriptions, measurements, ratings, and monthly discharge | 1895 and 1896. 

(also similar data for some earlier years). 
Wa lbhe tvevu ec ills ives Descriptions, measurements, and gage heights, eastern United | 1897. 

States, eastern Mississippi River, and Missouri River above 
junction with Kansas. 

WE. oc nl ia Descriptions, measurements, and gage heights, western Missis- | 1897. 
sippi River below junction of Missouri and Platte, and west- 
ern United States. 

19h A, pl.ai...oil en. Descriptions, measurements, ratings, and monthly discharge | 1897. 
(also some long-time records). 

WD i ai oie Measurements, ratings, and gage heights, eastern United States, | 1898.   eastern Mississippi River, and Missouri River.  
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Stream-flow data in reports of the United States Geological Survey—Continued. 

  

  

  

Report. Character of data. Year. 

Wee cennnnsinnncnissn Measurements, ratings, and gage heights, Arkansas River and | 1898. 
western United States. 

DhA pbs... 0 Monthly discharge (also for many earlier years)................. 1898. 
W 354000: 0-0-0 Descriptions, measurements, gage heights, and ratings. . .......| 1899. 
Sst A, pt. 4........c Monthly QISCRATES.. cc... cover rnninsnsssns dans snsnsnssasnssss 1899. 
W44itos2........c.0-. Descriptions, measurements, gage heights, and ratings. . .......| 1900. 
22d A, pt. 4........:s.. Monthly AisChorgn. .....ciovuis casi; Wsdaine,wemenas dine 1900. 
M65,60:........ 00 Descriptions, measurements, gage heights, and ratings. . .......| 1901. 
Wi. =... Monthly QiSChBrgs..... cc. liv it usa at ison man iis wrniasie ans 1901. 
W208. .......5 Complata Qala. .. co... ive insinsssins ns sui vhohthmnrss susisivs 1902. 
Wollol0D.. ......cu fui Ores 2 via Sabina bison ibn sn iE on SE Sern Aen Smee ws Psa va Sa 1903. 
Wi2ttod30....... 0. evie QO. let er LT eT SE SL SS a 1904. 
Wi6510178.:.........]...5. QO or Tr eaten ns an ra cre TSR De Th nies nh Sale ge sin 1905. 
Woolto2ld.......0..l. ue QO, eT TR ml ER ne 1906. 
WW 2U1L10282. ou. e] eee LL OR Rh RC el Da UL Re Sl BRL 1907-8 
WLt0272.--..oialead 0. nics sans sinh sn dss nmh aN SE Sn rv wae PE i se 1909. 
W281 101202... . cov fees 1 RES Ce RE le IRS eI TE 1910. 
Wattos2..........d.. G0: ais reat. rsd Edt Sate cas sna ssn gn 1911 
NV 3A10332.0.. aula 0. a Rt i TELL rR Pt sia Has Veith SE 1912 
Y 5110302: cme. fuees 0. od EE i A A rs ees wis 1913 
WiasltodM..-...... 50... QO. . ii Bh sae SRR vi SR Ste eeu a a Saas 1914 
Wda0lio4dld. .......o. 0. a0 0. cs i Td Tat ae The Ee twee 1915. 
Waltons. ........ole nu of VER SE Ne RE ee ee Se ET 1916.       

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 to 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 1916. 
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 
1916, are published in Water-Supply Papers 97, 124, 165, 201, 241, 
261, 281, 301, 321, 351, 381, 401, and 431, which contain records for 
the New England streams from 1903 to 1916. Results of miscella- 
neous measurements are published by drainage basins.



Numbers of water-supply papers containing results of stream measurements, 1899-1916. 
’ 

  

  

  

  

                          

1 II III Iv Vv yi vi VIII IX ise XI XII 

South North Pacific slope basins. 
Mori Abie 

orth an ; Hudson 
Atlantic eastern St. B : : 

ay and Lower Pacific Pacific 

Slope Gulf of Ohio {LEI | Tapper Missouri | Missis- | WeStrD |Colorado| Great | slope | slope in Lower 
Year. (St. John Mexico : River and : : Ss Gulf of 3 : : + : Columbia 

: River. Missis- River. sippi : River. Basin. | in Cali- | Washing- Snake : 
River to (James Great EE River Mexico. foriia tonand River River and 

York River Lakes. RivoL > . upper bash Pacific 

River). io the . : Colulnbia * Japs in 

1 is iver. regon. 

sippi). 

35 b 35,36 36 36 36 c 36,37 37 37 d 37,38 38,39 38,739 38 38 38 

47,1 48 4 48,7 49 49 49 49,7 50 50 50 50 51 51 51 51 51 
65,75 ; 65,75 65,75 : 65,75 |  65,66,75 66, 5 k 65, ge, 7 66, 7 66, 7 66, 75 66, 7 66, 7 66, 75 66, 7 

82 82,83 8 82,83 k 83,85 4 
97 b 97, 98 98 "97 |£98,99,m100 9 k 98, 99 99 100 100 100 100 100 100 

1904....... n 124,0 125, 2126,127 128 129 k 128,130 130,¢ 131 k 128,131 132 133 | 133,7 134 134 135 135 135 

p 126 
JO05: n 165, 0 166, ? 167,168 169 170 171 172 k 179,173 174 {175,8,177 (176,7177 177 178 178 $177,178 

> P 167 
1906...:... n 201, 0 202 ? 203, 204 205° 206 207 208 k 205,209 210 211 | 212,7 213 213 214 214 214 

3 p 203 J J 

1907-8. .... 241 242 243 244 245 246 247 248 249 | 250, 251 251 252 252 252 

1909.:..... 261 262 263 264 265 266 267 268 269 | 270,7 271 271 272 272 272 

1910,.....:. 281 282 283 284 285 286 287 288 289 290 291 292 292 292 

1010... 301 302 303 304 305 306 307 308 309 310 311 312 312 312 

jot. -.... 321 322 323 324 325 326 327 328 329 330 331 332A 3328 332C 

1913... ... 351 352 353 354 355 356 357 358 359 360 361 362A 3628 362C 

1914... 381 382 383 384 385 386 387 388 389 390 391 392 393 394 

1915... 401 402 403 404 405 406 407 408 409 410 411 412 413 414 

i916. .x. 431 432 433 434 435 436 437 438 439 440 441 442 443 444   
  

a Rating tables and index to Water-Supply Papers 35-39 contained in 
Paper 39. Estimates for 1899 in Twenty-first Annual Report, Part IV. 

b James River only. 
¢ Gallatin River. 
d Green and Gunnison rivers and Grand River above junction with Gunnison. 
e Mohave River only. 
f Kings and Kern rivers and south Pacific coast basins. 

¢g Rating tables and index to Water-Supply Papers 47-52 and data on precipitation, 
wells, and irrigation in California and Utah contained in Water-Supply Paper 52. Esti- 
mates for 1900 in Twenty-second Annual Report, Part IV. 

h Wissahickon and Schuylkill rivers to James River. 
4 Scioto River. 

Water-Supply i Loup and Platte rivers near Columbus, Nebr., and all tributaries below junction 
with Platte. 

k Tributaries of Mississippi from east. 
? Lake Ontario and tributaries to St. Lawrence River proper. 

m Hudson Bay only. 
n New England Rivers only. 
o Hudson iver to Delaware River, inclusive. 
p Susquehanna River to Yadkin River, inclusive. 
¢ Platte and Kansas rivers. 
r Great Basin in California except Truckee and Carson river basins. 
s Below junction with Gila 
¢ Rogue, Umpqua, and Silétz rivers only. 
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GAGING STATIONS AND PUBLICATIONS. VII 

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 and 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 111, 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.



   



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 
Raquette 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 Illinois, 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 section, 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 organizations. (See 
Pp: Xix.) 

GAGING STATIONS. 

Nore.—Dash following a date indicates that station was being maintained September 30, 1916. 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., 1909-1915. 

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., 1914-1916. 
Brule River near Brule, Wis., 1914- 
Bad River near Odanah, Wis., 1914- 

IX



xX GAGING STATIONS. 

Streams tributary to Lake Superior—Continued. 

Ontonagon River near Rockland, Mich., 1903. 

Sturgeon River near Sidnaw, Mich., 1912-1915. 

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 Lake Michigan: 

Escanaba River near Escanaba, Mich., 1903-1915. 
Brule River (head of Menominee River) near Florence, Wis., 1914-1916. 
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. 
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. 
West Branch of Wolf River at Neopit, Wis., 1911- 

Little Wolf River near Royalton, Wis., 1914— 
Little Wolf River near Northport, Wis., 1907-1910. 
Waupaca River near Weyauwega, Wis., 1916- 

Fond du Lac River, West Branch (head of Fond du Lac River) at Fond du 
Lac, Wis., 1903. 

East Branch of Fond du Lac River at Fond du Lac, Wis., 1903. 

Sheboygan River near Sheboygan, Wis., 1916 
Milwaukee River near Milwaukee, Wis., 1914— 

St. Joseph River at Mendon, Mich., 1902-1905. 
St. Joseph River near Buchanan, Mich., 1901-1906. 

Fawn River at White Pigeon, Mich., 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., 1903-1916. 

Boardman River at Traverse City, Mich., 1904.



GAGING STATIONS. XI 

Streams tributary to Lake Huron: 
Thunder Bay River near Alpena, Mich., 1901-1908. 

Au Sable River near Lovells, Mich., 1908-1914. 

Au Sable River at Bamfield, Mich., 1902-1913. 
Rifle River near Sterling, Mich., 1905-1908. 

Rifle River at Omer, Mich., 1902-3. 

Shiawassee River (head of Saginaw River): 
Flint River at Flint, Mich., 19034. 

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., 1904-1916. 
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. 

St. 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: 

Little Tonawanda Creek near Linden, N. Y., 1912- 
Genesee River at Scio, N. Y., 1916- 

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.



XII GAGING STATIONS 

Streams tributary to Lake Ontario—Continued. 
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 Lake outlet near Auburn, N. Y., 1912- 
Shaneateles Lake at Skaneateles, N. Y., 1890-91. 
Skeneateles Lake outlet at Willow Glen, N. Y., 1892-1908. 
Skeneateles Lake outlet at Jordan, N. Y., 1890-1892. 
Onondaga Lake outlet at Long Branch, N. Y., 1904. 

West Branch of Onondaga Creek at South Onondaga, N. Y., 1916-. 
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., 1911-1916. 
Black River near Boonville, N. Y., 1911- 

Black River near Felts Mills, N. Y., 1902-1913. 
Black River at Huntingtonville dam, near Watertown, N. Y., 1897-1901. 

Forestport feeder near Boonville, N. Y., 1915- 

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 State dam, near Beaver River, N. Y., 1908- 
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- 

Oswegatchie River near Heuvelton, N. Y., 1916. 

Oswegatchie River near Ogdensburg, N. Y., 1903-1916. 
West Branch of Oswegatchie River near Harrisville, N. Y., 1916- 

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., 1903-1916. 
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., 1912-1916. 

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, West Branch, near Newman, N. Y., 1916-



GAGING STATIONS. XIII 

Streams tributary to the St. Lawrence—Continued. 
Richelieu River tributaries—Continued. 

Lake Champlain tributaries—Continued. 
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 at 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; 1910- 
East Creek near Rutland, Vt., 1911-1913. 

Winooski River above Stevens Branch, near Montpelier, Vt.,1909-1914. 

Winooski River at Montpelier, Vt., 1909- 
Winooski River at Richmond, Vt., 1903-1907; 1910. 
Winooski River near Winooski, Vt., 1903. 

Worcester Branch of Winooski River at Montpelier, Vt., 1909-1914. 
Dog River at Northfield, Vt., 1909- 
Dog River near Montpelier Junction, 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. 
Lamoille River at West Milton, Vt., 1903. 

Green River at Garfield, Vt., 1915— 
Missisquoi River at Richford, Vt., 1909-10. 

Missisquoi River near Richford, Vt., 1911- 
Missisquoi River at Swanton, Vt., 1903. 

St. Francis River (by way of Lake Memphremagog and Magog River): 
Clyde River at West Derby, Vt., 1909-



REPORTS ON WATER RESOURCES OF THE ST. LAWRENCE RIVER 
BASIN.! 

PUBLICATIONS OF THE UNITED STATES GEOLOGICAL SURVEY. 

WATER-SUPPLY PAPERS. 

Water-supply papers are distributed free by the Geological Survey as 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 
pPP-, 13 pls. 15c. 

*25. Water resources of the State of New York, Part IT, by G. W. Rafter. 1899. 100 
pPP-, 12 pls. 15c. 

No. 24 contains descriptions of the principal rivers of New York and their more important 

tributaties 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 a 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. oc. 

Discusses, by counties, the glacial deposits and the sources of well water; contains many well 

sections. 

*30. Water resources of the Lower Peninsula of Michigan, by A. C. Lane. 1899. 
97 pp., 7 pls. 

Tescribes lake and river transportation and navigation, water powers and domestic water 

supplies; discusses climate, topography, geology, and well waters; compares quality and quan- 

tity of waters. 

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.) 5c. 

61. Preliminary list of deep borings in the United States, Part II (Nebraska-Wyo- 
ming), by N. H. Darton. 1902. 67 pp. bc. 

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, etc. 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.) 
  

1 For stream-measurement reports, see tables on pp. 1v, v, v1, 

XIV



PUBLICATIONS. XV 

91. The natural features and economic development of the Sandusky, Maumee, 
Muskingum, and Miami drainage areas in Ohio, by B. H. and M. 8S. Flynn. 
1904. 130 pp. 10c. 

Describes the topography, geology, and soils of the areas, and discusses stream flow, dams, 

water powers, and public 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 notes 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 Leverett; New York, by F. B. Weeks; Ohio, by 

Frank Leverett. 

Each of these reports describes briefly the topography of the area, the relation of the geology 

to the water supplies, and gives list of pertinent publications; lists also principal mineral springs. 

121. Preliminary report on the pollution 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 chlorine map; gives charts and tables for chlorine in the New England States and New 

York. 

145. Contributions to the hydrology of eastern United States, 1905; M. L. Fuller, 
geologist in charge. 1905. 220 pp., 6 pls. 10c. 

Contains three brief reports pertaining chiefly to areas in the St. Lawrence River basin: 

Two unusual types of artesian flow, by Myron I. 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, New York, including part of city of 

Ithaca; discusses briefly the artesian wells of Ithaca, the quality of the spring water at sev- 

eral 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 application of 

the conclusions to other regions. 

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 I. S. Smith. 1906. 145 pp., 5 pls. 

25c¢, 
Describes, by river systems, the drainage, geology, topography, rainfall, and run-off, water 

powers and dams. 

89873°—wsp 434—17——10



XVI PUBLICATIONS. 

*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 dis- 

charge and frequency and an index to flood literature, by E. C. Murphy and 

others. 1906. 105 pp., 4 pls. 1bc. 

Contains accounts of floods on Sixmile Creek and Cayuga Inlet, N. Y. (in 1857, 1901, and 

1905), and on Grand River, Mich., and estimate of flood discharge and frequency for Genesee 

River; givesindex toliterature on floods in American streams. 

*182. Flowing wells and municipal water supplies in the southern 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 middle 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 countries. 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. 2b5c. 

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. 1907. 3869 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 analytical results; givesresults of analyses 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 riverin detail with reference to its source, course, and quality of water; 

includes short chapters on municipal supplies and industrial uses. 

254. The underground waters of north-central Indiana, by S. R. Capps, with a 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, geologic 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, effects of the constituents on waters for domestic, industrial, 

and medicinal uses, methods of purification and chemical composition; many analyses and field 

assays. 

417. Profile surveys of rivers in Wisconsin, prepared under the direction of W, H, 

Herron, acting chief geographer, 1916. 16 pp., 32 pls. 45c.



PUBLICATIONS. XVII 

ANNUAL REPORTS. 

Each of the papers contained in the annual reports was also issued in separate form. 

Annual reports are distributed free by the Geological Survey aslong asits stock lasts. An asterisk (*) 

indicates that this stock has been exhausted. Many of the papers somarked, however, may be purchased 

from the SUPERINTENDENT OF DOCUMENTS, WASHINGTON, D. C. 

Annualreports 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. 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 to 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. 108-113. 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. 

Eighteenth 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. 33-37. 

Describes Wabash, Whitewater, Great Miami, Little Miami, Scioto, Hocking, Muskingum, 

and Beaver rivers and lesser tributaries of the Ohioin Indiana and Ohio, the streams discharging 

into Lake Erie and Lake Michigan, and streams flowing to the Upper Mississippi through the 

Illinois; discusses shallow and drift wells, the flowing wells from the drift and deeper artesian 

wells, and gives records of wells at many of the cities; describes 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. 71-73. Describes the prin- 

cipal geologic formations of Ohio 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 from various 

formations. 
MONOGRAPHS. 

Monographs are of quarto size. They are not distributed free, 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. (See Finding lists, pp. 89, 118.) 

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 Ontario and 

Erie to Allegheny and Ohio rivers. 

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,
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*264. Record of deep-well drilling for 1904, by M. L. Fuller, E. I. Lines, and A. C. 

Veatch. 1905. 106 pp. 10c. 

Discusses the importance of accurate well records to the driller, to owners of oil, gas, and water 

wells, and to the geologist; describes 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 wells in Onondaga County, N. Y., and Hancock and Wood counties, 

Ohio. These wells were selected because they give definite stratigraphic information. 

*298. Record of deep-well drilling for 1905, by M. L. Fuller and Samuel Sanford. 
1906. 299 pp. 25c. 
Givesan account of progress in the collection of well records and samples; contains 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 publication, 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, inclusive, are published in i one form (18 by 22 inches), called 

the library edition. Some of the folios that bear numbers higher than 163 are pub- 
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 cents 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 
  

1 Index maps showing areas in the St. Lawrence basin covered by topographic maps and by geologic 

folios will be mailed on receipt of request addressed to the Director U. S. Geological Survey, Washington, 

D.C.
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with the economic resources of the areas and more or less information concerning the 
utilization of the water resources. 

An asterisk (*) indicates that the stock of the folio is exhausted. 

*81. Chicago, Illinois-Indiana. 

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 relating 

to the geology and paleontology of the area. 

*140. Milwaukee special, Wisconsin. 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, New York. 

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 Youngstown, 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, United 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, S. 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 Illinois, 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. 
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. Bright, commissioner of the Supreme Court of the United States. 
1904. 

The mineral waters of Indiana, their location, origin, and character, by W. S. 
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.
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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 obtained from the various commis- 
sions, and probably all can be consulted in the public libraries of the 
larger cities. 

GEOLOGICAL SURVEY HYDROLOGIC REPORTS OF GENERAL 

INTEREST. 

The following list comprises reports that are not readily classifiable 
by drainage basins and that cover a wide range of hydrologic investi-- 
gations: 

WATER-SUPPLY PAPERS. 

*1. 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 sewage 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 wheels of several 

types, and discusses results. 

*22. Sewage irrigation, Part II, by G. W. Rafter. 1899. 100 pp., 7 pls. 15c. 

Gives résumé of Water-Supply Paper 3; discusses pollution of certain streams, experiments 

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]1. The windmill, its efficiency and economic use, Part I, by E. C. Murphy. 1901. 

72 pp., 14 pls. 15c. 

*42. The windmill, its efficiency and economic 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. 

*43. Conveyance of water in irrigation canals, flumes, and pipes, by Samuel Fortier. 
1901. 86 pp., 15 pls. 15c. 

*56. Methods of stream measurement. 1901. 51 pp., 12 pls. 15c. 

Describes fhe methods used by the Survey in 1901-2. See also Nos. 64, 94, and 95. 

57. Preliminary list of deep borings in the United States, Part I (Alabama-Montana), 
by N. H. Darton. 1902. 60 pp. (See No. 149.) bc.
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61. Preliminary list of deep borings in the United States, Part IT (Nebraska-Wyo- 
ming), by N. H. Darton. 1902. 67 pp. bec. 

Nos. 57 and 61 contain information as to depth, diameter, yield, and head of water in bor- 

ings more than 400 feet deep; under head ‘“ Remarks’ gives information concerning tempera« 

ture, quality of water, purposes of boring, etc. 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.). 5c. 

64. Accuracy 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 measuring and computing stream 

flow and compares results obtained with the different instruments and methods; describes 

also experiments and results at the Cornell University hydraulic laboratory. A second, en- 

larged, edition published as Water-Supply Paper 95. 

*67. The motions of underground waters, by C. S. Slichter. 1902. 106 pp., 8 pls. 
15c¢. 

Discusses origin, depth, and amount of underground waters; permeability of rocks and 

porosity of soils; causes, rates, and laws of motion 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. 

72. 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. 

79. Normal and polluted waters in northeastern United States, 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 sources of 

pollution; chiefly, “a review of the more readily available records’ of examination of water 

supplies derived from streams in the Merrimack, Connecticut, Housatonic, Delaware, and 

Ohio River basins; contains many analyses. 

*80. 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. 

87. Irrigation in India (second edition), by H. M. Wilson. 1903. 238 pp., 27 pls. 

25c. 

First edition was published in Part II ot the Twelfth Annual Report. 

93. 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 conierence, the following 

papers of more or less general interest: 

Limits of an irrigation project, by D. W. Ross. 

Relation of Federaland 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 of alkaline waters for irrigation, by Thomas A. Means. 

*94, 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 flow by current 

meters. See also No. 95. 

*95. Accuracy of stream measurements (second, enlarged edition), by E. C. Murphy. 
1904. 169 pp., 6 pls. 

Describes methods of measuring and computing stream flow and compares results derived 

from different instruments and methods. See also No. 94.
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103. A review of the laws forbidding pollution of inland waters in the United States, 

by E. B. Goodell. 1904. 120 pp. (See No. 152.) 

Explains the legal principles under which antipollution statutes becoma operative, quotes 

court decisions to show authority for various deductions, and classifies according to scope the 

statutes enacted in the different States. 

110. Contributions to the hydrology of eastern United States, 1904; M. I. Fuller, 
geologist in charge. 1905. 211 pp., 5 pls. 10c. 

Contains the following reports of general interest. The scope of each paper is indicated hy 

its title. 

Description of underflow meter used in measuring the velocity and direction of underground 

water, by Charles S. Slichter. 

The California or “stovepipe’” method of well construction, by Charles S. Slichter. 

Approximate methods of measuring the yield of flowing wells, by Charles S. Slichter. 

Corrections necessary in accurate determinations of flow from vertical well casings, from notes 

furnished by A. N. Talbot. 

Experiment relating to problems of well contamination at Quitman, Ga., by S. W. McCallie 

Notes on the hydrology of Cuba, by M. L. Fuller. 

113. The disposal of strawboard and oil-well wastes, by R. IL. Sackett and Isaiah 
Bowman. 1905. 52 pp., 4 pls. bc. 

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 oil and brine. 

114. Underground waters of eastern United States; M. L. Fuller, geologist in charge 
1905. 285 pp., 18 pls. 25c. 

Contains report on “Occurrence of underground waters,” by M. L. Fuller, discussing sources. 

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. 

119. Index to the hydrographic progress reports of the United States Geologica 

Survey, 1888 to 1903, by J. C. Hoyt and B. D. Wood. 1905. 253 pp. 15¢ 

Scope indicated by title. 

120. 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. 

*122. Relation of the law to underground waters, by D.W. Johnson. 1905. 55 pp. 5c. 

Defines and classifies underground waters, gives common-law rules relating to their use, and 

cites State legislative acts affecting them. 

140. Tield 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 underflow in Rio 

Hondo, San Gabrial, 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. 

143. Experiments on steel-concrete pipes on a working scale, by J. H. Quinton 
1905. 61 pp., 4 pls. 

Scope indicated by title. 

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 general interest 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 wells in 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.
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Proceedings of second conference of engineers of the Reclamation Service, with 

accompanying papers, compiled by F. H. Newell, chief engineer. 1905. 
267 pp. 1bc. 

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 technical 

papers by members of the service. Of the papers read at the conference those listed below 

(scopeindicated by title) are of more or less general interest: 

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. I. Fellows. 

Collection of stream-gaging data, by N. C. Grover. 

Diamond-drill methods, by G. A. Hammond. 

Mean-velocity and area curves, by F. W. Hanna. 

Importance of general hydrographic data concerning basins of streams 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 drainingirrigated land, by Thos. H. Means. 

Alkali soils, by Thos. H. Means. 

Cost of stream-gaging work, by E. C. Murphy. : 

Equipment of a cable gaging station, by E. C. Murphy. 

Silting of reservoirs, by W. M. Reed. 

Farm-unit classification, by D. W. Ross. 

Cost of power for pumping irrigating water, by II. A. Storrs. 

Records of flow at current-meter gaging stations during the frozen season, by F. H. Tillinghast. 

Destructive floods in the United States in 1904, by E. C. Murphy and others. 
1905. 206 pp., 18 pls. 1bc. : 

Contains a brief account of “A method of computing cross-section area of waterways,’’ includ- 

ing formulas for maximum discharge and areas of cross section. ‘ 

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. 

Weir experiments, coefficients, and formulas, by R. E. Horton. 1906. 189 pp., 
38 pls. (See Water-Supply Paper 200.) 15c. 

Scope indicated by title. 

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 hardnessin connection with the studies of the quality of water in various parts 

of the United States. 

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. 

Underground-water papers, 1906; M. L. Fuller, geologist in charge. 1906. 104 
pp-, 1 pl. 

Gives account of workin 1905; lists of publications relating to underground waters, and con- 

tains 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. 

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.
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¥163. Bibliographic review and index 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. 

¥179. Prevention of stream pollution by distillery refuse, based on investigations 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. 

¥180. Turbine water-wheel tests and power tables, by R. E. Horton. 1906. 134 pp. 
2 pls. 20c. 

Scopeindicated by title. 

*185. Investigations on the purification of Boston sewage, by C.-E. A. Winslow and 
E. B. Phelps. 1906. 163 pp. 25c. 

Discusses composition, disposal, purification, and treatment of sewagesand 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- 

ficationin intermittent sand filtration and coarse material; gives bibliography. 

*186. Stream pollution by acid-iron wastes, a report based on investigations made 
at Shelby, Ohio, by Herman Stabler. 1906. 36 pp., 1 pl. 

Gives history of pollution by acid-iron wastes at Shelby, Ohio, and resulting litigation; dis- 

‘cusses effect ofacid-iron liquors on sewage purification processes, recovery of copperas from acid- 

iron wastes, and other processes for removal of pickling liquor. 

#187. Determination of stream flow during the frozen season, by H. K. Barrows and 
R. E. Horton. 1907. 93 pp., 1 pl. 1bc. 

Scope indicated by title. 

*189. The prevention of stream pollution by strawboard waste, by E. B. Phelps. 
1906. 29 pp., 2 pls. bec. 

Describes manufacture of strawboard, present and proposed methods of disposal of waste ° 

liquors, laboratory investigations of precipitation and sedimentation, and field studies of amount 

and character of water used, raw material and finished product, and mechanical filtration. 

*194. Pollution of Illinois and Mississippi rivers by Chicago sewage (a digest of the 
testimony taken in the case of The State of Missouri ». 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. 

*200. Weir experiments, coefficients, and formulas (revision of paper No. 150), by R. E. 
Horton. 1907. 195 pp., 38 pls. 35c. 

Scope indicated by title. 

¥226. 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. 

*229. 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 
rp 1 pl. 1ldc. 

Scope indicated by title. 

*234. Papers on the conservation of water resources. 1909. 96 pp., 2 pls. 1bc. 

Contains the following papers, whose scopeisindicated 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.
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*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. 15c. 

Discusses hydraulic power and irrigation, French, Italian, and Swiss legislation relative tothe 

development of water powers, and laws proposed in the French Parliament; reviews work of 

bureau of hydraulics and agricultural improvement and the French department of agriculture, 

and gives résumé of Federal and State water-power legislation in the United States. 

*255. Underground waters for farm use, by M. L. Fuller. 1910. 58 pp., 17 pls. 15c. 

Discusses rocks as sources of water supply and the relative safety of supplies from different 

materials; 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 

wells and cisterns. 

*257. Well-drilling methods, by Isaiah Bowman. 1911. 139 pp., 4 pls. 15c. 

Discussesamount, 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 

drilling in Asia, Europe, and the United States; describesin detail the various methods and the 

machinery used; discusses loss of tools and geologic difficulties; contamination of well waters 

and methods of prevention; tests of capacity and measurement of depth; and costs of sinking 

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 generalinterest: 

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 wells in sandy deposits, by M. L. Fuller. 

Magnetic wells, by M. L. Fuller. 2 

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. 

Describes the topography, climate, and geology of the region, the water-bearing formations, the 

source, mode of occurrence, and head of the waters, and municipal supplies; gives details by 

counties; discusses in 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. 

*315. The purification of public water supplies, by G. A. Johnson. 1913. 84 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.



xxvii PUBLICATIONS. 

334. The Ohio Valley flood of March-April, 1913 (including comparisons with some 
earlier floods), by A. H. Horton and H. J. Jackson. 1913. 96 pp., 22 pls. 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. 

337. The effects of ice on stream flow, by William Glenn Hoyt. 1913. 77 pp., 7 
pls. 1bec. 

Discusses methods of measuring the winter flow of streams. 

#345. Contributions to the hydrology of the United States, 1914. N. C. Grover, chief 
hydraulic engineer. 1915. 225 pp., 17 pls. 30c. 

*(e) A method of determining the daily discharge of rivers of variable slope, by M. R. Hall, 

W. E. Hall, and C. H. Pierce, pp. 53-65. 

Scope indicated by title. 

364. 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. 

371. Equipment for current-meter gaging stations, 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. 

*375. 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. 

(¢) 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 Decem- 
ber, 1914. ; : 

400. Contributions to the hydrology of the United States, 1916. N. C. Grover, chief 
hydraulic engineer. 

(a) 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. 

(d) Accuracy of stream-flow data, by N. C. Grover and J. C. Hoyt, pp. 53-59. 

416. The divining rod, a history of water witching, with a bibliography, by Arthur J. 
Ellis. 1917. 59 pp. 10c. 

A brief paper published ‘merely to furnish a reply to the numerous inquiries that are con- 

tinually being received from all parts of the country’’ as to the efficacy of the divining rod for 

locating underground water. 

ANNUAL REPORTS. 

*Fifth Annual Report of the United States Geological Survey, 1883-84, 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. 107-146. See Water-Supply 

Paper 87.



PUBLICATIONS. XXVII 

Thirteenth Annual Report of the United States Geological Survey, 1891-92, J. W. 

Powell, Director. 1892. (Pts. IT and ITT, 1893.) 3 parts. *Pt. III, Irriga- 
tion, xi, 486 pp., 77 pls. $1.85. Contains: 

*American irrigation engineering, by H. M. Wilson, pp. 101-349, pls. 111-145. 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 States, by A. C. Peale, pp. 49-88, pls. 3 and 4. I is- 

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. 59-294, pls. 

6-16. 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 through 

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, etc. 

*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 basin, 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 
experiments made with the assistance of E. C. Murphy. 1914. 263 pp., 
3 pls. 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 control the 

movement 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. 

105. Hydraulic mining débris in the Sierra Nevada, by G. K. Gilbert. 154 PP-» 
34 pls. 1917. 

Presents the results of an investigation undertaken by the United States Geological Survey 

in response to a memorial from the California Miners’ Association asking that a particular 

study be made of portions of the Sacramento and San Joaquin valleys affected by detritus 

from torrential streams. The report deals largely with geologic and physiographic aspects of 

the subject, traces the physical effects, past and future, of the hydraulic mining of earlier 

decades, the similar effects which certain other industries induce through stimulation of the 

erosion of the soil, and the influence of the restriction of the area of inundation by the construc- 

tion of levees. Suggests cooperation by several interests for the control of the streams now 

carrying heavy loads of débris.



XXVIII PUBLICATIONS. 

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 

available. 

*264. Record of deep-well drilling for 1904, by M. L. Fuller, E. F. Lines, and A. C. 
Veatch. 1905. 106 pp. 10c. 

*298. Record of deep-well drilling for 1905, by M. L. Fuller and Samuel Sanford. 
1906. 299 pp. 25c. 

Bulletins 264 and 298 discuss the importance of accurate well records to the driller, to owners 

of oil, gas, and water wells, and to the geologist; describe the general methods of work; give 

tabulated records of wells by States, and detailed records selected as affording valuable strati- 

graphic information. 

*319. Summary of the controlling factors of artesian flows, by Myron L. Fuller, 1908. 
44 pp. 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. 5c. ; 

Discusses the expression of chemical analyses, the chemical character of water and the proper- 

ties of natural waters; gives a classiflcation 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. Lawrence River as indicated by chemical analyses.



INDEX BY AREAS AND SUBJECTS. 

[A= Annual Reports M= Monograph; B= Bulletin; P= Professional Paper; W= Water-Supply Paper; 

G F= Geologic folio.] 

Artesian waters: Essential conditions. ...................... A-5; B 319; W 67, 114 

Bibliographies l...... suite vmeish. ce emi vinis wisi Mime smininisa inion. ateiliy W 119, 120, 163 
Chemical analyses: ? Methods and interpretation.... W 151, 236, 259, 274, 364; B 479 
CONBOIVALION. co. in ors ivn nites soins nnn sans ines sn bs nal ns ainasn a3 BN W 234, 400a 

DEBI TOPOS. cv rernen coe soem sven n dene nove rnvnnnnvoisinineoh Bus cuisionle ot P 86, 105 
Penudaiions. . co. voi cigibi ch dinoi vs vials Spiel 5 sales is eisinie sista Sa ts P 72, 105 
DIVIIINETOR Lv cvs rin rst s ne tine sin + ew eon ietaaiasuie te snide win ole eke W 416 

Engineering methods. ...... P86; 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 c, ¢, and f, 400 ¢ and d 

TE Set CA SPL i ie NTE Se CE Lg ee W 147, 162, 334 

Minos: Quality of walters. ....cccvsssrnsvnsosrns A 171i; W 194, 236, 239; G F 81 

Surface waters... cover veins ovis Bt A 17 11; W 236, 239; G F 81 

Underground waters. ............... A 171i; B 264, 298; W 57, 114, 149; G F 81 

India: Tirigation. . ...ovauus danse smn van ns ss Te nmmwsss siemens use A 121i; W 87 
Indiana: Quality of waters. ........... oc vunsnsinsvansnnvenas A 18iv; W 236, 254 

Surface Waters. cio ccocvavsvuon sun su nisfvrin sms vivisiesimnis W 147; M xli; G F 81 

Underground waters.... A 181iv; B 264, 298; W 21, 26, 57, 114, 149, 254; G F 81 
Joo MOASUTEIHONES. |... sree csi vn ru data hdd rar a ey mete suis vine W 146, 187, 337 
Irrigation, general... .....coovnuatnn. hu A 12 ii, 13 iii; W 20, 22, 41, 42, 87, 93, 146 
Legal aspects: Surface Waters......... +. civvsssssntorrnssnsonnns W 103, 152, 238 

Underoround waters. .o... cc. uussbsrinnsnsinrsr stint svesesessn sun snns WwW 122 
Michigan: Quality of waters............. Ww 30, 31, 102, 182, 183, 236; G F 155 

Burface waters... evisss con srr vastus en anseisnes W 30, 147, 162; G F 155 

Underground Waters. ....cocv. vinnie dadingmponninnnys B 264, 298; W 30, 31, 57, 
102, 114, 145, 149, 160, 182, 183; G F 155 

Mineral springs: Analyses. ..coe.coceiviiseunssrenssnntmesvene A 141i; W 364; B 32 

Origin, istribution, ele. i... vesss dons iris sbns ise saivnis «sions ns sisass sion A 141i. 
FT ERNE RR RAPER SE J a rE RE B32; W114 

Minnesota: Quality of waters.........cc cous ivinvsidaoessnsensrnn sess W 193, 236 

ria WROTE. «vives sian vs sina suns nn sin ssn sma aivaive suv smmmnnien vies W 162, 193 
Undersround Waters. ..c.couivun ans arssnn nnn B 264, 298; W 57, 102, 114, 149 

Motions ol ground waters............ cei vniesnsienaes A 19ii; B 319; W 67, 110, 140 
New York: Quality of waters.........cconieeveneaes W 144, 145, 236; G F 169, 190 

Surface waters. .....ooane aoa ion 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. .cceueeeucannsecnssiannss oo A181, 194v; W 179,236, 259 

Surface Walersc... coer recin ve sior ross vnnnanmrssenn sents M xli; W 91, 162 
Underground waters.................. A 18 iv, 19iv; B 264, 298; W 91, 114, 149 

Pennsylvania: Surface waters... .. ova ornsss tenets sss snnsosess W 147, 162 

UndergrouRd Waters. .....cc..orve cave vn aninenes B 264, 298; W 110, 114, 145, 149 
  

1 Many of the reports contain brief subject bibliographies. See abstracts. 

2 Many analyses of river, spring, and well waters are scattered through publications, as noted in abstracts, 

XXIX



XXX INDEX BY AREAS AND SUBJECTS. 

Pollution: By industrigl wastes.........- a2... 0.0.00 W 179, 186, 189, 226, 235 

BY SOWA... cid omisir a i hc ans Kamm nd pe keen bis W 72,79, 194 
Laws lorDIddINg. co.cc a3: coon wis rogon Bom esiisnseisvass nsvons W 103, 152 

Indices of... i. esi tard iiss tua eins Snisioh sass sibs soy W 144, 160 
Sanitation; quality of waters; pollution; sewage irrigation.......... W3,22,72,7N, 

103, 110, 113, 114, 121, 145, 152, 160, 179, 185, 
186, 189, 194, 226, 229, 235, 236, 255, 258, 315 

Sewage disposal and purification ....................... W 3,22,72, 113, 185, 194, 229 
Underground water: Lega] 88p8cts.... coc cvoeneeiecinnnsnde cvenennnpioe inns Ww 122 

Methods of ntilizatlon. out. ir oe a Ah W 114, 255, 257 

PO ION. «asd Ses ts ves stat Pest ol es saan sar hrm nan W 110, 145, 160, 258 
Vermont: Quality of Waters. ....c..v..xienivne ssbb loynn sui nudh canis W 144, 236 

SULIS06 WARIS. . . concn ccc irate s een dint als wv nS did hse wen die ANSE R08 W187 | 
Underground Waters. J. Lc. 0sii allo sol ded sandhiand. W 102, 110, 114, 149 

WindinillV papers. . ster dle nt ce cr ete cece dita Sr nat W 8, 20, 41, 42 

Wisconsin: Quality of Waters... oii cc situs cui vas casi ve cca ae la G F 140 
Profile SUrVeYR. . cine ae dr siin snr Se Drip wi IS W 417 
RULTACE WALLETS. see arenes 2:3 wrasse is Bint s nie mats Sa es W 156; G F 140 

Underground waters.........ccceaeeen... B 264, 298; W 61, 114, 145, 149: G F 140
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. Aminicon River, Wis............. IX 

Auglaize River, Ohio............. XI 
Au Sable River, Mich. ........-- XI 
Ausable River, N. Y........... XII, XIII 
Bad River, Wis... fo. veeasdone IX 
Beaver Bay River, Minn. ........ IX 

Beaver River, N. Y....ouaih viii XT 
Big Chazy River, N. Y........... XII 
Black River, N. ¥..i..0.000 due X11 

Black River, Ohio. ...... 5.040. X1 
Blanchard River, Ohio. .......... XI 
Black Biver canal, N.Y ..e..i.. ci 0X11 
Boardman River, Mich... ....... Xx 
Bog River, N. Y...illoaniins XII 

Boquet River, N. Y....i........ X11 
Brule Biver, Minn.......... 4:4 IX 

Brule River, Wis. (tributary to 

s Lake Michigan... i. cpus cunts x 
Brule River, Wis. (tributary to 

Lake Superior). . «...ceive.veens IX 
Conadice outlet, N. Y........... XI 
Canaseraga Creek, N. Y........... XI 

Carp River, Mich.c..o.n.i.nh a x 
Cascade River, Minn. ........... IX 

Coss River, Mich....... ves. XI 
Cattaraugus Creek, N. Y.......... XT 

Cayuga Lake, N.Y... ones. XII 
Champlain, Lake, Vt... ......... XII 
Chateaugay River, N. Y......... xn 

Chazy River, Big, N. Y........... =u 
Chittenango Creek, N. Y......... Xa 

Cloquet River, Minn............. Ix 
Clyde River, Vi.........0. 0.0.5. XIII 

Crockery Creek, Mich............. Xx 
Cuyahoga River, Ohio. .......... XI 
Dead River, Mich................ x 
Deer River, N.Y. vou ivnas.. XII 
Devil Track River, Minn. ....... IX 

Dog River, Vi.......0 00h eu nas XIII 
East Branch or Fork. See name of 

main stream. 
Rast Creek, Vt. ©... nisin, XII   

Escanaba River, Mich. .......... 
Pall Creek, N: YV..u. . vevs™- a miaients 

Fawn Biver, Mich. .........-.... 
Fish Creek, N. Y..i.. oc ibuandins 
Fish Creek, East Branch, N. Y... 
Fish Creek, West Branch, N. Y... 
Flint River, Mich... 0. cass 

Fond du Lac Diver, East Branch 

Wig... .....c000di ne iiuininids 

Fond du Lac River, West Branch, 

Forestport feeder, N. Y........... 

Fox River, Wish. ..... ute 

Genesee River, N. Y............ 

George, Lake, N. Y........uill... 
Grand River, Mich... ....a..¢iv 0 

Green River, Vi... il. cvviiiisnin 
Bemlock Lake, N. Y.........c... 

{ Honeoye Creek, N. Y............ 
Huntington River, Vt........... 
Huron River, Mich. ............. 
Iron River, Mich........c...eue" 
Kalamazoo River, Mich. ......... 

Keshequa Creek, N. Y........... 

Lake Champlain, Vt.............. 
lake George, N. V............. ae 
Lake George outlet, N. Y......... 
Lamoille River, Vi.......oveuuinnn 

Tattle River, Wi. i... cucu ius iui 
Little Tonawanda Creek, N. Y 

Little Wolf River, Wis............ 
Mad River, VE...... cc. opts 

Manistee River, Mich. ........... 
Maumee River, Ohio. ........... 

Menominee River, Mich., Wis... .. 
Mettawee River, N. Y............ 
Middle Branch or Fork. See name 

of main stream. 

Milwaukee River, Wis........... 
Missisquoi River, Vt............. 
Moose River, N. Y. 
Moose River, Middle Branch, N. Y. 
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Muskegon River, Mich. .......... x 
Niagara River, N. Y.............. XI 
Oconto River, Wis..... 40.0. 0... Xx 
Oneida Creek, N. Y.............. XII 
Oneida Biver, N. Y.. 0.0. aL... XII 
Onondaga Creek, West Branch, 
RY ivi set AE a XII 

Onondaga Lake outlet, N. Y...... XII 
Ontonagon River, Mich. ......... X 

Orwell Brook, NX. Y........0%..i0 XII 
Oswegatchie River, N. Y........ xu 
Oswegatchie River, Fast Branch, 

N.Y... nd 0G00A XII 
Oswegatchie River, West Branch, 

N.Y. inns ary, XII 
Oswego River, N. Y.............. XII 

Ottawa River, Ohio.............. X1 
Otter Creek, Vi. 0. ii. 00 A. XIII 
Owasco Lake outlet, N. Y........ XII 
Perch River, Mich............... x 
Peshtigo River, Wis.............. Xx 
Pike River, Wis... ..... 000 00 xX 

Pine River, Wis......... 00000 .. xX 
Poplar River, Minn............... IX 
Pouliney Biver, Vi.neuuaaoniiins XIII 

Raquette River, N. Y............ XII 
Red Cedar River, Mich........... x 
Reeds Springs, Mich. ............ X 
Richelieu River, N. Y............ XII 

Rifle River, Mich. .............. XI   

STREAMS. 

St. 
St. 
St. 
St. 

Francis River, Quebec. . . .... 
Joseph River, Ind............. 
Joseph River, Mich.......... 
Youis River, Minn............ 

St. Marys River, Ind............. 
8t. Regis River, N.Y............ 
Salmon River, N.'Y.............. 
Sandusky River, Ohio............ 

Saranse River, N.Y... han ess 
Senecalake N.Y. ooo... io 
Seneca River, N.Y... 0000 
Sheboygan River, Wis............ 
Shiawassee River, Mich. ......... 
Skaneateles Lake and outlet, N. Y. 

Sturgeon River, Mich. ....... fod. 
Thunder Bay River, Mich. ...... 
Tiffin River, Ghio........... 0... 
Tittabawassee River, Mich. ...... 
Tonawanda Creek, Little, N. Y... 

Tonawanda Creek, N. Y........ 2s 
Waupaca River, Wis. ............ 
West Branch or Fork. See name 

of main stream. 

Whiteface River, Minn. ......... 
Winooski River, Vi.......0..... 

Winooski River, Worcester Branch, 

Wolf River, Little, Wis........... 
. Wolf River, West Branch, Wis. ... 

Woll River, Wis............... Ls 
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